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PREFACE 

During the past five years, the Population Division of 
the Department of International Economic and Social 
Affairs of the United Nations Secretariat has carried on 
a vigorous programme of research in the areas of 
mortality and health encompassing the full spectrum of 
mortality studies: methodological innovations, monitor
ing of mortality change, demographic-epidemiological 
studies of factors affecting mortahty and health, and 
differentials in mortality among population groups. 
Recent publications are Levels and Trends of Mortality 
since 1950 (1982),1 Model Life Tables for Developing 
Countries (1982),2 Stable Populations Corresponding 
to the New United Nations Model Life Tables for 
Developing Countries (1982),3 Unabridged Model Life 
Tables Corresponding to the New United Nations 
Model Life Tables for Developing Countries (1982),4 

Proceedings of the Meeting on Socio-economic Deter
minants and Consequences of Mortality, Mexico City, 
19-25 June 1979 (1981), Data Bases for Mortality 
Measurement (1983),5 Mortality and Health Policy 
(1984),6 and Determinants of Mortality Change and 
Differentials in Developing Countries: The Five Coun
try Case Study Project (1985). 7 

From 1980 to 1984, the Population Division collabo
rated with the Division of Health Statistics of the World 
Health Organization on a programme of mortality 
studies in developin~ countries. This collaboration con
stituted a continuation of earlier co-ordination of work 
between the two agencies. The project has already 
resulted in the publication of two of the studies men
tioned above: Data Bases for Mortality Measurement 
and the Five Country Case Stud)' Project. A third 
publication prepared under the project has been issued 
by the World Health Organization, and published by 
the Australian National University Press, namely, Sex 
Differentials in Mortality: Trends, Determinants and 
Consequences ( 1983). 

The present volume, Consequences of Mortality 
Trends and Differentials, is the latest result of the 
collaboration between the United Nations and the 
World Health Organization. It consists of 17 articles 
covering a wide range of thought on responses to high 
mortality and changing mortality, in the biological, 
cultural, social and economic spheres of the developing 
and developed worlds. 

The articles make clear how mortality change can 
disrupt the long-held and traditionally established rela
tionships of an individual within the household, and of 

iii 

households within the social and economic milieu in 
which they operate. Mortality change therefore plays an 
integral role in-and perhaps even initiates-what is 
often called modernization. Although longer and health
ier life is desired by almost everyone, i>articular aspects 
of modernization may be defined in a particular persop's 
"value-scheme" as neutral, negative or positive. But no 
matter how defined, mortality change often leads to the 
necessity of adjustments in the way of life of individuals 
and households and in their demand for services and 
resources from their governments and community lead
ers. Ultimately it is the commitment and ability of 

·governments and community leaders to respond to 
mortality change, within the framework of popular 
participation in decision-making, that determines 
whether such change has positive, negative or neutral 
implications. 

The articles in this publication do not, of course, 
provide definitive answers to questions about the effects 
of mortality levels, changes and differentials, and the 
ways governments and communities may need to re
spond to them, but they do raise important issues for 
thought and action by leaders, planners and researchers 
within communities, countries and international and 
non-governmental organizations. 

Publication of this volume is made possible through 
the United Nations/World Health Organization Pro
gramme of Mortality Studies, largely financed by the 
United Nations Fund for Population Activities 
(INT/80/P09). The United Nations Population Divi- · 
sion and the World Health Organization are grateful to 
the Fund for its continuing support. Acknowledgement 
is also due to Terence H. Hull and Gavin W. Jones 
of the Australian National University, who with the 
United Nations prepared this volume. 

NOTES 
1 United Nations publication, Sales No. E.81.Xlll.3 and Corr. 
2 United Nations publication, Sales No. E.81.Xlll.7. 
l ST/ESA/SER.R/44. 
4 ST/ESA/SER.R/47. 
s United Nations publication, Sales No. E.83.Xlll.3. 
6 United Nations publication, Sales No. E.84.Xlll.4. 
7 ST/ESA/SER.A/94 (to be issued as a United Nations sales 

publication). 
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INTRODUCTION: INTERNATIONAL MORTALITY TRENDS AND DIFFERENTIALS 

Terence H. Hull* and Gavin W. Jones** 

A. TRENDS IN MORTALITY LEVELS 

In the course of the twentieth century, remarkable 
advances have been made in controlling premature 
death. In the early decades, the major advances were in 
the developed countries. In Western Europe and North 
America, declines in mortality originating in the mid
nineteenth century accelerated steadily until the 
mid- l 950s, an acceleration broken only by a slowing of 
the gains during the 1930s. Eastern and southern 
Europe experienced particularly rapid gains in life 
expectancy in the 1920s and 1950s.1 In the 1960s and 
1970s the gain in !if e expectancy in these Wes tern 
countries slowed down considerably.2 In the developing 
countries the main upsurge in life expectancy came 
later. Life expectancy at birth during the period 
1935-1939 was still only 30 years in Africa and Asia 
and 40 years in Latin America. By 1965-1970 the 
respective levels were about 43, 50 and 60 years. The 
quarter century following the end of the Second World 
War witnessed a decline in mortality levels unprecedent
ed in speed and geographic extent. 

The fall in mortality in less developed countries has 
continued but many observers claim that the mortality 
decline is slowing.3 A recent United Nations study, 
based on only a limited number of countries that were 
able to supply the relevant data, draws the tentative 
conclusion "that mortality declines in developing coun
tries have decelerated during the period from the 1960s 
to the 1970s but that this deceleration is largely 
confined to Latin American countries".4 Since these 
countries have in general achieved the highest life 
expectancies within the developing regions, deceleration 
in their mortality decline could be more or less natural 
as they approach the biological limits of life expectancy. 
However, deceleration in mortality decline is also ob
served for countries that begin the period at lower levels 
of life expectancy. The United Nations study concludes 
that "approximately one third of the slowdown is 
attributable to the emergence of selected countries into 
the low mortality-slow advance zone, but the remaining 
two thirds is attributable to a reduced pace of'improve
ment at higher mortality levels where the large majority 
of developing countries have been located throughout 
the post-war period".5 

There is a degree of consensus, then, that although 
there are few instances of an actual reversal of the 
gradual decline in mortality levels,6 the tendency for 
deceleration in mortality decline to occur in many 
countries at still relatively high mortality levels raises 

*Senior Research Fellow, Demography Department, and Co-ordina
tor, International Population Dynamics Programme, The Australian 
National University, Canberra, Australia. 

••Senior Fellow, Demography Department, The Australian Nation
al University, Canberra, Australia. 

serious doubts about earlier expectations7 of inevitable 
steady attainment of high levels of life expectancy.8 

Why was mortality decline so rapid, and why is it 
now decelerating?9 Large-scale programmes for the 
control of infectious diseases, notably malaria, smallpox, 
yellow fever, cholera, tuberculosis and measles, were in 
the vanguard of health programmes from the late 1940s 
onwards. Recently developed insecticides, vaccines and 
antibiotics were distributed to control the transmission 
of these diseases, to immunize populations and to reduce 
case fatality levels. However, even in countries where 
such programmes were a marked success, the increased 
availability of food supplies and other socio-economic 
changes were also playing a role, although there is much 
controversy about the relative contribution of various 
factors. 

The sharpest debate has raged around the question of 
the ultimate levels of life expectancy attainable through 
such "programmed disease control" interventions disso
ciated from broader social and economic change, 10 and 
the argument is often made that the present decelera
tion in mortality decline reflects an overemphasis on 
technological interventions, which are now running up 
against the constraints of inadequate diet, lack of 
sanitation, poor housing conditions, ignorance of person
al hygiene, and lack of potable water-in short, the 
environment in which the major killers, such as diarrho
eal disease and diseases of the respiratory system, 
flourish. 

The debate on these issues has widened to include the 
systems of health care followed in developing countries, 
and appropriate disposition of available health manpow
er and budgets to deal most effectively with these major 
causes of death. The Alma Ata Declaration of 1978, 
endorsed by the United Nations General Assembly, 
recommended a wide range of measures as part of a 
primary health care package. The key issue here is the 
cost-effectiveness of Western hospital-based systems, 
which emphasize curative services in the developing 
country context, though increasingly the appropriate
ness of these systems in the Western setting is being 
questioned as well. 

What of mortality trends in recent decades in the 
developed countries? Important gains were made be
tween 1950 and the mid- l 970s. The tendency was a 
narrowing of the mortality differences between these 
countries, since countries with the lowest values for life 
expectancy around 1950 tended to have the greatest 
increases, and countries with the highest life expectan
cies the smallest increases. Sex differences in life 
expectancy widened because the average increase over 
the period was about 6 years for males and 8 years for 
females. 11 Among 37 countries with relevant data, the 
following gains in life expectancy between 1950 and the 
mid- l 970s were recorded:12 



lncrea.<e in life 
txpeclancy al birth 
Less than 3 years .......................................... . 
3-4 years ........................................................ . 
5-6 years ........................................................ . 
7-9 years ........................................................ . 
I 0 years and over .......................................... . 

TOTAL 

Numbtr of counlrits 

Males Females 

8 
10 7 
9 12 
4 9 
6 9 

37 37 

Broadly speaking then, the twentieth century has seen 
the transition of mortality to low levels in developed 
countries to the point where an extension of average 
expectation of life to ages 70-80 is quite common. At 
the same time, most developing countries have achieved 
relatively rapid reductions in mortality, but there has 
been some tendency for the rate of decline to slacken, 
although perhaps temporarily, as the level of life 
expectancy reaches 50-60 years.9 Further major gains in 
average years of life will almost certainly depend on 
socio-economic improvements as well as on the conven
tional medical interventions. 

Age patterns of mortality 

Age patterns of mortality in developing countries are 
U-shaped, reflecting relatively high mortality in the 
early childhood ages. Because of the paucity of detailed 
data on age-specific mortality in such countries, it is 
convenient to consider the issue of changing age pat
terns through reference to model mortality tables such 
as those prepared recently by the United Nations 
Secretariat. We have chosen the "South Asian" set to 
illustrate the case (see figure 1 ). 

At birth an infant (female) in a country with the 
"South Asian" pattern of mortality and a low level of 
life expectancy (eo = 40) faces an 82% rrobability of 
survival to age l and only a 68% chance o reaching age 
5. Following this initial hurdle, the mortality risk faced 
by surviving children is greatly moderated so that the 
chance of dying between age l 0 and age 15 is only 2%. 
As mortality falls overall, and life expectancy rises from 
about 40 years on average to 50 or 60 years, the greatest 
improvement is registered in rapidly falling risks of 
death among the group under 5 years of age, and 
particularly among infants under age l. By the time the 
expectation of life at birth has reached the 60s, a 
situation found today in such developing countries as the 
Philippines, Thailand and Burma, the level of inf ant 
mortality falls to around 90 per 1,000 live births. 

Age patterns of mortality for low-mortality countries 
are more J-shaped when plotted on a logarithmic scale 
(see figure 2). Death rates fall rapidly during the early 
years of life, reaching a low point between the ages of 
I 0 and 12 years, but then there is a steep rise in the 
curve at ages 15-19 (steeper for males than for females), 
followed by a flattening and then a gradual increase. 
Death rates similar to those of infancy are reached 
again by about 55-59 years of age among males, but not 
until 60-64 or even later among females. Thus even at 
low levels of overall mortality there are quite significant 
differences in mortality according to age, with the very 
young and the old at highest risk. 

There is evidence that, by comparison with European 
countries when they were at the same levels of overall 
mortality, infant and early childhood mortality is subs
tantially higher in Latin America and in the Indian 
sub-continent.12 The United Nations has hypothesized 
that this difference is due to "a disequilibrium between 
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improvements in socio-economic conditions and health 
interventions", with the latter more readily able to 
affect the mortality of adults in the absence of signifi
cant improvements in nutrition and sanitation.13 The 
gains in lowering mortality rates in developing countries 
have not been uniform across age groups. When mea
sured by the absolute decline in age-specific death rates, 
they have tended to be largest at ages under 5 (especial
ly infancy) and above 40, although the proportionate 
declines have been largest in the childhood ages, after 
infancy. 

Changing patterns of causation 

Data on cause of death in the developing countries are 
still very limited and those countries which produce 
usable data are generally unrepresentative of the poorer 
countries. What is clear is that there are major differ
ences between developed and developing countries in the 
major causes of death. These differences are also 
marked when contemporary developing countries are 
compared with the historical experience of high mortali
ty in developed countries.14 The incidence of different 
causes of death in individual countries is shifting 
steadily, and there are very wide differences between 
developing countries in patterns of causes of death. 
What is less clear, because of lack of data, is time trends 
in changes in causes of death, in developing countries as 
a whole or in particular countries. Changes in these 
countries do not appear to be as marked as might have 
been expected on the basis of the massive campaign to 
control or eliminate various infectious diseases. Ruzicka 
and Hansluwka observe that "the list of the major 
health problems that the WHO World Health Reports 
compiled from reports of national governments reads in 
the late 1970s almost exactly as did the list submitted in 
the mid-1950s". 15 Health problems and cause of death 
are, however, not the same thing. 

A recent United Nations study16 of 23 developed 
countries over the period 1955-1974 found that, aside 
from the well-known fact that different causes of death 
assume quite different importance at different parts of 
the age range and between the sexes, there has been a 
shift over time in the proportions of death from 
particular causes. The major increases were for cardio
vascular diseases and malignant neoplasms (cancer), 
whereas infectiot,ts diseases declined markedly. The 
increases in cardio-vascular diseases and cancer were 
due not only to their increased incidence at different 
ages, but also to a shift in the age structure of the 
population towards the older ages where these diseases 
are more common. At the same time, an increase in the 
importance of accidents as a cause of death in the 
under-35 age groups was dampened, in the overall 
figures, by a fall in the proportion of these age groups in 
the total population. 

In developing countries, infectious and parasitic dis
eases, particularly the diarrhoeal diseases, are very 
prominent as causes of death. (They cause only l per 
cent of deaths in developed countries.) Their percentage 
of all deaths in Latin American countries ranges from 3 
to 7 per cent in the group of countries with relatively 
low mortality (Argentina, Costa Rica and others) to 
about 27 and 30 per cent in Ecuador and Guatemala, 
respectively, and no doubt even higher in high mortality 
countries with no data. 17 Relatively few deaths are 
attributed to nutritional deficiencies, though these are 
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Figure 2. Age patterns of death rates for countries at low le•els of mortality 
(Deaths per 100,000 population) 
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known to combine synergistically with infectious dis
eases in causing death. 18 

In an attempt to overcome the complete lack of 
reliable data on cause of death in Indonesia, indirect 
estimates19 have been produced using regression equa
tions developed by Preston.20 While meant primarily as 
an exercise to inform policy-makers about the likely 
priorities for health care expenditure implied by reason
able assumptions concerning age patterns and cause 
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structures of death in Indonesia, the results also serve to 
underscore the fact that most deaths in developing 
countries are preventable through the application of 
technologically simple interventions. The real probleu1s 
are not in finding a "cure" but in attaining an organiza
tional and economic environment in which existing 
technology can be applied. 

Another important area of investigation concerns the 
relationship between levels of economic development, 



levels of mortality and patterns of cause of death. Have 
these relationships been changing, and if so, what does it 
imply about the potential impact of various kinds of 
health invervention programmes at different stages of 
economic development and in particular social settings? 
Pioneering work in this area has been done by Preston, 21 
who. shows that the national life expectancy related to 
given levels of real per capita income shifted to much 
higher levels between the 1930s and the 1950s.22 Re
gressing life expectancy on income, calorie consumption 
and literacy for all countries with available data, 
Preston concludes that about half of the total gain in life 
expectancy between 1940 and 1970-197 5 was attribut
able to these factors, and about half (just under 9 years 
in expectation of life) to factors exogenous to national 
levels of income, literacy and calorie consumption.23 For 
more recent periods it may be argued that a smaller 
share of rising expectation of life can be divorced from 
structural socio-economic change, as is implied by the 
discussion of deceleration of mortality decline, men
tioned above. 

Mortality/morbidity relationships 
as mortality declines 

Consideration of the cause of death patterns leads 
logically to consideration of changing mortality/morbid
ity relationships as certain causes of death are brought 
under more effective control. In a paper focused on 
developed countries, Gruenberg24 has argued that medi
cal research work, in producing tools which lower the 
mortality rates from diseases that had been fatal to 
persons suffering from chronic conditions, has f acili
tated the prolongation of life of such persons and 
increased the proportion of pe~ns who have a disabling 
or chronic disease. He advocates a shift in emphasis in 
medical research away from thwarting fatal complica
tions and towards the prevention of chronic diseases. 

Similar issues arise in the developing countries, where 
some kinds of illness lead to few, or no, deaths and yet 
play a major role in debilitating the population. Exam
ples are onchoceriasis, schistosomiasis and filiariasis, all 
of which affect large numbers of people in Africa, and 
goitre, which is common in many developing countries. 
Internal parasites such as hookworm have a debilitating 
effect on populations in many parts of Asia. The recent 
upsurge in malaria in countries of the Indian subconti~ 
nent has caused much debilitation, but few direct 
fatalities. As mentioned earlier, nutritional deficiencies 
are rarely cited as a cause of death and yet they 
contribute to very large numbers of deaths in the 
developing countries. While diarrhoeal and respiratory 
diseases lead to high levels of mortality, it is important 
to remember that the vast majority of cases survive, but 
in a greatly weakened condition. It is important to cure 
such diseases to prevent death. It is equally important to 
ensure that sumvors shall be fully rehabilitated so they 
may not be at risk of contracting the same disease again 
or other diseases that could be fatal. In this context it is 
worth noting that the treatment of neither diarrhoeal 
nor respiratory diseases provides immunity. As the 
sufferer (normally a child) is returned into the same 
environment, be or she is likely to experience another 
attack, especially if weakened by the ea:rlier episode. 

It has been hypothesized that the sharp declines in 
mortality achieved in many developing countries since 
the Second World War have not been reflected in 
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corresponding declines in morbidity or improvement in 
health.2s As Hansluwka has summarized it, the argu
ment is as follows: "Because of the 'autonomous' nature 
of declining mortality, a reduction in mortality is not 
equivalent to an improvement in the health status of the 
population but may place an immense burden on 
already poverty-stricken societies just by keeping people 
alive under debilitating health conditions".26 Unfortu
nately, there is a dearth of information suitable for 
testing the validity of this assertion. 

Relationships in this area are quite complex. The kind 
of problem one faces is well illustrated by the question, 
"What is the ultimate effect on mortality levels of 
preventing an infant death from cholera or rotavirus by 
oral rehydration methods?" The immediate death has 
been prevented, but the environment has not been 
altered in any way, and the susceptibility to further 
attacks therefore remains high. If death in these subse
quent cases is also prevented by oral rehydration 
treatment, is the child's susceptibility to death from 
other diseases increased because of its diarrhoeal epi
sodes, and does the lowering of the death rate in the 
shorter term imply an offsetting increase in a somewhat 
longer term? A fully offsetting increase appears highly 
unlikely, but it appears logical to expect some increase. 

Social and economic differentials 

Information on socio-economic differentials in mor- . 
tality in developing countries, particularly in Asia and 
Africa, is surprisingly limited, in view of the potential 
for deriving usable estimates from census data for many 
developing countries.27 In very recent years, however, 
more mformation has become available, notably from 
analysis of World Fertility Survey data.21 

Mortality differentials (aside from the demographic 
ones by age and sex) have typically been examined by 
region, urban-rural residence, education, and socio-eco
nomic status. Available data for developing countries29 
suggest that the socio-economic differentials tend to be 
the widest.30 In any event, they are arguably the most 
important, since urban and regional differentials tend to 
reflect different "mixes" of socio-economic groups and 
their differing mortality levels. Differences, of course, 
do sometimes remain between regional and rural-urban 
mortality levels even after controlling for the socio-eco
nomic "mix" of the population. The sharpest differences 
of all tend to be found when different combinations of 
region and socio-economic status are compared: for 
example, in Thailand, infant mortality in 1970 was 
estimated to vary between 87 per thousand live births 
for mothers with no schooling living outside municipal 
areas, .and. 16 fo! .those with secon~ary or univei:sity 
education m municipal areas. 31 In Chde, the probabdity 
of dying during the first two years of life rises from 46 
per 1000 for urban children whose mothers had 10 or 
more years of education to 136 per 1000 for rural 
children whose mothers had no education.32 

In both the Latin American and the Asian data, 
education of the mother appears to be a particularly 
imeortant factor in explaining infant mortality levels. 
This may reflect also associated factors such as income 
and occupation, although the education of mothers does 
appear to be extremely important in its own right. This 
is certainly the case in studies of individual Latin 
American countries, although international variations in 
early child mortality levels (q2) in these countries are 
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unaccounted for by educational level of the mother. In 
these international comparisons, most of the variation 
"is probably associated with contextual factors which 
affect entire populations regardless of educational cate
gories". 33 

A comparative study of World Fertility Survey data 
for 10 countries34 found that in the impact of mothers' 
education on child survival, the step from primary to 
secondary schooling was more critical than the step 
from illiteracy to primary education. The education of 
husbands had an independent, though smaller, effect. 
Another study of 28 countries covered in the World 
Fertility Survey found the education of the father to be 
more important than this earlier analysis would suggest, 
particularly in those Asian and African countries where 
the education of girls and women is very limited.35 A 
recent study of Indonesia, Pakistan and the Philippines 
using a hazard model confirmed the importance of the 
education of both mothers and fathers, which assumed 
particular importance beyond the primary school level, 
and the independent importance (in the Philippines) of 
sanitary facilities and electricity.36 The explanation of 

• the way in whi~h maternal education affects mortality, 
probably has as much to do with the changes schooling 
brings to the cultural context as to the actual transmis
sion of innovations in health care. 

B. IMPLICATIONS OF WORLD-WIDE DECLINES 

IN MORTALITY 

While mortality is declining at very different rates, 
and at any given time displays very different levels 
among nations, the general pattern world wide is one of 
steady improvement in life expectancy to the point 
where the average age at death under the best condi
tions is over 80 for females and about 73 for males.37 

This change in mortality patterns is closely connected to 
the decline in fertility experienced by developed coun
tries in the latter part of the nineteenth century and the 
first half of the twentieth century, and is currently 
under way in much of the developing world. Both 
changes have grown out of the restructuring of societies, 
improvements in material welfare, and technological 
innovations that have made widespread control of birth 
and death feasible. Because of these close interrelations 
in causes of demographic change, it is difficult to isolate 
the consequences of any one factor, such as mortality. 
None the less it is useful to consider the ways in which 
mortality decline contributes to changes in the social 
and economic lives of people in different societies. 

Aging, family structure and social policy 

The demographic transition leads to the aging of 
societies in two ways. First, declining fertility means 
that the relative prevalence of young people in the total 
population decreases. Even if mortality remained un
changed, this would mean that the population would 
become older on average. However, as mortality de
clines, successive cohorts of individuals spend more of 
their lives at older ages, implying that there is a further 
aging of the population as the relative proportion of 
older people increases. These two forces work to narrow 
the base of the population age-sex pyramid, and broaden 
the top, so that the structure takes on a more rectangu
lar appearance, implying that in the course of time there 
will be relatively similar numbers of people in successive 
age groups (except the oldest ones). 
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From economic, cultural and social viewpoints such 
changes are not innocuous. Traditional institutions were 
largely built on the assumption that the young greatly 
outnumbered the old in the population, and systems of 
production, exchange, leadership, socialization and even 
religion and settlement were adapted to the demograph
ic facts of high fertility, high mortality and the resulting 
age structure. Changes in the demography erode the 
logic of such adaptations and put pressure on society to 
alter such traditional institutions, to reflect new patterns 
of needs. Commonly the conflict of interests that arises 
in the evolution of new institutions leads to hardship for 
some groups as others gain temporary advantages or 
cling to traditional rights. For example,.the recent rapid 
declines in fertility and mortality in Java have created 
strains on the systems of care for children and the 
elderly. Though there are relatively fewer children, 
parents are under pressure to spend more on each child 
to meet new standards of consumption, including school
ing. The economic changes also imply that old people 
have to be cared for at higher standards of comfort, 
while the growing probability of survival to older ages 
means that the C.Current generation of parents is more 
likely to have living parents which tradition dictates · 
they should assist, at least financially, and possibly by 
taking them into their homes (if they are not there 
already). As the current smaller birth cohorts mature 
and marry, they will face an increasing burden not only 
because of the rising expectations and lengthening lives 
of their parents, but also because they will have fewer 
siblings with whom they can share the burden. 

While the impact of mortality declines on family 
structure in developing societies such as Java is quite 
dramatic, developed countries are not immune from 
such pressures. In his 1984 presidential address to the 
Population Association of America, Preston38 sounded a 
note of warning about the conflicting interests of older 
people and the infant and school-age groups in the 
United States of America. Drawing on a wide variety of 
data he showed that by health, social services, and other 
opportunities, people over 65 had been relatively advan
taged between the 1960s and the 1980s compared to 
those under 20. While some of this could be explained in 
terms of the racial and class positions of the two groups, 
in large measure it reflected the ability of the older 
generation to mobilize power through the electoral 
process, and through the application of pressure on 
legislators in the form of highly organized lobbying 
efforts. 

Of course, not all the changes taking place in the 
relative positions of different generations can be attri
buted to the effects of mortality or fertility declines. 
They are issues of institutions, and different societies 
respond in quite distinct ways to the need to restructure 
the relations between members. Choices are made 
among a wide range of competing options, and there is 
nothing to say that Javanese society could not develop a 
means of ensuring adequate care of both the dependent 
old and the dependent young, perhaps at a more modest 
level of material welfare, or !erhaps through the 
development of extra-familial ol age security. Nor is 
there any reason to think that older Americans will not 
eventually use their power to ensure adequate care for 
their nation's children, even at the expense of their 
personal interests. What is important in both cases is 
that the demographic changes have produced shifts in 
both the relative needs and relative power among 



generations, and this will be ac~entuated as time goes on 
and mortality continues to decline. 

Social policies addressing the probl~ms o~ an ag~ng 
population thus involve two sets of considerations which 
require detailed study. First, the nature of contemporary 
and traditional social institutions provide the context 
within which any proposals for change must be mad~. 
Secondly, the magnitude and speed of demographic 
changes indicate the dimensions of the problems and 
provide the basis for projecting what issues might be 
most salient under various assumptions about future 
trends. Thus while mortality declines do have very 
important consequences, it is important for policy
makers to see these consequences in the context of their 
particular socio-cultural setting. 

Rising life expectancy and health care costs 

While there is some debate over the relation of falling 
mortality and the morbidity burden on a population, it 
is generally true to say that, historically, most deaths 
prevented were of a type that would have involved very 
short periods of illness, either because they occurred as 
a result of the trauma of accident or childbirth, or 
because they were due to an infection which either 
killed or was cured in a short period of time. The 
elimination of these deaths and the extension of the 
average length of life imply that long-term illnesses 
would be relatively more prevalent in the society. The 
major causes of death in cases of low mortality involve a 
greater proportion of degenerative and environmental 
conditions that produce longer periods of incapacity 
preceding demise. 

A volume edited by Fuchs39 indicates that the eco
nomic and social conditions that have produced low 
mortality do not lead to a concomitant satisfaction in 
the attainment of longer life expectancy, but rather the 
demand for health care increases in line with improve
ments in income and the elaboration of the health care 
industry. Moreover, while there is increasing evidence 
that most of the remaining major health problems are 
not amenable to curative treatment, but can be prevent
ed by modifications in lifestyle, diet and environment, 
people in developed countries are none the less spending 
more on expanding curative services, physicians are 
becoming more specialized in very narrow fields associ
ated with curative work, and programmes of disease 
prevention suffer from chronic shortages of funds and 
political support.40 Tobacco consumption is only the 
most dramatic and well-known instance of this contra
diction; there is a long list of other medical issues 
involving neoplasms, cardio-vascular illness, accidents 
and the abuse of substances with regard to which people 
in developed countries daily opt to risk the "pound" of 
cure rather than institute the "ounce" of prevention. At 
base, it seems clear that the factors underlying the 
morbidity-mortality relations in advanced countries are 
cultural and institutional and consequently the issues of 
spiralling health care costs cannot be treated merely as 
problems of rational economic choice. 

The situation in developing countries is different, both 
because the patterns of causes of death involve a fair 
proportion of curable conditions and because many of 
the relevant preventive measures such as immunization 
involve either clinical facilities that are in short supply 
or a network of health centres from which to run an 
immunization programme. A collection of papers com-
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piled by Lee and Mills41 .d~mo~strate th~t poor ~ountries 
face many difficult decisions m allocatmg their health 
care budget. Economic appraisals of t~e, . co~ts . and 
benefits of projects in terms of expendi~ure, mdirect 
costs, and the likely number of de~ths l?r~vented. or 
conditions cured can be very useful m guidmg policy
makers to make appropriate allocations in respect of 
their countries' needs. None the less, cultural and 
institutional issues are still important, since the decision 
to undertake a given expenditure generally implies some 
assumptions about the effective ~vailability o~ ~killed 
people, and the ability to organize them efficient.ly. 
Thus barefoot doctors might be a very cost-effective 
means of dealing with health care in China, and the 
same principle of stationing para-medical personnel at 
the village level underlies most primary health care 
approaches, but might be quite unacceptable in some 
social and political contexts. In both developed and 
developing countries health care expenditures probably 
do bear some relation to the rising expectation of life, 
and the changing pattern of illnes~, but in the long !un 
expenditures are largely determmed by the choices 
people make about their own lives and the structure of 
their societies. 

Mortality trends and the stabilization of 
population growth 

As the expectation of life increases around the world, 
and as fertility declines in an increasing number of 
societies, attention is drawn increasingly to the question 
whether, and if so how, a stabilization of population will 
occur at levels of economic production and demographic 
reproduction that will allow for a sustainable system. At 
the simplest level the demographic balancing equation 
implies that reductions in death rates will lead to 
increased population growth if fertility remains un
changed. Historical experience in the West and a 
number of examples in developing countries indicate 
that sustained declines in death rates usually precede 
reductions in fertility in early stages of economic and 
social development. From this perspective it is some
times argued that mortality decline causes increased 
population growth, which in turn can threaten the 
viability of economic improvements. Turning the argu
ment around, however, shows that fertility is the engine 
of population growth, and mortality functions merely as 
a brake. It is fertility that has the greatest effect on such 
economically important issues as the age structure of 
the population and that can be seen as the "responsible" 
factor in the balancing equation in producing high rates 
of growth. While it is a consequence of mortality decline 
that growth rates rise, it is equally an implication that 
the reduction of growth rates requires the control of 
fertility, since at both the national and the international 
level governments are committed to the prevention of 
deaths. 

The world is currently in a state of transition with 
high and moderate mortality rates still prevalent in 
many countries. It is hard to imagine the attainment 
within the next half century of global expectations of 
life at birth at levels now common in Europe; and the 
idea that each country might achieve Bourgeois-Pichat's 
"maximum average life span" seems almost fanciful in 
the context of current problems of faltering economic 
growth, resource constraints, the threat of nuclear 
conflict, and the tremendous momentum of population 
growth that has built up over the last century and 



virtually assures high growth rates into the next.42 Such 
a pessimistic perspective may yet prove to be wrong, and 
the gradual improvements of life expectancy in the past 
give some hope that it will be possible to overcome the 
current difficulties. None the less socio-economic in
equalities in expectation of life are likely to persist, even 
in the most advanced countries. 

C. PROBLEMS OF MORTALITY; PROBLEMS OF DEATH 

If the world does achieve population stabilization at 
low levels of both fertility and mortality, the problems 
of death will certainly not disappear. Simone de Beau
voir43 summed up the dilemma in her account of her 
mother's death: 

"There is no such thing as a natural death: nothing 
that happens to a man is ever natural, since his 
presence calls the world into question. All men must 
die: but for every man his death is an accident and, 
even if he knows it and consents to it, an unjustifiable 
violation." 

The very notion of "preventing" death in any absolute 
sense is obviously invalid; at best a prevention of 
premature death is achieved. At low mortality people 
still face the inevitability of death, sometimes with 
humour, sometimes with anxiety, mostly with a ~ubcon
scious fear of the pain that might precede death and the 
uncertainty concerning an afterlife. Because the increas
ing quantity of life available to each person is related to 
greatly increased material standards of living, the 
economic value of a life has increased. Some authors 
have argued that it is precisely because of the attain
ment of low mortality that the problem of evaluating 
lives in economic terms becomes important, especially as 
regards decisions related to safety and preventive health 
measures.44 On the other hand the declining risk of 
mortality at each age does not seem to have reduced the 
fear of death proportionately, and in certain social 
situations, such as large metropolises where violence is 
widely reported, it often seems that fear of death has 
risen even as the statistical risk of death falls. Low, 
stable levels of mortality have also posed new challenges 
to societies in the area of grief and funeral customs.45 

Geoffrey Gorer has noted that in some countries death 
has become a source of acute unease best handled 
privately, almost secretly.46 In response to such feelings 
groups have been formed in many countries to give 
support to the dying and their families, and to define 
purposes for death which will satisfy the sceptical 
modern mind.47 While many of the traditional causes of 
death have ceased to be important medical problems, 
the fact and inevitability of death continues to throw up 
difficult social and psychological problems even where 
low levels of mortality have been achieved. 

The long-term consequences of mortality decline can 
thus be summarized along three dimensions. First, 
persistence of inequalities in mortality experience will 
pose dilemmas between countries and among social 
classes within each country. Secondly, the evolving 
cause structures of mortality will continue to generate 
contradictions between the technological promise of 
prevention of premature death and the socio-economic 
ability to choose and implement appropriate technolo
gies. Thirdly, as societies approach the biological limits 
of life expectancy, fear of death urges them to attempt 
greater advances even as those who die do so in an 
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increasingly industrialized setting, often bereft of sup
port from extended family or wide networks of friends. 
On the basis of current trends, the difficult challenge in 
the next century may be less one of controlling mortality 
than of dealing with death. 
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I. ADAPTATION OF SOCIAL SYSTEMS TO CHANGING MORTALITY REGIMES 

Geoffrey McNicoll* 

One of the formative differences distinguishing the 
inodern world-say, the present century-from its pre
decessors is the radically altered pattern of mortality. 
The fact of routine human survival from infancy to old 
aie has profound consequences for the predictability of 
human relationships, for what Peter Laslett has called 
"the conversation between the generations,"1 and for 
those appreciable parts of hu_m~n culture a~d econ<_>~Y 
that derive from the uncertatnties surroundtng debility 
and death. How these shifting patterns of mortality have 
worked their way on societies and the nature of that 
influence are the subjects of this chapter. 

The topic, broad though it is, at first seems to have a 
straightforwardness to it. Thought experiments positing 
mortality as an independent variable are set up, the 
putative societal responses traced out and classified. The 
neatness,· however, is illusory. Historically experienced 
patterns of mortality change are outcomes of complex 
interactions between more or less exogenous forces of 

. mortality and specific features of a society's technology, 
culture and social organization. Situations in which a 
mortality change comes close to being truly exoge
nous-for example, the appearance of a new disease 
organism-are probably more the exception than the 
rule. Increasingly, moreover, mortality differentials 
amonJ societies also reflect disparities in will and 
capacity for collective action against disease and malnu
trition and in the values placed on such action by 
political leaders in comparison to alternative uses of 
resources. Analytical untangling is not prevented by 

. these complications but the task is rendered more 
·difficult and the results a good deal messier. 

Not all aspects of mortality are of interest here. A 
few principal dimensions of mortality change over time 
suffice to define a mortality regime for present pur
poses. Similarly, not all the processes by which social 
systems and mortality regimes come into line as new 
r6gimes take hold merit attention, describable though 
they all may be by that capacious term "adaptation". 
Of especial interest are the existing or emerging societal 
capacities to cope with novel mortality conditions over 
the (demographically) short or medium run of a genera
tion or so. The economic and demographic outcomes of 

. these processes are often the most obvious, but they in 
... turn are governed by social organizational and cultural 
? configurations of the society that themselves may consti

tute dynamic elements of the societal response. Sorting 
out the behavioural and deeper social structural adapta
t.ions to mortality change is the main task addressed 
below. It is, of course, impossible, in one brief chapter, 
to do justice to this difficult and elusive subject. At most 
it can sketch its outlines and indicate some of the 
intriguing issues that lie within them .. 

"Center for Policy Studies, The Population Council, New York. The 
author acknowledges with gratitude the comments of Odile Frank on 
an earlier draft of this text. 
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A. CHARACTERIZING MORTALITY REGIMES 

The mortality regime is described below in terms of 
four characteristics: level and age-pattern, volatility over 
time, variation across socio-economic classes and pat
tern of cause-of-death and antecedent morbidity. Each 
of these characteristics calls for some further comment. 

Level and age pattern 

The most obvious characteristic of the age distribu
tion of human mortality is its bimodality: mortality 
peaks at infancy and old age. A single index of central 
tendency, such as the mean age at death, is thus 
inherently inadequate as a summary measure of the 
distribution. Where mean does not even roughly coin
cide with mode, intuitive interpretation suffers. The two 
modes of the mortality distribution do, however, move 
together to a considerable extent. In a given population, 
a mortality decline can usually be described by a one- or 
two-parameter transposition of the initial age distribu
tion of ·mortality. Underlying that initial age pattern 
and explaining regional and cultural similarities in the 
way such patterns change with improving longevity 
(permitting identification of life-table "families") are 
specific constellations of diseases and causes of death, 
each with a characteristic age incidence. 

Table I. I shows how the distribution of age at death 
changes under varying levels of mortality (and associat
ed fertility) in one widely applicable life table family, 
the Coale-Demeny "West" model. The demographic 
regimes are selected to illustrate a stylized path of 
demographic transition from high to low mortality and 
fertility, although in each case the distribution refers to 
the stable population to which the regime would ulti
mately give rise. In a "pretransition" regime, with very 
high mortality (life expectancy of 30 years) and high 
fertility (an average of 6 children per woman), half of 
all deaths occur to children below age 5; over three 
quarters of all deaths take place before age 45. A 
substantial increase in life expectancy-by 50 per cent, 
in the second row of table I.I-has virtually no effect on 
the distribution of age at death. Even a doubling, to a 
life expectancy of 60 years, makes a relatively minor 
change: now two thirds rather than three quarters of all 
deaths occur to persons aged below 45 years. 

The large differences in the distribution of age at 
death come later in the transition, and are associated 
more with declining fertility than with improving mor
tality. As fertility drops from, say, 6 children per 
woman to 3, as in the middle three rows of table 1.1, 
death moves decisively from childhood to old age. In the 
stylized post-transition population represented in the 
last row of the table, with life expectancy of 75 years 
and fertility averaging 2 children per woman (corre
sponding closely to a stationary population), not more 



TABLE I.I. DISTRIBUTION OF AGE AT DEATH 

UNDER DIFFERENT DEMOGRAPHIC RI1GIMES8 

(Percentage) 

Life~.,-~"'"""-'' Total Age at death (years) 
at birth fertility 
o·earJ} rale 0-4 5-44 45-64 65+ All ages 

30 .................. 6.0 52 26 13 9 100 
45 .................. 6.0 50 26 11 13 100 

60 .................. 6.0 45 22 13 20 100 
60 .................. 4.0 28 20 17 35 100 
60 .................. 3.0 16 16 19 49 100 

75 .................. 3.0 4 5 15 76 100 
75 .................. 2.0 2 3 12 83 100 

•For "West" model stable populations characterized by given life 
expectancy and total fertility rate. 

than five per cent of deaths occur prior to age 45; more 
than 80 per cent are to persons aged over 65 years. 

In the actual course of demographic transition, of 
course, the intermediate demographic regimes generated 
by fertility decline would be far from the stable 
population model. There would be both fewer children 
and fewer elderly than under stable conditions. ~ence 
the middle rows of table I. I would show correspondmgly 
smaller proportions of deaths at those ages and larger 
proportions at young adult ages. 

Even though the age distribution of death may be 
little affected, improved survivorship rates early in the 
transition do of course have a dramatic impact at the 
family level. As life expectancy passes about 50 years 
the infant mortality rate drops below I 00 per l ,000 
births and the probability of a child surviving to age 5 
reaches 80 per cent. (This is under a West model 
mortality pattern; other life-table models would not 
differ very much.) These are still considerable figures, 
but they are vast improvements on the typical mortality 
levels in much of the world even well into this century. 
As late as the 1920s many countries still had life 
expectancies around 25 years. Assuming that in each 
case the probability of death is independent of other 
deaths in the family (not a defensible assumption, but 
adequate for this illustration), the same total fertility 
rate of 6 would give the following average distributions 
of numbers of children surviving to age 20 under life 
expectancies of 25 and 50 years (percentage): 

Ufrr.rp...-1011<')' 
at birth 0 2 J 4 6 Total 

25 years........ 3 13 27 30 19 7 100 
SO years ........ 0 0 3 11 28 37 21 JOO 

The family-level relationship between total births and 
total surviving children is becoming predictable enough 
to permit realistic demographic planning by individual 
families. 

Volatility 

Analytical demography is almost wholly premised on 
the relative stability of ratios of vital events to popula
tions at risk (aside from a minor interest in systematic 
seasonal variation). Yet year-to-year fluctuations are 
often large. In the mortality case, describing mortal~ty 
decline in terms of a monotonic sequence of model hf e 
tables is to level the peaks and troughs in death rates 
that may well .have been dominant features of the 
demographic landscape. 

High-mortality regimes are characterized by a much 
greater variance of mortality over time than low-mortal-
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ity regimes. In Wrigley and Schofield's time series data 
for England, for example, over the period 1550-1850, 
during which long-run (25-year) average crude death 
rates ranged from the low 20s to the low 30s per 1,000, 
the means of the annual absolute percentage deviations 
from the 25-year moving average crude death rate were 
as follows:2 

1550-1600 ................................................................................. 14.8 
1600-1650 ................................................................................. 11.8 
1650-1700 ................................................................................. 10.5 
1700-1750 ................................................................................. 9.2 
1750-1800 ................................................................................. 5.4 
1800-1850 ................................................................................. 4.3 

The substantial drop in volatility evident in the last two 
of these figures corresponds to the early phases of 
secular mortality decline in England. (By the mid
nineteenth century English life expectancy was around 
40 years.) France, with death rates significantly higher 
than in England until well into the nineteenth century, 
also showed higher volatility.3 

The European historical change in volatility is attrib
uted by McNeill4 to the gradual shift from epidemic to 
endemic diseases (see below). The same factors have 
presumably also operated in the secular mortality de
cline of the developing countries over the past 40 to 50 
years. But in this case perhaps more important in 
reducing volatility are the enhanced will of Govern
ments and the capacity of government administrative 
systems to combat famine-related mortality. Will and 
capacity can, of course, on occasion work to generate 
famine mortality by competently applying incompetent 
policy-as illustrated most strikingly in the estimated 
16 million to 27 million famine deaths in China in 
19 58-1963 resulting from the "Great Leap Forward" 
campaign.5 Crisis mortality, even on this scale, however, 
has only a slight influence on overall population growth. 
Volatility effects, if they exist, must operate through 
factors such as predictability and vulnerability,· and 
resulting hedging behaviour, rather than through aggre
gate growth consequences. 

Socio-economic variation 
Although data on socio-economic variation in mortali

ty tend to be scarce, the available studies show broadly 
consistent findings. Status differences, whether mea
sured by income, occupation or education, are associat
ed with large differences in mortality.6 A difference by a 
factor of two in the death rates of top and bottom 
occupational status groups is fairly typical. In economic 
crises these differences may be further widened, with 
status groups closest to the margins of survival absorb
ing most of the demographic consequences. Bangladesh 
data for a rural area in 1975, a famine year, show a 
crude death rate of 12 per 1,000 among farm families 
owning more than 1.2 hectares of land; the rate was 36 
per 1,000 for landless households. 7 Child mortality 
differences follow those in adult mortality. With in
creasing affluence in the society at large or increasing 
attention on the part of the public sector to health 
services these differentials narrow but they are by no 
means eliminated. 

For the subject under consideration, the important 
implication of socio-economic variation in mortality is 
that a substantial range of mortality experience exists at 
any given time in most societies. A mortality regime is 
in effect a layering of subregimes. 



Morbidity and cause of death 

'fhe final characteristic of a mortality regime to be 
noted here is its disease structure. Demographers for the 
most part treat death as a simple exit from a population, 
an accounting debit to be entered in a particular age, 
sex and status category. Yet the consequences that are 
of interest here pertain not just to this arithmetic event 
but to its corporeal and cultural antecedents: illness or 
injury, pain and debility, dread and hope, and so 
on-qualities and perceptions in part tied to the charac
teristics of the person and society involved, but in part 
tied also to the specific cause of death. 

Broad patterns of disease that correspond roughly to 
different overall levels of mortality can be identified. 
Omran8 proposed the concept of an "epidemiologic 
transition" accompanying mortality decline. In Omran's 
stylized picture, under high, pretransition mortality the 
principal causes of death are the major infectious 
diseases: typhoid, cholera, typhus, measles, diphtheria, 
whooping cough, smallpox. At intermediate mortality 
levels, non-epidemic infectious diseases predominate
pneumonia, bronchitis, tuberculosis and enteritis. Final
ly, as these too are brought under control, causes of 
death in low-mortality regimes shift to the degenerative 
and chronic diseases of old age. 

Preston's latt;r review of the evidence puts greater 
weight on respiratory diseases as causes of death early 
in the transition.9 Parasitic diseases, with the major 
exception of malaria, play a fairly limited role. In 
general, "the exotic tropical diseases are typically much 
more important sources of morbidity than of mortality". 
In the overall mortality decline in the developing 
countries from 1900 to 1970 Preston estimates that one 
half to three quarters is accounted for by pneumonia, 
bronchitis, influenza, tuberculosis and malaria. 

Modern categorizations of diseases by agent or vector 
have no necessary bearing on societal responses to 
changes in disease patterns. Those responses, deriving 
rather from culturally based classifications and interpre
tations, show the same divergencies as the cultures 
themselves. 

* * * 
fo any mortality change in a population, each of these 

four characteristics is likely to be affected. In a 
stereotypical mortality decline, temporal volatility is 
lessened; socio-economic differentials, after possibly 
widening for a time, are steadily and substantially 
narrowed; and the age pattern shifts systematically in 
directions set by the initial disease structure and the 
conventional array of economic advances and public 
health interventions brought about by development. 
There is, however, considerable intercountry variation in 
the details of regime changes over time. The range of 
societal adaptations therefore reflects not only institu
tional and cultural differences among the groups experi
encing mortality change but also these further dimen
sions of the change itself. 

B. VARIETIES OF SOCIETAL ADAPTATION 

Toulmin usefully distinguishes four kinds of human 
adaptation.10 Applied to societies, these are: 

(1) Calculative or rational adaptation-explicit 
choice among alternative courses of action, as, for 
example, in national planning and policy making; 
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(2) Homeostatic adaptation-where economic or so
cial mechanisms exist for channelling negative feedback 
to counter effects of external changes, so as to restore in 
some sense the status quo ante; 

(3) Developmental adaptation-emergence of the 
capacity to cope with novel problems through either ( l) 
or (2) or in other ways; 

(4) Selective or evolutionary adaptation-the selec
tive survival of certain cultural or behavioural variants 
at the expense of others less equipped to meet novel 
conditions. 

Little in the way of societal responses to changes in 
environment is excluded here, since maladaptive re
sponses (failures in the first three of these types) 
presumably are selected against in the long run. For the 
present purpose, however, central interest attaches to 
homeostatic and developmental adaptation. 

The emergence, by design or happenstance, of the 
apparatus that can be brought to bear for calculative 
adaptation-both the self-conscious policy-making pro
cess and the instrumental capacity to give effect to 
policy decisions-is appropriately part of the third 
category. What remains under (1) is the disembodied 
choice itself: more or less "rational" ex ante, given the 
existing knowledge base and circumstances, and more or 
less successful ex post, given the actual outcomes. 
Important though this choice is substantively, much of 
the social scientific interest in calculative adaptation is 
found in (3). 

Selective adaptation (Toulmin's category 4) cannot be 
wholly ignored in this account or relegated to the dim 
reaches of human evolution. In prehistorical times 
human survival depended on social arrangements that 
could assure positive net reproduction in the fa-;e of a 
strong and erratic force of mortality. Modern hunter
gatherer societies suggest the probable nature of those 
arrangements prior to the development of agriculture: 
long interbirth intervals generated by extended breast
feeding, often backed by infanticide of births that follow 
too closely. 11 Such a system, in which couples reproduce 
at rates well below biological limits, in effect holds 
ample reproductive time in active reserve, and is thus 
able to respond rapidly to a mortality crisis. With the 
establishment of settled villages in the neolithic era, 
there was likely to have been a vastly increased role of 
contagious diseases; eventually, with still closer settle
ment, populations became large enough for the mainte
nance of certain diseases (measles, for example) in 
endemic form. 12 Reproductive reserves, drawn on rou
tinely rather than sporadically, would often have been 
inadequate for population replacement. Societal con
tinuity-selective success in human ecological terms
would then hinge on recruitment and acculturation of 
migrants. 

Selective adaptation at a biological level should also 
be noted. For many infectious diseases, routine exposure 
confers immunity on survivors. In other cases the 
diseases themselves seem to lessen in virulence over time 
for the populations affected. Such epidemiological ad
justments over the millennia were suddenly disrupted in 
historical times as improvements in transport technology 
permitted contacts between what had for long been 
continental demographic isolates. The spread of bubonic 
plague to Europe followed the patterns of migration 
established by the Mongol conquests; the spread of 
smallpox, measles, diphtheria and other diseases to the 
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Americas came with the earliest Spanish expeditions. 
The details of these contacts and their devastating 
demographic and cultural consequences are recounted in 
William H. McNeill's classic study, Plagues and Peo
ples. 

The remaining two categories of adaptation in Toul
min's scheme, homeostatic and developmental, are treat
ed in the following discussion. They lack the drama of 
responses to the "great mortalities", 13 but in a consider
ation of routine social change and econom~c develop
ment over periods of a few decades they cover the chief 
kinds of societal responses that actually take place. 
Three distinct manifestations of adjustment processes 
are considered: economic and demographic responses, 
social organizational responses and cultural responses. 

C. ECONOMIC AND DEMOGRAPHIC RESPONSES 

In a characteristically lucid discussion of behavioural 
consequences of mortality decline, Preston14 uses an 
expanded form of the familiar population balance 
equation to classify all possible behavioural adjustments. 
A change in the death rate of a population must 
necessarily result in a change in at least one of the 
following factors: the birth rate, the rate of net migra
tion, the growth rate of total product and the growth 
rate of per capita product. A drop in mortality may be 
compensated demographically through lowered fertility 
or increased net outmigration, or economically through 
increased output; otherwise per capita product will fall. 

That improvement in child survivorship rates should 
elicit a decline in fertility makes evident sense at various 
societal levels. Within families, attainment of family 
size or child-spacing goals may well call for such a 
response; so might pressure on economic resources or 
demands on social services at the community level. 
.Demographic homeostasis at a societal level would 
presumably hinge for the most part on such economic 
incentives or social pressures within families and com
munities, although broader cultural changes sustaining 
these adjustments may also be a significant factor in the 
longer run. 

But is this fertility response borne out empirically? 
Most research on the question has been directed at 
family responses, where findings have not generally 
shown a strong relationship. Preston summarizes these: 
"The principal conclusion . . . is that, on average, an 
additional child death in the family, ceteris paribus, 
leads to far less than one additional birth . . . . The 
picture is not attractive for those who look to mortality 
reduction as a means of reducing fertility through 
familial effects, let alone for those who advocate such 
measures as a means to reduce growth rates." 15 Less 
direct fertility adjustments, working through induced 
changes in socio-economic conditions or cultural and 
institutional patterns, remain plausible but elude 
straightforward quantitative demonstration. 

Homeostatic societal outcomes need not be defined in 
terms of net reproduction. Indeed to do so would be 
tantamount to ignoring both the spatial and technologi
cal dimensions of human societies. Individual material 
well-being can be preserved under population growth 
through territorial expansion or through improvements 
in economic productivity. Outmigration as an alterna
tive to lowered fertility is explicitly recognized in the 
demographic transition model sketched out by Davis,16 
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and empirical instances where existence of a migration ' 
outlet seems to have interfered with a fertility response 
are not hard to find. 

Economic responses are even more familiar. Various 
writers have argued for the likelihood of demographical
ly induced technological change.17 Gourou 18 documented 
a number of cases where increasing population densities 
could be seen to have compelled the change-over from 
shifting cultivation to settled agriculture. This particular 
transition is used by Boserup as the basis for her mote 
general argument that population growth has historical
ly been the chief determinant of agricultural develop
ment. A radical shift to a new techm~logy, however, tells 
us little about the forces making for more routine 
productivity improvements. Here, the numerous cases of 
failure that can be pointed to should give pause to any 
generalized expectation that total productivity will re
spond to population growth. Substitution of labour for 
other factors of production, typically yielding increases 
in output per unit of land but diminished labour 
productivity, would define a range of neutral responses. 

Challenges that a society encounters recurrently elicit 
institutionalized means of coping with them-whether 
collective responses to a given problem or procedures to 
channel resulting costs away from those with most 
political access. However, secular mortality decline 
which in the space of a few decades may shift popula
tion growth from nearly stationary to a doubling per 
generation presents for most societies that experience it 
a wholly new kind of challenge. Societal homeostatie 
responses, where they occur, are thus more than a little 
fortuitous. Families and individuals may indeed struggle 
to maintain the status quo ante, but no law of aggrega~ 
tion ensures that the societal-level outcome shall be 
successful. Indeed, exploring what determines "success" 
is at the heart of the study of socio-economic develop
ment. The self-conscious process of institutional re
design to generate better than homeostatic responses, 
where individual efforts formerly were dissipated ot 
nullified in social conflict, is a central part of develop-
ment policy. ·· . 

These considerations call attention to the structural .· · 
conditions under which behavioural adaptations to a 
new mortality regime make sense for the society as ·a 
whole. For example, agrarian societies vary greatly in 
the degree to which their economic organization re
mains intact under population growth. At one extreme, 
exemplified by peasant proprietorship or by larger-scale 
capitalist agriculture, the institutional system is such 
that either increased population that might otherwise 
undermine the system's stability is extruded or the 
system can ensure the productive and distributional 
means to sustain the added numbers. At the other 
extreme, social structures seem to have a flaccidity tha~ 
permits continuing accommodation of population .. ·.. · . . ·J.. 
growth with steady dilution of per capita resources. The , ,:'.~ · 
origins of these contrasting societal types (the former,;,. 
seen particularly in pre-industrial Europe and Japan. ,. ··· 
some other parts of East Asia and areas of European 
settlement; the latter in much of the rest of the world) 
are obscure and controversial. In part, they are autoch-
thonous residues of cultural solutions to a different · 
array of problems, in part perhaps the outcomes of··. 
colonial intervention. Striking accounts of flaccid social 
structures in India and Indonesia are given by M'ar-
riott 19 and Geertz.20 What may be deemed material 
failure, however, may sometimes still be adaptive in.· 



institutional and cultural terms, albeit with material 
achievement long deferred and its potential perhaps 
truncated. When even this cannot be claimed, remedy 
through imposed institutional reform would nevertheless 
generally be possible. In rare instances social disintegra
tion may seem irremediable, although that is much 
more likely to be the outcome of catastrophe than of 
routine demographic pressure.21 

Collapsing the independent variable in this discussion 
to ''mortality decline", not further specified, leaves out 
most of the details of a mortality regime shift. The 
regime characteristics described earlier may have sig
nificant separate effects on economic or demographic 
behaviour. If regime changes differ markedly in the 
age-incidence of mortality decline as between infants, 
children and adults, one would expect behavioural 
differences in responses. Nathan Keyfitz, for example, 
has speculated on the enhanced effect on government 
economic policy of a mortality decline that rapidly 
increases the absolute numbers of children in a popula
tion, sometimes leading to increases in annual numbers 
of labour force entrants four or five times the rate of 
population growth.22 Mortality declines at later ages 
would not have comparable effects in claiming govern
ment attention or in generating political action in its 
absence. 

The age qifferences here can presumably be traced to 
particular changes in underlying cause-of-death struc
tures. Allocative decisions on health services can in 
effect discriminate among ages. The fact that the 
pattern of age-incidence of mortality decline across 
societies is comparatively uniform may reflect the 
dominance of non-deliberate factors behind it. 

Uniformity is less in evidence in the socio-economic 
dimension of mortality decline. Improvements in health 
cond!tions can readily be envisaged that primarily affect 
the ncher or more educated groups, others that primari
ly affect the poor and still others that influence death 
rates across the socio-economic spectrum. Specific medi
cal or public health attention focused on countering 
particular causes of death may well have effects that 
vary in this respect, depending on the focus selected. For 
a given effec~ on life expectancy in the population as a 
:whole, there is n? reason to anticipate identical behav
ioural outcomes in these three cases. The existence of 
distinct mortality subregimes at different socio-econom
ic levels within the population may at first seem to 
suggest a ladder up which groups would move as their 
mortality lessened, adopting appropriate other economic 
~nd ~emographic behaviours as they did so. But mortal
it~ differences ~re. only one, .and som~times a fairly 
minor, c~aracten~tlc .of the socio-e~onomic hierarchy. A 
substantial equahzation of mortahty across class divi
sions is quite consistent with perpetuation of those 
divisions and of their behavioural patterns. 

D. SOCIAL ORGANIZATIONAL RESPONSES 

. Behavioural responses to mortality change-compara
tively easy to observe statistically and within the disci
plinary purview of demographers and economic plan
ners-tend to obscure more interesting and ultimately 
mo!e consequential structural effects. A society's insti
tutional arrangements and cultural patterns-its family 
and ~ommu~ity organization, its arrangement of proper
ty nghts, its system of government and economic 
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administration, and the culturally specific meanings that 
attach to these forms-are mediating structures that 
channel mortality changes in particular ways on to 
individuals, giving rise to behavioural outcomes of the 
sort noted earlier; they may also be dynamic compo
nents of the societal response itself. (Dividing the realm 
of social organization from that of culture, as in the 
discussion following, is a convenient if arbitrary proce
dure.) 

A familiar and valuable if somewhat static view of 
society is as a role structure persisting over time which 
members of a population enter by birth or migration 
and through which they pass as they age, being assigned 
or themselves claiming different roles during the pro
cess. This conceptualization suggests some immediately 
evident social organizational consequences of mortality 
change: a sudden shift in numbers of entrants or in rates 
of relinquishment of roles compels an adjustment in the 
normative content of particular roles and in their 
relationships to each other. We have, in other words, 
institutional change. 

As an important example, a larger number of surviv
ing children in a family imposes a clear strain on 
traditional systems of intergenerational obligations
that is, on the roles of parents and children. The 
obligations of children to parents can be readily met, 
since the bu~den per child is lessened; but those of 
pa~ents to. children cannot be. In Ryder's words, "mor
tahty decline sets the stage for generational confronta
tion" .23 ~o the extent that the costs of high net 
reproduction ~a~ be pass~d forward i? time, running 
down assets within the family or spreading the sacrifices 
more widely through attenuated labour market access 
the srstem can continu~. But like a pyramid sale~ 
(Ponzi) ~cheme or a chain letter, eventually something 
has to give. A new role structure emerges with new 
behavioural outcomes. ' 

As Ryder has pointed out elsewhere 24 however a 
peculiarity of family demography is that much of the 
ad~ed dependency b~rden from mortality decline for the 
society as a whole is deflected away from individual 
fa~il~es seen as. social units with their own life cycles. 
Within any family, although more children survive the 
family has longer to reap productive contributions from 
both parents and children. The societal burden is seen in 
the fast.er creation of fa.milies, and hence in there being 
proportionately more in the early, high-dependency 
years of child raising. Each individual family may look 
forward to recouping its expenditures on children. Thus 
the dependency costs of improved survivorship are 
diffused across families,. disguising the necessity for 
change. even as economic conditions may be steadily 
worsening. 

A second example of role changes induced by mortali
ty ~ecline is relev~nt especially at the later stages of 
decline when survival to adulthood is practically as
Sll;re~. Too easy survival to old age has virtually 
e.l~minated the role of sage in modern societies. Fouras
tie has drawn the contrast in striking terms: 

Autrefois, la vieillesse etait le couronnement d'une 
carriere exceptionnelle; ayant triomphe de mille dan
gers, "trompe la mort" ... , entoure d'une pleiade 
d'enfants, de petits-enfants ou de neveux, le vieillard 
etait reconnu et se considerait lui-meme comme un 
"sage", ~etenteur d'un pouvoir magique, au benefice 
de son village et de sa famille; en un mot, c'etait un 
"ancien". Aujourd'hui, la vieillesse n'est plus que 



l'usuelle et pitoyable decadence d'un corps use, qui 
. retourne a la mort a travers la vie vegetative.25 

· Increasing overlap between successive generations as 
a consequence of lower mortality might at first seem to 

··· favour greater emphasis on lineage affiliation in a 
'-°l society. The forces working against any such trend are 
•; far greater, however. Routine expected survival to old 

... · age permits orderly individual planning of life and 
· i erodes the important mutual insurance basis for close 
l lateral kin ties. Paradoxically, as the task of managing 
l one's family to ensure generational continuity becomes 

, ; demographically straightforward, it becomes socially 
' intractable. The family in the capacity of lineage 
'. drastically weakens. 

These changes were once assumed to be reflected in a 
' o..·.·1' transition of family structure, from extended to nuclear. 

..... .,,,_1w,, A growing body of empirical evidence, however, belies 
this stereotype. Fourastie's picture of the traditional 

. : family describes a rarely achieved ideal rather than a 
· . , ~l common reality of the time.26 "The joint family as 

~ ~.j described and discussed in the literature of family 
.J) sociology and cultural anthropology appears to be more 

. l : a sociological tradition than a statistical .reality.'~27 Yet. 
: l the casual transference of findings from the European 
. case to the rest of the world, where the supporting 

evidence is mainly census data on household composi
; tion, may be hazardous. Census concepts of household 
· cannot capture long-run changes in obligational net-

works-changes that with little counterpart in residence 
1 terms can massively alter the fabric of social relations. 
. Gerontocratic control in a family system, to take one 
; instance especially important in many African societies, 

. ~· 1 is inconsistent with too many gerontocrats. 
.... J;J : In institutions where relationships are not established 
.~j through kinship, changes that declining mortality might 
'it1; ' seem to dictate are more easily impeded. Seniority 

· systems are notably resistant to change: a radical 
' slow-down in promotion in any hierarchy resulting from 

lower rates of attrition through retirement or death is as 
, . likely to be simply accepted, with consequent loss of the 

: dynamism that comes from renewal through population 
i turnover, as it is to induce institutional change to 
i accommoda,te the new realities.28 

E. CULTURAL RESPONSES 

Society imparts its own character of permanence to 
the individuals who compose it: because it feels itself 
immortal and wants to be so, it cannot normally 
believe that its members, above all those in whom it 
incarnates itself and with whom it identifies itself, 
should be fated to die.29 

It must carry out the twin tasks of separating the dead 
from the continuing society and reallocating their for
mer roles to the living. Blauner also develops this theme. 
In high-mortality societies where death is so disruptive, 
"funerals are not 'mere rituals,' but significant adaptive 
structures". 

[T]he dead body must be buried with the appropri
ate ritual so as to give the dead man a new status that 
separates him from the living ... ; his property, 
roles, rights and privileges must be distributed so that 
social and economic life can continue; and, finally, the 
social units-family clan, and community as a 
whole-whose very existence and functioning his 
death has threatened, must have a chance to vigorous
ly reaffirm their identity and solidarity through 
P.articipation in ritual ceremony. ~0 

'More generally~ · Blatuier argues that .. to· the extent· · 
death imperils the continuity of a society, its major 
institutions will be occupied with providing that sense of 
identity and integrity made precarious by its severity".31 
Kinship, community and religion are among such insti
tutions, providing a permanence and stability lacking in 
a smaller nuclear unit. 

What then would be the effects of mortality decline? 
The gradual removal of death from common experi
e11ce.,..-and its !iter~l segregation in the case 9f m~ny . 
modern low-mortality regimes-lessens the need for 
reallocations of roles and dissociates reallocation from 
death. The institutions that coped with it would presum· 
ably tend to erode, with important, even profound, 
consequences for the nature of society. For kin and 
community, the breakdown of local ties plausibly leads 
to a shift towards individualism on the one hand and 
towards supra-village loyalties on the other. The dimin
ishing significance of religion in modern life is even 
more far-teaching. Paul Johnson writes that "The 
decline and ultimately the collapse of the religious 
impulse [leaves] a huge vacuum. The history of modern 
times is in great part the history of how that vacuum 
has been filled".32 There are other forces making for 

Admitting institutional responses to mortality change each of these changes, but mortality decline contributes. 
, already adds greatly to the degrees of freedom in Routine survival to old age has probably accentuated 

. ,. "l societal response, although a narrow focus on behav- the age-grading of modern societies. Various writers 
ioural .outcomes ~ay overlook these ~omplexities or ~use have pointed to the emergence of distinctive life 
them mto a seemmgly unproblematic "lag". Comphca- "stages" as death ceases to be a significant risk in 
tion does not stop here, however. Any human society childhood or the middle years of life. The recognition of 

: also has a cultural domain, a more or less well-articulat- "childhood", "adolescence" and "old age" is dependent 
ed and coherent system of shared meanings, conceptual- on achievement of a degree of predictability of life.33 

· ly distinct from the society's material and social organi- Cultural responses are probably not generated in the 
·: :.t~~i zational realities but to a d~~ree influenced by ~nd in first instance unless more straightforward and less 
~~j ttun influ~ncing these reahttes. The pr~servatton of disruptive options are precluded. William McNeill re-

.. ' ' ! coherence m such a system under changes m technology cords a remarkable instance of quite different reactions 
! or demography-interpreting such changes in its own by the same society to a mortality crisis on two 
' terms, making "sense" of them-is a familiar character- occasions 50 years apart. Venice was threatened by the 

istic of a culture. Under too large and sudden a change plague in the sixteenth century and again in the early 
the system can of course disintegrate. seventeenth century. The first time the experience led to 

In a classic essay published nearly eighty years ago significant development of public health measures; the 
Robert Hertz described the inherent problems a society second time to "a great outburst of piety".34 We have in 

· faces in confirming its continuity over time in the face effect a multiphasic societal response in the senae of 
1 of its members' aging and dying Davis but in a radically expanded domain. 
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* * * 
I have sketched three modes of societal adaptation to 

changing mortality_ conditi~ns: th.r~ll:gh the ex!sting 
institutional set-up m the society, ehc1tmg appropriately 
altered demographic and economic behaviour; through 
adjustments in those institutions, leading (perhaps only 
eventually) to a structure that better accords with the 
new mortality regime; and through changes in the larger 
cultural system that imposes and, if imperfectly, pre
serves a degree of coherence in the meanings that attach 
to death and its tangible consequences. 

Adaptation connotes "successful" adjustment, with 
success for the most part interpreted in the sense of 
material well-being. Failure in simple homoeostatic 
adaptation, the first of these modes, leaves open the 
chance of subsequent remedy through institutional 
change; and failure in institutional adaptation leaves 
open the route of culturally led material achievement. 
(Behavioural and institutional change necessarily have 
their own cultural consequences, layering the analytical 
problem in complexities.) Yet success has a time 
dimension, which no attempt has been made to take into 
account in this chapter. What over a generation or so 
(the distant horizon of development planning) meets all 
the canons of adaptational accomplishment for a soci
ety, may in the longer historical scheme of things be 
brought to nothing. Nations long ago ceased to be 
economic or geographic isolates, and hence cannot 
define their futures and direct their adaptive responses 
as if they still were. And the modern mortality regime 
itself, casually and so far accurately characterized by 
extremely low volatility, may at any time be decisively 
transformed in a demographic convulsion of a scale 
unknown in history since the Great Plague in Europe 
and the post-Cortez devastation of the Americas-as an 
outcome of the very technological prowess that made 
the era of mortality decline one of unparalleled material 
advance. 
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II. THE DIRECT AND INDIRECT EFFECTS OF MORTALITY DECLINE 
ON DEMOGRAPHIC VARIABLES 

.Robert Schoen* 

The last hundred years may well be remembered as 
the era of the great decline in mortality. Around 1880, 
life expectancy at birth was in the mid-40s in northern 
and western Europe and in the mid-20s in Africa, Asia 
and Latin America. Now most countries have life 
expectancies at least in the low 40s, and many have life 
expectancies in the high 70s. 1 Over all, almost a 
doubling of the length of life has taken place, a 
profound change that has led to enormous growth in the 
size of the human population and to alterations in its 
composition by age, sex, nationality and many other 
characteristics. 

This chapter will deal only with the effects of 
mortality decline on demographic variables, especially 
measures of mortality, fertility, population growth and 
age composition. Three principal topics are addressed. 
First, the effects of a mortality decline on the experience 
of a cohort (a group of persons born in the same year) 
will be examined, using the life table model. Secondly, 
the effects of a mortality decline on a cross-sectional (or 
period) population will be explored, using the stable 
population model. In both instances, Coale-Demeny 
"West" models will be used to illustrate the typical 
pattern of mortality. Thirdly, the possible influences of 
population heterogeneity on mortality will be consid
ered. 

A. THE EXPERIENCE OF A COHORT: 

THE LIFE TABLE MODEL 

Measuring mortality 

In many respects, mortality is a phenomenon that 
readily lends itself to accurate measurement. It is an 
event of consequence, it is generally unambiguous, and 
it occurs once and only once for every person. Still, 
there are a large number of measures of mortality in the 
literature, because the phenomenon can usefully be 
considered from a number of perspectives. 

Perhaps the most basic measure is the force of 
mortality, the· instantaneous probability of death at an 
exact age expressed as an annual rate.2 If the exact age 
is x, and the number of survivors to age x in a cohort is 
Rx, the force of mortality at age x(µx) can be expressed 
by 

l d 
µ x = - Rx dx Rx . (1) 

The force of mortality can be used to construct other 
measures of mortality, for example, the age-specific 
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death rate (ASDR). An ASDR can be .defined over any 
age interval, say from exact age x to the instant before 
the attainment of exact age x+n, by 

f ~ Rx+ t µ x + r dt 

f~ Rx+rdt 
(2) 

where .dx represents the number of deaths in the 
cohort between the ages of x and x+n and 

.Lx represents the number of person-years 
lived by the cohort between those ages. 

The force of mortality is conceptually precise, but 
cannot be measured exactly, while there are a number 
of ways to obtain good measures of the age-specific 
death rate. The ASDR is a weighted average of the 
force of mortality over an age interval, and in most 
cases 

The ASDR needs to be distinguished from nqx, the 
probability that a person exact age x will die before 
attaining exact age x+n. That probability of death is 
given by 

(3) 

Comparing .mx in equation (2) with .qx in equation (3) 
reveals that both quantities are ratios with identical 
numerators but different denominators. For one-year 
age intervals (when n=l), it can be seen that mx will 
always be greater than qx, as Rx must be greater than Lx 
if anyone dies at attained age x (i.e., at age x last 
birthday). If the Rx function can be taken as linear 
between ages x and x+ l, that is, if 

Lx = 1/2 (Rx+ Rx+I), 

we have 

qx = l +1/2mx 

which can be used with the relationship 

(4) 

to calculate the survivorship (Rx) column from the death 
rates (mx>· Another useful measure is n Px• the probabili
ty that a person exact age x will survive to exact age 
x+n. Since every person aged x must either survive to 
age x+n or die before attaining that age, we have 

(5) 



A number of indexes summarize mortality over the 
life span. The expectation of life (or life expectancy) of 
a person aged x, the average number of years a person 
aged x can expect to live under a given age-specific 
schedule of mortality, is given by 

f; tRx+t µx+t dt 'fx 
e= =-
x f ~ Rx+tµ x+t dt Rx 

(6) 

where Tx represents the number of person-years lived by 
the cohort at and above exact age x. The symbol e0 
denotes the expectation of life at birth. One can also 
speak of the "variance of life", that is, the variance of 
the distribution of deaths,3 which is 

a~ = L f ~ (t-e0 )
2 R1 µ 1 dt = e0 (2AL -e0 ) (7) 

where AL can be defined by 

A = f; te, dt 

L f ~ R, dt 

It is easier to think of such functions as ~ and AL in 
period as. opposed to cohort terms. In one sense, a life 
table represents the experience of a birth cohort, with R 
the number of survivors to age x and Lx the number of 
person-years lived at age x last birthday. However, the 
life table can also be thought of in period terms as a 
"stationary population". A stationary population will 
arise from a long history of unchanging mortality rates 
and annual birth cohorts of R0 persons, and does not 
change in either total size or age composition. The 
mortality experience of the stationary population in one 
year is identical to the mortality experience of any 
cohort in the population over its entire lifetime. For 
example, every year the stationary population will 
experience .dx deaths between the ages of x and x+n, 
and R0 deaths at all ages. Furthermore, in the stationary 
popul~tion Lx is th~ number of persons alive at age x 
last birthday, AL is the mean age of the stationary 
population, and ~ is the variance of the distribution of 
deaths in any year. 

Another index which summarizes mortality at all ages 
is the crude death rate, which is simply the total number 
of deaths in a year divided by the total population. In 
terms of the stationary population, the life table crude 
death rate (L TCDR) is 

~ dx Ro 
LTCDR= _x_= - = -

~ Lx To eo 
(8) 

The expectation of life and the crude death rate have 
been termed "aggregative indexes" ,4 as they aggregate a 
number of death.s, aggregate a number of persons, and 
then take the ratio of the two, thus reflecting a weighted 
distribution of deaths. An alternative type of index was 
ter!lled an "average of relatives", as it averages a 
weighted set of ASDRs and thus reflects a weighted 
distribution of death rates. An example of an average of 
relatives mortality index is del,5 defined by 

( 
n ) l/n 

V = II m; . 
1~1 

(9) 
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Del is thus the geometric mean of the set of ASDRs, 
and is usually calculated using the conventional 19 age 
categories 0, 1-4, 5-9, . . . , 80-84, and 85+. 

With the above measures in hand, we can proceed to 
examine changes in mortality. A good place to begin is 
with typical patterns of mortality at different levels of 
life expectancy. 

Levels of mortality 

It is a common practice to use the expectation of life 
at birth to represent the level of mortality implied by a 
set of age-specific death rates. However, while one can 
always calculate e0 from the ASDRs, knowledge of e0 
alone is not sufficient to identify the underlying age 
pattern of mortality. The ASDRs are, in principle, 
unconstrained, although they do exhibit considerable 
regularities in practice. A number of researchers have 
studied those regularities, and have put forth mathemat
ical formulas and sets of model life tables to express 
them. For present purposes, we will focus on the work of 
Coale and Demeny.6 

Changes in measures of mortality 

The Coale and Demeny model life tables identified 
four "families" of mortality patterns, denoted "North" 
"South",. "East" and "West" because they tended t~ 
cha.ractenze the patt~rn~ of mortality observed in those 
regions of Europe. Withm each family, the ASDRs were 
seen as varying in a systematic and predictable way as 
the level of mortality changed. Let us consider the West 
pattern, as that appears to characterize both Western 
Europe and overseas European populations and is as
sumed to reflect the experience of a number of third 
world cou.ntries as well. Figure 11.1 shows the age curve 
of mortality for "West" females at life expectancies of 
25, 45 .and .70 years. The basic similarity of the three 
curves is evident, even though they do differ somewhat. 
In these models and in a number of observed popula
ti~ns, mortality .declines tend to produce a downward 
shift of the entire age curve of mortality, while the 
shal?e ?f. the curve, that is, the relative magnitudes of 
the individual ASDRs, changes only slightly. 

Table Il.1 presents several mortality measures calcu
lated from the Coale-Demeny "West" model life tables 
for fem~les at different levels of mortality. It is clear 
that, ~hi!e t~e age curve of mortality changes little, the 
age distribution of cohort deaths changes drastically as 
one moves from low to high life expectancies. At an e0 of 
20 years, 5.3 per cent of the cohort die before attaining 
age 5, while only 8 per cent survive to age 65. In 
contrast, at an e0 of 75 years, only 2 per cent die before 
age 5 while 83 per cent survive to age 65. The variance 
of the ages at death (~) provides another measure of 
!hose changes. As e0 increases from 20 to 45 years, ~ 
increases, as the numbers of deaths at young and old 
ages. tend to become more equal. At higher life expec
tancies, o3 falls, as deaths are increasingly concentrated 
at ages over 65. Even when e0 is 75, few persons survive 
to age 90, and thus there is relatively little variability in 
the age at death. 

At t~e high~r life expectancies, changes in the 
expectation of hfe are largely dependent on changes in 
ASDRs at ages over 65, as changes in the very small 
ASD~s ~t y~unger ages result in only minor changes in 
the distribution of deaths. For example, when e0 in
creases from 50 to 55, V falls 18 per cent, from 17.6 per 
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TABLE 11.l. MEASURES OF MORTALITY DERIVED FROM THE COALE·DEMENY 
"WEST" MODEL LIFE TABLES FOR FEMALES 

Proportion of deaths 
Variance of J,000• 

Average age under over theages1t def" Product 

at death (eo) age5 age65 death(,,.) (V) eo·v 

20 .53 .08 621 49.0 .98 .................... 
25 .45 .12 741 41.2 1.03 .................... 
30 .39 .17 833 34.9 1.05 .................... 
35 .................... .33 .23 897 29.6 1.04 

40 .................... .27 .30 930 25.1 1.00 

45 .................... .23 .36 932 21.1 .95 

50 .................... .18 .44 897 17.6 .88 

55 .................... .14 .51 820 14.4 .79 

60 .................... .10 .58 715 11.4 .69 

65 .................... .07 .66 580 8.6 .56 

70 .................... .04 .75 417 5.7 .40 

75 .................... .02 .83 269 3.2 .24 

Source: Calculated from A. J. Coale and P. Demeny, Regional Model Life Tables and Stable Popula
tions (Princeton, New Jersey, Princeton University Press, 1966). 

•Here de! is the 18th root of the product of the death rates for ages 0, 1-4, 5-9, . . . , 75-79 and 80+. 

1,000 to 14.4 per 1,000. However, when e0 increases 
from 70 to 75, V falls 44 per cent, from 5.7 to 3.2. In 
effect, at higher life expectancies a larger proportionate 
decline in death rates is. required to produce the same 
increase in longevity. The last column of table 11.1 
illustrates that point in a slightly different manner. It 
represents the ratio of del to the life table crude death 
rate (l/e0) or the product of e0 and del. That product is 
approximately unity for values of e0 from 20 to 45, but 
then drops sharply as large declines in de! are associated 
with relatively small increases in e0•7 The interaction 
between the degree of responsiveness to mortality 
change and the initial level of mortality exhibited by 
aggregative indexes should be borne in mind when 
choosing and interpreting summary measures of mortal
ity. 

Changes in the age profile of a cohort 

The shape of the survivorship (Rx) function provides 
an age profile for a cohort, and reflects the cumulative 
age distribution of cohort deaths. Let us take (I) to be the 
limit of the human life span, or the age at which the 
number of survivors becomes zero: If every member of 
the cohort survives to just before age w, then the R'S. curve 
will be a horizontal straight line from 0 up to (I). Ir there 
are the same number of deaths at every age, then 

Rx = Ro (1 - ~). 

To summarize the shape of the Rx curve, Demetrius 
proposed a measure of entropy, where entropy refers to 
the information content (or randomness) of a distribu
tion.8 Demetrius' measure of entropy, H, can be written 
as 

(10) 

Since the integral in the numerator is always negative, 
H is always positive, except that H is zero if all 
mortality occurs at age (I). The value of H reflects the 
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de_gr.~e to which the Rx curve is cQncave upward (the 
smaller the value of H, the less the concavity), and 
provides a measure of the extent to which mortality 
declines are allowing the great majority of cohort 
members to survive to the high ages. If an equal number 
die at every age, R)s a straight (diagonal) line, and H = 
.5. For contemporary Western populations, His approx
imately .15-.20, down from about .30-.40 in the years 
immediately following the Second World War.9 The 
entropy measure can be of value in examining the 
effects of mortality changes, as will be seen in the next 
section. 

Effects of mortality declines on survivorship 

In the cohort context, we are primarily interested in 
the effects of a reduction in mortality on the probability 
of survival to a given age and on the expectation of life 
at birth. Keyfitz showed10 that if µx, the force of 
mortality at age x, becameµ~, where 

then the probability that a person would survive from 
birth to age y (y > x) would change by 

More generally, Arthur 11 showed that changes in mor
tality at ages up to age y would change the probability 
of survival to that age by 

(11) 

For example, if the original probability of surviving to 
age y was .90 and the sum of the changes in the force of 
mortality up to age y was - .05 (the minus sign 
indicating a mortality decrease), then the change in the 
probability of surviving to age y would be - (.90) 
( - .05) = .045, or the new probability of survival would 
be .945. 

'. -.~f;"'! 
·,·, 



If the force of mortality changes at age x, Keyfitz10 

found that the expectation of life at birth would change 
by 

In the case of proportional changes in mortality at all 
ages, that is, when 

µ'x = (1 + k)µx 0 < X <Cc!, 

Keyfitz9 showed that 

.1 e
0 

= - k e
0 

H (12) 

where H is entropy, as defined in equation (10). For 
example, males in the United States of America in 
1959-1961 had a life expectancy of 66.84 years and a 
value of H of .2083. A 1 per cent decline in mor
tality at all ages would increase life expectancy by 
-(-.01)(66.84)(.2083) = +.14 years. Since H declines 
as e

0 
rises, we again note that equal proportional 

declines in mortality at all ages produce smaller propor
tional gains in longevity for higher values of e0• The 
proportionality assumption is of particular interest be
cause, as figure 11.1 suggests, a number of mortality 
declines have been roughly proportional at most ages. 

B. EXPERIENCE OF A PERIOD: 

THE STABLE POPULATION MODEL 

The period-cohort contrast 

A stable population will arise from the persistence of 
given age schedules of mortality and fertility, and is 
characterized by an unchanging age structure and by a 
constant "intrinsic" rate of growth, denoted as r. 12 In a 
stationary population, every birth cohort is the same 
size, but in a stable population the birth cohort in year 
t+ 1 is e' times the birth cohort in the year t. A 
stationary population can thus be thought of as a special 
case of a stable population, one where r = 0. 

Mathematically, a stable population is defined by its 
"characteristic" or "renewal" equation, which can be 
written 

R = f"' e - rx R f dx 
0 0 x x 

(13) 

where fx is the fertility rate at exact age x. The 
expression under the integral sign, e-rxRxfx, can be 
interpreted as representing the number of births to 
persons aged x; as it is (a) the number of survivors to 
age x of a birth cohort of R0 persons (Rx), (b) discounted 
for x years of population growth to indicate the size of 
the birth cohort x years before (r'x), and (c) multiplied 
by the fertility rate at age x <fx). When integrated over 
all ages x, that number of births is constrained to equal 
R

0
, the number of births in the stable population in the 

reference year. Equation (13) thus characterizes a 
stable population by showing how its age structure, 
fertility and mortality act to renew the population and 
continue its exponential birth sequence. 

In a stable population, the mortality experience of 
every cohort is the same, as mortality does not change, 
but the lifetime experience of a cohort is no longer the 
same as the population's experience in a given year, 

because the population is composed of cohorts of 
unequal size. For example, in a stationary population, 
the birth rate is equal to the death rate. In a stable 
population, that is not the case, and the relationship is 

b=d+r (14) 

where b is the crude birth rate of the stable popula
tion (that is, the number of births divided by 
the total population) and 

d is its crude death rate. 

Age composition and levels "of 
fertility and mortality 

The age composition of a stable population is com
pletely determined by its fixed schedules of fertility and 
mortality. Let c(x) represent the proportion of the 
stable population at exact age x. As a stable population 
is generally considered closed to migration, we have 
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e-rx Rx Rx 
c(x) = =be-rx_ (15) 

f"' r'tR dt Ro 

as 

0 t 

R 
c(O) = b = ., 0 

foe -r1 Rt dt 

Mortality at every age thus affects c(x) directly 
through Rx and indirectly through its role in determining 
r. Fertility affects c(x) only indirectly through r. Still, 
one should not expect mortality to exert the greater 
influence. People die at all ages, but they are born only 
at age 0. Therefore, fertility exerts its impact on age 
composition at a specific point, while the effects of 
mortality are distributed over all ages, and are likely to 
be offsetting. 13 

TABLE Il.2. THE MEAN AGE OF THE POPULATION AND THE PROPOR

TION UNDER AGE 15 FOR A RANGE OF MORTALITY AND FERTILITY 

ASSUMPTIONS, COALE-DEMENY "WEST" MODEL STABLE POPULATIONS 

FOR FEMALES 

Gross Expectation of life at birth 
reproduction 

rate 8 25 45 60 70 

0.8 ............. 44.15 43.28 42.95 43.27 
(.108) (.134) (.146) (.149) 

1.0 ............. 40.92 39.58 39.01 39.15 
(.141) (.173) (.188) (.192) 

1.5 ............. 34.86 32.87 32.01 31.89 
(.214) (.258) (.279) (.286) 

2.0 ............. 30.65 28.42 27.46 27.23 
(.277) (.328) (.350) (.359) 

2.5 .............. 27.55 25.26 24.30 24.02 
(.329) (.384) (.408) (.417) 

3.0 ............. 25.17 22.92 21.99 21.68 
(.373) (.429) (.454) (.464) 

3.5 ............. 23.29 21.11 20.22 19.91 
(.411) (.468) (.492) (.502) 

· Source: A. J. Coale and P. Demeny, Regional Model Life Tables and 
Stable Populations (Princeton, New Jersey, Princeton University 
Press, 1966). 

NOTE: The figures in parentheses are the proportions under age 15. 
"The gross reproduction rate (GRR) is the number of daughters a 

woman would have in her lifetime under a given set of age·specific 
fertility rates in the absence of mortality. 



To compare the effects of differe~t. combinations ?f 
mortality and fertility on age composition, we can agam 
make use of the Coale-Demeny "West" model popul~
tions. Table 11.2 presents two me~sures of age comp~si
tion, the mean age of the population and the P'.oporti.on 
under age 15, for model female stable populations with 
life expectancies ranging from 25 to 70 years and gr?ss 
reproduction rates ranging from 0.8 to 3.5. Looking 
down each of the four columns one can see that the age 
composition changes substantially ~hen fe~~ility varies 
and mortality is held constant. Htgh-fertihty popula
tions have mean ages under 30 and ove_r. 30 per cen.t of 
the population under age 15. Low-fertility populations 
have mean ages over 30 and less than 30 per cent of the 
population under age 15. Looking across each of the fi~e 
rows one can see that only small to moderate changes m 
age composition occur w.hen mortalit~ varies and fertili
ty is held constant. At hfe expectancies of 45 and over, 
most changes are quite modest. 14 

We will next consider the magnitude and direction of 
the effects of mortality decline on stable population 
parameters in more detail, and examine why those 
effects are often small. It should be noted, however, that 
the present chapter deals only with the formal linkages 
between mortality and fertility. It does not consider the 
effects of the social and cultural factors that link the 
two, inCluding lactation practices and the implications 
of declining infant mortality for fertility inte!Jtions. 

Effects of mortality declines on stable 
population measures 

A neutral change in mortality 

As death occurs at all ages, one can conceive of a 
"neutral" change in mortality, that is, a change in the 
µ schedule that does not affect the age composition of 
the population. In particular, if the force of mortality 
declines by amount K at all ages, the intrinsic growth 
rate will increase by K but the c(x) schedule will be 
unchanged. 15 While the number at every age will 
increase, the proportion at every age will remain the 
same. To demonstrate that mathematically, we can 
write, from equation (1 ), 

(16) 

Since 

µ'x =µx - K 

R'x = R 0 e - f ~ µ'1 dt = R 0 e - f ~ "1 dt e f ~ Kdt 

Using that result in the characteristic equation, we 
obtain 

R = f"' e -r'xR'f dx 0 0 x x 

= f"' -(r'+K)xR J d o e x x x 

and thus, from equation (13), we must have 

r' - K = r. 

Recalling equation (15), we find that the new age 
composition is 

25 

-r'xR1 -rx -Kx KxR 
e e e x c'(x) = e x 

f ~ e _,., R',dt f e -rt e - Kt e Kt R, dt 

= c(x). 

Thus declining mortality will always have a direct effect 
on increasing growth, but will only affect age composi
tion when it deviates from a pattern of constant change 
at all ages. 

Coale13 examined mortality changes using the ratio of 
survivorship probabilities 

P~ - Px 
Px 

where the prime indicates the probability after the 
mortality decline. As he observed, that ratio would be 
the same at all ages in the case of a neutral change in 
mortality. While he found that the ratio was relatively 
constant for ages 5 to 50 inclusive, he reported that it 
took on much higher values at both extremes of life. 
While mathematically convenient, the idea of a neutral 
change in mortality must therefore be used with some 
care in empirical work. 

One noteworthy example of a case where the concept 
of a neutral change in mortality was of value is the 
study by Preston,16 who examined the relations between 
individual (cohort) life cycles and (period) population 
characteristics. Let g(x) be the proportion of persons 
aged x who have attribute G. A neutral change in 
mortality does not affect Gp, the proportion of persons 
in the stable population with characteristic G. Preston 
showed, however, that a fall in mortality at all ages by 
amount K does affect GL, the prevalence of G over the 
life cycle of a cohort. Mathematically, 

dGL 
dK = GL (Ac -Ad 

where Ac is the mean age of persons with G in the 
stationary population and 

AL is the mean age of the stationary popula-
tion. 

Thus the proportional change in GL is directly related to 
the. extent to which persons with characteristic G are 
older than all persons in the stationary population. 

The general case of a change in mortality 

The analysis of the effects of changes in mortality on 
stable population parameters is simplified by examining 
changes in the survivorship (Rx) curve rather than in the 
force of mortality (µx) curve. Those two functions are 
closely related, as shown by eqµations (1) and (16), and 
the effect of changes in µx on Rx is given in equation 
(11). The present treatment will draw heavily on 
Arthur, 11 who used functional differentials to relate 
changes in one function to changes in another. 

Let us begin by examining the effect of changes in 
survivorship on the intrinsic growth rate. If the changes 
are described by 



and 

r' = r + .:::lr 

then 

where AM is the average age at childbearing in the stable 
population. The change in r is equal to the value of the 
characteristic integral with .:::lRx used instead of Rx, and 
with the integral annualized by means of division by the 
average age at childbearing. Changes in survivorship 
thus affect r through changes in exposure to the risk of 
childbearing. Changes in mortality that only affect ages 
beyond the highest age of childbearing have no effect on 
rat all. 

The increase in population growth is perhaps the most 
significant consequence of declining mortality; and as 
such it merits further examination. Let us therefore 
consider equation ( 17) in the case of a proportional 
decline in mortality, that is, when 

µ~=(l+k)µx 

for all x. Then 

and from equations (11) and (16) we can write 

(18) 

Substituting equation (18) into equation (17) we have 

.:::lr= AkM f~e-rxfx ~:)Rn~:) dx (19) 

where the characteristic integral is weighted by Rn (_Rx) 
. , \Ro . 

If we can make the rather strong assumption that all 
fertility is concentrated at the average age at childbear
ing, equation ( 19) simplifies to 

.:::lr,,.. _!_ Rn (RAM) . 
AM Ro 

(20) 

Equation (20), which is believed to be new, indicates 
that the change in growth can be estimated without 
taking fertility into account. However, trial calculations 
suggest that equation (20) should be considered only a 
rough approximation. For example, equation (20) was 
used to estimate r for an increase in life expectancy 
from 25 to 30 years in a Coale-Demeny "West" female 
stable population with a GRR of 3.0. The value of k was 
found using the del measure (for all ages). The calcu
lated value of .:::lr was .0050, while the published tables 
showed a .:::lr of .0061. Still, given the only approximate 
linearity of the mortality change and the strong fertility 
assumption, that estimate was seen as reasonably good. 

The intrinsic birth rate, or the crude birth rate of the 
stable population, is also affected by mortality changes. 

Arthur found that the proportional change in b is given 
by 
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.:::lb_ A pf"' -rx (.:::lRx) J d _ bf"' -rx (.:::lRx) dx 
b - AM o e Ro x x o e ~ 

(21) 

where Ap is the mean age of the stable population. The 
first term reflects the increase in births produced by 
decreased mortality, and the second term offsets that by 
the increase in population from the same cause. Those 
two terms seem similar in magnitude, and hence the 
proportional change in b is likely to be small. Preston, in 
an analysis using the Coale-Demeny "West" stable 
populations, found that even very substantial declines in 
mortality usually led to declines in the birth rate of less 
than 5 per cent.1 s 

The change in the intrinsic death rate, the crude 
death rate of the stable population, is best approached 
using equation (14). We therefore have 

.:::ld =.:::lb - .:::lr. (22) 

The decline in d from a fall in mortality will thus 
usually be slightly greater in magnitude than the 
associated increase in r. 

The proportional change in age composition from an 
increase in survivorship is the net result of three factors. 
Specifically, Arthur found that the change in the 
proportion at age y is 

.:::lc(y) = (Ae-y) f"' -rx (.:::lRx) I' d _ 
c(y) AM o e ~ J x x 

- b f;e-rx (.:::l~x) dx + .:::lfxx, (23) 

The first factor on the right-hand side o( equation (23) 
reflects the increase in births brought about by de
creased mortality. Its effect is zero at the mean age of 
the stable population, and it increases the proportion of 
the population at ages below Ap while decreasing the 
proportion at ages above Ap. The second factor is 
negative, as it reflects the increase in the population 
from lower mortality. The third factor is positive and is 
the direct effect of increased survivorship. Arthur exam
ined each of those factors, by age, as mortality went 
from that of the Coale-Demeny "West" model for 
females with a life expectancy of 62.5 years to a "West" 
model with a life expectancy of 65 years. He found that 
the birth effect on the proportion at a given age declined 
with age, the population effect did not vary with age, 
and the mortality effect increased with age. The net 
effect, as reported by Arthur and as found by Prestonu 
in an earlier analysis, was that declining mortality (a) 
increased the proportion of the population under a 
certain age A, where A was close to the mean age at 
childbearing; (b) decreased the proportion from age A 
to some age B, where B was over 70, and (c) increased 
the proportion above age B. 

The effects of mortality declines in model populations 

The equations of the previous section provide analyti
cal expressions for the effects of mortality changes in 
stable populations. It is also useful to examine figures 
showing what changes would be found in model popula
tions having a range of fertility and mortality levels. 



Table II.3 presents such measures for Coale-Demeny 
"West" model stable populations for females, with 
selected life expectancies from 25 to 70 years and with 
GRRs from 0.8 to 3.5. The initial population values are 
presented, along with the changes that resulted when 
fertility remained unchanged but mortality declined, 
yielding a 2.5-year increase in life expectancy. 

Let us begin our examination of table II.3 by looking 
at changes in intrinsic growth rate r. As suggested by 
equation (20), .Jr is sensitive to the initial level of 
mortality but not to the fertility level. A 2.5-year 
improvement in longevity increased growth by 1 to 3 
umts per 1,000. That is a modest but by no means 
insignificant change in growth rate, particularly when 
seen in the light of the much larger improvements in 
longevity that have. characterized many third world 
countries since 1945. 

The changes in intrinsic birth rate b were quite small, 
as suggested by equation (21) and the findings of 
previous studies. Only when e0 was 25 years with a 
GRR of 3.5 did the change exceed 0.5 units per 1,000. 
As a result, the changes in intrinsic death rated largely 
paralleled the changes in r, though they were opposite in 
sign. 

For e0 values 25 through 60, a 2.5-year increase in 
longevity slightly lowered the mean age of the stable 
population. The decrease ranged from .1 to .4 years, and 
varied with the initial e0 but not with the level of 
fertility. Only at a life expectancy of 70 years did the 

mortality improvements bring about a slight aging of 
the population, and by an amount that varied inversely 
with the level of fertility. At such a high life expectancy, 
improvements in mortality that affect e0 must come at 
the older ages. 

Table Il.3 also examines changes in the proportion of 
the population aged 0-14, 15-64 and 65 and over. The 
changes largely reflect the initial level of mortality. 
Greater longevity generally increased the proportion 
aged 0-14, especially at lower life expectancies where 
infant and childhood mortality were high. A model 
stable population with a GRR of 2.5 had 32.89 per cent 
of its members under age 15 when e0 was 25, but 41.71 
per cent when e0 was 70. Of course, the usual pattern 
observed in populations going through the demographic 
transition was quite different. A model population with 
an e0 of 25 and a GRR of 3.5 had 41.07 per cent aged 
0-14, while a model with an e0 of 70 and a GRR of 1.0 
had only 19.24 per cent under age 15. Table 11.3 shows 
that the decrease in the proportion under age 15 
observed in post-demographic-transition populations is 
due to lower fertility, which overrode the compositional 
effects of lower mortality. 

The proportion of the stable population in the pre
sumed labour force ages of 15-64 decreased for all 
initial e0 values, especially at the lowest life expectan
cies. A model population with a GRR of 2.5 had 62.93 
per cent aged 15-64 when e0 was 25, but 54.14 per cent 
when e0 was 70. Again, that was not the experience of 

TABLE 11.3. THE EFFECTS OF A 2.5-YEAR INCREASE IN LONGEVITY ON STABLE POPULATION PARAMETERS, 
COALE-DEMENY "WEST" MODELS FOR FEMALES 

lnitialeo 
and values i{ 

GRR(29/ 

A. 25 years 
2.0 
2.5 
3.0 ...... . 
3.5 ...... . 

B. 45 years 
2.0 
2.5 
3.0 ...... . 
3.5 ...... . 

C. 52.5 years 
1.5 
2.0 
2.5 ...... . 
3.0 ...... . 

D. 60years 
1.5 
2.0 
2.5 ...... . 
3.0 ...... . 

E. 70 years 
0.8 
1.0 
1.5 
2.0 
2.5 

Initial value of 

Average 
Growth rate Birth rate Death rate age of 

(per 1.000 population/ population 

-8.50 
-0.63 

5.88 
11.43 

10.08 
18.06 
24.66 
30.29 

4.40 
14.57 
22.58 
29.20 

8.10 
18.30 
26.32 
32.96 

-9.84 
-2.20 
11.93 
22.16 
30.20 

31.28 
39.32 
46.67 
53.39 

30.25 
37.47 
43.92 
49.71 

22.06 
29.96 
36.97 
43.20 

21.94 
29.70 
36.55 
42.61 

9.58 
13.12 
21.66 
29.29 
35.99 

39.77 
39.95 
40.79 
41.95 

20.17 
19.41 
19.26 
19.42 

17.66 
15.39 
14.39 
14.00 

13.85 
11.41 
10.23 
9.65 

19.42 
15.32 
9.73 
7.13 
5.78 

30.65 
27.55 
25.17 
23.29 

28.42 
25.26 
22.92 
21.11 

32.37 
27.87 
24.71 
22.38 

32.01 
27.46 
24.30 
21.99 

43.27 
39.15 
31.89 
27.23 
24.02 

Percentage aged 

0-14 15-64 65+ 

27.67 66.48 5.85 
32.89 62.93 4.18 
37.30 59.58 3.12 
41.07 56.53 2.40 

32.77 61.37 5.86 
38.37 57.57 4.07 
42.94 54.09 2.97 
46.77 50.98 2.25 

26.99 64.00 9.01 
34.05 60.11 5.84 
39.71 56.26 4.03 
44.32 52.77 2.91 

27.86 63.05 9.09 
35.04 59.12 5.84 
40.75 55.25 4.00 
45.37 51.74 2.89 

14.88 63.94 21.18 
19.24 64.23 16.53 
28.60 61.87 9.53 
35.92 57.99 6.09 
41.71 54.14 4.15 

Changtb/n 

Growth rate Birth ratt Death rai. 

3.19 
3.21 
3.22 
3.23 

1.58 
1.59 
1.59 
1.60 

1.32 
1.34 
1.34 
1.34 

1.06 
1.07 
1.08 
1.08 

.67 

.68 

.68 

.68 

.69 

([Hr I ,000 population) 

-.14 -3.31 
-.27 -3.48 
-.43 -3.65 
-.60 -3.82 

-.II -1.69 
-.18 -1.77 
-.26 -1.85 
-.33 -1.93 

-.03 -1.35 
-.08 -1.42 
-.14 -1.48 
-.20 -1.55 

-.06 -1.13 
-.10 -1.17 
-.14 -1.22 
-.19 -1.27 

-.12 -.79 
-.12 -.80 
-.14 -.82 
-.IS -.83 
-.17 -.85 

Avtragt 
age of 

population 

-.40 
-.42 
-.41 
-.40 

-.18 
-.17 
-.18 
-.17 

-.15 
-.17 
-.16 
-.15 

-.07 
-.09 
-.09 
-.10 

Prrnntagt agtd 

0-14 15-64 65+ 

.88 - .87 - .01 

.95 - .93 - .02 

.99 -.96 -.03 
1.00 - .98 - .02 

.42 -.43 .01 

.45 -.46 .01 

.47 - .46 - .01 

.46 - .44 - .02 

.32 -.32 .00 

.37 - .34 - .03 

.38 - .35 - .03 

.38 - .36 - .02 

.23 -.29 

.26 -.29 

.28 -.31 

.29 -.29 

.06 

.03 

.03 

.00 

.35 - .09 - .68 

.28 - .06 - .45 
.77 
.51 
.35 
.20 
.13 

.15 .00 -.35 

.08 .06 -.26 

.04 .08 -.21 

Source: Calculated from A. J. Coale and P. Demeny, Regional 
Model life Tables and Stable Populations (Princeton, New Jersey, 
Princeton University Press, 1966). 

bThe change is the value at the higher life expectancy less the initial 
value. 

•Gross reproduction rate (ORR) based on a mean age at birth of 29 
years. 
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populations undergoing the demographic transition. A 
model female population with an e0 of 25 and a GRR of 
3.5 had 56.53 per cent aged 15-64, while a population 
with an e0 of 70 and a GRR of 1.0 had 64.23 per cent at 
those ages. The effects of declining fertility more than 
compensated for those of declining mortality, and 
increased the proportion aged 15-64. 

The proportion of the female stable population aged 
65 and over was only slightly affected by a 2.5-year 
increase in longevity, and the only non-negligible effects 
found were in the models with an e0 of 70 years. A 
model population with an e0 of 25 and a GRR of 2.5 
had 4.18 per cent over 65, while a model with an e0 of 
70 and a GRR of 2.5 had 4.15 per cent, a virtually 
identical proportion. As has often been reported, the 
"aging" seen in contemporary populations is a result of 
declines in fertility, not declines in mortality. 

C. NON-HOMOGENEOUS POPULATIONS 

The basic model 

To this point, we have been considering the effect of 
mortality changes in homogeneous populations, that is, 
in populations where all those at age x are considered to 
have an equal likelihood of dying. In reality, of course, 
some persons aged x are healthier than others, and 
hence there is heterogeneity with respect to the risk of 
death. Recognizing heterogeneity can greatly compli
cate mortality analyses, even when the requisite data are 
available (which is generally not the case). 

One difficulty is that, over time, the less healthy die 
more quickly, and thus differential mortality works to 
change the composition of the population with respect to 
the risk of dying. Keyfitz and Littman17 looked at a 
population, undifferentiated by age, that was composed 
of two groups with different mortality. Let the sizes of 
the two groups be proportional to a, and a2 (where a, + 
a2 = l ), and let the two groups be subject to death rates 
m, and m2• The overall death rate in that population, m, 
is then given by 

(24) 

and the life expectanciesof the population and the two 
subgroups are, respectively, l/m, l/m1 and l/m2• How
ever, if a person is picked at random from the popula
tion, that person's life expectancy is 

(25) 

a number that Keyfitz and Littman showed was greater 
than l/m. For example, let a, = .8, a2 = .2, m, = .020, 
and m 2 = .010. Then from equation (24) 

m = (.8)(.020) + (.2)(.010) = .018 

and the total population life expectancy is (11.018) or 
55.56 years. Using expression (25), however, we find 
that the life expectancy of a person picked at random is 

.8 .2 60 -+ - = years . 
. 020 .010 

Why? The reason is that, as those alive at the initial 
time point move through life, the surviving population 
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will have an increasing proportion subject to the lower 
death rate and a decreasing proportion subject to the 
higher death rate, simply because those subject to the 
higher death rate die sooner. When life expectancy is 
taken to be l/m, that process of compositional change is 
ignored, and the resultant life expectancy is too small. 
We will call that effect of heterogeneity the cohort 
compositional effect. 

Let us now turn our attention to experience in a single 
year, where the proportions a, and a2 remain constant, 
and consider the effects of a mortality decline. Let the 
new death rate be ( 1 - k)m. Then, if the population is 
homogeneous, the new population life expectancy is 
l/[(1-k)m]. The increase in longevity is 

__ I_ - _!. = _!_ (-1- - 1) = _!_ (k + k2 + k3 + ... ) 
(1-k)m m m 1-k m 

k (26) 
m 

with the latter sufficing when k is small. In a heteroge
neous population, however, mortality may improve in 
only one group. Assume that the new death rate in 
group 1 is (1- k1)m1, while the death rate in group 2 
remains unchanged. To reproduce the above overall 
death rate we must have 

(1-k)m =a, m, (1-k,) + a2 m2 

which yields 

Now the increase in life expectancy for the first group is 

~bile there is no increase in the second group. Since the 
improvement only affects group 1, the difference in 
expectations for the population is a, times the last 
expression, which is approximately 

(27) 

That result is quite different from the one found for 
homogeneous populations in equation (26). 

To gain a numerical appreciation of the difference 
between homogeneous and heterogeneous populations 
with respect to mortality declines, let us continue our 
numerical example with an assumed overall mortality 
decline of .05. If the population were homogeneous, the 
increase in life expectancy from that mortality decline 
would be 

l 
(.Ol 8) = 2.924 years (.95)(.018) 

(or approximately .05/.018 = 2.778). Now if the 
population were seen as heterogeneous and only the 



death rate in group 1 declined, the mortality decrease in 
that group would be 

k = (.05)(.018) = 05625 
1 (.8)(.02) . . ' 

the group 1 increase in life expectancy would be 

1 1 
(.02)(.94375) - (.02) = 2'

980 

and the population increase in life expectancy would be 

(.8) (2.980) + (.2) (0) = 2.384 years. 18 

Thus there is a difference of over half a year in the 
expected improvement in longevity due solely to hetero
geneity and the distribution of the mortality decline. 
That effect, which emerges in the period experiencing 
the mortality decline, will be termed the period distri
butional effect. It is conceptually distinct from the 
cohort compositional effect, and is caused by the 
differential impact of mortality declines on life expec
tancy for groups with different initial levels of mortality. 
Expression (27) indicates that a mortality decline con
centrated in the high-mortality subgroup will have a 
smaller impact on population longevity than a mortality 
decline that affects both subgroups equally, while a 
mortality decline in the low-mortality subgroup will 
have a greater impact than a decline that affects both 
groups equally. 

More advanced models 

The most common way of dealing with population 
heterogeneity is to identify the heterogeneous subgroups 
and deal with them separately. For example, mortality 
analyses are usually done separately for males and 
females, and many studies of mortality in the United 
States recognize two or more racial groups. 

It is also possible to approach heterogeneity using 
mathematical models, a leading example of which is the 
work of Vaupel, Manton and Stallard.19 They assume 
that frailty, a person's relative susceptibility to death, is 
fixed at birth. If frailty is assumed to be gamma 
distributed at birth, they show that frailty among the 
survivors to any age will continue to be gamma distrib
uted, though the average frailty of the survivors will 
decrease with age due to differential mortality. A key 
point that emerges from their model is that the assump
tion of homogeneity, which is customarily used, leads to 
results that overestimate the effects of mortality de
clines on future increases in longevity. That overesti
mate is because the homogeneity assumption does not 
consider that after a mortality decline the surviving 
population, at every age, will be more frail than before, 
because the lower level of mortality allowed less healthy 
individuals to survive. The greater the heterogeneity, the 
greater the overestimate. Vaupel and others calculated 
that, under 197 5 rates, longevity for Swedish females 
could vary by nearly two years, depending on the extent 
of heterogeneity. 

Although the work of Vaupel and others is an 
important contribution, it stops far short of being a 
definitive treatment of heterogeneity. In particular, their 
model is limited by the assumptions which fix frailty at 
birth and assume that frailty follows a gamma distribu-

29 

tion. While the gamma distribution has a number of 
desirable mathematical properties, there is no empirical 
evidence to suggest that it adequately describes how 
frailty varies in human populations. Moreover, it is 
known that the nature and extent of period distribu
tional effects are greatly influenced by the choice of 
distribution. 20 The assumption that frailty is fixed at 
birth is almost certainly counterfactual, or at best an 
oversimplification. 

The Vaupel and others assumptions must lead to the 
conclusion that higher mortality promotes "the survival 
of the fittest". Empirically, it is not at all clear that that 
is true. Studies which have looked at cohort mortality, 
that is, the effects of mortality experienced at younger 
ages on the mortality of the cohort later in life, have 
often found that higher early mortality is associated 
with higher-not lower-mortality at older ages.21 Thus 
high levels of early mortality may indicate conditions 
that "scar" a cohort, and leave the survivors subject to 
increased mortality throughout their lives. Incorporating 
the possibility of such effects would lead to a more 
complex model than that of Vaupel and others, which 
was itself a major advance over previous efforts. 

The work done to date leaves little doubt that 
population heterogeneity can have a significant impact 
on measures of mortality and mortality decline. None 
the less, both the direction and the magnitude of the 
resulting biases remain ambiguous, and more empirical
ly grounded research is needed before effective tools to 
deal with heterogeneity can be developed. 

D. SUMMARY AND CONCLUSION 

Mortality declines have characterized demographic 
change over the last century, and have had an enormous 
effect on all aspects of life. The present paper has 
focused on the effects of falling mortality on other 
demographic measures, and has made extensive use of 
the model populations developed by Coale and Demeny. 

From a cohort or life table perspective, actual mortal
ity declines appear to have involved roughly proportion
al falls in death rates at most ages (cf. figure 11.1). As 
longevity has increased, a larger fraction of all deaths 
have become concentrated at a few high ages, and life 
expectancies have shown smaller gains from the same 
proportional decreases in mortality. Explicit formulas 
relating changes in mortality to changes in survivorship 
and longevity are presented in equations (11) and (12). 

From a period perspective, mortality declines in stable 
populations have led to increased population growth 
and, in most cases, to a younger population. Mathemati
cal relationships between improvements in survivorship 
and changes in other demographic measures are pre
sented in equations (17) and (20) to (23), and some 
results for model populations are given in table 11.3. In 
both model and observed populations, mortality effects 
on population composition are generally small in com
parison to fertility effects. In particular, it has been 
fertility declines that have led to the increased propor
tion at the high ages in most Western populations. 

Population heterogeneity with respect to mortality 
has been a topic of increased interest, and the evidence 
suggests that it can play a significant role in determin
ing the nature anJ extent of mortality declines. Two 
different effects, the cohort compositional and the 
period distributional, were discussed, and the additional 



complications that can follow when mortality at one age 
influences mortality at later ages were noted. Much 
ambiguity remains with respect to the effects of hetero
geneity, and analysts are well advis.ed to treat distinct 
subgroups separately. 

The effects discussed here only begin to describe the 
impact that declining mortality has had on contempo
rary populations. None the less, they afford a valuable 
starting place for an appreciation of demographic 
change in general, and for gaining a better understand
ing of its larger socio-economic context. 

NOTES 

1 S. H. Preston, "Mortality trends", Annual Review of Sociology, 
1977, pp. 163-178. 

2 C. W. Jordan, Jr., Life Contingencies, 2d. ed. (Chicago, Society of 
Actuaries, 1975), pp. 12-17. 

3 Cf. N. B. Ryder, "Notes on stationary populations", Population 
Index, January 1975, pp. 3-28; and R. Schoen, "Measuring mortality 
trends and differentials", Social Biology, Sept. 1976, p. 237. 

4 E. M. Kitagawa, "Standardized comparisons in population re
search", Demography ( 1964), pp. 296-315. 

5 R. Schoen, "The geometric mean of the age-specific death rates as 
a summary index of mortality", Demography, August 1970, pp. 
317-324. 

6 A. J. Coale and P. Demeny, Regional Model Life Tables and 
Stable Populations (Princeton, New Jersey, Princeton University 
Press, 1966). · 

7 Cf. R. Schoen, "Measuring mortality trends and differentials", 
Social Biology, Sept. 1976, p. 237. 

8 L. Demetrius, "Relations between demographic parameters", 
Demography, May 1979, pp. 329-338. 

9 N. Keyfitz, Applied Mathematical Demography (New York, 
Wiley, 1977), pp. 62-68. , 

10 N. Keyfitz, "Linkages of intrinsic to age-specific rates", Journal 
of the American Statistical Association, June 1971, pp. 275-281. 

11 W. B. Arthur, "The analysis of linkages in demographic theory", 
Demography, Feb. 1984, p. 109-128. 

12 For example, see N. Keyfitz, Introduction to the Mathematics of 
Population, 2d. ed. (Addison-Wesley, 1977). 

13 G. J. Stolnitz, "Mortality declines and age distribution", Milbank 
Memorial Fund Quarterly, April 1956, pp. 178-215; A. J. Coale, 
"The effects of changes in mortality and fertility on age composition", 
Milbank Memorial Fund Quarterly, 1956, pp. 79-114; and A. J. 
Coale, "How the age distribution of a human population is deter
mined'', Cold Spring Harbor Symposia on Quantitative Biology, 1957, 
pp. 83-89. 

14 A. J. Coale, "Age composition in the absence of mortality and in 
other odd circumstances", Demography, Nov. 1973, pp. 537-542. In 
this article the author showed that in a female population where every 
woman had four daughters, less than I per cent of the population 
would be over age I 00 even if no one ever died. 

is S. H. Preston, "Effect of mortality change on stable population 
parameters", Demography, Feb. 1974, pp. 119-130. 

16 S. H. Preston, "Relations between individual life cycles and 
population characteristics", American Sociological Review, April 
1982, pp. 253-264. 

1' N. Keyfitz and G. Littman, "Mortality in a heterogeneous 
population", Population Studies, July 1979, pp. 333-342. 

18 Using the approximation in expression (27), the increase in life 
expectancy would be 

30 

(:~~~f (.0%) = 2.25. 

19 J. W. Vaupel, K. G. Manton and E. Stallard, "The impact of 
heterogeneity in individual frailty on the dynamics of mortality", 
Demography, August 1979, pp. 439-454. 

2° For example, see J. J. Heckman and B. Singer, "Population 
heterogeneity in demographic models", pp. 567-599, in K. C. Land 
and A. Rogers, eds., Multi-dimensional Mathematical Demography 
(New York, Academic Press, 1982). 

21 J. Hobcraft, J. Menken and S. Preston, "Age, period and cohort 
effects in demography: a review", Population Index, Spring 1982, pp. 
15-19. 



III. THE ROLE OF MORTALITY DECLINE IN THEORIES OF SOCIAL 
AND DEMOGRAPHIC TRANSITION 

John C. Caldwell* 

A discussion of the role attributed to mortality in 
demographi~ tr~nsition theories is . import~nt for . tw.o .. 
reasons. First, the onset of mortality decline is often 
taken to be the majQr determinant of all subsequent 
demographic change or at least the sine qua non for 
decisive or persistent change. Secondly, so much is the 
primacy of mortality decline taken for granted in a 
mortality-fertility demographic transition sequence that 
the assumptions embodied in mortality-transition theo
ry-to the extent that such theory exists at all-are 
hardly ever subject to the same kind of scrutiny as is 
frequently the lot of fertility decline assumptions. 

However, before focusing on demographic transition, 
it is necessary to dispose of the role of mortality in more 
comprehensive theories of major social change. An 
earlier examination of major theories of social change or 
"modernization" showed that most of the grand theories 
sought neither to explain demographic transition nor to 
assign demographic movements any major role in caus
ing social change.1 At the most, they accepted the 
theories put forward by demographers, in which demo
graphic change largely explained further demographic 
change, and took it for granted that the desire for a 
small family and its attainment was a necessary charac
teristic of "modern man".2 This was true in the heyday 
of development aid and the publications that paralleled 
the interest in the conditions of change for traditional 
societies, as can be seen in the writings during the early 
1960s of Lerner,3 Hagen,4 Levy,5 Rostow,6 Deutsch,7 

although Deutsch does list population growth as one of 
the seven important aspects of "social mobilization", as 
it is in the collection of essays edited by Braibanti and 
Spengler.8 Nor was the position essentially different by 
the second half of the 1960s, as is evident from the work 
of Feldman and Hurn9 or that of Bendix10 or Lewis. 11 

More surprisingly, mortality decline played no major 
part in the works of those social and economic theorists 
of the 1970s who did have strong demographic interests 
as can be discovered from the writings of Eisenstadt,12 
Crook13 or indeed the Chicago Household Economists.14 
Nevertheless, all these theorists and everyone else who 
now writes on development regard high mortality as a 
major characteristic of underdevelopment and its re
moval as a necessary and prime target in the improve
ment of the human condition. In the past this was not 
the viewpoint even of those who advocated urgent 
change, largely of course because the potential for 
mortality decline only slowly became clearer. There is 
implicit (and occasionally explicit) in their demand for 
greater social and economic egalitarianism the belief 
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that one section of society should not suffer ill health 
!Jlore .. than . any other, but there is no feeling that 
societies must necessarily be backward and miserable 
because of the existing overall mortality level. Thomas 
Paine envisaged a just and happy society in the Rights 
of Man, given that poverty, illiteracy, unemployment 
and war were eliminated, even though, at the time of its 
publication in 1791, the expectation of life at birth in 
England and France was probably under 40 years15 and 
that in the United States little above (a level no longer 
recorded for any nation and probably now past even in 
the Sahel).16 Nor did Karl Marx find high average 
mortality to be a constraining influence on the human 
race either in The Communist Manifesto11 or in Capi
ta/18 even though when they were published in 1848 and 
1867 respectively the expectation of life at birth in 
England had stagnated at around 40 years19 while 
mortality was undoubtedly higher still in Germany.20 

Among the social and economic theorists there are 
exceptions. Alfred Marshall, in the Principles of Eco
nomics, published in 1890, devoted a good deal of 
attention to mortality decline and consequent population 
increase,21 although even at that date he did not relate 
these changes to sustained fertility decline nor apparent
ly did he realize that the latter had begun. Sometimes 
the decline in mortality is seen as being the necessary 
determinant of the passing of a fatalistic acceptance of 
the dictates of nature and man, an occurrence regarded 
as necessary in producing a modern society. Inkeles 
regarded decisive social change as being partly depen
dent upon "a general abandonment of passivity and 
fatalism in the face of life's difficulties", although he 
evidently regards education as being more important 
than mortality decline. 22 

In contrast, George Foster believed not only that the 
reduction in the risk of death eroded the fatalistic 
outlook towards life but that the latter change rein
forced the mortality decline in that the population 
began to search actively for further ways of lessening 
mortality risk.23 Frank Notestein expressed the view at 
its strongest, suggesting that the mortality level deter
mined the nature of much of society: 

"When death rates are high, the individual's life is 
relatively insecure and unimportant. The individual's 
status in life tends to be that to which he was born. 
There is, therefore, rather little striving for advance
ment. Education is brief, and children begin their 
economic contributions early in life. In such societies, 
moreover, there is scant opportunity for women to 
achieve either economic support or personal prestige 
outside the roles of wife and mother, and women's 

. econ<:'mic functions are organized in ways that are 
compatible with continuous childbearing."24 



A. IMPORTANT QUESTIONS AND INFLUENTIAL 

CONCEPTS WITH REGARD TO MORTALITY TRANSITION 

There are many answers in the field of mortality 
transition, but most are provided without clearly formu
lated antecedent questions. Some basic questions are the 
following: Before the recent dramatic and conclusive 
mortality decline, was there some kind of mortality-fer
tility equilibrium? If so, what caused it and what 
determined its level? What caused the subsequent 
mortality transition? Was the mortality transition a 
necessary precursor of fertility transition and did it 
determine the fertility transition? How, and after what 
intervening period? If the mortality decline did not 
determine the fertility decline (and there are a number 
of explanations of the fertility decline which do not 
argue that once mortality transition had occurred fertili
ty transition was inevitable),25 how does one explain the 
relative closeness in time of their occurrence? 

Demographers have been deeply influenced when 
answering these questions by two concepts, that of 
Malthusian equilibrium, which owes its origin in part to 
Thomas Malthus, and that of a single demographic 
transition with mortality and fertility transitions as twin 
components with the onset of the first preceding that of 
the second, a model most clearly articulated by Note
stein. 

Malthus, in An Essay on the Principle of Popula
tion26 published in 1798, clearly presented the picture of 
population growth ultimately leading to such pressure 
on subsistence that mortality rises and population 
growth ceases, because of a rising proportion of deaths 
due to starvation or more frequently to other diseases 
proving fatal because of malnourishment. The underly
ing mechanism is the propensity of population to 
outstrip agricultural production, the former, when unre
stricted, growing according to geometric progression 
and the latter by arithmetic progression. Therefore, the 
picture is one of near-equilibrium, with population 
increase restricted to the rate of agricultural progress 
and accordingly with fertility exhibiting only that mar
gin over mortality. Malthus did not claim to be the first 
to perceive that such an equilibrium situation should 
exist. Indeed, in the Second Essay he attributes the 
question to Captain Cook on his first voyage in 1770 
when ruminating on what would now be called the 
biomass available to the population of New Holland 
(Australia): "By what means are the inhabitants of this 
country reduced to such numbers as it can subsist?"27 

The answer was an old one, probably best understood by 
the human race in palaeolithic times. In 1695 Samuel 
Dugard had written in A Discourse Concerning the 
Having Many· Children, "Where there are many chil
dren there is no likelihood that a plentifol provision can 
be made for them all . . . where there are more brought 
into a miserable world, larger food is thereby afforded 
unto Death."28 

The strong modern belief in the pre-transitional 
equilibrium is based also on the observation frequently 
made that the principle of compound interest (another 
version of geometric progression) shows that birth and 
death rates must have been extremely close to each 
other for all of human history. For instance, it matters 
hardly at all whether we estimate human numbers 
12,000 years ago immediately before the beginning of 
the neolithic revolution as I million or 40 million: with 
constant growth over those twelve millennia until the 
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beginning of the present century, the former figure 
implies a crude birth rate one point per thousand above 
the crude death rate and the latter figure, half a point. 
In either case there appears to be long-term equilibrium 
with an insignificant difference between the level of 
birth and death rates (a conclusion almost equally 
strong if we confine our attention to growth over the last 
2,000 years)-apparent evidence that recent times have 
been very typical of human history (an argument 
frequently advanced to show the need for family plan
ning programmes). 

Demographic transition theory will be examined later, 
but there is one aspect of Notestein's formulation which 
is of great importance for pre-transition demographic 
theory, and that is the emphasis given to mortality as 
the prime determinant of demographic change. As early 
as 1916, Walter Willcox had analysed European and 
American population trends and had concluded that 
mortality decline probably induced fertility decline. 29 

Notestein, while noting at various times that mortality 
and fertility were both affected by the "forces of 
inodernization",30 nevertheless described a mechanism 
which would make the fertility level dependent upon the 
mortality level and which would render it almost 
inevitable that fertility could not change decisively 
without a prior change in mortality and that mortality 
decline would be followed, perhaps with a cultural lag, 
by fertility decline. "Any society having to face the 
heavy mortality characteristic of the premodern era 
must have high fertility to survive. All such societies are 
therefore ingeniously arranged to obtain the required 
births. Their religious doctrines, moral codes, laws, 
education, community customs, marriage habits, and 
family organizations are all focused towards maintain
ing high fertility." 31 "These arrangements, which stood 
the test of experience throughout the centuries of high 
mortality, are strongly supported by popular beliefs, 
formalized in religious doctrine, and enforced by com
munity sanctions. They are deeply woven into the social 
fabric. " 32 

Malthusian equilibrium and pre-transitional 
demographic theory 

These formulations raise a series of questions. Is there 
an equilibrium situation in that pre-transitional birth 
and death rates were usually close together? Was the 
equilibrium level the same for all societies? If not, was 
the level for the vital rates determined by the fertility or 
the mortality level? Is the equilibrium level decided by 
subsistence and are population numbers usually pressing 
against this ceiling? 

Stable population theory shows that any number of 
theoretical equilibrium positions can exist. For pre-mod
ern societies these could range from crude death and 
birth rates of 50 per thousand, with an expectation of 
life at birth of 20 years and a total fertility rate of 6.6, 
to vital rates of 30 per thousand, with an expectation of 
life at birth of 35 years and a total fertility rate of 
around 4.0.33 Indeed the range can be extended further 
in either direction but only by postulating mortality or 
fertility levels that appear to be implausible. However, 
the two extremes of the range cited above probably have 
characterized historic societies: the first, West Africa 
before the beginning of the present century34 (and 
perhaps much of the rest of Africa) and the second, 
England in the second half of the seventeenth century. 35 



It may well be that the English equilibrium was far less 
stable than the African one. 

What determined the equilibrium level? Malthus had 
little doubt that it was fertility behaviour, and indeed 
his Essay is largely a homily on the fearful conse
quences of not observing a proper restraint on marriage 
(although he recognized that there were other "preyen
tive checks"). He recognized clearly that there were 
different levels of demographic balance that were conso
nant with keeping the population down to the numbers 
which could subsist but which allowed different lengths 
of life (and implied a better diet and general standard of 
living when longevity was greater): 

"In a review of the checks to population in the 
different states of modern Europe, it appears that the 
positive checks to population have prevailed less, and 
the preventive checks more,, than in ancient times, and 
in the more uncultivated parts of the world."36 

That Malthusian view is probably emerging again. 
There is a growing recognition that the insistence in 
much of tropical Africa on polygyny and widow remar
riage compared with much lower levels of encourage
ment for either in India arises from the nature of society 
and social goals37 and probably allowed the latter to 
have birth and death rates around five points lower than 
the former at the beginning of the present century.38 As 
examples of rapid fertility decline in the third world 
become more common, less emphasis is placed on 
complex social structures enforcing high fertility and 
needing substantial periods for dismantling, and more 
attention is given to the probability that large families 
were not economically disadvantageous before fertility 
transition and that persistent high fertility following 
mortality decline is a sign not of the time taken to 
remove the cultural props to high fertility but of the 
continuing economic value of a large family.39 One 
cannot attribute no role to either fertility or mortality, 
at least in the extreme situations. Total fertility rates do 
not climb above 7 when that can be achieved only by 
methods traditional societies regard as socially and 
physically dangerous and counter-productive in terms of 
the number of surviving children,40 and hence it is 
fertility behaviour that sets the upper limit of the 
equilibrium range. In contrast, health conditions deter
mine the lower level, for, in a pre-modern society where 
many diseases were epidemic and incurable, a reduction 
of fertility below some minimum level (perhaps the total 
fertility rate of 4 found in England in the seventeenth 
century, although this would vary according to the 
disease level and other factors such as culturally pre
scribed hygiene practices) would probably find mortali
ty still falling but not sufficiently to reach the low level 
attained by fertility. 

It might be emphasized that Malthus was not neces
sarily referring to a zero population growth situation but 
only to one where the margin between birth and death 
rates was small enough to allow population to grow no 
faster than the increase in agricultural production or, 
better still, so small as to reduce the pressure on 
subsistence. 

The evidence is that, in general, birth and death rates 
do move together and this does suggest some kind of 
ceiling or constraint imposed by mortality. Between 
1550 and 1750 the series compiled by Wrigley and 
Schofield for England were roughly parallel with the 
rates of natural increase exceeding two thirds of l per 
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cent for only 3 of the 28 quinquennia between 1611 and 
1751.41 It has become conventional wisdom among 
demographers to argue that fertility is much less 
variable than mortality and that the level of the latter is 
usually much lower than the former, with its average 
being raised by periodic great crises.42 The Wrigley
Schofield series provide only limited support for the 
thesis: certainly the annual fluctuations in the death rate 
were greater than those in the birth rate-perhaps 
double the amplitude-but the death rate exceeded the 
birth rate by any substantial margin only about half a 
dozen times between 1550 and 1750 (and never thereaf
ter).43 

Several qualifications should be made. Malthus was 
clearly aware of fertility differentials by social class and 
knew that, although the rich consumed a disproportion
ate share of subsistence, the limiting pressure exerted 
upon the population was experienced in the form of 
higher mortality rates only by the poor.44 He took the 
differential mortality rate to be proof that subsistence 
pressure was being exerted with mortal effect, but drew 
the lesson, not that food should be shared more equally, 
but that the poor could escape their plight only by 
following the better off and limiting their fertility 
through postponed marriage. Malthus also realized that 
the size of the subsistence population depended upon its 
foodstuffs and that greater numbers could be supported 
on a predominantly grain diet than if meat were an 
important constituent.45 

The greatest doubts have centred on the nature of the 
Malthusian ceiling to population growth. Malthus be
lieved that the connection with limiting food supplies 
was usually visible only if a whole series of other 
mechanisms failed to keep mortality sufficiently high: 

"The positive checks to population include all the 
causes, which tend in any way prematurely to shorten 
the duration of human life, such as unwholesome 
occupations; severe labour and exposure to the sea
sons; bad and insufficient food and clothing arising 
from poverty; bad nursing of children; excesses of all 
kinds; great towns and manufactories; the whole train 
of common diseases and epidemics; wars; infanticide; 
plague, and famine. "46 

Yet, many of these other causes merely do the work 
which famine would otherwise have to accomplish, for 
he then argues that "these checks . . . form the 
immediate causes which keep the population on a level 
with the means of subsistence".47 

Clifford Geertz concluded from his work in Java that 
the equilibrium population itself can reduce the carrying 
capacity of land under a swidden (shifting cultivation) 
regime but not under paddy rice cultivation. Referring 
to the latter, he wrote: 

" . . . the sociologically most critical feature of 
wet-rice agriculture [is] its marked tendency (and 
ability) to respond to a rising population through 
intensification; that is, through absorbing increased 
numbers of cultivators on a unit of cultivated land 

"48 

"Because even the most intense population pressure 
does not lead to a breakdown of the system on the 
physical side (though it may lead to extreme impover
ishment on the human side), such pressure can reach 
a height limited only by the capacity of those who 
exploit it to subsist on steadily diminishing per capita 
returns for their labour. Where swidden 'overpopula-



tion' results in a deterioration of the habitat, in a 
wet-rice regime it results in the support of an ever 
increasing number of people within an undamaged 
habitat. "49 

If Geertz is arguing the ultimate existence of a Malthu
sian ceiling (and the tenor of much of his discussion 
suggests this), then the reduced subsistence must mean 
that rice cultivators had previously either experienced a 
period of rapid increase in food production, possibly 
because of the conversion of more sparsely settled land 
to rice terraces as irrigation was extended, or that the 
other positive checks, violence and excesses of all kinds 
as well as disease, especially among infants and small 
children, had for long allowed the living to feed 
relatively well. Perhaps in much of South-East Asia the 
agricultural revolution of the nineteenth and twentieth 
centuries as the forests were cleared had meant that the 
Malthusian ceiling had been banished for generations. 

These kinds of considerations have been employed to 
attack the whole concept of a subsistence ceiling. 
Marston Bates believed that most people in most 
societies in history appeared to be sufficiently nourished 
to make it hardly credible that their numbers were 
limited primarily either by starvation or by malnourish
ment sufficiently great to lead to a significant rise in 
disease. 50 That would be the view of nearly all foreigners 
visiting West Africa from the end of the fifteenth 
century onward. They repeatedly reported that the 
Africans looked well fed and that there was plenty of 
unused land available for cultivation. Bates was scepti
cal of a subsistence ceiling not only for human beings 
but also for wild animals: 

"I see few signs of organisms living to this possible 
limit-some other kind of 'limiting factor' seems to 
come in long before depletion of the food supply starts 
to operate."51 

"It seems to me that food supply is the direct 
limiting factor on population only in rare and catas
trophic situations-and that these catastrophic situa
tions, when we examine them, turn out with surpris
ing frequency to involve some direct or indirect form 
of human activity. "52 

Bates suggested that the explanation lay, at least in 
palaeolithic times, in the operation of territoriality, but, 
within each territory, apart from citing some population 
limitation through infanticide, he sought an explanation 
in the limits imposed by the food supply. 

The potentially most damaging attack on the Malthu
sian ceiling, although not fully developed because "our 
inquiry is concerned with the effects of population 
changes on agriculture and not with the causes of these 
population changes", has been made by Ester Boserup.53 
She argued that, when population densities threaten a 
critical diminution of the food supply, the response is to 
break the subsistence barrier by altering the mode of 
agriculture-actually the method and intensity of cul
tivation-thus allowing not an incremental advance in 
agricultural production by arithmetic progression but a 
quantum leap. The new techniques have usually been 
long known but have been little used because the 
increase in productivity per unit of land means an 
increase in the labour needed to produce a unit of food 
(and hence a drop in the individual's real living standard 
because of the necessity of working longer hours). She 
concluded that "the low rates of population growth 
found (until recently) in pre-industrial communities 
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cannot be explained as the result of insufficient food 
supplies due to overpopulation, and we must leave more 
room for other factors in the explanation of demograph
ic trends ... medical, biological, political etc."54 

Boserup's case can be attacked. Mass innovation is 
difficult, for all kinds of social reasons, even when an 
invention or a new technique is known, although per
haps not widely, in a society. Critical population densi
ties might result in an epidemic or a disastrous period of 
warfare on countless occasions before the historical 
circumstances were exactly right for the innovation to 
be employed in such a way that its use would become 
self-sustaining. Even unused land in Africa has been 
explained in terms of the vast reserves of temporarily 
fallow land needed in poor lateritic soils to maintain a 
system of shifting cultivation without declining produc
tivity. 55 There is evidence from the West African 
savannah that this thesis might also be suspect, in that 
rural densities around some towns can continue to rise 
steeply,56 although this phenomenon apparently depends 
on a symbiotic relationship between town and country, 
where agriculture uses the manure and refuse of the 
town and may prove possible only as the economic 
functions of urban populations develop. 

Nevertheless, if one abandons the concept of a 
subsistence ceiling, one must still seek some explanation 
for the long-term very low growth rate of the human 
race. The only possible contender seems to be the 
density of population. It can be shown that epidemic 
~isease is more likely to break out and to spread rapidly 
m denser populations, and indeed that there are critical 
minimum densities below which many infections disap
pear.57 We have increasingly abandoned the idea that, 
given a low expectation of life in ancient Rome, 
longevity in the earlier period must have been lower 
stil1;58 the mortality levels of contemporary isolated 
hunters and gatherers appear to be only moderate and it 
appears likely that the neolithic revolution and the later 
growth of the first cities in turn raised population 
densities, the level of infectious diseases and the conse
quent death rate.59 

~e will probably move towards a mortality theory 
which retains the Malthusian subsistence ceiling, at 
least for the poorer part of the population, but recog
nizes that it has been approached in most societies only 
rarely and then during subsistence rather than popula
tion crises. During the greater part of the time the 
positive checks limiting growth have been disease, 
violence and some degree of deliberate population 
control, and most people have not been gaunt with 
near-starvation. Violence has certainly been a factor and 
most societies have long held that the sign of a good 
ruler whose laws were obeyed was that population 
numbers grew. In recent times we have become aware 
that population numbers can be raised if food is brought 
from elsewhere during the great subsistence crises and if 
individuals are prevented by modern medicine from 
dying when afflicted even by diseases which struck more 
easily because of a degree of malnourishment. Sauvy 
has argued that a downward change in the level of 
subsistence could reduce population growth not only by 
raising mortality but also by lowering fertility.60 We 
have evidence now that both factors operate at least 
briefly during intense famines. 61 

Malthusian theory lies at the core of much of modern 
economic-demographic theory. Harvey Leibenstein ar
gued: 



"On the whole, mortality rates seem to depend on 
the 'standard of life', that is, on the level of consump
tion. Hence, it is quite reasonable to posit that 
mortality rates are a monotonically decreasing func
tion .of per capita income, given the state of p,qblic 
health measures in existence. "62 

"Rapid mortality declines must mean a rapid 
expansion of the population and an equal, or almost 
equal, expansion in aggregate output in order to feed 
and otherwise maintain the expanding population. 
That is, even if declines in mortality precede develop
ment, some economic expansion in the aggregate 
sense must occur if these lower mortality rates are to 
be maintained. "63 

, Richard· Nelson, when analysing the low-level equilibri- · 
um trap, wrote: 

• "In areas with low per capita incotnes short-run 
changes in the rate of population growth are caused 
by changes in the death rate, and changes in the 
death rate are caused by changes in the level of per 
capita income. Yet once per capita income reaches a 
le,vel well above subsistence requirements, further 
increases in per capita income have a negligible effect 
on t'1e death rate."64 . 

It is assumed, of course, that income can be employed to 
purchase food and other subsistence necessities. · 

McKeown, writing from a medical viewpoint, strongly 
supported this stance: 
· . · "When · death rates are high, as in developing 

countries today and in all countries in the recent past, 
mortality is due to a high incidence of infectious 
diseases. The level of infection is determined mainly 
by the standard of living, and even modest improve
ments are reflected rapidly in a lower death rate."65 

When this widely agreed upon relationship was tested 
for England by Wrigley and Schofield,66 they discovered 
no relationship between the movement of real wages and 
the mortality level. However, there was a close relation
ship between the movement of wages and that of 
marriage and a slightly delayed response from fertility. 
Thus population did rise with income, and the positive 
check apparently did not come into operation because 
the preventive check was operating massively in English 
society-and not merely among the upper classes-at 
least as early as the mid-sixteenth century. 

8. THE CAUSES OF MORTALITY DECLINE 

Within modern times the high level mortality-fertility 
equilibrium has disappeared, first with the onset of 
persistent mortality decline in the West. The long 
Swedish series of vital statistics appears to show that the 
decline in that country began around 1750.67 The same 
is also true in the longer series compiled by Wrigley and 
Schofield for England,68 but the latter shows tha,t the 
century from 1650 to 1750 exhibited particularly high 
mortality. Indeed their series indicates that the low 
mortality of the beginning of the fourth quarter of the 
sixteenth century was not equalled again until around 
1850, and that the unique modern mortality transition 
was not clearly established as more than a periodic 
swing until after that date. 

Marshall, writing in 1890, attributed mortality de
cline to "the growth of temperance, of medical know
J~dge, of .sanitation and of general cleanliness".~9 Tbe 
debate has raged around the balance of these elements 

ever since, though social scientists, in contrast to social 
historians, have forgotten the emergence from the era in 
England, especially in the towns of the eighteenth! 
century, of gin drinking.70 

The role of medical science has been given even less 
emphasis, being relegated by Samuel Preston and 
Etienne van de Walle to the period after the introduc-... 
tion of diphtheria immunization in the 1890s71 and by , · 
McKeown to the years after 1938 when sulphonamides· 
became available.72 The role of science in general, if not1 
medical science, may be more complex than this. Bellah,' ;:: 
emphasizing the rise of the Protestant outlook in the 
sixteenth and seventeenth centuries, wrote of "an entire-t 
ly new conception of the relation of science and society 

.. which made the.conquest of nature a central social goal 
and the building of a new civilization a scientific 
endeavour."73 Colin Clark claimed that "the significant 
decline in mortality ... clearly began about 1759 [and] 
was due to medical improvements, due to better knowl-
edge and application of medical science . . . . Attempts, 
by some historians to show that it was the industrializa-
tion of England (and other countries) which came first 
. . . have been unsuccessful and have been aban
doned. "74 The emphasis in recent decades has in fw;t;, 
been on sustained economic growth over several centu-~ ' 
ries, growth that gave birth to the industrial revolutionf 
and which, like that revolution, owed much to the new: 
sciences. Yet the growth of a scientific outlook certain}y1 

affected society and individual behaviour. It probably1
, 

contributed as much as did fashion and fastidiousness to 
the movement toward personal and social cleanliness 
from the late eighteenth century, which David Razze! 
regards as being a much underestimated aspect of the 
early mortality decline.75 That movement may well have. 
been part of a larger transition to regarding a wide 
range of behaviour affecting health as being an element 
in man's control of nature. In contemporary rural India 
attitudes to sickness are in the process of being trans-. 
ferred from the religious and mystical realm to the 
secular one, with a considerable impact on health;76 a 
similar process has been described as beginning in. 
England as early as the sixteenth century.77 The decline. 
in infant and child mortality with the education ofl,,.: 
mothers described by John Caldwell and by Preston, 7~ 
and almost certainly a decline later in life in mortalitY1 
in keeping with an individual's own education, i51"::' 
explained partly by the transmission of secular anclj .· 
scientific attitudes. ' · 

Warren Thompson wrote in 1953 that "the grea~•·•· 
decline in the death rate that has taken place during thet", 
last two centuries in the West is due, basically, to tlte.·t:" 
improvement. in production and economic ?onditions{~· 
This economic development made better samtary prac.f '''.' 
tices possible and provided the means for research in; ".~ ., 
medicine and for the establishment of good medical ' , · 
education .... The importance of the improvement of 
sanitation in cities can scarcely be overestimated."7~ 
McKeown dated the impact of sanitation improvement~ 
only to the second half of the nineteenth century,8~' 
agreeing in effect with Winslow that the "Great Sani-' 
tary Awakening" began with the publication of Edwin 
Chadwick's Enquiry into the Sanitary Conditions of the 
Labouring Population of Great Britain in 1842 and thtj 
consequent passage of the Public Health Jtct of 1848.8 ~. 
For the earlier period he adopted a strict Malthusia~li,:' ,· 

.. ~xplanatiqn th.at the ?~ath rate fell mainly because ~fa ~''t ... 
improvement m nutnt10n due to greater food supphe~,8 
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much originating from overseas. Preston and van de 
Walle have tested these hypotheses for the nineteenth 
century in three French urban areas.83 They concluded 
that sanitation, especially purified water, was more 
important than nutritional improvement even in the first 
half of the nineteenth century, and explained their 
different finding from that of McKeown in that they 
had "not chosen to date hygienic improvements from 
the passage of hygienic laws but rather from the 
implementation of public works, which often antedated 
legal changes'',84 noting that McKeown, Brown and 
Record had cited 1884 as the critical date for hygienic 
improvements because of the passage of a major sani
tary act in that year.85 The demonstration by Wrigley 
and Schofield that there was little correlation in En
gland from 17 51 to 18 71 between the movement of 
either real wages or the price of consumables and 
mortality trends offers support both to Razze! arid to 
Preston and van de Walle. Caldwell, employing findings 
from African and Indian studies, has also argued that 
McKeown placed too much emphasis on the maldis
tribution of food between social classes and too little (or 
rather none at all) on maldistribution by age and sex 
within the family. 86 

Most transition theorists are less interested in West
ern mortality trends during the twentieth than during 
the nineteenth century. The reason is that by 1900 it 
was clear that an unprecedented and irreversible mortal
ity decline had occurred: the expectation of life at birth 
had reached 50 years in Sweden, Australia and New 
Zealand and was close to that in the Netherlands, 
England and France. Nevertheless, the major part of the 
mortality transition still lay ahead: England, after 150 
years of decline, had recorded an increase of life 
expectation at birth little more than half of the gain yet 
to be achieved in the first eight decades of the twentieth 
century. Preston has addressed the nature of the West
ern as well as third world mortality transition during the 
present century. 87 He concluded that the Malthusian 
subsistence ceiling on mortality gains had retreated in a 
most remarkable way: 

"Factors exogenous to a country's current level of 
income probably account for 75-90 per cent of the 
growth in life expectancy for the world as a whole 
between the 1930s and the 1960s. Income growth per 
se accounts for only 10-25 per cent."88 

He identified the exogenous factors as being mainly 
medical technology.89 As a result of the development of 
the technology the richest countries could secure a 
national expectation of life at birth around 74 years by 
the 1960s, more than five years above the level even the 
greatest wealth could achieve in the 1930s. Indeed by 
1963 increases in per capita income above $US 800 
-and some countries had achieved over twice that 
level-secured no further advantages in reducing mor
tality. 90 

During the 1930s and 1940s it became clear that 
mortality was falling faster in a range of colonies than 
had been the case in the colonial powers themselves 
when they had achieved the same initial mortality 
level;91 Egypt, India, Java and the Philippines were 
frequently cited. By the 1950s it could be observed that 
almost the whole developing world was involved in this 
change.92 To explain the situation, before the Second 
World War, stress was placed upon colonial law and 
order, the carrying out of sanitation projects, and the 
implementation of action for alleviating famine. By the 
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1950s medical technology was much more emphasized. 
George Stolnitz wrote: 

"Quantitative application of the concepts of demo
graphic transitions, if made by analogy to Western 
experience, is apt to be futile or misleading as a guide 
to the mortality prospects confronting the under
developed world today."93 

"The primary role of international rather than 
national health agencies, the use of antibiotics, the 
development of cheap yet effective methods for com
bating malaria-each of these is very nearly a 
mid-century innovation."94 

Davis drew upon this new information to attack the 
Malthusian constraints, arguing that Malthus had 
overestimated the significance of subsistence and had 
underestimated the separate impact of disease.95 He 
pointed out that E. F. Penrose had employed interwar 
data twenty years earlier to make this case.96 Thirteen 

. years later, Davis and Eduardo Arriaga employed Latin 
American mortality data to conclude: 

" ... in recent decades public health measures 
have exercised a strong influence on death rates, 
independently of economic development. In the most 
advanced countries the improvement in mortality has 
always depended mainly on economic development, 
because it is this development that supports public 
health itself. This is why the rate of improvement in 
those countries has been gradual and amazingly 
constant throughout their modern history. In the 
current underdeveloped countries, on the other hand, 
the rate of gain in mortality during recent decades 
has been notably accelerated by the importation of 
public health techniques, personnel and funds from 
the industrialized countries, regardless of local eco
nomic development or non-development."97 

Ansley Coale and Edgar Hoover wrote in 1958 that 
"substantial economic improvement may be a sufficient 
condition for a decline in mortality, but it is not today a 
necessary condition".98 I. Orubuloye and Caldwell 
showed that there were very marked differences in the 
mortality level in rural Nigeria according to whether 
there was access or not to modern medical facilities.99 

The argument was essentially one of a global society 
in which technology, especially that with the emotive 
connotations associated with saving lives, flowed easily. 
Inevitably a theoretical counter-attack followed and this 
too was supported by new data. This reaction took two 
forms: first, a claim that the Malthusian restraint, as 
measured by income, had been underestimated; and 
secondly, the proposition that the element of social 
change had been largely ignored both in recent change 
and in the first mortality transition. As early as 1962 it 
was pointed out in the United Nations Population 
Bulletin that "where important gains have been made in 
the levels of income and education, these also have 
contributed to the success of efforts to cut down the 
death rates"_ 100 

In 1968 Jacques Vallin argued, from a comparative 
analysis of third world mortality data, that there was 
still a close relation between average per ca:pita income 
and the mortality level and that medical technology 
alone was likely to encounter a ceiling, perhaps around 
60 years, beyond which the expectation of life at birth 
could not be pushed without major breakthroughs in 
economic development. 101 Preston noted that national 
data might obscure the nature of mortality determinants 



/'. 

for "studies of mortality differentials among individuals 
by social or economic class in countries as disparate as 
India and the United States consistently reveal lower 
mortality rates among the upper classes". 102 In 1975 
Preston had shown a close relationship between expecta
tion of life at birth and national per capita income for 
countries with national incomes per head below $US5.00 
(constant 1963 dollars)-that is, the great majority of 
developing countries-and a very sensitive association 
among the poorest countries. 103 Indeed, the Malthusian 

·effect among the poorest countries appeared to have 
intensified over the previous 30 years. "Far from 
becoming dissociated from income, mortality may have 

'become more responsive to it in low-income coun
tries."104 He thought it possible that either the new 
health measures were exploitable only by countries 
which had reached a certain level of economic develop
ment or that international technical aid had deliberately 
concentrated on populations likely to respond most 
rapidly to their assistance. Recently it has been argued 
by Davidson Gwatkin and by Lado Ruzicka and Harold 
Hansluwka that a marked deceleration has occurred in 

mortality decline in many countries of the third world 
~nd that the underlying dependence of health upon 
economic development has been reasserting itself. 105 
Henry Mosley believes that the role of social and 
economic change in the post-war mortality decline in 
developing countries was underestimated and that of 
medical technology overestimated. 106 

At the same time evidence has accumulated that 
· economic development may have a different mortality 

impact according to the type of social change chosen to 
JO with it, and indeed that development may well be an 
intricate interrelation between technological and social 
change with further advances in each being dependent 
to a considerable extent on movements in the other. The 
clearest demonstration of the significance of the social 
element in mortality decline has probably been the 
strong inverse relation shown between the level of 
parental education, especially that of the mother, and 
infant and child mortality .107 Nevertheless, broader 
social change is almost certainly involved. Alan Hill, 
Sara Randall and Oriel Sullivan explained the striking 
mortality difference between two Sahelian communities 
in terms of their differential access to the outside world 

. \. and hence to imported behavioural patterns.108 John 
Caldwell, P. H. Reddy and Pat Caldwell showed that 
the limited impact of modern medicine in a rural area of 
India was explained by a deficient demand for its 
services because of alternative traditional explanations 
<>f sickness and its cure, and that greater demand 
depended upon externally imported social change lead
ing to concepts of health and cure being progressively 
transferred from the religious to the secular domain.109 

Furthermore, the reduction of infant and child mortality 
. was to a considerable extent dependent upon changes in 

.internal family relationships and emotional and material 
priorities which were the very essence of social change 
and were only partly determined by economic develop-
ments. 

Recent research on third world mortality trends has 
. thrown new light on the Malthusian equilibrium. Pres

ton's analysis of the great length of time which is likely 
to elapse before an increase in income is totally erased 
by the larger population resulting from the induced 

.. decline in mortality-usually a matter of centuries
. suggests that, although the low-level equilibrium trap 
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postulated by Leibenstein and Nelson110 may once have 
been a cause of economic-demographic equilibrium, it 
has no relevance to the contemporary world. 111 Hill, 
Randall and van den Eerenbeemt, in a study of different 
communities in rural Mali, have shown the highest 
mortality-and presumably once the highest mortality
fertility equilibrium level-in a comparatively well fed 
community (where half the births resulted in deaths by 
five years of age although "almost none [of the chil
dren] was below standard when assessed in terms of 
weight for age or weight for height"). 112 Their explana
tion was a deficiency in specific foods, particularly milk, 
and (more convincingly) relatively high levels of infec
tious disease arising from more crowded residential 
arrangements and from the greater densities of perma
nently settled deltaic riverine agricultural populations, 
in close contact with each other and presumably with 
high levels of pollution of drinking water. The question 
of a demographic equilibrium resulting from settlement 
density and infectious disease rather than from subsis
tence constraints may remain open. 

C. THE IMPACT OF MORTALITY DECLINE ON 

OTHER DEMOGRAPHIC BEHAVIOUR 

Two major questions remain. Does mortality change 
lead to other demographic change and is mortality 
transition the nece!'sary and inevitable precursor of 
fertility transition? 

Demographic transition diagrams in their symmetry, 
often looking like parallelograms, give an appearance of 
mathematical certainty. Real diagrams usually look 
very different from each other. When data are first 
available, births and deaths are never equal, for the 
transition gap has already opened (at the start of the 
Wrigley and Schofield series for England, the gap 
between the birth and death rates for the 40 years from 
1541 averages not much less than 10 points per 
thousand, while over 200 years later the rate for the last 
half of the eighteenth century is very similar). 113 In few 
countries has the gap closed again, although the indus
trialized world shows signs that this may be happening, 
as it did once before in the 1930s and as it did in France 
before the First World War. Our belief in a transition 
fr<?m a near stationary state to that condition once again 
arises mostly from mathematics and the finiteness of 
resources. It is sobering to reflect on what estimate 
might have been made in 1541 (when the population of 
England was 2.8 million) of the country's ultimate 
carrying capacity without endangering the achieved 
standard of living. 

Why should fertility fall once sustained mortality 
transition has been under way for some time? Willcox 
gave one answer in 1916: "It is the decline in the birth 
rate, and only that, which has enabled mankind to grip 
and hold fast the advantages promised by the decline in 
the death rate." These advantages were a reduced 
pressure on wealth and food supply and hence a larger 
share for all. 114 Davis also presented a variant of this 
theme (although his argument owed much to Arsene 
Dumont and his social capillarity theory, which ex
plained why he who was least encumbered by depend
ants could gain promotion faster in middle class employ
ment in nineteenth century France):115 

"Under a prolonged drop in mortality with indus
trialization, people in north-west Europe and Japan 
found their accustomed demographic behaviour was 



handicapping them in their effort to take advantage 
of the opportunities being provided by the emerging 
economy. They accordingly began changing their 
behaviour. Thus it was in a sense the rising prosperity 
itself, viewed from the standpoint of the individual's 
desire to get ahead and appear respectable, that 
forced a modification of his reproductive behavi
our."116 

In fact, in his presentation, which he also described as 
the theory of multiphasic response, Davis did not argue 
that the response to mortality decline was necessarily 
fertility decline: 

"The process of demographic change and response 
is not only continuous but also reflexive and behav
ioural-reflexive in the sense that a change in one 
component is eventually altered by the change it has 
induced in other components; behavioural in the sense 
that the process involves human decisions in the 
pursuit of goals with varying means and condi
tions. "117 

Six years later, employing a multiphasic approach, Dov 
Friedlander published an analysis of the reaction to 
mortality decline in nineteenth century rural England 
and Sweden, finding support for the hypothesis that 
fertility decline had been delayed because of the possi
bility of migration to urban centres and other industrial
izing areas. 118 This was the first response to mortality 
decline, and there was a clear implication that fertility 
decline in Britain as a whole may have been postponed 
by the possibility of migrating to the United States or to 
British colonies around the world. Later, William Mosh
er re-examined the case of rural Sweden and concluded 
that the description of the demographic sequence for 
that population was wrong. 119 The primary response in 
north-western Europe until the late nineteenth century 
to declining mortality and resulting increased population 
pressures and declining real wages has been identified as 
postponed marriage. 120 Such postponement modified an 
already low fertility level in England (with the average 
age of female marriage over 26 years in the mid-six
teenth century) 121 and produced only limited movements 
in the gross reproduction rate: 2.3 in the latter part of 
the fifteenth century, down to 2.0 in the mid-nineteenth 
century, aveJ'.aging as low as 1.9 for only three succes
sive quinquennia around the 1670s: finally rising persis
tently above 2.5 from 1771.122 

All these theories assume that, beyond a certain point, 
a larger family of surviving children threatens living 
standards. The problem is that they all deal with 
north-western Europe, where there is evidence that the 
proposition may have held good for centuries, but 
possibly in conditions of land tenure, inheritance and 
family structure which were specific to that society. 
Most were also based on an analysis of movements once 
Europe had been transformed by commercial and agri
cultural change and even when industrialization was 
occurring. In these circumstances there may well have 
been new direct pressures on fertility arising from the 
kind of new social structure described by Dumont and 
implied by Davis. Notestein's formulation (described 
above) was universal and implied that the "arrange
ments" (Notestein's word-"props"-has been used by 
some of his followers) to keep fertility as high as 
mortality were necessary because most families would 
otherwise have had fewer children, presumably because 
it would have been to their economic advantage to do so. 
An analysis of Notestein's theory is rendered more 
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complex by the fact that he also wrote of the direct 
impact of modernization on fertility, possibly to explain 
why the gap between mortality and fertility decline was 
not longer in time. He wrote of the "urban and 
industrial society" as being a major factor in fertility 
decline, and also specified the development of technolo
gy, the erosion of the traditional family and the growth 
of individualism, concluding: 

"The more rapid response of mortality than of 
fertility to the forces of modernization is probably 
inevitable; the reduction of mortality is a universally 
accepted goal and faces no substantial social obsta
cles. "123 
A considerable literature has now come into existence 

attesting to the lack of economic disadvantage, and 
usually the positive advantages, of the large family in 
most pre-transitional societies. Caldwell reported from a 
1963 survey in Ghana that the old tended to report net 
lifetime gains from high fertility, 124 and later that the 
Yoruba of Nigeria equated high fertility with prosperi
ty .125 Mead Cain showed how Bangladesh families 
secured net positive returns over time from their chil
dren, 126 while the Chicago New Household Economists 
argued why this would be so. 127 Crimmins, Easterlin, 
Jejeebhoy and Srinivasan argued that most pre-transi
tional families were unable to achieve numbers as large 
as they desired and would find economically benefi
cial, 128 although, on the first point, others would argue 
that high-fertility societies with largely uncontrolled 
fertility do not consciously formulate fertility targets. 
There is probably a movement towards a theoretical 
consensus that major social and economic change pro
duced both the mortality and fertility declines with the 
fact of the mortality decline perhaps bringing the onset 
of the fertility decline forward in time and certainly 
steepening it. Caldwell, Reddy and Caldwell, in rural 
India, have identified a range of demographic and 
family changes as having common origins rather than as 
being multiphasic response. 129 

Family size in these discussions is usually that of 
surviving children. There has been considerable debate, 
much of it of marginal importance to the theory of 
demographic transition, about the extent parents replace 
children who have died. 130 In societies where no fertility 
control is practised, the main mechanism would seem to 
be the biological one whereby an infant death leads to 
the mother ceasing to lactate and ovulating again earlier 
than would otherwise have been the case. It is also 
possible that some women wean children earlier than 
most, thus on average fitting more births into the 
reproductive span with higher infant mortality levels 
and so serving a spurious replacement effect. The 
danger of drawing misleading conclusions from such 
analyses has long been stressed. 131 John Knodel reported 
from a study of nineteenth century German village 
populations that prior to the practice of a significant 
level of fertility control no decisive answer could be 
given as to whether there was any replacement behavi
our. However, once fertility transition began, efforts to 
replace children who had died became clearly evident 
and "couples with the most favourable child mortality 
experiences were most likely to adopt family limitation 
and to reduce their fertility." 132 This last finding pro
vides a clear link between mortality and fertility decline, 
once both transitions are clearly under way, although it 
might be noted that Balakrishnan, employing macro 
data, could not establish such a relation in Latin 



America. 133 Rutstein's analysis of Taiwan data also fails 
to demonstrate any strong relation. 134 

D. A FINAL NOTE 

There is substantial agreement that economic mod
ernization in the West, with its antecedent and succeed
ing scientific revolutions, produced the onset first of 
mortality and then of fertility transitions. In the present 
century, poorer parts of the world have not been forced 
to follow the same sequence and hence, as the world has 
become one, have been able to experience relatively fast 
mortality decline, at least partly because of the export 
from industrialized countries of modern medical tech
nology. Yet there is growing evidence that subsistence 
and other material circumstances may be already plac
ing Malthusian constraints upon continued mortality 
declines in much of the third world so that the abolition 
of large national mortality differentials may await 
global industrialization in the generations or centuries to 
come. However, much remains to be done before 
mortality transition theory can be comprehensive. The 
following are some of the lacunae. 

Social change probably played a major role in mortal
ity decline. The work on the effect of parental education 
suggests as much (little work has yet been undertaken 
on the impact of the children's education on their own 
mortality). Consumer demand for modern health ser
vices, parental care, the care of individuals for them
selves are vast areas for research and theory. There was 
probably a complex interrelation between technical 
change, the rise of education and its changing content, 
and health behaviour. Much remains to be explained. 

The onset of mortality decline occurred before the 
onset of fertility decline but was almost certainly not the 
major determinant of the latter. What is less frequently 
noted is that most of the mortality decline occurred 
after the onset of the fertility decline: four fifths in 
England, for instance, even though the mortality transi
tion has so far occupied three centuries in contrast to 
one century for the fertility transition. Almost certainly 
interactions took place. Davis implies as much in his 
theory of multiphasic response, 135 although he does not 
subs~quently consider the possibility that fertility de
cline accelerated mortality decline because of the obli
gations felt to care more for the smaller family and 
indeed the desire to do so, or because lower fertility 
reduced maternal mortality and the incidence of child 
mortality characterized by high birth orders. Yet evi
dence of relatively very low levels of infant and child 
mortality among the deliberately achieved small fami
lies in Ibadan City, Nigeria,136 and apparently of very 
low mortality amongst the children of those who have 
signed the one-child certificate in China137 suggests that 
this aspect of transition theory needs more attention. 
Even here, the interaction may not be simple: work in 
India suggests that the lower mortality among children, 
the greater care and the relatively lighter work loads 
assigned to them may all be part of a reversing of 
emotional and economic priorities in the family, 138 a 
reversing of wealth flows, 139 although interactions un
doubtedly also exist. 

Finally, far too little has been done to incorporate into 
both mortality and demographic transition theory the 
intervention of national governments and international 
agencies and the accompanying sentiments and ideolo
gies that have made such action possible. They tend to 

39 

be treated as exogenous, as something artificial and 
determined in contrast to the more natural transitions of 
the West. Nevertheless, comprehensive theory should 
aim at embracing the whole picture. 
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IV. SOCIO-ECONOMIC CONSEQUENCES OF MORTALITY CHANGE 
IN PEASANT SOCIETIES 

Mario Bron/man,* Susana Lerner* and Rodolfo Tuiran* 

This chapter explores the relations between demo
graphic changes-particularly the decline in mortality 
-and changes in agrarian structure. It describes the 
main transformations in the agrarian sector in Latin 
America in the past 100 years, with emphasis on the 
transformation from a non-capitalist economy with a 
relative lack of labour force into one in which capitalist 
relations prevail and give way to processes that generate 
a surplus labour force. It points out the role played by 
population growth in this transformation, and particu
larly the effects of the decline in mortality. 

It seeks to support, through the scarce empirical 
evidence available, the hypothesis that in spatial and 
temporal situations, demographic changes and condi
tions can impose ·new arrangements in practices and 
strategies with a view to ensuring the economic and 
social reproduction of agrarian production units and of 
families. 

The most relevant and perhaps obvious conclusion is 
the need to undertake specific studies in different 
agrarian contexts to allow a deeper analysis of relations 
between transformations in agrarian structure and 
demographic dynamics. 

A. AN HISTORICAL FRAMEWORK FOR THE STUDY OF 

CHANGES IN AGRARIAN STRUCTURES AND POPULA

TION DYNAMICS IN LATIN AMERICA 

For an understanding of the relation between agrari
an processes and population dynamics in developing 
societies, it is necessary to delineate the articulation 
between the different forms of social organization of 
production and to understand the system of relations 
linking peasant and capitalist sectors to the overall 
social system. Peasant production and capitalist enter
prise have mutually experienced a: 

"historical evolution process which is characterized by 
a transition from a situation with a scarcity of labour 
force with slow demographic growth, to a situation 
where labour supply is in excess, due to a rapid 
growth of the rural population. Whereas the peasant 
earlier had access to sufficient land, maintaining 
viable production units, the peasant units now face 
increasing fragmentation and a decrease of the pro
ductive capacity."1 

It is in this context that the transformation of the 
agrarian sector in Latin America takes place, as a result 
of successive stages of capitalist penetration and the 
consequent redefinition of the peasant economy within 
the context of capitalist modernization. 

The transformation of the Latin American agrarian 
sector has been different in each of the countries of the 
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region. It is, however, possible to distinguish at least two 
major stages wherein the entire Latin American agrari
an structure is affected by these forces of change. 

The oligarchic phase 

During the first stage, from the last third of the 
nineteenth century to the first third of the twentieth 
century, there was a rapid expansion of commercial 
agricultural production in most of the Latin American 
countries. This was a result, on the one hand, of the 
accelerated industrialization of Western Europe and the 
United States of America, and, on the other, of the 
gradual enlargement of the internal market in the Latin 
American economies, promoting an increasing demand 
for raw material and food. Expansion of commercial 
agricultural production made necessary the reorganiza
tion of forms of land tenure and modalities of work 
exploitation. In this type of exploitation, the landowner 
would not himself engage in direct cultivation, but 
would give all or part of his land to a certain number of 
landless peasants in exchange for payment in kind or 
money. These peasants, who were thus "tied" to the 
land, prevailed in all Latin American countries where 
the hacienda system existed. In Chile, for example, they 
were called arrendatarios and afterwards inquilinos; in 
Mexico they were named gananes, laborios, terraz
gueros and later on peones acasillados; in Peru and 
Bolivia they were yanaconas and in Ecuador huasipun
gueros.2 

With the expansion of the internal market, or of the 
export market for certain products, the haciendas were 
gradually transformed into agricultural enterprises, 
where payments in kind or cash were replaced by 
payments in labour. The rapid expansion of commercial
ly oriented agricultural production brought with it the 
opening of new lands, the intensification of production 
and demand for labour without precedent in the rural 
sector. However, factors such as slow demographic 
growth, low population density in the areas where the 
commercial enterprise operated, the existence of a large 
agrarian frontier, and the relative strength of the 
peasant economy, which still controlled a large part of 
the exploitable land, implied an acute shortage of "free" 
labour force, which in turn made rapid development of 
commercial agriculture difficult. 

At the end of the nineteenth century, different forms 
of latifundist organization coexisted within the Latin 
American agrarian structure. First appeared the hacien
da se1iorial unit, which developed in the regions of 
major peasant density. In the last decade of the 
nineteenth century, the hacienda seiiorial began a slow 
transformation into enterprises whose production was 
oriented, predominantly, to the internal and external 
market. As growing commercialization of agriculture 



often implied the expropriation of peasants' land, there 
was constant conflict between the indigenous communi
ties and the haciendas. These conflicts were evident 
during the first decades of this century. The landowners 
used many means to ensure the existence of a stable 
labour force. One of the most frequent was to attract 
landless peasants by offering them a day-wage and a 
small plot. The ties to a small plot were reinforced in 
some cases through related schemes of indebtedness to 
which the peasants fell victim. By advancing basic goods 
necessary for survival, the landowner tied the workers to 
an obligation that became permanent, thus compelling 
them to remain in the unit of production for an 
indefinite period of time, and thereby guaranteeing 
continued attachment to the latifundium.3 The require
ment for additional labour during the cultivation or 
harvest periods was satisfied by the flow of a seasonal 
labour force. The subsistence of small neighbouring 
farming units guaranteed the presence of a pool of 
seasonal labour whose costs of production and reproduc
tion did not fall completely upon the commercial 
hacienda. 

A second organizational pattern was the latifundia 
established with a view to penetrating the deserts and 
the less populated arid lands. This involved the setting 
up of a structural framework in which the "free" 
workers who came from the high-density regions or 
from outside were strictly hired as a wage labour force. 
In these regions the landowners used intermediaries or 
recruiters and salary stimulus to contract workers from 
other regions of the country and even from Wes tern 
Europe. However, in many cases the responses to these 
mechanisms were not sufficient, resulting in a continual 
shortage of labour. For that reason, latifundia often 
employed more rigorous methods of recruitment
including forced migration-to attract and to retain the 
labour force. 

Finally, a third organizational pattern was represent
ed by the plantation hacienda, mainly located in the 
coastal regions and in temperate zones of Latin Ameri
ca, where the population density was extremely low. 
This mode of exploitation required a great amount of 
labour to work under extremely unhealthy conditions. 
Obviously, the voluntary candidates for work that 
involved a high health risk were not plentiful. To solve 
this problem, the tropical plantations used different 
systems of forced recruitment from open slavery to less 
severe forms of coercive work; in the plantation hacien
das the use of slavery seems to have been the predomi
nant pattern.4 In Mexico, for example, vagrants cap
tured in the cities, Indian prisoners or the slaves 
imported direct from the British possessions in the 
Caribbean constituted the traditional source of labour 
for the plantations located along the coast of the Gulf of 
Mexico.5 

These organizational forms of regulating land and 
work in a coercive way were the common answers to the 
relative shortage of "free" workers. In fact, the decline 
and re-creation of semi-slave forms in the development 
of the agrarian capitalism in Latin America was an 
essential component of the agrarian latifundist structure 
and not an isolated phenomenon. Non-economic mecha
nisms capable of retaining the working population in the 
mine, the hacienda or the plantation lasted for a long 
time. The strength of such an agrarian structure permit
ted its existence until recently; the haciendas in Bolivia 
continued until 1952 (haciendas de pegujaleros); in 
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Peru until 1972 (haciendas de peones feudatarios); in 
Ecuador until the end of the 1960s (haciendas de 
huasipungueros); in the south of Colombia until the 
1950s (haciendas de terrajeria) and in Chile until 1965 
(fundos de inguilinaje).6 

The capitalist modernization of agriculture 

Since the decade of the 1930s, the oligarchic domina
tion system has been in a state of crisis.7 The great 
depression of 1929-1933 delivered a hard blow to the 
agricultural export-based economies of the region. In 
the years that followed, a reorganization of the agrarian 
sector began. The international situation and internal 
political and economic conditions stimulated the implan
tation of an urban-industrial economic structure. The 
development of this pattern tended to modify the 
relations between the agrarian and the industrial sec
tors: the former was increasingly subordinated to the 
accumulation needs of the latter. All this affected the 
reformulation of social relations of production and, in 
general, of the capitalist organizational forms in Latin 
American agriculture. Thus, the latifundist system 
based on the hacienda initiated a gradual modernization 
process, which resulted in profound changes in land 
tenure systems, in land use and in the forms and 
modalities of labour exploitation. 

During this stage the agrarian sector was expected to 
supply goods and food at stable prices that were low and 
perhaps even decreasing in relation to industrial prices, 
and simultaneously to generate a surplus of goods 
transferable to the industrial market through the fiscal, 
banking and price systems. Likewise, this sector was 
responsible for generating a large part of the necessary 
foreign exchange through its exports, so as to finance 
the import of capital goods. Finally, it was expected to 
supply the large cheap labour force demanded by 
urban-industrial expansion. This implied, among other 
changes, the redefinition of agrarian production, large 
investments in irrigation and in communications and 
transport networks, as well as the implementation of 
ambitious programmes of agrarian reform. The State, 
representing basically the interests of power groups 
from the emerging industrial bourgeoisie, became the 
most important promoter of these transformations. The 
redistribution of land, the formation of institutions to 
provide credit, agricultural inputs (irrigation, fertilizers, 
improved seeds, machinery and information), commer
cialization channels and the differential definition of 
policies to regulate basic wages in the rural and urban 
settings are clear examples of the growing intervention 
of State power. The gradual abolition of the labour-rent 
(renta en forma de trabajo) system and other work 
servitude that were the basis of the traditional hacienda 
system opened the way for establishing and expanding 
the wage labour economy. In some regions, the opportu
nity opened by the expansion of the internal market for 
agricultural products forced the haciendas to introduce 
important changes in the technical and social relations 
of production. The great increase of work and land 
productivity made evident the advantages of direct 
cultivation of the plots rented by the hacienda. This 
stimulated the landowners and the agrarian entrepre
neurs to abandon the semi-slavish practices in order to 
ensure a cheap labour force reserve and to turn instead 
to the use of wage labour. 



During this phase, substantial modifications in t~e 
demographic dynamics of. the population of La~m 
America took place. There is no doubt that the dech~e 
of mortality was the fundamental reason for the rapid 
increase in demographic growth, far more than any 
substantial change in fertility, especially between 1940 
and 1960. The use of modern medical technology, the 
expansion of health programmes, the accelerated con
struction of a health infrastructure and the improve
ments achieved in other areas such as nutrition, housing 
and water supply were salient elements closely linked to 
the mortality decline. Such changes were especially 
important in the rapidly growing cities but even in rural 
areas such innovations were carried out through health 
programmes which accompanied the penetration of 
capitalism. 

A good example of these changes is found in the 
evolution of malaria. In relation to this pathology, 
Franco states: 

"It is not an occasional epidemic in only some of 
the countries of the continent, but an endemic extend
ing throughout almost all the region (except Chile 
and Uruguay), and that because of its magnitude and 
negative impact on the interests of capitalism, its 
expansion has attracted the states' interests who have 
devoted for a long time a good part of their efforts 
toward sanitary improvement actions. "8 

A proof of the lethality of this pathology is seen in the 
rate of 26.2 deaths per 1,000 inhabitants in Surinam, 
British Guyana and Trinidad in 1919, as well as in the 
epidemics in the same year in the states of Veracruz, 
San Luis Potos and Tamaulipas in Mexico, and in the 
epidemic that killed 32 per cent of the population of the 
malarial area in Peru between 1932 and 1934. When a 
follow-up analysis of the Peru case was undertaken, it 
was demonstrated that the principal interest of those 
fighting the disease was to "protect and promote the 
agriculture and international commerce of certain basic 
agricultural products in the power centre market: sugar
cane, rice, bananas and other fruits, cotton etc.'',9 as 
well as the interests in strategic areas of oil and mineral 
extraction. Hence, at a time when information on health 
statistics was deficient, the United Fruit Company 
offered, through annual bulletins of their technical 
department, the only data that would permit an esti
mate of the extent and magnitude of malaria. Also in 
the first decades of this century, the Rockefeller Foun
dation started collaborating with the United Fruit 
Company in the solution of the problem, and later 
promoted the creation of independent units devoted to 
the eradication of malaria. It is certain that the health 
activities accompanying capitalist penetration in the 
rural areas of Latin America played an important role 
in the decline of mortality. 

The intense demographic growth was a factor that 
stimulated the proletarization of one sector of the 
peasant population: that which had small plots of 
cultivable land. At first, the survival of a large number 
of children worsened the problem of fragmentation of 
land.10 The size of the plot was smaller when divided 
among the children according to the cultural idea of 
giving each child a piece of land-however small. In the 
circumstances, non-farm income was of fundamental 
importance for the reproduction of an important num
ber of small productive units. An enor~ous reserve of 
labour force was thereby constituted. At the same time, 
the greater survival of adults brought about the post-
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ponement of land distribution among children, thus 
tending to reinforce conditions demanding that peasant 
families develop strategies of occupational diversifica
tion and spatial mobility. 

The accelerated construction of a transportation sys
tem ended the traditional isolation of the rural areas 
and had a spectacular effect on the spatial mobility of 
the labour force, giving way to the emergence of 
regional work markets. Rapid demographic growth, 
increasing proletarization of the rural population and 
greater integration of regional units helped bring about 
a great restructuring of the labour force. This situation 
provided strengthened impetus for landowners to aban
don coercive methods of contract and subjugation of the 
la hour force. 

In the first three decades of this developmental stage, 
the increase of large cultivated landholdings constituted 
the prime basis for agricultural growth, with the peasant 
economy gradually being displaced to marginal lands of 
low productivity. This led to a rural exodus, predomi
nantly to expanding urban industrial settings. 11 

However, there was a sharp decline in the opportuni
ties for salaried work in the 1960s, in both the agrarian 
and the industrial sectors. The principal sources that 
had permitted the impressive expansion of agricultural
commercial production began to falter owing to techni
cal and financial difficulties and, sometimes, to substan
tially increasing costs. As a consequence, in many 
countries of the region there was a decline in harvested 
areas that was compensated only by an improvement in 
the yield and composition of crops. The modernization 
of capitalist agricultural enterprises brought about the 
reduction in demand for a permanent labour force, 
while the need for non-farm income meant that agricul
tural workers became more dependent on migratory 
seasonal work. Various types of rural migration of a 
temporary nature began to gain importance, including 
seasonal, pendular and circular movements. 12 

B. MORTALITY CHANGES AND THEIR INTERRELATION 

WITH SOCIO-ECONOMIC PROCESSES IN AGRARIAN 

SOCIETIES: EVIDENCE FROM STUDIES OF FAMILY 

UNITS OF PRODUCTION 

Because of the complexity and wide scope of the 
issue, theoretical approaches to the study of demograph
ic dynamics and agrarian structure have met with 
particular problems in operating with arguments and 
hypotheses based mainly on generalizations involving 
universal assumptions. Some of the traditional ap
proaches, incorporating many variables with no hier
archization or articulation among them, if not inade
quate, are of little relevance in explaining interrelations 
or in establishing frameworks for theoretical analysis. 
Although common dimensions that define the features 
of agrarian structure (land tenure, size of land, techno
logical levels, work processes etc.) are important in 
themselves and allow for the very general description of 
aspects of the structure, they have gained significance 
and relevance when studied as part of a specific social 
and historical context. The same argument applies when 
analysing demographic events. 

Neither agrarian nor urban societies are homoge
neous categories. Their particular geographical, politi
cal, institutional and socio-economic features vary over 
time and space, and therefore their processes and stages 
of transformation assume different forms of concrete 



expression. Therefore, the patterns of settlement of 
population, the patterns of social and labour mobility, 
health and medical practices and the prevalence of 
changes in values and norms related to reproductive 
behaviour, among other socio-demographic phenomena, 
respond not only to the particular features conferred by 
their social specificity, but also to the sequences and 
contexts in which these "events" occur. 13 

The complexity of this issue has led much recent 
research towards the identification of specific agrarian 
contexts. The family or domestic group, according to its 
class position, is defined as a social context or "social 
space" where the processes of production and/or repro
duction of the population take place, therefore becoming 
a relevant level of analysis. 14 

Recent studies have contributed some empirical evi
dence on this interrelation, questioning theoretical as
sumptions taken for granted in the literature, enriching 
our knowledge of the state of the art, and opening new 
priorities as regards research topics in this area. Studies 
on the family structure, its composition and organiza
tion within agrarian contexts are a good starting-point 
for illustrating the way in which the increase in 
population that has characterized a large number of 
agrarian societies in the past few decades has affected 
families, both in their own space and in the social 
contexts in which they are found. 

Effects of mortality decline on family structure 

Studies carried out in some agrarian micro-regions of 
Mexico15 have shown the way in which the present 
family "space" has been extended and transformed 
(within the larger coexistence of different vertical and 
collateral nuclear groups16) as a result of the rapid 
decline of overall mortality, especially the fall in infant 
mortality, and the continued prevalence of high levels of 
fertility. Though a vertical pattern currently dominates 
in the extended groups in the Mexican regions of the 
study,16 it would seem obvious that under high-mortality 
conditions, such as the ones that prevailed in the past, 
this vertical pattern has not been prevalent. 17 This 
example will demonstrate the way in which high mortal
ity in the past influences: (a) the,reduction of common 
residence time among two or three related generations, 
and (b) the decreasing number of generations of siblings 
that would have actually succeeded the corresponding 
generation of their parents, or the limited number of 
married children of their descendants living with their 
parents. (A more detailed discussion on this aspect is 
given by C. Young in chapter X of this publication. 

From this extremely limited "familial time", the 
existing household "space" in the past could easily have 
been identified and confused with the residential space, 
that is, with the so-called residential domestic groups 
defined by traditional census criteria (having a common 
residence and sharing the same budget); also in the case 
of the father's absence, it is possible to assume that 
children separated into nuclear units and that there was 
little relation among them. On the contrary, in low
mortality conditions, the survival of the father and/or 
his partner allows for a wider family space, with the 
increasing multiplication of nuclei integrated with sib
lings and with the persistence of social relations among 
them and their groups of origin. In this case, given a 
larger "familial time", the family space exceeds the 
residential space of the parent's domestic group: in the 
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majority of cases, this family space includes the vertical 
pattern, that is, a group comprised of the parent's 
central nucleus and of at least one descendent nucleus 
and an increasing number of nuclear groups of descent 
living in different residential units, among which differ
ent relations of co-operation and reciprocity prevail. 

The findings of the Mexican study mentioned above 
demonstrate that at 30 years of age, more than 70 per 
cent of the heads of domestic groups interviewed have 
living parents. 18 In another study on Africa, Locoh 
estimated that at 30 years of age, 85.3 per cent of men 
have lost their parents under the hypothesis of high 
mortality levels (em0 + 30.07 years of age), against 51.2 
per cent according to the hypothesis of lower mortality 
(em0 + 65.47 years of age). More interesting are the 
conclusions about the number of male births a peasant 
man requires to replace him at his 60th anniversary: 
with the high level of mortality, four male births are 
necessary in order to have at least one of his sons 
replacing him, and eight if he wants two sons; in the 
case of higher life expectancy, the number is three male 
births for one son and five male births for two sons in 
his place. 19 

Some findings have questioned the apparently in
creasing nuclearization observed in certain agrarian 
societies or in specific social groups within them. The 
Mexican evidence shows that nearly 50 per cent of the 
heads of nuclear groups do not have surviving parents, 
and at least 28 per cent of them are in a stage of their 
life cycle in which there are no possibilities of forming 
extended groups with descent nuclei (that is, with the 
heads of nuclear groups younger than 30 years of age). 
This leads to a decrease in the proportion of nuclear 
families (from 54.9 per cent to 28.3 per cent), nuclear 
families being considered to be those where the head has 
a surviving father. 20 A similar conclusion was reached in 
another study that shows that during the eighteenth 
century in the Haute-Provence, in France, the relative 
proportions of nuclear families ranged from 16 per cent 
to 53 per cent.21 It seems even more important therefore 
to attempt to explain the significance and relevance of 
the process of nuclearization or extension in the forma
tion of family arrangements, as well as the modifica
tions which this process brings about in the social 
relations among groups in peasant societies. 

Taking into account the demographic influences, one 
conclusion should be that before arguing for the exist
ence of an increasing proportion of nuclear domestic 
groups, it is necessary to determine, first, whether 
nuclearization arises from the fact that these family 
heads have no surviving parents, or whether they are 
themselves in the stage of their demographic life-cycle 
where their children are neither forming their own 
nuclear group nor remaining within the extended ar
rangements. 

However, this distinction should also be underlined 
when introducing other elements such as age of family 
head, class condition and possibilities of supporting an 
extended family. According to the above-mentioned 
study in Mexico, it appears that under the impossibility 
for a large number of descent nuclei of a common 
coexistence within the group of origin, the greater 
possibilities of forming nuclear groups were found 
among family heads of younger generations whose 
parents had no access to land (salaried or self-employed 
workers) or those whose parents had limited access to 
land. Similar results are found in other studies where 



prevalence of the extended family in traditional societies 
has been analysed. The level of economic resources 
necessary to support this family pattern and the co!Il
plex domestic relations within it are strongly determin
ing factors. Only a minority of families conform to this 
type of arrangement. 22 

In the same sense, it is interesting to add that in the 
case of extended domestic groups directed by young 
family heads, the extension is partly a result of the 
demographic events occurring in the family of origin: 
widowed mothers, young collateral members whose 
family head or parents have died, orphans and divorced 
or other isolated members of their family of origin are 
integrated into extended groups. Again, this pattern of 
family structure reflects the difficult conditions of 
survival prevailing in some socio-economic contexts that 
inhibit or reduce the possibilities for nuclear arrange
ments. At the same time, it implies a greater complexity 
of extended family arrangements directed by young 
family heads. In some of the Mexican agrarian micro
regions, more than 80 per cent of the extended groups of 
young family heads, and also the same figure for all 
such families belonging to the proletariat or paid worker 
class, are composed of members of the head's family of 
origin (mainly a widowed mother with her own sib
lings).23 A similar situation is described in Togo agrari
an society, between native and migrant populations 
subject to different demographic conditions. 24 

Changes in the life-cycle of the family and its 
extension in time can also lead to a transformation and 
multiplication of the events occurring within it. For 
example, children enter and leave the family group a 
greater number of times, the duration of marriages 
increases or the proportion of divorced families in
creases. That is, different practices correspond to differ
ent periods and sequences of events or, at least, different 
ways of following the traditional rules and practices that 
govern society. 

The results and arguments mentioned support our 
hypothesis of the presence of a new practice in the 
formation of residential domestic groups as a result of 
mortality decline. Today new generations form their 
nuclear cells and separate from their parents' domestic 
groups, and only one child remains within the group of 
origin. This new practice means the multiplication and 
dispersal in space of the related nuclear groups. 

Different formations can be produced in the residen
tial irruption of the family space, as a result, ceteris 
paribus, of the increasing probability of survival of 
parents, children and grandchildren, and according to 
the conditions and options given in each society. At least 
two different patterns can be recognized: on tlie one 
hand, the maintenance of the same family space 
through multiplication of groups outside the community; 
on the other hand, as is the case in one of the Mexican 
regions under study, extension of the family space 
within the locality, that is, in the same community.25 It 
is important to stress that in the latter case, the simple 
residential family concept is insufficient to explain the 
real family space and can lead to erroneous conclusions 
about important family arrangements. Therefore, em
phasis is placed on the need to consider and redefine the 
family, as an analytical category, according to the given 
social relations among related domestic groups.26 

What seems more important is the possibility of 
identifying, through structures and patterns of family 
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arrangements found in specific contexts, their corre
spondence to residential and ~arital p~tterns, di~fere~t 
working processes and productive relations and b1olog1-
cal and reproductive practices, among others. All these 
are produced by changing social and demographic 
conditions. Without prejudging for the moment the 
weight of one or other of these previous conditions or 
changes, it is important to emphasize how, in specific 
situations-spatial and temporal-demographic condi
tions can impose a new articulation in social practices, 
thereby exerting an influence on other structures or 
levels of society. 

In this sense, Godelier27 has demonstrated how the 
rules of marital exchanges in an Australian aboriginal 
population can either disappear or acquire a different 
form ·if a demographic shortage occurs, and how the 
return to previous demographic conditions does not 
necessarily mean that the rules and social practices can 
be revived in the same manner. According to him, the 
complexity of demographic analysis lies in the fact that 
"each type of social relation, each structural level, is 
subject to specific demographic conditions in its func
tioning and its reproduction in time".28 

Along the same line, another author has underlined 
the place of the aleatory (stochastic) demographic 
events in marital strategies. In the case of the Beam 
communities, he points out how these strategies are 
designed around the preservation of patrimony. It is 
through these strategies that they seek to face chance 
events occurring within the family, which can jeopardize 
their fundamental principle: the transmission and preva
lence of patrimony.29 

In his analysis of some aspects of the relationship 
between the life-cycles and the economic mobility of 
households in rural Bangladesh, Cain30 examines the 
sequence and timing of events in elements such as the 
number of living children and the timing of male births 
and death of household heads. These are considered 
uncertainties (or aleatory demographic events) that 
people face in maintaining or losing the familiar patri
mony, and, in general, these are related to the economic 
welfare of the social unit. Finally, in his study on the 
Polish peasants of the eighteenth century, Kula31 illus
trates the control and direction that feudal lords exerted 
over the reproduction of the families dependent on 
them. He demonstrated thereby how the demographic 
structure and its reproduction could be controlled from 
outside, according to specific objectives. 

The above-mentioned examples illustrate the rele
vance of reintroducing the notions of specific temporali
ties of population processes through the demographic 

·conditions experienced by the population or certain 
groups. They also demonstrate and support our hypothe
sis that it is enough to incorporate changes in the timing 
of demographic events to alter certain social practices. 
This is the case of the timing and pattern in mortality 
decline and its sequence with fertility decline or with 
other demographic events. Nevertheless, this is not 
meant to ignore the fact that we are dealing with events 
that are, above all, subject to transformation by other 
material survival conditions, as well as to superstructur
al influences. These events not only lead to modifying 
the familial space, but also influence other "records" of 
society. 

This may be illustrated by the characteristics of the 
ejidatarios (mini-fundia or farmers that have the right 



to use and bequeath the land they have been granted) in 
the agrarian zones of Mexico. The increase of life 
expectancy of these peasants, particularly of the father 
or head of the domestic group that gained access to the 
land during the agrarian distribution, implies the main
tenance in his hands of the power over the means of 
production for a longer period. At the same time, the 
increased survival of children that reach adulthood, that 
is, the age when they form their own families and obtain 
or share the father's rights, represents an increase in the 
number of persons who can occupy a similar social 
position within the household. Therefore, the timing and 
sequence of at least two demographic events-increased 
survival and maintenance of fertility levels-lead to a 
transformation and questioning of the power and prop
erty structure, as well as to the control of means of 
production and practices of reproduction within the 
family. 

Among the specific conditions that have characterized 
land distribution and agrarian development in countries 
such as Mexico are the limited size of plots originally 
granted to the great majority of ejidatarios. There is 
also a concentration of large tracts of land in only a few 
hands and the problem of land fragmentation. This 
means that replacement conditions of access to land for 
a good number of peasant children is absolutely impossi
ble. It may be also that plots are drastically reduced in 
size and/or strongly modified. All this is accompanied, 
as has been emphasized, by a semi-proletarization 
process among peasant producers. 

A very good example of this process of fragmentation 
and of limited access to land has been demonstrated by 
Arizpe32 in two Mexican communities. The author notes 
that by 1928 in one of the communities the original 
endowment did not exceed an average of 2.5 hectares 
per family-this figure being smaller than the estimated 
area needed to guarantee the simple reproduction of a 
productive unit. This low endowment reflects, in part, 
the original high density of population. In contrast, the 
size of plots in the other community was substantially 
larger, reaching an average of approximately 6.2 hec
tares. In the Jong term, the survival of a greater number 
of children affected the inheritance practices and the 
fragmentation of land: in the first community, by 1956, 
the average land extension had been reduced to only 1 
hectare, whereas in the second, in spite of the in-migra
tion of a large family group, the plots reached an 
average size of 2.5 hectares. When analysing the 
possibilities for some Mexican peasants and their collat
eral relatives to recreate an important part of the 
conditions of their parents' social reproduction (that is, 
to have access to land or to the "sistema ejidal"), the 
greater semi-proletarization process observed is partially 
the result of a demographic and generational effect. The 
fact that the youngest peasants are much more involved 
also in salaried activities is due to the physical require
ments for such activities. Moreover, there is a saturation 
of the production system (for example, the incorporation 
of other peasants into the sistema ejida/) and the 
survival and active presence of the older peasant genera
tion (the one that received the land during the agrarian 
reform in the case of Mexico).33 

As we have mentioned, the greater survival probabili
ties of parents, children and grandchildren leading to 
modification of the household space is not inconsistent 
with or independent of the particular conditions of the 
social context in which it is found. Extended family 
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arrangements in agrarian zones of Mexico arise out of 
difficulties experienced in the creation of autonomous 
groups, such as limits on access to land or salaried 
permanent jobs, Jack of sufficient remunerated income 
as a means of securing the group's essential survival 
conditions and the availability of housing. These factors, 
among others, are more important in determining the 
family structure than the self-will or "traditional prac
tice" of such family organization. In the Mexican 
agrarian context it is not the need on the part of the 
members of the descent or extended nucleus for a 
greater or additional family labour force that leads to 
the formation of extended arrangements; it is the 
rotation in the use of family Jabour of th"e head's nuclear 
group that enables him to satisfy the working require
ments of his economic unit of production.34 The reduced 
proportion of family groups in a stage of disintegration 
(because of the couple's breaking up or the children's 
departure) would seem to be another element contribut
ing to the great difficulties in the maintenance of this 
type of arrangement. 

Moreover, most of the social structures, such as the 
type of family arrangements, are not homogeneous 
among the p!Jpulation. There is a different degree of 
access to the means of production, to the opportunities 
to enter into other social relations within and outside the 
agricultural sector and, in general, to economic and 
social services (credit, commercialization channels, edu
cational and health services, among others). This im
plies that modifications of different "social spaces" do 
not necessarily lead to different structures and modes of 
behaviour, but always have a different significance and 
structure both in themselves and in relation to other 
processes. 

In this sense, it should be recognized that in agrarian 
contexts, characterized by an intensive process of social 
differentiation, different social groups do not participate 
or benefit equally from a mortality decline. Different 
studies of Mexico and other Latin American countries 
explain this situation of inequity.35 Specific social class 
position implies a difference in access to sanitary 
infrastructure, health system, diseases, nutritional levels, 
technological advances and the like. These aspects 
obviously relate to other conditions. All these facts, as 
mentioned in the studies, express at the same time the 
differential impact of the various actions and policies 
developed among geographical areas and social groups. 
Polarization has intensified since the initiation of mor
tality decline and has reached a limit that is not being 
overcome by a substantial increase in the welfare of the 
majority of the pauperized population living in agrarian 
zones. 

In the preceding paragraphs, we have pointed out the 
importance of considering the impact of the demograph
ic transition and especially the impact of the rapid 
decline in mortality on family structure. This has 
produced a proliferation of nuclear family units leading 
to the expansion of the household space and to the 
modification of social practices within and outside this 
space. 

Effects of mortality decline on 
other behaviour 

The system of social relations among groups that 
constitute the real family space can develop both within 
and outside communities and can flow beyond the rural 



limits or remain within them. When the division of one 
or more of the nuclear components appears to be 
accompanied by a migratory movement outside the 
community, nuclearizatio? with respect to the g~oup of 
origin does not necessarily mean a rupture with the 
original family space, especially when both parents, or 
at least one of them, survive. On the contrary, the case 
could arise where nuclear components leave their origi
nal place and settle in . the s~me co!llmuni!Y and 
maintain, extend or restrict their relations with the 
group of origin. Also, both trends can be represented. In 
any of the cases

1 
it would mean an extension ~f the 

family space, a wider network of exch~n~e and reciproc
ity, expressing above all one of the principal f~atures of 
the agrarian change and development: the coexistence of 
different types of economic organization, the greater 
link between the domestic economy and the market 
economy, as well as the influence of the latter in the 
former. It should be understood that the practices, and 
resulting exchanges, between the residential and interac
tion groups are different according to whether the 
interaction groups are inside or outside the community. 

This thesis emphasized the importance of considering 
two closely interrelated processes: the spatial mobility 
and the occupational diversification of the members in 
the domestic unit. Both processes are an essential part 
of the strategies of the domestic group to guarantee the 
survival and reproduction of the economic unit of 
production as well as the family group's survival. 

Different studies have suggested that spatial mobility 
and occupational diversification among members of the 
domestic unit form part of the adaptative mechanisms 
which the peasant economy utilizes to adjust the 
availability of labour to the working requirements of the 
family unit. 

Proletarization thereby becomes a mutable procedure 
during the individual and family life-cycle, in so far as 
domestic economies can combine both strategies in rural 
and urban settings. In this sense, one of the most 
relevant findings in the Latin American region is the 
fact that the changing processes in the agrarian sector 
have not necessarily led to the definite proletarization of 
the labour force, but that this process has adopted 
different modalities that go from the semi-proletariza
tion, the peasant restructure, to a total proletarization. 
In a certain way, these modalities respond to the 
tendency observed in the rural labour markets with 
respect to the increasing and accelerated replacement of 
permanent labourers for temporary ones, as well as the 
lack of dynamism of the urban-industrial sector, which 
resulted in a lower capacity to absorb the labour force. 
Therefore, owing to the fact that the capitalist sector 
has not been able totally to assume the reproduction of 
the rural labour force, there still remains an important 
area for the development of multiple forms of domestic 
economy. 

Some authors have advanced the thesis that the 
pervasiveness of the peasant economy has been function
al with respect to the logic of reproduction of dependent 
capitalism. For example, it has been suggested that the 
preservation of small holdings permits the presence of 
an important labour force reservoir that the capitalist 
sector utilizes only at specific times of the year, thereby 
saving the cost of production and part of the cost of 
reproduction of this labour force. Likewise, the repro
duction of one of the largest sectors of the population 
has been supported by the peasant economy, thereby 
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avoiding, from a social point. of .v.iew, the was.te .of 
productive forces owing to the mab1hty of the cap1tahst 
sector to integrate them productively. 

In the pe:isant economy, these trends have reinforced 
the link between the family group and the land, in spite 
of the exhaustion and deterioration of the productive 
conditions of their land. The occupational diversification 
process thus serves to maintain part of the family group 
as a productive force within the confines of its unit 
while, at the same time, the rest of the family under
takes non-farm activities in order to obtain additional 
income needed by the domestic group to maintain 
conditions conducive to reproduction of the productive 
unit and subsistence of the family group. 

In this process, migration has been a fundamental 
mechanism and a strategy. The earning of an off-farm 
salary and the search for alternative sources of income 
have generally resulted in spatial movements of the 
population. It is important to stress that both spatial 
mobility and occupational diversification of the family 
members are not independent of the conditions that 
allow for an increase in the survival of children and in 
the life expectancy of parents. 

As regards the different patterns that characterize 
migratory movements in Latin America, there is a 
degree of consensus that these patterns have not only 
responded to specific forms that the transformation 
processes of the agrarian structure assume in different 
contexts, but that they also conform to certain elements 
of the family environment which explain why specific 
groups or individuals migrate whereas others, with 
similar characteristics, do not. The relation between 
structural conditions and migration or between the 
family and migration is not unilateral. Each of the units 
implements particular reproduction mechanisms accord
ing to the material resources available and to the type 
and intensity of the external pressures. These strategies 
can, at the same time, assume different forms and 
nuances according to the size and demographic dynam
ics of the family groups on which the reproductive unit 
is based. 

Recent studies have demonstrated how the selectivity 
of migration-as a survival strategy of the domestic 
economy-is linked with the stage of the vital cycle in 
which the family group is found. In her study of 
population movements, Arizpe observes the manner in 
which different members of a group, during the life 
cycle, replace one another in obtaining additional in
come. This task usually results in spatial movements. 
These movements are defined by Arizpe as "replace
ment migration". In the minifundista unit, the father is 
the first one to migrate. He is then replaced by the elder 
sons and daughters, who tend to remain in the areas of 
destination since they have almost no chance of inherit
ing a piece of land, owing to its fragmentation and to 
the institution of inheritance rights, such as those of the 
"last-born". These migrants regularly send a certain 
amount of money to the family group of origin. Younger 
sons and daughters who remained in the unit at the 
beginning, taking care of agricultural chores, as they 
grow older assume the responsibility of providing the 
domestic group with supplementary income, thus reliev
ing their parents and elder siblings of this duty. Because 
of their future assurance of inheriting a patrimony 
according to the right of the "last-born", the youngest 
children make only temporary moves, to guarantee the 
essential survival of the family nucleus. 



Similar conclusions have been reached through a 
different study, in which it has been demonstrated that 
migration is a mechanism that permits the reproduction 
of the domestic unit through the acquisition of comple
mentary income, and helps diminish the costs of con
sumption through the departure of some of the members 
of the family group.36 

None of the studies undertaken in Latin America and 
perhaps other regions have, to date, explicitly analysed 
the interrelation between mortality changes and the 
processes mentioned as part of the peasant economy. 
Nevertheless, when studying the migration patterns, as 
is the case of the replacement movements found, it is 
implicitly possible to envisage that a general and 
different replacement process is going on in which, 
undoubtedly, the increasing life expectancy of parents 
and their offspring plays an important role. 

In a recent study37 of temporary movements in a 
sugar-cane-economy area in Mexico, the following be
came evident: (a) the very young ages found among the 
migrants involved in the seasonal group (almost half of 
them were between 14 and 24 years of age);38 (b) the 
still younger age at which they made their first tempo
rary move (more than 70 per cent were 15 years old and 
18 per cent made their first move between 0 and 9 years 
of age),39 and also the young age at which they formed 
their own families (53 per cent had their first union 
between the ages of 15 and 19 and 90 per cent before 
they were 24 years old);40 and (c) the close relation 
found among these migrants as regards the way in 
which they supported their family unit of production 
(minifundia plots worked during the rainy season), 
where, because of their age, less than half of the 
temporary sugar-cane workers with access to land were 
family workers without payment in their units of 
production at their places of origin.41 These observations 
support the replacement or changing process that is 
taking place both at the family level and at the 
economic and social levels, which influences the semi
proletarization of a majority of the younger members, 
the maintenance or recreation of wider and different 
family arrangements and relations and, in general, the 
persistence;: of the peasant economy in many societies. 
Moreover, the decline in mortality coupled with high 
levels of fertility has played an important role in the 
widening and redefinition of this replacement process as 
well as in many other processes of change in these 
societies. The most important conclusion to be derived 
from this chapter is the need for major efforts in 
empirical research with regard to the social dynamics of 
peasant communities, taking into account demographic 
changes as well as the specific socio-economic processes 
of each society and giving priority to the economic unit 
of production and the family as levels of analysis. 
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V. EFFECT OF CHANGING CHILD MORTALITY ON 
VALUE OF CHILDREN TO PARENTS 

Augustine 0. Okore* 

In relation to the theory of demographic transition, 
changing infant and child mortality and the changing 
value of children have consistently featured in both 
micro- and macro-analyses as crucial factors in the 
taxonomy of determinants of fertility.I In a recent 
analysis of the transition of the value of children, 
Bulatao listed these two variables among seven explana
tory factors of fertility transition. He visualizes these 
variables as intervening between socio-economic devel
opment and fertility decline, but goes on to argue that 
they may operate independently of large-scale societal 
transformations.2 Be this as it may, child mortality and 
the value of children are important demand factors and 
therefore changes in them invariably affect the demand 
for children. Furthermore, the two variables are interde
pendent. This latter consideration, which is central to 
our analysis, has been discussed by Retherford, who 
hypothesized that "parents' gratification from and de
mand for children relate primarily to surviving children 
rather than children ever born". 3 For the large part, 
children are not produced merely because it is the thing 
to do. Nor are they merely the "unintended outcome of 
sexual activity".4 Couples are assumed to balance the 
costs and benefits (both pecuniary and non-pecuniary) 
of children and to choose the family size (large or small) 
of living children which they anticipate would maximize 
the family well-being. 5 Given this assumption, child loss 
is therefore clearly undesirable since it impinges on the 
attainment of parents' reproductive goals. It also in
volves the loss of pecuniary and non-pecuniary invest
ments already made for the dead child in anticipation of 
future returns. By and large, both the value placed on 
children and the response of parents to child losses 
largely depend on the socio-economic circumstances to 
which parents are exposed. As Schultz has aptly pointed 
out, we require adequate knowledge of those "aspects of 
parents' environment that determine the relative attrac
tiveness of having many versus few children".6 This is 
important because parents' exposure to circumstances 
influences their view of the world. Parents' perceptions 
of social reality, their aspirations and hopes and fears, 
and their notion of the desirable are predicated on their 
experience.7 Thus, in regard to the family formation 
process, parents' reproductive goals tend to correspond 
with their conception of what is desirable in life. High 
child mortality risks could, therefore, induce parents to 
have more children than they otherwise would have as a 
hedge against child loss. Still-fertile parents could also 
make conscious efforts to replace their dead children. 
These two aspects, which respectively come under the 
rubric of "insurance" and "replacement" strategies, will 
be elaborated in the next section, while the third section 
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examines the value of children as a factor in the demand 
for children. The fourth section will then analyse some 
of the effects of changing child mortality on the value of 
children. 

A. CHILD MORTALITY AND THE DEMAND 

FOR CHILDREN 

The effect of child mortality on the demand for 
children has attracted considerable theoretical and em
pirical research attention.8 At the individual or family 
level, both persistent high mortality risk and declining 
mortality are seen to affect the demand for children. 

Persistent high mortality: First, in a high-mortality 
regime, parents' reproductive responses to child death or 
the fe~r of it are visualized in terms of the following 
strategies: 

(a) The death of a child induces a desire to replace 
the lost child and hence increases the probability of 
having an additional birth. Where sex preference is 
emphasized, the death of a male child also induces a 
desire for a male replacement (replacement strategy); 

(b) Fear of the death of a child (or a male child) 
in.duces couples to have more children than they other
wise would have as a hedge against possible child loss 
(insurance strategy).9 

These strategies are themselves predicated on a few 
basic assumptions: 

1. That parents have a target demand for a particu
lar number of surviving children; 
. 2. That still-fertile parents would sequentially de

cide to make an added effort to have an additional child 
when they lose one;I 0 

3. That a mechanism exists through which couples 
can cease childbearing after attaining the target number 
of surviving children. 1I 
It is pertinent to note, however, that various opinions 
have been expressed concerning the effect of these 
strategies on the demand for children. With particular 
reference to the replacement strategy, Knodel, for 
instance, has noted that "in the absence of deliberate 
limitation of family size there could be no replacement 
effect since childbearing would continue until the couple 
was no longer physiologically capable of reproduction, 
regardless of their experience with child mortality" .1 2 

This, however, represents a theoretical limiting case 
since few couples, in any society other than the Hutter
ites, have been known to reach their biological limits of 
childbearing. On the contrary, most societies in the 
early stages of transition have some normatively regu
lated controls that militate against reaching the biologi
cal limits of childbearing.13 Knodel himself recognizes 
this fact when he argues that "couples with low previous 
child mortality may react by stopping childbearing 



before they actually become sterile while those who 
have experienced higher mortality may continue . . . ".14 

Of course, some parents may continue childbearing even 
when all their children survive, and this would also 
suggest an insurance effect.15 Moreover, the fact that 
those who have experienced higher child mortality may 
continue to bear children is suggestive of the presence of 
the replacement effect. 16 However, the more fundame~
tal issue raised in regard to the replacement hypothesis 
relates to the level of replacement of dead children. 
Questions arise as to whether parents respond to child 
losses directly and whether parents really have a partic
ular target number of surviving children17 or whether in 
fact their desired family size is framed in terms of a 
range. It has been suggested that "in no population are 
as many as 50 per cent of child deaths replaced by 
additional births". 18 Various explanations for the incom
plete replacement have been suggested. These include 
fecundity impairment, and the fact that multiple child 
losses might encourage a couple to stop childbearing 
rather than risk yet another disappointment. Also, there 
may already have been an overproduction of children in 
anticipation of child mortality. The sex of the dead child 
and uncertainty as to the precise outcome of a further 
attempt at childbearing may also inhibit the attempt to 
replace. child losses. 19 

In the final analysis, regardless of whether one is 
examining the replacement effect or the insurance effect 
of child mortality on fertility, the ultimate issue is child 
survivorship and the demand for surviving children. It is 
important to note, however, that although the train of 
analysis so far also supports the notion of a positive 
relationship between child deaths and fertility, it has 
been observed that at the early stages of transition the 
positive relationship "is not isolated from the reverse 
effect of fertility on mortality" .20 Accordingly, Scrim
shaw observed that "mortality may sometimes be a 
response to high fertility instead of a stimulus to it". 21 

Yet the theory of demographic transition suggests that 
at the early stages both mortality and fertility are high. 
Mortality decline eventually sets in, followed-after a 
lag-by fertility decline. This pattern has been ex
plained in terms of the lag in perception of the fall in 
mortality.22 It also suggests that fertility tends to 
respond to mortality rather than the reverse. However, 
whatever the causal direction, available evidence has 
tended to validate a positive relationship between child 
mortality and fertility. Interestingly enough, evidence 
from a study in Sierra Leone in which age was 
controlled for was still supportive of the positive rela
tionship. Ketkar thus reported that "for women aged 
45-60, the average number of children ever born to 
families experiencing no child loss is found to be 3.46 
per married woman. In the same age group, the average 
number of children ever born in families that have 
experienced child loss is 6.14", with an average of 3.49 
surviving children per woman. 23 These findings suggest 
that all the women covered in the study had similar 
targets of surviving children and that those of them who 
had experienced child loss produced more births than 
was necessary either as a hedge against continued losses 
or as replacements for th~dead children. 

If high child mortality induces higher fertility, then it 
is to be expected that child mortality decline should lead 
to a reduction in fertility. The pattern of this relation 
has equally attracted considerable attention. It has been 
argued, for instance, that child mortality decline affects 
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only the demand for births but has no effect on the 
demand for surviving children since individual or couple 
targets for surviving children need not be affected. 24 

The mechanism of the effect of mortality reduction 
on the demand for children and fertility has also been 
analysed. Bulatao, for instance, has identified three 
possible effects.25 First, a lower and more predictable 
level of mortality would reduce the frequency with 
which couples have to replace lost children. It would 
equally reduce the need for parents to have extra 
children early in their marriage in anticipation of future 
mortality. Secondly, it is hypothesized that with mortal
ity decline, fewer births would be required to produce 
the desired number of surviving children and the cost 
per survivor should decline. Yet, according to Rether
ford, cost reduction involves both income effect and 
substitution effect, both of which may act to increase 
the demand for surviving children. "Child cost reduc
tion, ceteris paribus, effectively increases real income. 
At the same time, it may cause people to substitute 
children for other goods whose cost has not changed."26 

This situation reflects conditions during the early stage 
of transition when mortality declines sharply and fer
tility may rise before a lagged decline. With further 
declines in mortality, parents accept the mortality 
regime as being more predictable. Children become less 
valued for economic reasons and are increasingly re
garded as costly dependants and the demanded number 
of surviving children declines so fewer births are re
quired to achieve the new demanded number of surviv
ing children. Thirdly, it is probable that under low 
mortality conditions, parents may favour investing more 
(both financially and emotionally) in each child, and 
therefore have fewer potential resources to raise addi
tional children. 27 

It is apparent from the second and third consider
ations that child mortality decline can have an impor
tant effect on the cost of raising surviving children. It is 
also clear that the demand effect of both factors could 
be positive or negative, depending on the stage of 
demographic transition and parents' perception of the 
needs served by children. 

B. THE VALUE OF CHILDREN AND THE 

DEMAND FOR SURVIVING CHILDREN 

In the foregoing section, an attempt was made, within 
the context of socio-demographic transition, to establish 
the relationship between child mortality and the demand 
for surviving children-a relationship which invariably 
influences, and is reflected in, the demand for births. It 
is important to note that each response depends not only 
on the level of parents' perception of the chances of 
child survivorship but also on their perception of the 
value of children to them. In this regard, the demand for 
children is a derived demand and depends on the 
socio-economic and demographic experiences to which 
parents are exposed. 

For the purpose of analysing the observed tripartite 
relationship between child mortality, the value of chil
dren and the demand for children, two hypotheses are 
noteworthy. "Children are a source of satisfactions to 
their parents and the value of these satisfactions de
pends on an array of psychological, social and economic 
needs .... Reproductive behaviour (fertility) is large
ly a response to the underlying preferences of parents 
for children."28 It therefore follows that "parents would 



want an extra child if the satisfactions derived from that 
child are greater than the costs that are involved" .29 

The fertility-related analysis of the value of children 
in terms of a cost-benefit calculus is not new. In 1957, 
Leibenstein. hypothesized that children were economi
cally valuable to parents as consumption goods, produc
tive agents and a potential source of old age security. 
On the other hand, parents incur both the direct cost of 
feeding and clothing the child until he or she becomes 
self-supporting and the indirect cost involving oppor
tunities for labour force participation and mobility 
which the mother would forgo owing to the presence of 
an additional child.30 He further noted that changing 
economic circumstances affecting parents (including a 
rise in income, increased specialization and economic 
mobility) operated to increase the cost of children and 
reduce the benefits derivable from them. 

In 1960, Gary Becker proposed an economic theory of 
fertility using the conventional theory of consumer 
choice to explain the demand for children. He described 
children as consumer goods, the demand for which was 
a function of taste, income and price (cost). 31 Becker's 
analysis is most applicable to the conditions prevalent in 
the developed countries, where the value of children as 
productive agents is no longer important. 

These micro-economic models of fertility do not take 
account of the complex matrix of social and psychologi
cal factors that go into the fertility decision-making 
process. From the early 1970s, systematic research 
efforts have been directed towards the development of 
value schemes which incorporate "the many values that 
children provide in various cultures''. 32 The various 
values identified in these researches may be summarized 
as follows: 33 

Positive general values 

1. Emotional benefits. Happiness, love, companion
ship, fun; also viewed negatively as relief from strain 
and avoidance of boredom or loneliness. 

2. Economic benefits and security. Benefits from 
children's help in the house, business or farm, from care 
of siblings, and from sharing of income; old-age security 
for the parents, including economic support, physical 
care and psychological security. 

3. Self-enrichment and development. Learning from 
the experience of childrearing; becoming more responsi
ble and mature; incentive and goals in life; being viewed 
as an adult, a grown woman or man; self-fulfilment; 
feeling of competence as a parent; being needed and 
useful. 

4. Identification with children. Pleasure from 
watching growth and development of children; pride in 
children's accomplishments; reflection of self in chil
dren. 

5. Family cohesiveness and continuity. Children as 
a bond between husband and wife; fulfilment of mar
riage; completeness of family life; continuity of family 
name and traditions; producing heirs; having grandchil
dren. 

Negative general values 

1. Emotional costs. General emotional strain; con
cern about discipline and moral behaviour of children; 
worry over health; noise and disorder in household; 
children as nuisance. 
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2. Economic costs. Expenses of childbearing; educa
tional costs. 

3. Restrictions or opportunity costs. Lack of flexi
bility and freedom; restrictions on social life, recreation, 
travel; lack of privacy; restrictions on career or occupa
tional mobility; lack of time for personal needs and 
desires. 

4. Physical demands. Extra housework; caring for 
children; loss of sleep; general weariness. 

5. Family costs. Less time with spouse; disagree
ments over rearing of children; loss of spouse's affection. 

Large-family values 

1. Sibling relationships. Desire for another child to 
provide companionship for existing children; enriching 
the lives of children; avoiding an only child. 

2. Sex preferences. Specific desire for a son or 
daughter; desire for a certain combination of sexes 
among children. 

3. Child survival. Concern that existing children 
may die; need for more children to have enough survive 
to adulthood. 

Small-family values 

I. Maternal health. Concern that too many preg
nancies, or pregnancy when the mother is beyond a 
certain age, may be bad for the mother's health. 

2. Societal costs. Concern about overpopulation, 
belief that another child would be a burden to society. 
It is important to note that different values are salient in 
different social structures and in different subgroups 
within a structure. 34 The identification of the motiva
tional contexts for childbearing is important for the 
development of causal models of family size choices 
within various social structures. 

C. THE Y ALUE OF CHILDREN IN THE 

SOCIAL CONTEXT 

From the categories presented above, it is evident that 
the multiplicity of meanings attached to childbearing 
involves conflicting (positive versus negative) values. 
Some of these values tend to favour having a child, an 
additional child, or many or few children, while others 
tend to operate against these. A crucial dividing line, in 
terms of family size choice, may be drawn between the 
industrialized societies where the value of children is 
predominantly psychological and the developing socie
ties where it is largely economic and social. The 
common denominator seems to be that, regardless of the 
cost of having children, childbearing is a socially 
prescribed role expected of couples in every society. The 
difference then lies in the number of children considered 
by parents to be adequate for the attainment of their 
valued goals. Thus in every society, "the first birth 
signifies for parents such factors as adulthood, parent
hood, virility or femininity, fulfilment of marriage",35 as 
well as personal motivations such as the desire to 
experience childbirth, the excitement of creating a new 
life and nurturing it, the urge to reproduce the self and 
so on. The first child is therefore crucial in every 
culture. The first birth, in turn, engenders other motiva
tions for a second child, such as the desire to provide a 
companion for the good of the first child and balancing 



the sexes in the interest of each of the spouses. 
According to Fawcett, at least in developed societies, 
"the peak of childbearing motivations occurs between 
the first and the second birth".35 This fact indeed marks 
the point of departure between the developed societies, 
where the two-child family easily fulfils the needs served 
by children, and the developing societies, where more 
children are often required to meet the pressing de
mands on the family to eke out a living on land, where 
more than two children are required to fulfil the social 
values, and where the family system offers substantial 
relief against the burden of many children. 

In examining the value and cost of children to 
parents, it is therefore important to take account of both 
the economic and the non-economic (emotional and 
psychological) components as they apply to various 
cultural settings. · 

D. CHILD MORTALITY AND VALUE OF 

CHILDREN TO PARENTS 

In the preceding sections, the conceptualization of the 
relationship between child mortality, the demand for 
children and the value of children rests on the following 
train of reasoning: the demand for children is a derived 
demand and a given mortality condition generates 
appropriate responses relative to the number of surviv
ing children which parents perceive to be adequate to 
fulfil the needs served by children. In order to shed 
further light on these relationships, table V .1, at the end 
of this chapter, relates indices of mortality and fertility 
to the perceived values attached to children by parents. 
In this analysis, use has been made of the comprehen
sive presentation by Bulatao of data on the advantages 
and disadvantages of having children from 29 independ
ent surveys conducted between 1963 and 1978 in 26 
countries of the world.36 Although comparisons in the 
table are made within the context of the demographic 
transition theory, there are a few deviations from the 
known pattern of relationship between mortality and 
fertility. 37 For instance, Turkey has a very high infant 
mortality rate while the total fertility rate and the gross 
reproduction rate reflect moderate fertility. For analyti
cal purposes, the countries have been classified into the 
following four categories-high mortality, high fertility; 
moderate mortality, high fertility; moderate mortality, 
moderate fertility; and low mortality, low fertility. 

It is evident from the table that in the low-mortality, 
low-fertility countries, the economic, social and religious 
values of children are insignificant in the hierarchy of 
values and that greater emphasis is placed on the 
emotional and psychological values. There appears, 
therefore, to be a congruence between mortality reduc
tion, fertility decline, the vanishing economic role of 
children and the emergence of a different set of values 
of children to parents. Fewer children are required to 
fulfil the predominantly emotional and psychological 
values placed on children. At the other extreme, parents 
in the high-mortality, high-fertility countries emphasize 
the economic and social needs served by children. It can, 
therefore, be reasonably argued that the response of 
fertility to mortality is predicated on the desire to ensure 
that enough children shall survive to fulfil these needs, 
given the difficult economic climate and the social 
systems based on kinship that prevail in this region. 
Emotional considerations (such as companionship) fea-
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ture less significantly while psychological factors are 
hardly mentioned. 

In terms of costs, it is curious that parents in 
high-mortality, high-fertility countries appear to worry 
more about the financial costs of having children than 
those in the low-mortality, low-fertility countries. The 
expression of concern about costs in the former is indeed 
an indirect expression of concern about the general level 
of poverty which often dampens parents' hopes and 
aspirations for high-quality children (even if they have 
few children). Another notable aspect of the cost 
consideration is that emotional costs and concern about 
restriction on parents predominate in the low-mortality, 
low-fertility countries. The moderate-mortality, moder
ate~fertility countries, which fall in between, tend more 
towards the value patterns observed for the low-mortal
ity, low-fertility countries. The cases of Malaysia and 
Costa Rica (moderate-mortality, high-fertility coun
tries) tend to reflect a situation in which the onset of 
mortality decline has not generated a corresponding 
downward movement in fertility, presumably because of 
a lag in parental perception of increased survivorship. 
The value placed on children is also largely economic 
and follows closely the pattern observed for the high
mortality, high-fertility countries. 

Within the above framework, it should be expected 
that "given higher infant and child mortality, the values 
attached to having children should include security 
against mortality". 38 Yet Bulatao noted that, with the 
exception of the Thai survey, in which 11 per cent of 
2,950 husbands mentioned the lack of security against 
mortality as a disadvantage of a small family, the 
security factor in the demand for children has hardly 
been mentioned.39 He noted, however, that with regard 
to an only child, some respondents in five countries were 
more specific in expressing the fears "that an only child 
might die, and that if he died there would be no one to 
replace him, or that they would be more secure with 
more children".40 

This seemingly obscure position of the security factor 
on the score-board of value categories does not necessar
ily detract from the fact that child survivorship is a 
significant factor for the eventual attainment of what
ever value parents in various cultures place on children. 
The observed obscurity of the security-against-mortality 
risk in the value scheme in high-mortality, high-fertility 
countries may be explained by the fact that, given their 
personal experiences of child mortality and their percep
tion of mortality levels in their communities, parents 
tend to assume the security factor as a natural response 
mechanism rather than an overt personal strategy. 

Overall, regardless of the values r.laced on children 
and the perceived cost of children, chlld loss involves not 
only a loss of parents' time, energy, emotion and income 
already invested in the child but also a loss of the 
anticipated returns from the child. Mortality decline 
reduces the risk of these losses. At the same time, child 
mortality reduction implies that, in the long run, fewer 
births would be required to obtain some desired number 
of surviving children to fulfil a new set of values (largely 
psychological) placed on children. The cost per survivor 
should also decline.41 As Leibenstein points out, the 
effect of child mortality reduction at the early state of 
transition would be to increase the number of surviving 
children. Many more children therefore survive to 
productive ages, and begin to earn their keep, thus 



reducing the cost of their upbringing while also contrib
uting to their family's production efforts.42 Accordingly, 
Schultz argued that "the reduction in death rates 
increases the returns from having a child; indeed, all 
forms of human investment would appear to grow more 
attractive as human life is prolonged and morbidity is 
reduced".43 This observation is double-edged in that 
both parents and children must survive in order for 
parents to enjoy the benefits from their children long 
enough. 

However, this initial impact of child mortality reduc
tion based on the improved chance of child survival 
would eventually be neutralized by the limitations on 
the resources of parents to maintain the increased 
number of surviving children. Parents may therefore 
increasingly consider investing more in the quality of 
children relative to the returns from a large nuQ'lber of 
children.44 Similarly, "the non-pecuniary returns associ
ated with the psychological needs that children fulfil 
may diminish sharply after a certain number of children 
have been born".45 Parents would, in turn, prefer to 
invest their limited emotional resources on fewer chil
dren than spread them over many children with the 
attendant strains involved. 

In the final analysis, therefore, the effect of child 
mortality reduction on the value and cost of children is 
such that parents cannot afford to be indifferent to 
family size for an indefinite period of time. The critical 
point at which the change occurs seems to lie in the 
transition from the moderate-mortality, high-fertility 
stage to the low-mortality, low-fertility stage. Child 
mortality reduction may not only affect the values and 
costs attached to children but may in fact operate to 
modify the types of values and costs considered. The 
combined effect of both forces of change would be 
reflected in changes in family-size goals. The complexity 
of these relationships calls for greater research, espec
ially in terms of supportive data. 

E. SUMMARY AND CONCLUSION 

Within the context of the theory of demographic 
transition, various regimes of births and deaths can be 
associated with different hierarchies of values and costs 
of children. Although the direct effect of child mortality 
on the value of children is not immediately obvious, it is 
at least clear that under high-mortality, high-fertility 
conditions, parents emphasize economic, social and, to a 
lesser extent, emotional values of children. In contrast, 
greater emphasis is placed on psychological and emo
tional values and costs under low-mortality, low-fertility 
conditions. There is, therefore, a rather complex matrix 
of interrelationships involving mortality and fertility 
with the value of children as an intervening factor. 
Thus, at the early stage of transition, child mortality 
reduction increases the number of surviving children. At 
this stage, the adjustment in the demand for children 
and in births in response to declining mortality would 
not immediately be of such magnitude as to prevent the 
growth in family size. At the same time, the economic 
motives for childbearing still predominate and the 
increase in the number of surviving children constitutes 
an advantage to parents since many more children 
survive to productive ages. On the other hand, the later 
stage of transition is characterized by sustained reduc
tions in child mortality. Parents feel less pressure to 
have many children as a security against child loss as 
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children also become less valued for economic reasons 
and are increasingly regarded as costly dependants. 
Under such conditions, parents prefer fewer children in 
whom they can make greater emotional investment. 
Children become increasingly valued for psychological 
reasons, and child quality rather than the number of 
children becomes a predominant consideration in family 
size choices. It therefore follows that family sizes are 
smaller when the need to compensate in advance for 
possible child loss diminishes. This involves both 
changes in child mortality and in the value placed on 
children. 

It is important to note that the mechanics of this 
complex interrelationship have not been given adequate 
research attention. It is true, as Bulatao has pointed out, 
that "as a factor involved in fertility decline, mortality 
reduction has complex effects, not all of which appear in 
value-of-children data".46 While there is an urgent need 
for further investigation of the direct effect of child 
mortality on the value of children, the observed relation
ships between the various mortality regimes and differ
ent hierarchies of values have important policy implica
tions. This is particularly so in regard to the developing 
countries where the "progress made in the betterment of 
health and the reduction of mortality rates" has been 
described as "outstanding".47 While this may be so in 
relative terms, this progress has registered little effect 
on the number of children demanded by parents in 
n:ian.y developi~g .countries. Nor have there been any 
s1gmficant dev1at1ons from the known hierarchies of 
values attached to children in these regions. The present 
level of mortality change cannot be expected to affect 
parents' perception of the improving chances of child 
survival. It has not been pervasive enough to have an 
influence on the number of children desired and actually 
demanded, with the attendant reordering of the hierar
chy of values attached to children.48 Such magnitude of 
change would necessarily accompany sustained and 
widespread socio-economic transformations that would 
weaken extended family links and de-emphasize the 
reliance on children as the major source of family 
labour and parental security. This should be the ulti
mate policy focus if changing child mortality is to affect 
the contexts in which family size decisions are made. 
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TABLE V.l. ADVANTAGES AND DISADVANTAGES OF CHILDREN IN VARIOUS SAMPLES BY INFANT MORTALITY AND FERTILITY LEVEL 

Percentage based on selected single responses 

Advantages c Disadvantages 3 
TFR GRR 

i\.fortalitr and National infant By co·umry b Economic Family Religious. Other Restri<'tion fertility cfa.~.~ijication mortality per (medium variant} practical name. social Companionship, Marital P~ychologica/ Financial Emotional childhearing on and sample J 000 births a 1970-1975 help prestige obligations happiness bond appreciation cost strain demands parents 
High mortality. high fertility 

Kenya (Akamba) ........... 83 (1977) 7.59 3.74 
Female ................. 21 41 0 32 3 0 
Male .................. 15 55 0 30 0 0 

Nigeria (Ibo) .............. 178 (1965/1966) 6.49 3.20 
Female ................. 34 37 13 16 0 0 51 8 42 0 Male . . . . . . . . . . . . . . . . . . 28 42 12 18 0 0 53 10 37 0 

Nigeria (Yoruba) ........... 6.49 3.20 
Rural .................. 

89 0 4 0 Urban ................. 82 0 9 0 
Nigeria (Western-Lagos) .... 6.49 3.20 

Female ................. 38 41 2 15 0 0 94 0 5 0 Male .................. 37 43 2 15 0 0 96 0 5 0 
Ghana (Rural) ............. 115 (1970) 6.70 3.30 64 26 5 5 0 0 63 36 I 0 
Ghana (Sisala) ............. 115 (1970) 6.70 3.30 62 36 0 2 0 0 
Bangladesh (Parkait) ........ 153 (1969-1974) 6.83 3.33 

Female ................. 54 27 12 6 0 0 0 13 86 0 Male . . . . . . . . . . . . . . . . . . 41 38 16 5 0 0 0 33 67 0 
VI Iran (Shiraz) .............. 112 (1973-1976) 3.19 3.19 00 

Workers ................ 35 0 0 65 0 0 69 22 5 4 Shopkeepers ............. 47 13 27 13 0 0 80 20 0 0 
Sierra Leone .............. 6.50 3.20 69 7 13 10 0 0 58 18 22 0 
Colombia ................. 77 (1973) 4.78 2.33 82 2 4 IO 0 0 71 0 25 2 
Mexico .................. 70 (1972-1974) 6.19 3.02 72 2 9 16 0 0 57 0 33 6 
Peru .................... 130 (1970-1975) 5.84 2.85 83 I 6 9 0 0 81 0 15 
Philippines ................ 80 (1970) 5.49 2.68 

Female ................. 53 I I 38 3 4 25 15 55 4 Male .................. 51 3 0 38 4 4 25 12 59 4 Turkey ................... 125 (1974-1975) 2.59 2.59 
Female ................. 42 5 12 26 7 8 32 12 48 7 Male .................. 31 9 22 20 6 12 59 5 28 7 

Indonesia (Java) ........... 114 (1975) 5.69 2.78 
Female ................. 62 15 I 17 2 3 24 7 62 7 Male .................. 51 24 I 12 4 7 41 7 50 2 

Thailand ................. 76 (1974-1975) 5.56 2.71 
Female ................. 75 3 I 16 3 3 29 7 50 14 Male .................. 69 10 2 12 3 4 41 8 42 9 

India .................... 134 (1969) 5.64 2.75 
Rural .................. 48 32 II 4 0 5 Urban ................. 21 34 9 8 2 6 

Chile (Santiago) ........... 61 (1975) 3.32 1.62 
Low income ............. 28 0 0 38 20 14 69 14 17 0 Middle income ........... 0 0 0 57 34 9 59 33 8 0 



TASLE V.1. (conlinued) 

TFR GRR 
Allwllll.,.c Di""""'6•-·· 

Mon11lily.,,,, N1111-l/'!f- llyCflfl•'Yb £.--le FtlM/ly R,11,W..s. "'"" RrsJrldiull 
/mill1y ''-'Jkollall 

_,,,,,,,,,,.._ ,_,,,_;,,,,;_/ pr«tklll -· J«iol c_,,.,._,,,p. · M11rl1ol Psyclwlofico/ Fi,,.tldo/ £_,_, 
'""""""'"' Oii ,,,,,,..,,,,,,,, 100011/ntu• 1910-197, Mlp prrSl/p alllipl- """"'""' .. """" opprttiatlall Ct¥I sll'lli11 *""""" ~· 

Moderate mortality, high fertility 

Malaysia (West) ....••.•... 32 (197S)11 S.23 2.SS 
Female .•••..•.....••.•• 6S s 0 22 3 3 29 10 44 
Male ......•..•...••... 63 7 2 20 3 s 30 10 so 

Costa Rica .•..........•••. 28 (1977) 4.26 2.08 82 I 4 10 0 0 66 0 30 

Moderate mortality, low fertility 
Korea, Republic of ......••.. 47 (1970) 2.16 2.16 

Female •....••.•..•..•.• 19 7 2 44 7 21 24 12 44 
Male ...•.••••.•..•..•.• 16 12 3 31 9 21 39 9 33 

Taiwan prorince of China .•••• 2S (1977) 
Female ...•.••.•.•••.••• 14 14 2 62 4 4 18 42 34 
Male .••••...•.•..•••••• 17 26 3 47 4 3 28 43 26 

Low mortality, low fertility 
Sinpporc ..............•. 13 ( 1978) 2.61 1.27 

Female .•...•.•.•••••.•. 14 8 I 6S 7 s 26 29 29 
Male .•••..•••..••.•.•. 13 12 2 S4 13 6 49 23 20 

Japan ................... 9 (1977) 2.07 1.01 
Female .••..•••.•••.•.•• 7 I 2 42 14 34 10 16 26 
Male •.••..•••••••.•.•. 6 4 2 44 12 32 18 16 29 

Australia .••..•.••.•.•..•. 12 (1977) 2.S3 1.23 
VI Female ••.•..•.••••..••• 2 0 4 44 20 30 20 18 27 '° Male •.•••..•••.••••.•. 2 0 s 40 20 33 26 16 20 

Netherlands (female) •••..••• 9 (1971) 1.97 0.96 6 0 I 32 16 4S 4 21 13 
United States of America ..••• 14 (1977) 1.97 0.96 

Female .•..•..••••.•.•.• 4 I 7 47 IS 26 27 10 13 
Male •.••.•.•.•.•.•...• 4 4 6 40 21 2S 3S 10 10 

Bc~um .....•....••..•.•. 12 (1978) 1.94 0.94 
cmale ......•••...•..•• 6 0 I 47 16 30 6 24 33 3S 

Male ....•......•.••.•. s 0 0 42 17 36 7 23 29 39 
Germany, Fed. Rep. or (Bavaria) IS (1978) 1.62 0.79 

Female ........•...•...• 4 I 10 43 13 29 s 20 8 67 

SouTCes: "United States Bureau or Census, World Population 1977: Recent demographic estimate.t 
"United States Bureau of Census, World Population 1979: Recent demographic estimates for countries and regions of the world (Washington, D.C., 1980). 

for countries and regions of the world (Washington, D.C., 1980). TFR =Total Fertility Rate. 
b Demographic Indicators of Countries: Estimates and Projections as assessed in 1980 GRR =Gross Reproduction Rate. 

(United Nations publication, Sales No. E.82.XllI.S). . . = not available. 
c Rodolfo A. Bulatao, Further evidence of the transition in the value of children, papers of Percentages for responses on advantages and disadvantages have been adjusted (see 

the East-West Population Institute, No. 60-B (Honolulu, Hawaii, 1979), pp. 68-71. Bulatao). Non-response/don't know were excluded in percentage calculations. 



VI. DYING AND MOURNING: THE ENGLISH CASE 

James Walvin* 

One of the seminal facts of English history in the 
course of the nineteenth century was the decline in the 
death rate. Whereas from 1840 to 1875-the peak years 
of industrial and urban growth-the average death rate 
was between 22 and 25 per 1,000 population, by 1914 
this had fallen below 15. There nevertheless persists a 
popular image of the debilitating squalour of urban 
England in those years, a squalour which is widely 
assumed to have been responsible for a marked deterio
ration in the quality of life of the English people. Set 
against the irrefutable evidence for improvement-none 
more convincing than mortality rates-there remains 
however an abundance of information on substantial 
strata of urban life locked into the most abject of 
material and social conditions. Indeed some of the most 
influential pieces of evidence upon which historians have 
relied has been that corpus of social investigation, both 
empirical and fictional, by writers, beginning with Sir 
Frederick Eden and continuing through Engels, Dick
ens, Mayhew, Booth and Rowntree. And yet, to admit 
the existence of widespread urban poverty as late as 
1914 (and of course beyond) is not to challenge the case 
that the English people found their collective urban 
conditions progressively improved from the 1840s on
wards.' 

The exceptions to this general rule are well known but 
it is none the less worth repeating them. Death-with 
the ailments which preceded it-was suffered unevenly 
among the social classes. Infant mortality among all 
classes, it is true, remained inflexibly high throughout 
the century but the poor suffered its ravages more than 
others. The national figures for infant mortality reached 
their peak in 1899 (though presumably because the data 
collection had become progressively more sophisticated 
and accurate over the century). Even then, however, 
infant mortality was better (that is, lower) than in most 
European countries. But when the English national 
figures are broken down it is possible to appreciate the 
wide spectrum of social experiences they represent. In 
Bath in the 1830s and 1840s, l child in 2 from 
working-class homes died before the age of five. In 
middle-class homes the figure was 1 in 11. In Liverpool, 
in 1899 the infant mortality rate in more prosperous 
wards of the city was 136 per 1,000. In the poorer areas 
it stood at 274 and in the meanest of streets, it was a 
catastrophic 509 per 1,000.2 

It is now perfectly clear why death rates among 
infants and young children remained so high, at a time 
of falling rates in the population as a whole. The 
new-born and the young were endangered by complex 
natural and social problems which nineteenth-century 
man seemed incapable of countering. The squalor of the 
home, the physical conditions of the cities, the cumula-
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tive impact of poor diet, bad water, poor ventilation, 
dangerous sewage and a lack of personal hygiene, all 
these and more, in conjunction with the relative inade
quacies of paediatrics and domestic child-rearing prac
tices, worked themselves out in the fearful infant and 
child mortality statistics. Whatever the local-or 
class-variations, infant and child mortality remained 
apparently immune to the overall social improvements 
which characterized English urban society from 1840 to 
1914.3 

In the face of this demographic evidence it becomes 
clearer why Victorians seemed to devote so much time 
and effort (in literature, painting, iconography and 
worship) to the death of the young. Indeed it seems 
perfectly clear that the literary discussion of young 
deaths (especially in literature aimed at the young 
themselves) was designed as a preparation for the 
unavoidability of death in the real world. What appears, 
at first glance, to be a Victorian obsession with the 
morbid and the bizarre, becomes more comprehensible 
and acceptable when set in the context of prevailing 
mortality rates among the young. Unusual as it may 
now seem (to Western eyes at least) the young were 
prepared for death from the earliest days of their 
exposure to contemporary literature. 

"Ah, little one, with us 'tis so, 
We know that soon we all must go; 
And so we wonder, whispering low, 
'Whose turn next?' "4 

In the homes of more prosperous children (where in any 
case the incidence of young deaths was lower than 
among the poor), contemporary children's literature-of 
all sorts and conditions-invariably returned to the 
theme of death and dying, and of the need to prepare 
for it. A boys' magazine of 1867 noted: 

"Death has been busy among us. The great leveller, 
with his keen scythe, has been doing his harvest work 
sparing neither the good grain nor the worthless 
tares."5 

It had long been a literary convention to use death and 
dying (often in ghastly forms) as cautionary tales for 
children's instruction. An early moral tale, Mrs Sher
wood's History of the Fairchild Family, continued to be 
a popular Victorian children's book; it described three 
deaths, the most unpleasant being the incineration of a 
disobedient girl.6 Of course many cautionary tales were 
understandable: the lessons against the risks of fire, 
water and accidents, which all parents worry about. 
Victorians however spelt out the realities in a form 
which the modern Western reader might find unneces
sarily ghoulish: 

"Remember Kate Morris-poor, dear little girl
So merry, so active and bright; 



So happy and full of gay spirits one morn, 
A scorched, blackened corpse the same night."7 

Tales of accidents, death, suffering and mutilation were 
commonplace throughout Victorian children's literature 
and in the most graphic and often nauseating detail.8 

Religious and sectarian children's literature under
standably dwelt on death; it was after all that rite of 
passage (for the godly) to eternal salvation. Used 'as an 
instrument to inculcate the qualities of obedience and 
religiosity, such literary devices-in hymns, prayers and 
stories-lingered on death (especially the death of a 
child) as a means of gaining salvation. 

"There is an hour when I must die, 
Nor do I know how soon 'twill come; 
A thousand children, young as I, 
Are called by death to fear their doom. 
Let me improve the hours I have, 
Before the day of grace is fled; 
There's no repentance in the grave, 
Nor pardons offered for the dead."9 

It is, of course, impossible to assess how effective such 
literature was in disciplining children; none the less, it 
was a ubiquitous theme in writings for children. 

"Child Tell me, mamma, if I must die 
One day, as little baby died; 
And look so very pale, and lie 
Down in the pit-hole by his side? 

"Mamma 'Tis true, my love, that you must die, 
The God who made you says you must; 
And every one of us shall lie, 
Like the dear baby, in the dust." 10 

The treatment of death in children's literature 
changed as the century advanced but the changes seem 
to be much more a response to altered literary genres 
and devices than to any alteration in the demography of 
death. And right to the end of the century, death was a 
central theme in children's literature. Of course what we 
need to grasp is that this literature, although written for 
children, was penned by adults. It therefore provides us 
with a number of idealized images of adult perceptions 
of death, images fostered among the young in the full 
knowledge that they would, almost certainly, face the 
social realities of death (in ways very uncommon indeed 
for modern Western children). And here lies the nub, 
for as ghastly or even bizarre as this literature of death 
may seem (today at least), the significance of death for 
the Victorian young lay, not in its literary representa
tions, but in its reality, its regularity, and its inescapa
bility. 

Victorians-and Victorian children-were influenced 
not so much by descriptions of death as by seeing it 
within their own homes. There is for instance a plethora 
of accounts of the sudden and unexpected death of the 
young-in all social classes. Indeed so commonplace 
were they that undertakers' cabs were designed so that a 
small coffin could fit beneath the driver's seat. 11 From 
the highest to the humblest, families experienced the 
sudden and unexpected death of a child (and of course 
of adults, notably women in childbirth). Today, in the 
West at least, so rare are such deaths that they are 
normally traumatic in the extreme-among the most 
difficult of personal and family tragedies. Indeed the 
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death of the young in Victorian England is more akin 
(statistically and in its morphology) to deaths of the 
young in third world countries. There is however an 
unfortunate tendency, when viewing such commonplace 
deaths, to imagine that their frequency, their ubiquity, 
necessarily meant that survivors responded in a qualita
tively different fashion than in the modern West. It is in 
fact a variation on the hackneyed theme that the 
"cheapness of life" elicits a colder, more rational, less 
emotional response. There is, however, powerful evi
dence to the contrary. 

"There are griefs so gentle in their very nature that 
it would be worse than false heroism to ref use them a 
tear. Of this kind are the deaths of infants."12 

These words, by the radical Leigh Hunt, provide an 
entrance to the complex world of emotional responses, in 
this case to death, a problem all the more acute when 
one studies the experiences of people who left few 
literary survivals. Indeed, the relative muteness of the 
documentation has led some historians to impute to the 
poor and the dispossessed a lack of sensibility when 
faced by death. And yet the poor did grieve-however 
constrained their grief by the harshness of their econom
ic circumstances-and they did mourn-however press
ing the need to return to their daily labours in order to 
keep for themselves a bare sufficiency. For obvious 
social and economic reasons, poor people were generally 
unable to afford the costly and time-consuming rituals 
of bereavement that formed so highly structured a 
feature of the world of the prosperous. Few working 
men or women could spare the time to grieve extensively 
in public; few could afford the costly trappings of 
bereavement or the expense of elaborate interment. For 
legions of-perhaps most-working people, it was all 
they could do to raise the money for the coffin and the 
grave-digger's handcart to transport the dead child to 
the graveside. It would be quite absurd, however, to 
conclude from the simplicity-the starkness-of many 
plebeian burial and mourning patterns-and from the 
survivors' need to survive in a harsh world-that this 
provides evidence of a lack of emotion.13 

Among working people, the celebrations of death 
were shaped by the needs (and limitations) of the living. 
The determination to secure a "decent" funeral for 
members of one's family was in fact a striking feature of 
all strata of Victorian society; among the poor it took 
the form of subscriptions to burial clubs and friendly 
societies (a tradition going back to the eighteenth 
century). As the nineteenth century advanced, proper
tied commentators denounced the plebeian "obsession" 
with saving for a burial. Sir Edwin Chadwick noted in 
1843: 

"The desire to secure respectful interment of them
selves and their relations is perhaps the strongest and 
most widely diffused feeling amongst the labouring 
cl~sses of the population. Subscriptions may be ob
tained from large classes of them for their burial 
when it can be obtained neither for their own relief in 
sickness nor for the education of their children nor for 
any other object."14 
The need for a respectable funeral was not created by 

the conditions of early nineteenth-century urban life. 
None the less the distinctive problems of urban growth, 
and some of the political responses to those difficulties, 
accentuated the cultural commitment to a decent funer
al. Among the poor, the determination to set aside 
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money for a funeral was reinforced by the Poor Law 
Amendment Act of 1834-and its threat of a pauper's 
grave. Thereafter generations of the English poor took 
inordinate steps to avoid such a fate. To be buried "on 
the parish", to be consigned to the anonymity of a 
pauper's grave, was the ultimate social disgrace, for 
such burials transgressed all the traditional values 
associated with a proper and respectable burial. It was 
the ultimate act of deracination, for the pauper's burial 
plucked a person from that web of social customs and 
practices that formed a value system from birth to 
death. By consigning the body to the cheapest of 
anonymous burials, with the minimum of ceremonies, 
and by decreeing that the body's final resting-place 
should be recorded communally and should have no 
personal marking whatsoever, the pauper's funeral 
transgressed the most important of all plebeian burial 
customs and ceremonials. It allowed no opportunity for 
family or communal mourning; no occasion for the 
paying of friendly, neighbourly or familial respects; no 
opportunity-and no location-for those rituals of re
membrance-on birthdays or anniversaries-so impor
tant in society at large. The efforts to avoid the pauper's 
grave not only provide an insight into the contemporary 
fear of the Poor Law itself but also help to reinforce the 
importance and significance contemporaries attached to 
their burial customs and ceremonials. 

What made the death-as opposed to the burial-of a 
pauper so unpleasant and unusual was the fact that it 
took place outside the home. And it is at this point that 
we encounter one of the major, qualitative shifts in 
social customs between Victorian society and our own. 
Victorians almost always died in their homes. Today, 
the great majority of English people die in institutions. 
But in a society where public institutions-whether 
hospitals or workhouses-were, for various well-known 
reasons, places to avoid, to die outside the home and 
within the bleak walls of such institutions was to destroy 
important and time-honoured customs. In the home one 
would, for instance, be cared for as well as material 
circumstances allowed. In one's last troubled and possi
bly painful days and hours, there was comfort to be had 
from loved ones and friends. In the workhouse this was 
absent. Moreover the varied ceremonies of bereavement 
were overwhelmingly domestic. Whether in a squalid 
slum or the grandest of homes, Victorians died sur
rounded by their families, friends and neighbours. 
Dying was a family and, in many cases, a communal 
affair in a way which is perhaps difficult to grasp today 
when the old and sick tend to die in institutions, 
hospitals and homes, and the corpse is then transported 
to a commercial funeral home. 

Keeping the body in the home posed serious problems, 
notably among the poor. In overcrowded homes family 
life-of necessity-continued around the body. The 
cultural emphasis on keeping a corpse at home was 
widely recognized as a health hazard, more especially in 
times of contagious diseases and epidemics. "The sides 
of a wooden coffin, often imperfectly made, are at best 
all that divides the decomposition of the dead from the 
respiration of the Iiving".15 Indeed the insistence, backed 
by law, upon immediate burial in the cholera epidemics 
of the 1820s and 1840s was fiercely resisted because it 
transgressed the traditional observances associated with 
keeping a body in the home. This problem was accentu
ated when a poor family was unable to afford a burial 
on the first Sunday (the traditional day for funerals) but 
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needed another week to raise the money. Thus there was 
a great deal of prudence in saving for funerals-and 
hence the obsession with burial clubs. 

To make matters worse, family, friends and neigh
bours often insisted on peering at and even touching the 
decomposing body. This was perhaps understandable in 
a period before medical certification of death and when 
it was important to confirm both the person's identity 
and that he was indeed dead. According to the memoirs 
of a man who lived in various villages in East Yorkshire 
in the 1830s and 1840s: "At that time it was a custom, 
when a person died, for most of the villagers to go and 
see the dead body after it had been laid out."16 

Such events were much more commonplace in a 
Victorian family than would be the case today. The 
death of a relative, friend or neighbour was a common 
occurrence. The case of the radical Samuel Bamford 
was perhaps extreme, but it none the less illustrates a 
wider point. As a child, Bamford lost a brother, sister, 
grandfather and finally his mother in a smallpox 
epidemic. 

Whereas death and dying among the poor were 
inescapable, in more prosperous homes the dying and 
the dead could be removed to a separate room, but even 
then death and dying were unavoidable because of the 
insistence on family gatherings around the deathbed. 
The iconography of the death of Prince Albert clearly 
shows the royal family, including small children, gath
ered at the deathbed. Death, then, not merely took place 
in a domestic setting but was primarily a family affair, 
not left to distant and remote specialists or institutions 
but handled and absorbed by all members of the family. 

The most common death which Victorian and Ed
wardian families had to endure was the death of a baby 
or young child. For the prosperous, the attendant costs 
were no real problem but for the poor, where infant 
mortality was, as has been seen, disproportionately 
common, these deaths could involve a crippling financial 
burden. Hence the need to save for a funeral (although 
many benefit clubs refused to cover the very young-a 
clear indication of the frequency of such deaths). As 
late as 1911 Mrs Pember Reeves, in her study of the 
poor, remarked: 

"A working man and his wife who have a family 
are confronted with the problems of burial at once. 
They are likely to lose one or more of their children. 
The poorer they are, the more likely they are to lose 
them. Shall they run the risk of burial by the parish, 
or shall they take Time by the forelock and insure 
each child as it is born, at the rate of a penny a week? 
If they decide not to insure, and they lose a child, the 
question resolves itself into one of borrowing the sum 
necessary to pay the funeral expenses, or of undergo
ing the disgrace of a pauper funeral." 17 

The young not only died in large numbers but they 
also saw death around them in a fashion and at a 
proximity which would be unfamiliar in the modern 
West-though not in third world countries. Our diffi
culty is to judge what effect this contact with death had 
on the young. In poor homes children shared the room 
and even the bed of a dying sister or brother. Even in 
more prosperous homes children were, as we have seen, 
ushered to the deathbed. The results of such experiences 
were varied: sometimes scarcely remembered, some
times utterly traumatic. Research conducted in the 
1960s among children in hospital wards who were 



confronted by the prospects of death of other children, 
or even of their own deaths, reveals a number of 
interesting points. By and large children's perceptions of 
death are "unrealistic" until about the age of seven. 
Thereafter a more adult mentality seems to set in, and 
death comes to be appreciated in a more adult and 
understanding way. 18 Of course there is a fundamental 
problem here. In the West, modern medicine is now 
thought to provide a cure and prevention for many 
natural ailments. On the whole, modern Western chil
dren do not die when they are ill, and they (and their 
parents) can reasonably expect medical assistance to 
cure them. However, would Victorians have placed a 
similar faith in contemporary medicine, more especially 
those lower on the social scale who, at least earlier in 
the century, might not have encountered a doctor at 
all? 19 

What sick children (and of course adults) often 
encountered when they were dangerously ill was not a 
person summoned to cure them, but a person intent on 
securing their entry into the next world. The ministers 
and priests called to the bedside were normally at great 
pains to talk about the imminence of death and the need 
to prepare for the next life. However resistant a sick 
person might have been, he or she was often faced not 
merely with a battle against an ailment but also with a 
religious descant on mortality. 

Speaking to children in an area afflicted by an 
epidemic of whooping cough, the Reverend Carus 
Wilson declared: 

"My dear children, the whooping cough is spread
ing fast; several little ones have died of it. Day after 
day I hear the bell tolling, and one little child after 
another has been buried here . . . . I see your little 
faces swelled, and hear you coughing; but I am pained 
to think how few of you would be found ready were 
you called to die of it."20 
Of course we need to recognize that the Victorian 

obsession with "a good death" and the need to be 
prepared to enter paradise was, at its simplest, a 
personal and collective necessity in the teeth of such 
ubiquitous and apparently unflinching levels of mortal
ity-especially among the young. Not until infant 
mortality began to decline (in the West, in the twentieth 
century) did this religious obsession give way to a more 
secular approach to death and dying. Faced by the 
inescapability of young deaths-and by the inability of 
medicine (folk or formal) to prevent it, Victorians 
resorted to their various faiths. By the mid-twentieth 
century, modern Western people had come to invest 
their primary faith in the technology of modern medi
cine to prevent or to cure. 

Perhaps the most obvious transformation in Victorian 
celebrations of death was the quite dramatic change in 
burial-grounds. The emergence and proliferation of the 
Victorian urban cemetery was not only a new architec
tural form (which survives of course to this day) but it 
created new patterns of celebrating death which form a 
qualitative break with more traditional patterns. A 
simple example will suffice. In 1908, 4,000 people 
visited the Blackpool cemetery each Sunday at the 
height of that town's remarkable tourist season. They 
went to pay their respects, to place flowers on the graves 
of loved ones and generally to stroll round the pleasantly 
designed and landscaped gardens of the cemetery. It 
was, in fact, very much like a visit to an attractive park. 
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A mere century before, however, English urban ceme
teries were places to avoid. At worst they were pestilen
tial, at best merely unpleasant. The early nineteenth
century burial-grounds were a source of social concern, 
a matter of medical alarm and a political outrage, which 
demanded municipal, private and, ultimately, national 
intervention. 21 Some measure of the problem-and the 
successful efforts to tackle it-can be gauged from the 
fact that between 1852 and 1899 some 45 Acts of 
Parliament were passed regulating the various problems 
of burial.22 Like the towns and cities which they served, 
and which initially they fringed, the cemeteries were 
cleaned up, as part of that general amelioration of 
English social life which itself had profound effects on 
levels.of mortality. 

~t is a central theme of this present argument that, of 
all the changes that affected the English celebrations of 
death, none were so dramatic or far-reaching as the 
reform of the English urban burial-ground. The rapid 
increase in population-and its concentration in urban 
areas-created, by the early nineteenth century, serious 
problems about the disposal of the dead. By the 1820s 
and 1840s urban burial-grounds were, quite literally, 
full up; so too were the churches. The national epidem
ics of those decades served merely to highlight the 
already distressing and at times gruesome conditions 
prevailing in the churchyards and burial-grounds. 

What was needed, above all else, were more cemeter
ies. Sponsored by various burial acts (and, revealingly, 
sometimes inaugurated by private companies), cemeter
ies were opened by the thousands. In the 30 years up to 
1863 an estimated 2,928 new ones had been opened.23 

This proliferation of new cemeteries actually broke the 
traditional links between the old burial-ground and the 
church. For all th'eir religious imagery and connections, 
the new cemeteries were distant from the traditional 
places of worship. The consequences for the rituals of 
mourning and remembrance are clear. For those wor
shippers who attended church, it was a simple matter to 
pay respect to dead relatives and friends buried in the 
churchyard. Henceforth, except for those buried in the 
graveyards of the new Victorian churches, a visit to a 
burial-ground involved a conscious journey: a deliberate 
and separate effort, quite distinct from the act of 
worship and church attendance. 

For a variety of obvious hygienic and financial 
reasons the cemeteries were developed on the edges of 
the towns and cities, though in time they were, of 
course, to be engulfed by further urban encroachment. 
The new Cemetery Company in York, for example, 
opened for business in 1837 on eight acres outside the 
city. In York, no less than in London, the horrific 
problems of burial were brought into sharper focus by 
the impact of the cholera epidemics in the 1830s and 
1840s. Before 1837 the existmg York churchyards were 
crammed with bodies, and the churches themselves were 
filled with the stench of the dead buried inside. Corpses 
were often buried merely inches below the surface and 
in many graveyards soil and rubbish had to be dumped 
on top in order to provide more burial space.24 

Even as the new cemeteries were developed, they 
became bigger and fuller. In York the original 8 acres 
of 1837 had by 1904 grown to 14 acres. By 1958 the 
cemetery covered over 50 acres and was almost full. 25 

By then it was often a long walk from the entrance to 
the grave. Thus the cemetery organizations and munici-



pal authorities began to keep detailed logs and plans in 
which they recorded the location of each grave. In fact, 
Victorians began their first effective efforts at town 
planning not for the living, but for the dead. The new 
cemeteries were as rational as their urban hinterlands 
were ad hoc: as planned and as landscaped as the 
former were confused and jumbled (notwithstanding 
some notable efforts at town-planning). At its most 
extreme-and this is clear to anyone visiting a surviving 
Victorian cemetery-the Victorian architecture of death 
and bereavement became high art in itself. Some of the 
most outstanding designers, landscapers, architects and 
builders put in their best efforts to commemorate and 
accommodate the dead. Nor was this peculiar to the 
best known cemeteries in the bigger cities. In essence, if 
not in such grandiose form, much the same was true of 
many of the new municipal cemeteries. 

If we examine the location and geography of the new 
cemeteries, it is clear how they altered the patterns of 
bereavement and burial. Cemeteries on the edge of town 
were often distant, in contemporary terms, from the 
centres of population. Funerals at these cemeteries 
invariably involved a lengthy and therefore costly pro
cession, thus increasing funeral costs for the poor and 
the prosperous. Typically Victorian however, the ceme
teries charged different rates for the various social 
classes. At Tiverton, the cost of the hand-hearse was 
"for an adult labourer 2/6. The like for a tradesman or 
any other person 5/-".26 

Thus, the late Victorian burial-ground was a neat, 
attractive parkland, a place to be visited for pleasure as 
much as for family ceremonies. But the cemeteries also 
created a new phenomenon; the procession to the 
graveside. By the late nineteenth century, there was a 
myriad of new organizations that turned out to follow 
the coffin on its route to the grave. In addition to the 
relatives, neighbours and friends, the processions were 
now joined by members-or representatives-from 
those various (though relatively new) institutions that 
had emerged in the course of the century. Friendly 
Societies--perhaps the most widely supported of work
ing-class institutions by the 1870s-normally instructed 
members to attend a member's funeral. In Campsall, 
Yorkshire, the relevant rule insisted that officials and 
members of the local Friendly Society 

"shall attend the funeral of every free member of the 
same, who shall die within three miles of Campsall 
aforesaid, and shall follow the corpse from the house 
where he lies deceased to the place of interment in a 
decent and orderly manner."27 

By the last quarter of the century there was, quite 
simply, a profusion of organizations-notably among 
working people-represented at the funeral. And of 
course these organizations were themselves a reflection 
of other transformations in society at large. Funerals 
attracted representatives from churches, chapels, Sun
day schools, ragged schools, unions, football clubs, 
musical organizations and more. Brass bands in full 
dress, with their own local supporters, invariably fol
lowed a member to the graveside. Indeed, this, in 
conjunction with the emergence of church music, organ 
music and choral singing, had transformed many funer
als into a notably musical occasion. At its most elabo
rate, a working-class funeral reflected the broader social 
and economic culture of the locality; a distinct change 
from the basic and bleak functionalism of the early 
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century. lt may seem an odd point to make, but the 
collective plebeian celebrations of death were a reflec
tion of the colour and variety of late Victorian working
class life. There is no doubt that working-class funerals 
had become more elaborate. But this was not so much a 
reflection of the changing demography or mortality 
rates as of the enhanced economic positions of large 
numbers of working people. For all the undeniable 
residual layers of poverty, there were many working 
people with a little extra cash for a range of leisure 
activities and material consumption (however simple). 
Funerals were, in essence, a reflection of the prolifera
tion of leisure activities and the wider diffusion of free 
time and spare cash, among large sectors of the male 
working-class community. 

The extravagance of the mourning patterns among 
the prosperous is well known. From the monarchy and 
aristocracy-where bereavements were sometimes high 
points of national extravagance-through to the humble 
and recently emergent middle classes, death and be
reavement were the occasion for remarkably elaborate 
celebrations. A complex calendar of mourning-which 
changed with the family distance between the survivors 
and the deceased, strict adherence to colour and types of 
dress, limitations on the types of social activity permit
ted to the mourners, all these and more provided a web 
of behaviour which determined most facets of social life. 
It was to be found at its most elaborate in the Royal 
Court and among those most under its influence. 

It was, obviously, an expensive and time-consuming 
affair in which the great bulk of the common people 
could have no part. Once more, the celebrations of 
death were primarily a reflection of economic power and 
status. In the process, the propertied celebrations of 
death created their own economic activity. 

The degree to which patterns of mourning were 
economically important is well documented. Cour
tauld's, for instance, effectively cornered the expanding 
market for black crepe, its employees sworn to silence 
about production methods. Indeed that company's pro
duction figures and the numbers of people they em
ployed in the manufacture of crepe provide a revealing 
index to formal mourning patterns. Equally significant, 
however, is the fall in demand for crepe in the 1890s
coinciding with the first shift away from the high point 
of vigorously observed upper-class Victorian mourning. 
There are other indicators of the economic ramifications 
of death. The small Yorkshire seaport of Whitby, its 
whaling heyday long past,-was in obvious decline by the 
early nineteenth century. Then the growing demand for 
mourning jewellery made from local "jet" transformed 
that town's economy. In 1832 there were only 25 men 
working in jet; twenty years later this had grown to 
several hundreds and by the early 1870s, the apogee of 
the town's jet-based fortunes, there were some 1,400 in 
the industry. Thereafter there was a rapid decline, due 
largely to competition from artificial materials in 
mourning jewellery.28 There was a veritable army of 
people employed directly or indirectly in the Victorian 
business of death. In London in the 1840s-where some 
half a million funerals took place in the decade-there 
were 275 undertakers, dominated by a core of 60, and 
perhaps upwards of another 3,000 people dependent on 
them: drapers, tailors, publicans, carpenters, cabinet
makers, upholsterers and auctioneers. Such costs, in 
addition to the burial fees charged by ministers (in 1838 
the vicar of St Giles-in-the-Fields earned 764 pounds in 



one year) 29 led to constant complaints. It seemed quite 
wrong th~t so much money was simply tipp~d into the 
grave. From 1834 those purse-proud guardians of the 
workhouses were able to impose an element of ~cono
my-in the funerals of those (the paupers) who m any 
case had no prospects of an expensive burial. · 

• • • 
The central problem in wr~tin~ a gen~ralized. account 

of English patterns of mournmg is that m pract~ce those 
customs were primarily local-~ven. paroch1~l-and 
often defy any national generahzation. Despite the 
degree of urbanization throughout much of .rural En
gland, social life continued more. or .less as it had for 
centuries. Folklorists of the m1d-mneteenth century 
tabulated the remarkable varieties of village burial and 
mourning customs. In certain localities, custom dictated 
that the dying should be mov.ed a"".ay from mattresses 
stuffed with pigeon-feat~ers. Death m a hou.sehold often 
led to the draping of mirrors and clocks; wmdows were 
flung open. There were large numbers of local customs 
using bees in mourning customs;. black crepe was hl!ng 
over local beehives. Black remamed the overwhelmmg 
colour for mourning, though other more muted colours 
could also be used; in certain localities white was used 
for the young or the unmarried. Flowers too were 
common, an antidote to the smell of death but also a 
reminder of freshness in the midst of death. Food and 
feasting were universal fixtures. of mourning cust~ms. 
Relatives and neighbours, attendmg the coffin the mght 
before interment, were provided with cheese and ale. 
Meals were of ten provided after the burial. Of course 
for people who had travelled long distances, food was 
clearly important. Ultimately, the lives and the deeds of 
the deceased were captured in obituaries, notices, dedi
cations, headstones and plaques. For the poor howev
er-who had a primarily oral culture-the work of a 
lifetime was remembered in those nightlong vigils of 
friends, neighbours and relatives gathered around the 
coffin. 

Even as late as the turn of the century, it was these 
primarily local customs which were as striking as the 
intrusion of "modern" celebrations of death. The most 
striking change, by then, had been the. establishn;ient of 
a national system of modern cemeteries-all mmutely 
regulated-which reshaped a number of public cele~ra
tions of mourning. There was, it is true, a reduction, 
from the 1890s, of the more lavish mourning expenses 
incurred by the upper reaches of society (for purely 
economic reasons), although the most lavish of mourn
ing episodes was still to come-followi~g Vic!oria's 
death in 1901. That represented the high pomt of 
nineteenth century celebrations of death, but the turn
ing-point towards more recognizably modern celebra
tions had to await the slaughter of the First World War. 
It was quite impossible to accommodate the unprece
dented numbers of deaths-so far away-with the old 
customs and calendar of bereavement. The conse
quences of that war on subsequent mourning patterns 
have not yet been fully explored. Suffice it to s~y that the 
catastrophic casualty levels rendered totally madequate 
and inappropriate the more lavish, costly and protracted 
ceremonials so widespread only a few years before. 

Until 1914, however, the changes in mourning customs 
had been slow and had left a host of traditional 
practices intact. What changes had taken place had 
emerged not so much from shifts in demography as 
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from the amelioration-and "modernization"-of urban 
England. The establishment of civilized burial-grounds, 
the improvement (for most, if not for all) of the 
domestic environment, the changes in the economy, 
which yielded more ~isposable income for a ~idening 
section of the population-all these and more msulated 
late Victorians from the harsher and sometimes more 
grotesque aspects of death and bereavement unquestion
ingly endured by earlier generations. Rural England 
persisted in its traditional parochial celebrations of 
death. But it was in the urban world-now a home for 
80 per cent of the people-that recognizably "modern" 
customs had evolved. And their evolution was primarily 
a £Unction of the transforming nature of modern urban 
life itself. 

This was mainly a Western phenomenon, for the 
nature of that urban development was primarily regulat
ed and controlled, to an increasingly minute degree, and 
monitored by local (later national) bureaucratic agen
cies which could insist on compliance with regulations 
agr~ed on by health and medical authorities. Medicine 
itself had, it is true, made important improvements by 
the end of the nineteenth century-notably against 
epidemic diseases-but it seems likely that the English 
people were healt~ier, not !n proportion to .med!cal 
improvements, but m proportion to urban amelioration. 
The changes in mourning were primarily a function of 
this complex process of modernization. In the long term 
these changes were furthered by the proliferation of 
institutions, private and public, which were themselves a 
function of a prosperous modern society, and which 
gradually took over the varied activities traditionally 
conducted by the family and community. Hospitals for 
the sick, undertakers' parlours and mortuaries for the 
dead-all of these slowly but effectively came to divorce 
death and dying from the home and the family. The 
degree to which this remains a Western phenomenon 
can be seen in the persistence of family- and communi
ty-based celebrations of death throughout much of the 
non-Western world. 
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VII. GENETIC AND BIOLOGICAL CONSEQUENCES 
OF MORTALITY CHANGES 

Yoko Imaizumi* 

This chapter concerns the effect of reduced mortality 
rates on the genetic and biological characteristics of the 
survivors. It relates therefore to human genetics or 
population genetics. As the subject is not familiar to 
many demographers and sociologists, it is dealt with in 
layman's terms. 

The patterns of age-specific mortality rates have 
changed dramatically in many developed countries since 
the Second World War. Before 1950, most persons with 
a weak constitution died early in life, giving rise to a 
form of "natural selection". This situation has changed 
recently because of medical advances and better public 
health measures, and it has become possible for such 
weak persons to survive and procreate. Therefore, it is 
important to consider the genetic and biological conse
quences of mortality changes, that is, whether deleteri
ous gene frequency will increase or not in future 
generations. 

A. TRENDS IN THE MORTALITY RATE FOR 

CONGENITALLY MALFORMED INFANTS 

Table VIl.l and figure VIl.l show the trends in 
infant mortality rates for all causes and for the congeni
tally malformed in Japan during the period from 1947 
to 1981. The overall infant mortality rate was 76.7 per 
1,000 live births in 1947 and gradually decreased year 
by year to 7 .1 in 1981. On the other hand, the infant 
mortality rate for the congenitally malformed was 146.7 
per 100,000 live births in 194 7, rising to 197 .0 in 1949 
and thereafter remaining almost constant each year. 
The proportion of infant deaths with congenital malfor
mations among all causes of infant deaths was only 1.9 
per cent in 194 7 but increased steadily to reach 26.9 per 
cent in 1981. Wilson 1 estimated the causes of congenital 
malformations based on survey and case reports in 
medical literature. His results are as follows: known 
genetic transmission (20 per cent), chromosomal aberra
tion (3-5 per cent), drugs and environmental chemicals 
( 4-5 per cent), infections (2-3 per cent), maternal 
metabolic imbalance (1-2 per cent), ionizing radiations 
(under 1 per cent), and unknown, or multifactorial, 
causes (65-70 per cent). Therefore, only 20 per cent of 
congenital malformations are due to genetic transmis
sion and 65-70 per cent to multifactorial causes. 

The following sections deal with the factors influenc
ing the genetic and biological consequences of mortality 
changes. 

' Institute of Population Problems, Ministry of Health and Welfare, 
Tokyo. 

B. CHANGING PATTERNS OF PARENTAL AGES 

Maternal age and chromosome aberrations 

The distribution of maternal age at childbearing in 
Japan during the period 1948-1978 is shown in table 
VII.2. The proportion of mothers aged 35 or over 
declined from 19.3 per cent in 1948 to 4 per cent in 
1978. This is important because, according to Mat
sunaga2 and Penrose3, the frequencies of chromosome 
aberrations (Down's syndrome (trisomy 21), Kline
felter's syndrome (XXY) and triple X female (XXX)) 
increase with maternal age. Following Matsunaga's 
computation, the incidence of Down's syndrome can be 
calculated for 1948-1978. Using the computed incidence 
of Down's syndrome for 1948 as a base (=100), the 
relative incidence fell to 70 in 1958, 64 in 1968, and 62 
in 1978 (see table Vll.2). Similarly, the relative inci
dences for XXY and XXX were computed in these 
years and are also shown in table VII.2. The incidence.; 
were 100 in 1948, 75 in 1958, 70 in 1968 and 71 in 
1978, respectively. Thus, the incidence for these chro
mosomal aberrations was reduced by 30-40 per cent in 
Japan during the past thirty ~ears, and similar reduc
tions in the incidence of Down s syndrome were reported 
in the United States during 1936-1968 (reduction of 18 
per cent), in Hungary during 1949-1969 (26 per cent), 
and in Ireland during 1955-1969 (14 per cent).4 Patients 
with these chromosomal aberrations exhibit mental 
retardation. Therefore, a younger maternal age distribu
tion brings on a reduction in the proportion of the 

. mentally retarded. 
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Survival rate of Down's syndrome children 

Let us consider the survival rate of Down's syndrome. 
Most patients with Down's syndrome have congenital 
heart disease, leukemia or other illnesses, and as a result 
patients with the syndrome frequently die in childhood. 
In the studies of Record and Smith5 and Carter6 for the 
Down's children born from 1942 to 1955 in England, 
only 40 per cent of the cases were alive by age 10. The 
corresponding rate was 65 per cent in Massachusetts for 
cohorts born in the period 1950-19667 and 87 per cent in 
Japan for cohorts born in the period 1966-1975.8 On the 
other hand, Masaki and others9 estimated life expectan
cy at birth for Down's syndrome patients born between 
1966 and 1975 at 48.9 years. Hence while the incidence 
of Down's syndrome has declined in Japan and other 
countries, the life expectancy for Down's syndrome 
patients appears to have been prolonged. In the case of 
chromosome aberrations, then, a beneficial effect is 
expected from the lowering of maternal age at reproduc
tion. However, as a consequence of improved survivor-



TABLE VII.I. SECULAR TRENDS IN INFANT MORTALITY RATES FOR ALL CAUSES 

AND FOR CONGENITAL MALFORMATIONS (CM) IN JAPAN, 1947-1981 

Congenital ma/formation.< Allcau.<e.< Proportion of 
CMCamongall 

Mortality Mortality infant death.1 
Year Death.• rattB Death.< rateb (percentage) 

1947 ........... 3 929 146.7 205 360 76.7 1.91 

1948 ........... 4 560 170.0 165 406 61.7 2.76 

1949 ........... 5 312 197.0 168 467 62.5 3.15 

1950 ........... 5 540 237.0 140 515 60.I 3.94 

1951 ........... 4 854 227.1 122 869 57.5 3.95 

1952 ........... 4 218 210.4 99114 49.4 4.26 

1953 ........... 3 937 210.8 91 424 48.9 4.31 

1954 ........... 3 466 195.9 78 944 44.6 4.39 
1955 ........... 3 564 205.9 68 801 39.8 5.18 
1956 ........... 3 301 198.2 67 691 40.6 4.88 
1957 ........... 2 961 189.0 62 678 40.0 4.72 
1958 ........... 3 217 194.6 57 052 34.5 5.64 
1959 ........... 3 213 197.6 54 768 33.7 5.87 
1960 ........... 3 056 190.3 49 293 30.7 6.20 
1961 ........... 3 100 195.0 45 465 28.6 6.82 
1962 ........... 3 385 209.1 42 797 26.4 7.91 
1963 ........... 3 319 200.0 38 442 23.2 8.63 
1964 ........... 3 368 199.2 34 967 20.4 9.63 
1965 ........... 3 610 197.9 33 742 18.5 10.70 
1966 ........... 3 082 226.5 26 217 19.3 11.76 
1967 ........... 3 717 192.0 28 928 14.9 12.85 
1968 ........... 3 928 209.8 28 600 15.3 13.73 
1969 ........... 3 973 210.2 26 874 14.2 14.78 
1970 ........... 3 914 202.4 25 412 13.1 15.40 
1971 ........... 4284 214.I 24 805 12.4 17.27 
1972 ........... 4 344 213.1 23 773 11.7 18.27 
1973 ........... 4 507 il5.4 23 683 11.3 19.03 
1974 ........... 4461 219.8 21 888 10.8 20.38 
1975 ........... 4072 214.2 19 103 10.0 21.32 
1976 ........... 3 891 212.3 17 105 9.3 22.75 
1977 ........... 3 843 219.0 15 666 8.9 24.53 
1978 ........... 3 752 219.6 14 327 8.4 26.19 
1979 ........... 3 323 202.3 12 923 7.9 25.71 
1980 ........... 3 131 198.6 11 841 7.5 26.44 
1981 ........... 2 927 191.4 10 891 7.1 26.88 

Source: Ministry of Health and Welfare, Statistics and Information Department, Vital Statistics. 
•Per I 00,000 live births 
b Per 1,000 live births 
°CM =congenital malformations 

TABLE VIl.2. CHANGING MATERNAL AGE PATTERNS IN JAPAN AND RELATIVE INCIDENCES 

OF CERTAIN TRISOMY SYNDROMES, 1948-1978 

-19 20-U 25-29 10-14 

Proportion of births 

1948 ................ 2.7 25.7 30.5 21.8 
1958 ................ I.I 27.6 44.4 19.6 
1968 ................ 1.2 25.2 49.2 19.6 
1978 ..... ,., ......... 0.8 20.0 55.1 20.1 

Relative incidence 
Down's syndrome ........ 0.40 0.61 0.55 0.82 
XXYand XXX ......... 0.57 0.44 0.75 0.91 

Source: Modified from Matsunaga (1982). 

ship, reproduction chances of victims are, on average, 
increased. It should be noted, however, that Down's 
syndrome victims only rarely reproduce. Adult males 
are sterile and only 13 cases of pregnancy among female 

Maternal age Relative incidence 

15-19 40-44 45-49 Mean Variance Down's Chromosomes 
(percentagt) syndrome XXYandXXX 

14.3 4.6 0.4 28.7 37.8 100 100 
6.0 1.2 0.1 27.3 21.9 70 75 
4.3 0.5 0.0 27.1 17.8 64 70 
3.6 0.4 0.0 27.3 15.2 62 71 

2.33 5.20 10.1 
1.71 5.28 11.0 

Down's syndrome victims have ever been recorded. 
Further, in countries where abortion is legal, prenatal 
diagnosis of risk and preventive abortion have helped to 
reduce the incidence of the disease. 
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Paternal age and mutation rates 

It is well known that the survival rate is lower in mu
tants than in normal individuals. According to Vogel, 10 

the mutation rates increased with paternal age for a 
number of autosomal dominant conditions and X
linked11 recessive conditions. Therefore, the changing 
paternal age patterns may increase or reduce the 
frequency of mutants. 

beneficial effect is expected from the lowering of 
paternal age at reproduction in the case of genetic 
diseases. 

C. CONSANGUINEOUS MARRIAGES13 AND 
MORTALITY 

Frequency of consanguineous marriages 
Matsunaga12 computed the relative risk for dominant 

mutations using Japanese data. Table VIl.3 shows the 
results. Taking a base relative risk of 100 in 1952, the 
risk was 82 in 1958, 77 in 1968 and 78 in 1980. Thus, 
the dominant mutations were reduced by 22 per cent in 
Japan during the past three decades. Therefore, a 

Table VII.4 shows the inbreeding coefficients•• for 
various mating types. The inbreeding coefficient in a 
population is defined by the quantity F, where 

Proportion of births 

1952* .............. . 
1958* .............. . 
1968* .............. . 
1980 ............... . 

Relative risk ............. . 

F=c1F1• 

TABLB VII.3. CHANGING PATERNAL AGB PATTERNS IN JAPAN AND RBLATIVB RISKS 

OF AUTOSOMAL DOMINANT MUTATIONS, 1952·1980 

·19 15·29 

0.3 9.8 31.2 
0.1 7.2 40.7 
0.1 7.0 38.6 
0.2 6.7 36.0 
~ 

]o.5[ 

PatHlllllal' 

JO.J4 J5-J9 40-44 45+ 
(fl"N'nlal'I 

26.6 18.1 9.S 4.6 
34.4 11.3 4.2 2.1 
39.2 12.3 2.2 0.6 
42.9 11.8 2.0 0.5 
'-v--' ~ 

1.0 3.0 

Mran 

32.0 
30.6 
30.3 
30.4 

*Source: After Matsunaga (1973). 
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Jlarlt111<'f' 

45.4 
28.8 
21.2 
19.7 

D<1ml1111n1 
ntlllOlitHU 

100 
82 
17 
78 



TABLE VIl.4. MA TING TYPES AND INBREEDING COEFFICIENTS 

Inbreeding coefficient 
Degree of relationship (Fi* 

Unrelated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 

~~~~~~:i;~:w } . . . . . . . . . . . . . . . . . . . . . . . . . . 1/8 

First cousins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1/16 
First cousins once removed . . . . . . . . . . . . . . . . . . I /32 
Second cousins . . . . . . . . . . . . . . . . . . . . . . . . . . I /64 
Second cousins once removed . . . . . . . . . . . . . . . . 1/128 

* For definition of F. see text. 

Here C; is the relative frequency of inbred individuals 
with inbreeding coefficient F;. Table VIl.5 shows the 
frequency of consanguineous marriages and the inbreed
ing coefficient in various countries. Frequencies of 
first-cousin marriages ranged from 45.3 per cent in 
Egypt to 0.08 per cent in the United States of America. 
These values show remarkable variations throughout the 
world. The average inbreeding coefficients are 0.0332 in 
Egypt, 0.0023 in.Brazil, 0.0018 in Japan, 0.0022-0.0002 
in Europe and 0.0001 in the United States. However, 
the frequencies of consanguineous marriages decreased 
from year to year. For example, in Japan, a nation-wide 
study of consanguineous marriages was conducted in 
1972 through questionnaires15 answered by 9,385 cou
ples, chosen at random. Table VIl.6 shows the frequen
cy of consanguineous marriages according to the year 
the couple in Japan were married; the mean frequency 
of first-cousin marriages decreased as the year of 
marriage became more recent. This tendency was also 
observed in France, 16 Italy17 and Spain. 18 

Still-birth and mortality rates in consanguineous and 
non-consanguineous murriages 

The effects of consanguineous marriages on pre- and 
post-natal mortality have been studied by numerous 
investigators.19 The dependence of the mortality of 
infants in the first year of life on F among children of 
consanguineous marriages in Hiroshima, Nagasaki, Fu
kuoka and Shizuoka is shown in table VIl.7. According 
to Yamaguchi and others,20 cumulative mortalities in 
the first twelve years after birth are significantly higher 
in the consanguineous than in the non-consanguineous 
groups, and the rates of still-births and perinatal deaths 
are also significantly higher in the consanguineous than 
in the non-consanguineous groups. Therefore, the de
cline in consanguineous marriages brings about a reduc
tion in the rates of pre- and post-natal mortality. 
Therefore, the decline in the mortality rate depends not 
only on success in surgical operations and medical 
treatment but also on the reduction of consanguineous 
marriages. What genetic and biological consequences 
can be expected following the decline in consanguineous 
marriages? The effects of inbreeding on the autosomal 
recessive diseases will be discussed in the next section. 

Consanguineous marriages and autosomal 
recessive diseases 

If we consider a system with two alleles "A" and "a", 
there will be three possible genotypes21 "AA", "Aa", 
and "aa". If we represent the proportion of "A" genes 
in the population as p and the proportion of "a" genes 

70 

as q, we can write p + q = 1. If the two genes in the 
population are in the proportion p and q, the sperms and 
eggs will contain them in the same proportions and with 
random mating22 the various gametic (sperm and egg) 
combinations can be represented as follows (gene fre
quencies are given in parentheses): 

A (JJ) 
Femalr gamett>.'i 

a (q) 

Male gametes 

A a 
(JJ) (q) 

AA 
(JJ2) 

Aa 
(pq) 

Aa 
(pq) 

aa 
(q2) 

The frequencies of the various offspring from such 
matings are therefore p2(AA), 2pq(Aa) and q2(aa). If F 
is the inbreeding coefficient, the frequencies of the 
genotypes are as follows: 

Genotype 

AA 
Aa 
aa 

Frequencies 

Fp +(I -F)p2 
2pq(I - F) 
Fq +(I -F)q2 

The ratio of recessive homozygote (aa) in first-cousin 
marriages is (q1 + 15q)/16 : q2, which becomes (1 + 
l 5q)/l 6q. If the gene frequency is O.Dl, the ratio is 7 .19. 
Table VII.8 shows the ratios of the frequency of 
recessive homozygotes in consanguineous marriages to 
those in non-consanguineous marriages according to 
gene frequency. The ratio of the frequency in first
cousin marriages to that in non-consanguineous mar
riages is extremely sensitive to the gene frequency q, 
being much greater if q is lower. Table VIl.9 shows 
some actual examples of recessive diseases for which the 
frequency among progeny of first-cousin marriages is 
much higher than that for non-consanguineous mar
riages. Therefore, if consanguineous marriages were 
avoided throughout Japan, autosomal recessive patients 
would decrease by 20-65 per cent in the future. How
ever, the number of carriers of the recessive gene would 
increase because of dysgenic23 selection. 

D. EXPECTED EFFECTS OF THE REDUCTION IN 
MORTALITY RATES 

Generally speaking, survival rates for patients with 
genetic diseases, chromosomal aberrations and congeni
tal malformations have been much lower than those for 
normal individuals. These handicapped individuals were 
eliminated from the population through a process of 
natural selection. This situation is changing now. In
creasing success in surgical operations and medical 
treatment has made it possible for genetically handi
capped patients to survive and procreate. It is therefore 
expected that the deleterious gene frequency will rise 
from generation to generation. According to Crow24 and 
Cavalli-Sforza and Bodmer,25 the rising pattern of 
genetic diseases varies substantially according to the 
mode of inheritance, the gene frequency of the disease, 
and the improvement in fitness26 brought about through 
treatment. In the following argument, only the cases of 
severe genetic diseases are considered because that will 
make it possible to determine the extreme degree of 
genetic consequences of the effect of relaxed selection. 
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TABLE VIl.5. CONSANGUINEOUS MARRIAGES IN HUMAN POPULATIONS 

Total 
Uncle-niece, First- First-cousin- Second- con.'ian-
aunt-nephew cousin once-removed cousin guineous 

Total number marriages marriages marriageJ marriages marriage."i 
Country Period of marriages (percentage) 

Brazil ............... ·. 1956-1957 212 090 0.06 2.63 0.81 1.32 4.82 
Egypt ................. 1967-1968 1 782 45.29 14.03 4.26 75.76 
France ................ 1911-1953 243 859 1.02 0.39 2.01 3.42 
Ireland ................ 1959-1968 190 557 0.003 0.14 0.04 0.35 0.53 
Italy ............ · · · · · · 1956-1960 I 646 612 0.01 0.77 0.23 0.89 l.90 
Japan ................. 1972 9 385 2.13 0.83 1.26 5.72 
Mexico ................ 1956-1957 28 292 0.17 0.15 0.95 1.27 
Spain ................. 1922-1964 65 555 2.56 0.63 2.58 6.08 
United States of America .. 1959-1960 133 228 0.08 O.Q2 0.11 0.21 

TABLE VIl.6. FREQUENCY OF CONSANGUINEOUS MARRIAGES IN JAPAN ACCORDING TO 
YEAR OF MARRIAGE OF THE COUPLE 

Related 

Fir.'il cU11Jin 
Year of marriage Unrelated First ('()/ISill mu·e removed St•c·tmd <'OU."iill 

-1June1947 .......................................... . 536 46 16 24 
2 June 1947 -1June1952 .......................................... . 1 038 59 9 22 
2June 1952 -1June1957 .......................................... . I 314 37 16 22 
2June 1957 -1June1962 .......................................... . 1 712 24 19 25 
2June 1962 -1June1967 .......................................... . 1 934 14 JO 14 
2June 1967 -1June1972 .......................................... . I 848 17 7 JO 
Unknown 95 3 I I 

TOTAL 8 477 200 78 118 

Source: After Imaizumi and others, 1975. 

F 
(Inbreeding 
co-efficient} Author 

0.00225 Freire-Maia (1968) 
0.03320 Badr (1972) 
0.00110 Sutter and others ( 1955) 
0.00022 Masterson (1970) 
0.00070 Moroni (1969) 
0.00179 Imaizumi and others ( 1975) 
0.00031 Freire-Maia (1968) 
0.00221 Valls ( 1967) 
0.00009 Freire-Maia (1968) 

Percentage of 
first-!'OU!•in 

Other Unknown Total marriage.'\ 

18 30 670 6.87 
27 67 1 222 4.83 
28 60 1 477 2.51 
21 77 I 878 1.28 
16 61 2049 0.68 
29 56 I 967 0.86 

2 20 122 2.46 

141 371 9 385 2.13 



Frequency of genetic diseases and natural selection 

Over 1,600 genetic diseases have been identified, and 
the number known is continually growing.27 Some of 
these diseases are relatively minor; others are very 

TABLE VIJ.7. STILL-BIRTH AND INFANT MORTALITY RATES FOR 

NON-CONSANGUINEOUS AND CONSANGUINEOUS MARRIAGES 

(percentage) 

Unrrlatrtl 
M1w1uli1.1· i11tlifatorllot·a1ion murrlt11ft., 

Still-birth rate 
Hiroshima and Nagasaki . . . . . . . . . 1.48 
Shizuoka . . . . . . . . . . . . . . . . . . . . 3.38 

Neonatal mortality rate 
Fukuoka . . . . . . . . . . . . . . . . . . . . . I. 70 
Hiroshima . . . . . . . . . . . . . . . . . . . 2.64 
Nagasaki . . . . . . . . . . . . . . . . . . . . 2.87 

Infant mortality rate 
Fukuoka . . . . . . . . . . . . . . . . . . . . . 3.88 
Hiroshima . . . . . . . . . . . . . . . . . . . 4.50 
Nagasaki . . . . . . . . . . . . . . . . . . . . 5.16 
Shizuoka . . . . . . . . . . . . . . . . . . . . 5.11 

Fit.Iii .,.,JU.,in 
marriugr., 

1.64 
4.23 

2.64 
3.56 
3.50 

6.19 
6.25 
6.67 
6.31 

serious. According to McKusick, 934 autosomal domi
nants (achondroplasia, Huntington's chorea etc.), 588 
autosomal recessives (albinism, phenylketonuria etc.) 
and 115 X-Iinked (haemophilia, Duchenne muscular 
dystrophy etc.) traits have been confirmed. In the cases 
of dominant inheritance, each affected person has at 
least one affected parent, unless the condition has arisen 
as the result of a new mutation. The normal children of 
an affected parent, when they in turn marry normal 
persons, have only normal offspring. The affected parent 
will pass on the defective dominant gene, on the 
average, to 50 per cent of the children. On the other 
hand, in many cases of recessive inheritance, affected 
persons are derived from marriages of two heterozygous 
carriers. Therefore, of the offspring from these mar
riages, one is affected and three have normal pheno
types. Of the latter, one is normal homozygous and two 
are heterozygous carriers. In X-linked or sex-linked 
inheritance, the X chromosome plays an important 
function in the inheritance. A normal female carries two 
X chromosomes whereas a male carries one X chromo
some. Table VII.I 0 shows the frequency of genetic 
diseases by the mode of inheritance. Incidences of 

TABLE VIJ.8. FREQUENCIES OF RECESSIVE HOMOZYGOTES IN CONSANGUINEOUS AND NON-CONSANGUINEOUS 

MAlRIAGES, AND RATIO OF BOTH HOMOZYGOTES 

First-cousin marriage 
Frequency or recessive homozygote ............. . 

Ratio or recessive homozygote in the first-cousin 
marriage to that of the non-consanguineous 
marriage ...............•............... 

First-cousin-once-removed marriage 
Frequency of recessive homozygote ............. . 

Ratio of recessive homozygote in the first-cousin-once
removed marriage to it in the non-consanguineous 
marriage ................•...•....•..•.• 

Second-cousin marriage 
Frequency of recessive homozygote ............. . 

Ratio of recessive homozygote in the second-cousin 
marriage to it in the non-consanguineous marriage . 

Non-consanguineous marriage 
Frequency of recessive homozygote ............. . 

,\-<l+ISq) 

I 
16q (1+15q) 

1f<1+31q) 

I 
32q (1+31q) 

/4<1+63q) 

~q (1+63q) 

TABLE VIJ.9. FREQUENCY OF RARE AUTOSOMAL RECESSIVE DISEASES 

AMONG THE PROGENY OF NON-CONSANGUINEOUS AND FIRST-COUSIN 

MARRIAGES IN JAPAN 

/)i.wrdt•t."f 

Phenylketonuria 
Xeroderma 

pigmcntosum 
Albinismus 

univcrsalis ..... 
Microcephaly . : ... 
Wilson's disease ... 
lchthyosis 

congenita ...... 

FrequtMy of afftttttl among /ht 
progtn}'of 

Non•nH1.1a111uin· Fir.U•COU.Tin 
ro1unra"iaft' marriap 

I: 15000 I: 7000 

I: 23 000 I: 2 200 

1:40000 I: 3000 
1:77000 I :4 200 
I: 87 000 I :4500 

1:1000000 I: 16000 

Source: Arter Tanaka ( 1968). 

Prop<Jrlfon r>f 
first <'ou.tin.t 

among paN'nl.t 
ofpalitnl.t 

0.35 

0.40 

0.46 
0.54 
0.55 

0.80 
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FrrqurMy of rtce.<Sivr gt,,..(q} 

0.1 0.01 o.oos 0.002 

0.015625 0.000719 0.000336 0.000129 

1.56 7.19 13.44 32.25 

0.012813 0.000409 0.000180 0.000066 

1.28 4.09 7.20 16.50 

0.011406 0.000255 0.000!03 0.000035 

1.14 2.55 4.12 8.75 

0.01 0.0001 0.000025 0.000004 

TABLE Vll.10. FREQUENCY OF GENETIC DISORDERS 

PER 100 LIVE BIRTHS (ESTIMATES) 

B/:."IR 
MotlrofinherilaMt (1972} 

Autosomal dominant I 
Autosomal recessive . . . . . . . . 0.15 
X-linked . . . . . . . . . . . . . . . . 0.04 

UNSCE.AR 
(1962, 1966} 

0.95 
0.21 
0.04 

0.001 

0.000063 

63.4 

0.000032 

32.0 

0.000017 

16.6 

0.000001 

Trimblr 
andoth~rs 

(1974} 

0.08 
0.11 
0.04 

Sources: National Academy of Sciences - National Research 
Council, BEIR report, The Effects on Populations of Exposure to low 
levels of Ionizing Radiation (Washington, D.C., Government Printing 
Office, 1972); Report of the United Nations Scientific Committee on 
the Effects of Atomic Radiation (Official Records of the General 
Assembly, Seventeenth Session, Supplement No. 16 (A/5216). pp. 84-
88; ibid .. Twenty-first Session, Supplement No. 14 (A/6314), pp. 98-
99, t26-127; B. K. Trimble and J. H. Doughty, "The amount of 
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genetic disorders per 100 live births were 1 for autoso
mal dominant, 0.15 for autosomal recessive, and 0.04 
for X-linked traits. 28 However, these incidences can vary 
greatly from ethnic group to ethnic group. 

Consideration should be given also to the selection 
coefficient or selective disadvantage of a mutant pheno
type, which may be defined as the loss in fitness relative 
to that of the normal phenotype. Table VII.11 shows the 
selection coefficients by mode of inheritance. They 
range from 0.37 to l, but as populations achieve relaxed 
selection, the coefficients approach 0. Following relaxed 
selection, there can be rising patterns for autosomal 
dominant and autosomal recessive diseases, X-linked 
recessive diseases, and multifactorial disorders. 29 These 
will be discussed in the following sections. 

The rising trend in dominant diseases 

Let q be the frequency of dominant deleterious allele 
"a" and p the frequency of the recessive normal allele 
"A". Under random mating, the genotype frequencies 
are as follows: 

Genotype 

AA 
Aa 
aa 

Frt'quencies 

p2 
2pq 
q2 

Affected homozygotes aa can be neglected because q2 is 
very small. Let u and s be mutation rate per locus per 
generation and selection coefficient to heterozygotes 
(Aa), respectively. Then, u will be: 

u =sq 

where s is the selection coefficient. From the above 
equation, the following conclusion can be derived. If 
there is complete selection (s = 1) against a dominant 
disease, that is, if this phenotype is eliminated or fails to 
reproduce, the population in the next generation will be 
composed entirely of normal homozygotes, except new 
mutations. In this case, one generation of selection is 
enough to eliminate the deleterious type from the 
population. However, if selection is relaxed as a result of 
successful treatment of a disease, thus allowing victims 
to survive and reproduce, the frequency of the disease 
will increase in future generations. Consider the extreme 
case: a formerly dominant lethal condition (s = 1) 
changed to completely repaired (s = 0). Following re-

taxed selection, the frequency of dominant mut~nt genes 
in the next generation will be some q- + q, because the 
previous frequency was caused entirely by new' mutants. 
If q- and q are about the same, the frequency will be 
doubled in the next generation. The frequency will be 
tripled in two generations, and so on where the mutation 
rate at this locus remains unchanged. Table VIl.12 and 
figure VII.2 show the expected rising pattern of autoso
mal dominant diseases after completely relaxed selec
tion. The dominant deleterious diseases increase linearly 
from generation to generation. Therefore, for complete
ly relaxed selection the expected effects on autosomal 
dominant diseases are very detrimental. For milder 
effects or where treatment is less complete in allowing 
reproductive survival, the increase is correspondingly 
less. 

The rising trend in recessive diseases 

Taking as an example phenylketonuria, % is the gene 
frequency at the initial generation. Under random 
mating, the frequencies for the patients and carriers are 
given by q0

2 and 2q0 (l -q0), respectively. For untreated 
patients of phenylketonuria, fertility is zero (the selec
tion coefficient equals unity in Table VIl.11). Let u be 
the mutation rate per locus per generation. Then, u will 
be: 

If all patients with phenylketonuria were detected by 
mass screening and treated by hyperphenyle alanin 
dietary cure, and if the patients survived to have 
offspring like normal individuals, the gene frequency of 
phenylketonuria in the next generation, q1, will be: 

and the gene frequency in the tth generation, q,, will be: 

q, = qo (1 + tqo)· 

Let ti be number of generations for the frequency to 
double. When the frequency of phenylketonuria in the 
newborn is between 1: 400,000 and 1: 80,000 persons, n 
is 80 to 120 generations, namely about 3,000 years. 
Therefore, the expected effects on autosomal recessive 
diseases after completely relaxed selection are very · 
small. This pattern can also be generalized for many 

TABLE VII. I I. SELECTION COEFFICIENTS FOR GENETIC DISEASES (ESTIMATES) 

Autosomal dominant inheritance 

Disease 

Huntington's chorea b ••.•..•.. 

Achondroplasia c ........... . 

Sources: 
•After Morton (1982). 

Stlecrion 
roefficirnt 

0.81 
0.80 

Autosoma/ receuive inhPritanee 

Disease 

Albinism ................. . 
lchthyosis congenita ......... . 
Total color blindness ......... . 
Amyotonia congenita ........ . 
Phenylketonuria ............ . 
Microcephaly 

Caucasian ............... . 
Japanese ................ . 

Microphthahrtos ............ . 
Cerebellar ataxia ........... . 
Cystic fibrosis (non·Caucasians) . 

Sr/ection 
roefjlritnt• 

0.50 
1.00 
0.50 
1.00 
1.00 

1.00 
0.98 
1.00 
0.37 
1.00 

X-linktd inheritan('e 

Di.ttase 

Duchenrte muscular dystrophy 
Haemophilia (A+B) ......... . 
Lesch Nyhan .............. . 

b After Reed and Neel ( 1959). 
c After Popham (1953). 
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Selenilm 
f<wffkient a 

0.96 
0.62-0.75 

1.00 



TABLE VIl.12. RISING PATTERN OF AUTOSOMAL DOMINANT, AUTOSOMAL RECESSIVE, X·LINKED RECESSIVE AND 

MULTIFACTORIAL DISORDERS, PREVIOUSLY LETHAL, AFTER COMPLETE RELAXATION Of SELECTION 

Multifactorial disOt'der 

Autosamal rece:r.'live 
(h.,itability0.56) 

(it•1't'TClfiOll 

ajirr Auto.tomal 
rt•/(l_\·ation dominant Ca.,./ Casel 

0 ........................ I 1.000 1.000 
I ........................ 2 1.02 1.006 
2 ........................ 3 1.04 1.012 
3 ........................ 4 1.06 1.019 
4 ........................ 5 1.08 1.025 
5 ........................ 6 1.10 1.031 
6 ........................ 7 1.12 1.038 
7 ........................ 8 1.14 1.044 
8 ........................ 9 1.16 J.051 
9 ........................ JO 1.18 1.057 

JO ........................ JI J.20 1.063 

Source: Modified from Matsunaga ( 1982). 
NOTES: Case I: Frequency of disease is assumed to be 1 per I 0,000 persons. 

Case 2: Frequency of disease is assumed to be 1 per I 00,000 persons. 
Case 3: Frequency of disease is assumed to be 1 per 1,000,000 persons. 

X-linked 
Casd rece.ufve 

1.000 1.000 
1.002 1.000 
1.004 1.500 
1.006 1.750 
1.008 2.125 
1.010 2.438 
1.012 2.781 
1.014 3.109 
1.016 3.445 
1.018 3.777 
1.020 4.1 I I 

Figure Vll.2. Rising trends in autosomal dominant, autosomal recessive and X-linked 
recessive diseases, previously lethal, after complete relaxed selection 

10 

Autosomal dominant 

\ 

Frequency 
(percentage) 

1.000 
1.073 
1.133 
1.187 
1.235 
1.283 
1.330 

Autoaomal receeaMt 

0 

\ 
-------------------------------------------

5 

Generation 

110 

/ncrrment 
(percmtage) 

0.073 
0.060 
0.054 
0.048 
0.048 
0.047 

other autosomal recessive diseases. Table VII.12 and 
figure VII.2 show the results. For recessive diseases the 
increase is very small. 

be the frequency of male patients, selection coefficient 
for males, and the frequency of female carriers, respec
tively. Then, the following formula can be given: 

The rising trend in X-linked recessive diseases 

Consider X-linked recessive diseases. The following 
results are obtained from Matsunaga.30 Let y0, sand x0 
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YoS = u + 2 v 

where u and v are mutation rates per locus per 
generation for males and females, respectively. If by 



successful treatment the condition could be completely 
cured in all the patients even if the trait was previously 
lethal (s=l), and fertility becomes. I, t~e frequencies for 
the male patients and female earners 10 the tth genera
tion, y, and x, will be: 

y, = v + x,_/2 

x, = u + v = x,_/2 + Y1-1· 

From the following relationship: x,_ 1 = u + Yr-1 + Yr-2• 

Yr = (1 + r,s)yo 

where r, = (1 + r,_ 1+r,_ 2)/2. 

Table VII.12 and figure VIl.2 show the results. The 
frequency of patients increased 1.5-fold by th~ second 
generation 2.1-fold by the fourth generation and 
4.1-fold by the tenth generation. Therefore, the rising 
trends in X-linked recessive diseases are intermediate 
between those of autosomal dominant diseases and 
autosomal recessive diseases. 

The rising trend in multif actorial disorders 

The previous sections dealt ~ith .cases of the sing~e 
locus according to the mode of 10hentance. However, .m 
this section, multifactorial disorders (such as cleft hp, 
congenital heart disease and diabetes mellitus) will be 
considered. Theoretical predictions for the frequ~ncy of 
multifactorial disorders following relaxed selection are 
considered by Matsunaga30 and Davie and others.31 The 
latter authors have applied Matsunaga's formula to 
more general formulae. Their conclusions are as follows: 
after relaxed selection in multifactorial disorders, an 
increase in frequency per generation may be expected 
of, at most, a few per cent .of the freq~ency i!' the initial 
generation. The greatest 10crease will be 10 the first 
generation following the introduction of the new treat
ment. Table Vll.12 shows the results for Matsunaga. 32 

The rising trend in multifactorial disorders depends on 
the heritability.33 When the heritability is 0.56, the 
frequency of multifactorial disorders increases 1.3-fold 
by the sixth generation. 

E. DISCUSSION AND CONCLUSION 

Treatment that increases the survival and hence the 
fertility of affect~ ~ndividuals lea.ds to increased. ~re
quencies of genetic disorders. In this chapter, the ns10g 
trends in genetic disorders have been discussed by mode 
of inheritance. The frequency of autosomal dominant 
diseases increased linearly from generation to genera
tion. Then, following relaxed selection, expected effects 
on autosomal dominant diseases are very great. On the 
other hand, expected effects on autosomal rec~ssive 
diseases are very small. The frequenc)'. of X-l10ked 
recessive diseases increased to 1.5-fold 10 the second 
generation and 4.1-fold in the tenth generation. The 
expected effects on X-linked recessive diseases are 
therefore intermediate between those for autosomal 
dominant diseases and those for autosomal recessive 
diseases. As for multifactorial disorders, an increase in 
frequency per generation of, at most, a few per cent of 
the frequency in the initial generation may be expected. 
The greatest increase will be in the first generation 
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following the introduction of the new. treatn_ient.. There
fore, the rising frequency of the mult1fa~tonal d1sord~rs 
is intermediate between that for X-hnked recessive 
diseases and that for autosomal recessive diseases. 

It can be concluded that the genetic and biological 
consequences of mortality reduction to low levels are 
greater or lesser deteriorations in human gene pools. 
However, in actual populations, detr~mental effects from 
mortality reduction (reduced selection) have generally 
been balanced by the beneficial effects of fertility and 
nuptiality changes. Beneficial effects are expected from 
the lowering of paternal and maternal ages at reproduc
tion in the cases of genetic diseases and chromosome 
aberrations, respectively. Similarly, a beneficial effect is 
expected from the decline of consanguinity in the case 
of autosomal recessive diseases. 

'At the conclusion of this chapter, I would like to cite 
several opinions of human geneticists and population 
geneticists. Crow34 mentioned that "the genetic conse
quences of the successful treatment of diseases caused 
by rare recessive genes are slight. The situation is 9uite 
different with a rare dominant gene. . . . The d1ff er
ence in the immediate consequences of successful treat
ment of dominant and recessive diseases is lessened if 
there is genetic counsellin$35 o~ if the person k~ows t~e 
mode of inheritance of his diseases. If the disease 1s 
caused by a recessive gene, the incidence is ~light, 
especially if the gene is rare and consangu10eous 
marriages continue to decrease in frequency." Vogel 
and Motulsky36 also mentioned that "genetic defect 
might be slightly more or less frequent than at present 
but will be under effective control by counselling and 
antenatal diagnosis. Living cases with autosomal chro
mosome aberrations may become rarities. Diseases 
caused by polygenic factors37 are likely to increase 
because of medical and surgical treatments and other 
cultural factors leading to relaxation of selection." 
According to Fraser,31 following the medical treatment 
(leading to increased fertility) of autosomal dominant, 
autosomal recessive and X-linked recessive diseases, 
frequencies of delet~rious genes might be !ncreas~. but 
will be under effective control by counselhng leadmg to 
reproductive restraint, lowering of parental age at 
reproduction, artificial insemination by donor39 and so 
on. However, the deleterious frequencies of new mutant 
genes can be increased by environmental factors due to 
radiation and chemical agents. 
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CONSEQUENCES RELATED TO THE 
LIFE CYCLE 
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VIII. EFFECTS OF MORTALITY LEVELS ON KINSHIP 

Noreen Goldman* 

The effects of demographic transitions on the house
hold and family have been analysed by demographers, 
sociologists and historians. In particular, the processes 
of urbanization and modernization that often accompa
ny or follow a society's change from a high-fer
tility/high-mortality population to a low-fertility/low
mortality one have been shown to influence size of 
households, household composition, and the economic 
and behavioural relationships among members of a 
household and among kin within the family. 

The focus of this paper is specifically a demographic 
one. Changes in fertility and mortality indirectly affect 
intra-family relations, but they directly determine the 
numbers of kin who are available at any given time to 
be part of a family, both in terms of the numbers of kin 
who are born under specified regimes of fertility and 
mortality and the numbers who remain alive at succes
sive ages. Demographers have examined the effects of 
declining mortality on the probabilities of survival of 
various family members (especially on the survivorship 
of parents, children and spouses.) 1 Less attention has 
been given to an assessment of the ways in which 
fertility and mortality interact to determine average 
numbers of kin at different stages of the life cycle. 

A decade ago, Goodman, Keyfitz and Pullum demon
strated that, in a closed population, fixed age-specific 
fertility and mortality rates determine average numbers 
of kin, numbers which can be calculated from closed
form expressions.2 In this chapter we use the expressions 
developed by Goodman and others2 for the average 
numbers of descendants and collateral kin ever born and 
still alive for women of various ages to investigate the 
relationship between fertility and mortality schedules 
and the frequency of various kinship relationships. 
Although our main interest concerns the effects of 
declining mortality on kinship structure, we cannot 
ignore the often dominating effects of fertility. For 
example, we show that the numbers of sisters and aunts 
ever bori:i are almost completely determined by the level 
of fertthty. On the other hand, the proportions of 
various kin who are alive at different ages are mostly 
determined by the mortality schedule. The extent to 
which recent declines in mortality and fertility affect 
numbers of kin is explored with data from the Republic 
of Korea for the periods 1955-1959 and 1975-1979, an 
interval over which life expectancy rose by about ten 
years and total fertility fell by almost half. Model 
schedules3 are used to assess potential variations in 
kinship structure over the range of fertility and mortali
ty observed in human populations. 

•Office of Population Research, Princeton University, United 
States of America. The author is grateful to Anne Pebley for critical 
evaluation of the manuscript. 
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sion for younger sisters. The density of ages of mother
hood in a stable Population is denoted by e-''"R(x)m(x) 
(the age distribution of all women in a stable population 
times the fertility function), so that the probability that 
this woman was in fact born when her mother was 
between ages x and x+dx equals e-''"R(x)m(x)dx. 
Hence, if we remove the condition that the woman was 
born when her mother was aged x, the expected number 
of older sisters ever born and the expected number of 
younger sisters ever born, for a woman aged a, equal 

I! [f;m(y)dy] e-''"£(x)m(x)dx (1) 

and 

J; [f ~ e~;f> m(x+y)dy] e-''"2(x)m(x)dx (2) 

respectively. The total number of sisters ever born is 
simply the sum of (1) and (2). 

The formula for the number of older sisters still alive 
by age a of the woman requires a survival factor 
£(a+x-y) in the inner integral of (1); likewise, the 
formula for younger sisters still alive requires the factor 
£(a-y) in the inner integral of (2). 

Formulas for the numbers of nieces, aunts and 
cousins ever born and still alive can be obtained in a 
similar manner-i.e., by separately considering the 
number of kin through younJer sisters and the number 
through older sisters, and by imposing the conditfon that 
the woman aged a was born when her mother was aged 
x. These formulas will not be derived here but can be 
found in Goodman and others.2 

NUMBERS OF KIN EVER BORN AND 
STILL ALIVE 

Kin ever born 

According to equations (1) and (2) and similar 
formulas in Goodman and others, 2 a fertility schedule 
and life table together specify the average kinship 
structure in the population. Bear in mind that the 
numbers presented here are not actual numbers of kin in 
the Republic of Korea, but rather the numbers which 
would exist, if the fertility and mortality schedules of a 
given period were to remain unchanged for a long period 
of time. 

Table VIII. I shows the demographic changes which 
occurred in the Republic of Korea over . the approxi
mately 20-year interval between 1955-1959 and 
1975-1979: life expectancy increased by 10.5 years 
while total fertility dropped by almost 50 per cent from 
5.8 to 3.0 children per woman. The rapid fall in marital 
fertility and rise in age at marriage which together 
produced this substantial decline in fertility after 1960 
have been well documented.' The overall effect on the 
intrinsic rate of increase has been dramatic: a decline 
from almost 3 per cent to just over 1 per cent. 

Table VIII.2 shows the implied "eventual" numbers 
of kin for the Republic of Korea during these two 
periods. Note that when we refer to numbers of kin we 
generally need to specify an age of woman because 
numbers of kin ever born increase throughout the life 
cycle of a woman, up to a certain age. For example, if a 
and .8 equal 15 and 45 respectively, tben the number of 
sisters for a given woman increases up to age 30 (.8- a), 
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TABLE VIll.1. DEMOGRAPHIC PARAMETERS FOR FEMALES: 

REPUBLIC OF KOREA, 1955-1959 AND 1975-1979 

Life expectancy (e0 ) •.•............. 

Net reproduction rate (NRR) ........ . 
Gross reproduction rate (GRR) ....... . 
Total fertility rate (TFR) ........... . 
Intrinsic rate or increase (r) ......... . 

1955·1959 

58.9 
2.34 
2.80 
5.76 
0.029 

1975-1979 

69.4 
1.38 
1.48 
3.05 
0.012 

Source: Mortality and fertility data for 1955-1959 are from A. J. 
Coale, L. J. Cho, and N. Goldman, "Estimation or recent trends in 
fertility and mortality in the Republic or Korea", report No. I, 
National Research Council, Committee on Population and 
Demography, National Academy of Sciences (Washington, D.C., 
1980). Death rates and fertility information for 1975-1979 are from the 
Demographic Yearbook. (Reported death rates have been smoothed by 
use <?hhe Brass logit system.) 

TABLE VIIl.2. EXPECTED EVENTUAL NUMBERS OF FEMALE KIN EVER 

BORN, ACCORDING TO FERTILITY AND MORTALITY SCHEDULES: 
REPUBLIC OF KOREA, 1955-1959 AND 1975-1979 

Frma/r 
drsnndrd kln8 1955-1959 

Daughters . . . . . . . . . . . . . . . . . . . . . . . 2.34 
Granddaughters . . . . . . . . . . . . . . . . . . . 5.46 
Sisters . . . . . . . . . . . . . . . . . . . . . . . . . . 2.73 
Nieces . . . . . . . . . . . . . . . . . . . . . . . . . . 6.37 
Aunts . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.73 
Cousins . . . . . . . . . . . . . . . . . . . . . . . . . 6.37 

GRR . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.80 
GRR2 • • • • • • • • • • • • • . • • • • • • . • . • . . 7.82 
NRR . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.34 
NRR2 • • • • • . • • • • • • • • • • • . • • • • • • • • 5.46 
NRR-ORR . . . . . . . . . . . . . . . . . . . . . . 6.53 

1975-1979 

1.38 
1.91 
1.47 
2.04 
1.47 
2.04 

1.48 
2.19 
1.38 
1.91 
2.05 

1 Numbers or kin through female line of descent. To obtain approx
imate total numbers of kin ever born, the following multipliers should 
be used: number or children "" 2 x number of daughters; number or 
grandchildren "" 4 x number of (female descended) granddaughters; 
number of siblings "" 2 x number of sisters; number of nieces and 
nephews "' 4 x number of (female descended) nieces; number of aunts 
and uncles "' 4 x number or (female descended) aunts; number of 
cousins ... 8 x number of (female descended) cousins. 

by which time the mother has to have reached the end 
of her rerroductive period. Similarly, all of a woman's 
aunts wil have been born by the time she is 15 (.8- 2a), 
all of her nieces before she is 75 (2,8-a) and all of her 
(first) cousins before she is age 60 [2(.8- a)]. Note that 
the term "eventual" as used here is simply a cumulative 
count of all kin born into specific roles without regard to 
the survival of the reference woman. Knowledge of a 
woman's survival status is important only for determin
ing numbers of daughters and granddaughters. For 
example, the average number of daughters born to a 
50-year-old woman equals the gross reproduction rate 
(ORR), since we know that this woman has survived the 
entire reproductive period. On the other hand, the 
average number of daughters eventually born to a 
female infant or child equals the net reproduction rate 
(NRR). It is this latter figure that appears in table 
VIIl.2. 

By and large, the changes in eventual numbers of kin 
from the late 1950s to the late 1970s reflect the decline 
in Korean fertility more than the rise in life expectancy. 
The decline in numbers of daughters embodies the drop 
in the net reproduction rate, a decrease of 41 per cent, 
whereas the decrease in numbers of granddaughters 
reflects the drop in the net reproduction rate squared, a 



decrease of 65 per cent. Note in table VIII.2 that the 
eventual numbers of sisters ever born is almost identical 
to the gross reproduction rate in each period. This 
finding appears to be paradoxical for two reasons: we 
would expect the average number of sisters to be 
G RR-1, so as to yield G RR children in the family 
including the woman herself; and, the number of sisters 
ever born appears to be almost completely independent 
of the level of mortality. 

The fact that, in the absence of mortality, the average 
number of sisters eventually born equals GRR, rather 
than GRR-1, is a result of "sampling bias": we are 
more likely to sample women with many sisters than 
women with no or few sisters. The proof of this result, 
which depends upon the assumption that all women in 
the population experience the fertility schedule m(x), 
can be found elsewhere.6 

It is important to bear in mind that the average 
number of sisters (as well as of aunts, nieces and 
cousins) depends strongly on the assumed variation of 
completed family size. An illustration from China 
demonstrates the importance of variance. For example, 
if all Chinese families adhered strictly to the "one-child 
family" rule, children in the current generation would 
have no siblings, and hence no nieces or nephews. If the 
policy were to continue, children in the following 
generation would have no aunts, uncles or cousins as 
well. On the other hand, if the Chinese population 
adhered to the population policy on average, with halfof 
couples having no children and the other half having 
two children, each child in the current generation would 
have one sibling. The assumption inherent in the 
Goodman and others model-that all women experience 
the same birth rate at age x-yields a variance of family 
size equal to the mean family size in the absence of 
mortality. 

The fact that mortality has little influence on num
bers of sisters ever born is the result of our considering 
sisters of a living woman. Her very presence (or 
existence) tells us that her mother survived to at least 
the beginning of the reproductive period; in all probabil
ity, her mother survived through much of the reproduc
tive period since, at moderate and high levels of life 
expectancy, death rates at reproductive ages are low. 
Note that for the period 1955-1959 when e0 equaled 59 
years, the eventual number of sisters is 2.73, a figure 
equal to 98 per cent of the GRR. Calculations on model 
schedules indicate that even when life expectancy is as 
low as 30 years, a woman eventually has about 95 per 
cent of the number of sisters she would have in a high 
life expectancy population, i.e., 0.95 X GRR. However, 
as described later, she actually has many fewer surviv
ing sisters when death rates are high. 

An obvious finding from table VIII.2 is that the 
eventual number of aunts ever born (through the female 
line of descent) equals the eventual number of sisters 
since these aunts are simply a mother's sisters. Hence, 
the eventual number of aunts (through the female line 
of descent) is almost equal to the GRR regardless of the 
level of mortality, and the total number of aunts and 
uncles is approximately 4 X GRR. From 1955-1959 to 
1975-1979 the number of sisters and aunts (as implied 
by the ongoing fertility and mortality rates) dropped by 
46 per cent, from 2.73 to 1.47, a drop almost equal to 
the proportionate decline in total fertility. Undoubtedly, 
such a large drop in average number of siblings implies 
a much larger proportion of Korean children who will 
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eventually have no or only one sister or brother. 
However, as noted above, an accurate estimate of the 
distribution of eventual numbers of siblings, or of 
numbers of kin, requires information on the variation of 
age-specific fertility (and mortality) across the popula
tion, mformation which is not easily obtainable. 

One can also show that, in the absence of mortality, 
the average number of nieces and cousins eventually 
born through the female line of descent equals GRR2• 

However, with allowance for mortality, the numbers of 
nieces and cousins can fall far short of this value. For 
the Republic of Korean in 1955-1959, the average 
eventual number of nieces of 6.37 is 81 per cent of the 
maximum possible given the level of fertility; in 
1975-1979 the eventual number of nieces of 2.04 is 93 
per cent of GRR2• Calculations for a low life expectancy 
population (e0=30) indicate that fewer than half of the 
"potential" number of nieces and cousins are born and, 
of course, even fewer survive to subsequent ages. As we 
would expect, mortality has a much greater effect on 
numbers of nieces and cousins ever born, as compared 
with numbers of sisters and aunts, because the higher 
mortality risks of infancy and childhood come into play: 
e.g., for a woman to have GRR2 nieces, not only must 
her mother survive to age {J, but all of the woman's 
sisters must survive from birth to the end of the 
reproductive period. 

Nevertheless, the implied numbers of kin for the 
Republic of Korea indicate that at moderate-to-high 
levels of life expectancy, fertility is the more important 
determinant of numbers of nieces and cousins ever born. 
From the late 1950s to the late 1970s, these numbers 
fell by over two thirds, an order of magnitude approxi
mately equal to the change in the product of the GRR 
and the NRR over the interval. These changes in 
demographic rates in the Republic of Korea over the 
20-year period imply a drop in the average number of 
nieces and nephews from 25 to 8 and in total (first) 
cousins from · 51 to 16. The corresponding changes in 
numbers of siblings and in numbers of aunts and uncles, 
from about 5.5 and 11, respectively, to about 3 and 6, 
are also substantial. 

Kin still alive 

Table VIII.3 shows the mean number of living kin by 
successive ages of a woman, according to birth and 
death rates in the Republic of Korea during 1955-1959 
and 1975-1979. For those kin who are generally as old 
or older than the woman herself-Le., sisters, cousins 
and aunts-the change from 1955-1959 to 1975-1979 in 
numbers of living kin is notably smaller than the change 
in numbers of kin ever born. That is, the rise in life 
expectancy partly offsets the dramatic decline in fertili
ty in terms of numbers of surviving kin. For example, 
the ratio of numbers of aunts ever born for the late 
1970s to those for the late 1950s is almost 2 to 1, 
whereas the corresponding ratio for living aunts is 1.5 to 
l by age 20. Nevertheless, the .. kin-reducing" effect of 
the fertility decline remains significant. In terms of 
surviving kin, a 30-year-old woman has about 23 per 
cent fewer daughters, 36 per cent fewer sisters, 58 per 
cent fewer nieces, 27 per cent fewer aunts and 62 per 
cent fewer cousins as a result of the demographic 
changes in Korea. Below we use model schedules to 
obtain a clearer view of the separate effects of fertility 
and of mortality on numbers of kin ever born and still 
alive. 



TABLE VIll.3, EXPECTED NUMBERS OF VARIOUS FEMALE KIN ALIVE BY SUCCESSIVE AGES OF WOMEN, 
ACCORDING TO FERTILITY AND MORTALITY SCHEDULES: REPUBLIC OF KOREA, 1955-1959 AND 1975-
1979 

Female 
de.H·ended k;n 0 

Daughters ............ 1955-1959 
1975-1979 

Granddaughters ........ 1955-1959 
1975-1979 

Sisters ............... 1955-1959 I.I 
1975-1979 0.7 

Nieces ............... 1955-1959 0.0 
1975-1979 0.0 

Aunts ................ 1955-1959 2.2 
1975-1979 1.4 

Cousins .............. 1955-1959 2.4 
1975-1979 0.9 

RELATIVE INFLUENCES OF FERTILITY 
AND MORTALITY 

Figure VIII. I illustrates the average numbers of 
sisters, aunts, nieces, and cousins ever born by successive 
ages of women, for two levels of fertility (GRR=l and 
GRR=3) and three levels of mortality (e0=30, 50, 70). 
These values have been calculated from model life 
tables7 and model fertility schedules8 in order to span a 
realistic range for numbers of kin and to investigate the 
relative influences of fertility and mortality. These 
figures highlight our previous finding that mortality 
may be an important factor in determining the numbers 
of nieces and cousins ever born, but that the numbers of 
sisters and aunts ever born are almost entirely independ
ent of the mortality level. 

The graphs also point out the differing ages at which 
a woman acquires her various kin. Virtually all of a 
woman's aunts are born before her; about half of a 
woman's sisters are born before her, and almost all are 
born by the time she is 15; about half of a woman's 
cousins are born before her and almost all are born by 
the time she is 20 or 25; and about half of a woman's 
nieces are born by the time she is 30 and almost all are 
born by the time she is 50. 

An analysis of numbers of kin who are living at 
various stages of a woman's life is more difficult 
because of the complex interaction between fertility and 
mortality: i.e., actual numbers living are a function of 
both numbers ever born and numbers who die. Figure 
VIII.2 illustrates this interaction for the average num
ber of living sisters by successive ages of a woman, for 
two levels of fertility and three levels of mortality. Note 
the contrast between this graph and the corresponding 
one in figure VIII. I. Whereas the level of mortality has 
barely any effect on sisters ever born, the effect on 
surviving sisters is substantial, at both a high and a low 
level of fertility. By age 50 a woman from the high 
fertility, low life expectancy population (GRR=3, 
e0=30) has the same number of living sisters as does a 
50-year-old woman from the low fertility (GRR=l), 
high life expectancy (e0=70) population. 

Table VIIl.4 presents numbers of livjng kin for a 
fixed fertility schedule and three levels of life expectan
cy: e0=30, 50 and 70 years. The level of fertility 
(GRR=3) is roughly equal to that in developing coun
tries in which there is little fertility control. The contrast 
between the low and the high life expectancy popula-
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Ages of women (years/ 

JO 20 30 40 50 60 70 

0.1 1.3 2.3 2.5 2.3 2.2 
0.0 1.0 1.4 1.4 1.4 1.3 

0.1 0.9 3.0 4.8 
0.0 0.4 1.4 1.9 

2.0 2.3 2.2 2.1 1.8 1.5 1.0 
1.3 1.4 1.4 1.3 1.2 1.0 0.7 
0.2 1.0 2.6 4.3 5.1 5.1 4.8 
0.0 0.4 I. I 1.7 1.9 1.8 1.8 
2.1 1.8 1.5 1.0 0.6 0.2 0.0 
1.3 1.2 I. I 0.8 0.5 0.1 0.0 
3.9 4.8 5.0 4.8 4.2 3.4 2.4 
1.6 1.8 1.9 1:8 1.6 1.4 1.0 

tions are substantial: the average 40-year-old woman in 
a population with e0=70 has 50 per cent more children, 
almost three times as many siblings, four times as many 
nieces and more than five times as many aunts and 
cousins alive than does a 40-year-old woman in a society 
with e0=30. At the older ages the differentials are even 
more striking. For example, a 60-year-old woman in the 
high life expectancy population has almost five times as 
many surviving nieces and siblings and nine times as 
many surviving cousins as does the 60-year-old in a low 
life expectancy society. 

The odds of a woman in the high-mortality population 
knowing older kin-e.g., aunts and grandmothers-are 
quite low. Although almost three aunts would have been 
born in this woman's family (since GRR=3), only 1.3 
on average are alive by the time she herself is born; 
virtually no aunts are alive for those women who survive 
to age 50. The fact that increased life expectancy has a 
dramatic effect on the survival of older kin has been 
frequently demonstrated. For example, Martin and 
Culter recently examined the dramatic increases in 
parents' and grandparents' survival rates over the past 
40 years in Japan, and the implications of the changes 
for families' living arrangements.9 Similarly, Preston 
assessed the effect of cause-specific mortality reductions 
on the survivorship of parents, grandparents and spouses 
in the United States.1° Clearly, as death rates fall, 
children spend a much higher proportion of their years 
together with parents, grandparents and aunts and 
uncles. This finding will be re-examined in the next 
section. 

In addition, the data in table VIII.4 indicate that 
women in low mortality populations have many more 
surviving nieces and cousins than do women in high 
mortality areas. Although our earlier analysis indicated 
that a woman could have as many as nine (GRR2) 

nieces and nine cousins in the absence of mortality, 
when life expectancy is as low as 30 years, on average 
no more than two meces and two cousins are alive at a 
given point in the woman's lifetime. Similarly, on 
average less than half ( 1.4) of "potential" siblings are 
alive at any point. 

An obvious consequence of these findings is the 
reduced likelihood of parents having a surviving heir 
when faced with high-mortality conditions. In certain 
societies in which son preference is strong and survival 
of a male heir is deemed necessary, it has been 
suggested that a desire for a minimum number of 
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Figure Vlll.2. Expected number of sisters alive, by age of woman 
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surviving sons helps to maintain high levels of fertility in 
areas that experience high death rates. 11 The data in 
table VIIl.5, abstracted from Krishnamoorthy, 12 indi
cate that a 10-year increase in life expectancy at 
moderate or high levels of life expectancy (as in the 
Republic of Korea) allows for a drop in the GRR of 
about 0.7 child, for couples who want to maintain a 90 
per cent chance of having at least one son survive to age 
50 of the father. At low levels of e0, a 10-year increase 
in life expectancy allows for a drop of roughly two 
children per woman. The data clearly suggest that if son 
or child survival is an important determinant of fertility 
behaviour, a reduction in death rates would permit a 
substantial reduction in fertility. 

PROPORTIONS OF SURVIVING KIN 

Another way to analyse the effects of changing 
mortality on numbers of kin is to examine proportions of 
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surviving kin. Although a change in the level or shape of 
fertility has some effect on these proportions, the effect 
is a relatively modest one in comparison with the effects 
of changing life expectancy.13 The fact that these 
proportions are so heavily determined by the mortality 
schedule has proven very useful to demographers who 
estimate life table probabilities from proportions of 
women with surviving mothers and proportions of chil
dren ever born who are still alive.14 

The effects of a 10-year increase in life expectancy in 
the Republic of Korea can be seen in table VIIl.6. The 
proportion of women with surviving mothers has risen 
by an order of magnitude "consistent" with the change 
in e0: i.e., for ages below 40, the odds of a woman aged x 
having a living mother in the earlier period equal those 
in the later period for a woman aged x + 10. According 
to demographic rates in 1955-1959, about half of 
40-year-old women would have a living mother, whereas 
according to fertility and mortality rates in 1975-1979, 
about half of 50-year-old women would have a living 



TABLEVlll.4. EXPECTED NUMBERS OF VARIOUS FEMALE KIN ALIVE BY SUCCESSIVE AGES 
OF WOMEN, FOR FIXED FERTILITY SCHEDULE AND THREE LEVELS OF MORTALITY a 

Ages of women 
Female 

descended k.ifl 0 10 20 30 40 50 60 70 

Daughters .......... e0 = 30 0.1 1.3 1.7 1.5 1.3 I. I 
e0 = 50 0.2 1.6 2.3 2.3 2. l 2.0 
e0 = 70 0.2 1.9 2.8 2.8 2.8 2.7 

Granddaughters .... ' .... ' e0 = 30 O.l 0.7 l.7 2.l 
e0 = 50 0.l 1.5 3.6 4.7 
e0 = 70 0.2 2.2 5.6 7.5 

Sisters .................. e0 = 30 0.8 l.3 1.4 l.2 1.0 0.8 0.5 0.3 
e0 = 50 I. I 1.9 2.2 2.0 1.9 1.6 l.3 0.8 
e0 = 70 l.3 2.4 2.8 2.8 2.7 2.5 2.2 1.6 

Nieces .................. e0 = 30 0.0 O.l 0.5 1.3 1.8 1.9 1.6 l.3 
e0 = 50 0.0 0.2 I. I 2.8 4.2 4.6 4.4 3.9 
eo= 70 0.0 0.3 1.6 4.3 6.7 7.7 7.7 7.4 

Aunts .................. e0 = 30 1.3 I. I 0.8 0.6 0.3 O.l 0.0 0.0 
e0 = 50 2.l 1.9 l.7 1.4 0.9 0.5 0.2 0.0 
e0 = 70 2.8 2.7 2.6 2.3 1.8 I. I 0.4 0.1 

Cousins ................. e0 = 30 I.I 1.6 1.8 1.7 1.4 I. I 0.7 0.4 
e0 = 50 2.2 3.0 4.4 4.4 4.l 3.5 2.7 1.8 
e0 = 70 3.3 5.7 7.2 7.7 7.5 7.0 6.0 4.5 

a Fertility is based on a model schedule with a mean age of childbearing of 29 years and a G RR of 3: 
(A. J. Coale and J. Trussell, "Model fertility schedules: variations in the age structure of childbearing in 
human populations", Population Index. vol. 40 ( 1974), pp. 185-258). Life tables are taken from the "West" 
series. eo = 30, 50 and 70 (A. J. Coale and P. Demeny, Regional Model Life Tables and Stable 
Populations (Princeton, New Jersey, Princeton University Press, 1966)). 

TABLE Vlll.5. GROSS REPRODUCTION RATE (ORR) NECESSARY TO ACHIEVE 90 PER CENT PROBABILITY OF 
AT LEAST ONE SON SURVIVING TO THE TIME WHEN FATHERS ARE AGED 40, 50, 60 AND 70, FOR DIF
FERENT LEVELS OF LIFE EXPECTANCY a 

•o 
Age of 
father IR 25 35 45 54 64 74 

40 . . . . . . . . . . . . . . . . 4.4 3.2 2.3 1.8 l.3 1.0 0.6 
50 ................ 5.2 3.6 2.5 1.8 l.3 0.9 0.6 
60 ................ 7.0 4.6 3.0 2.l 1.5 1.0 0.6 
70 ................ 9.8 6.1 3.8 2.5 1.8 1.2 0.7 

Source: Adapted from table l in S. Krishnamoorthy, "Mortality level, desire for surviving son and rate 
of population increase", Demography, vol. 33 ( 1979), pp. 565-57 l. 

a Life tables are taken from Coale and Demeny, op. cit., "West" levels Nos. l, 4, 8, 12, 16, 20, and 24. 

mother. In a very low life expectancy population 
(e0=30), the proportion of women with surviving moth
ers drops to one-half by age 30. 15 

With some rough approximations, probabilities of at 
least one sister or aunt surviving to various ages of the 
reference woman can be estimated from table VIIl.6. 
According to the data in tables VIII.2 and VIIl.6, the 
probability that the "average" Korean woman aged 30 
has at least one surviving maternal aunt equals 0.88 for 
1955-1959 and 0.85 for 1975-1979; the corresponding 
probabilities for any aunt (maternal or paternal) are 
0.99 and 0.98 respectively. 16 Similarly, the odds of a 
30-year-old woman having at least one surviving sister 
equals 0.99 for 1955-1959 and 0.98 for 1975-1979. 
Declines in death rates which increase the survival odds 
for each kin counteract the decreases in fertility which 
reduce the total numbers of kin. Taken together, these 
demographic changes do not lead to a notable difference 
in the probabilities of having at least one surviving 
sister, niece, aunt or cousin, for many ages of the 
reference women. They do, of course, alter the survival 
prospects of each kin who is born. 

On the other hand, the probability of having at least 
one surviving ancestor-e.g. parent or grandparent
increases considerably over the twenty-year interval in 
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Korea. For example, the chance that a 30-year-old 
woman has at least one surviving grandmother equals 
l - (1- .13)2 or 0.24 for 1955-1959 and 1- (1- .25)2 or 
0.44 for 1975-1979, an increase of over 80 per cent. 
Declines in mortality have the greatest effect on the 
survival of mothers, aunts and grandmothers and the 
smallest effect on the survival of nieces. This is because 
at moderate to high levels of life expectancy, increases 
in e0 are produced by reductions in death rates at older 
ages. Hence, from the point of view of the reference 
woman's lifetime, these changes will have their biggest 
effect on kin older than the woman herself. 

Figure VIII.3 illustrates this latter point by depicting 
the probability of a woman having a surviving mother, 
grandmother and great-grandmother under three 
regimes of life expectancy: e0=30, 50 and 70 years. 15 

The differences are striking. For example, a 35-year-old 
woman has twice the chance (over 80 per cent) of 
having a surviving mother when life expectancy is 70 
years as compared with a life expectancy of 30 years. 
When e0 is 70 years a 25-year-old woman has almost a 
50 per cent chance that her maternal grandmother is 
alive (and a 70 per cent chance that at least one 
grandmother is alive) whereas a 25-year-old in the high 
mortality population has only about a 10 per cent 



TABLE Vlll.6. PROPORTIONS OF VARIOUS FEMALE KIN ALIVE BY SUCCESSIVE AGES OF WOMEN, 

ACCORDING TO FERTILITY AND MORTALITY SCHEDULES: REPUBLIC OF KOREA, 1955-1959 AND 1975-1979 
AgeJ <~( wome11 

Ft.'nwlc 
dni'emkdJ..i11 /() 20 30 40 50 611 

Mother ......... '. 1955-1959 1.0 0.94 0.86 0.73 0.54 0.29 0.08 
1975-1979 1.0 0.97 0.94 0.86 0.72 0.48 0.14 

Grandmother ......... 1955-1959 0.74 0.56 0.33 0.13 O.D2 0.00 0.00 
1975-1979 0.88 0.75 0.53 0.25 0.03 0.00 0.00 

Daughters ............... 1955-1959 0.93 0.92 0.91 0.88 0.84 
1975-1979 0.97 0.97 0.96 0.94 0.93 

Granddaughters .... 1955-1959 0.91 0.91 0.90 
1975-1979 0.96 0.96 0.96 

Sisters ........... 1955-1959 0.90 0.89 0.86 0.82 0.76 0.67 0.53 
1975-1979 0.96 0.95 0.94 0.92 0.88 0.82 0.71 

Nieces ........... 1955-1959 0.91 0.91 0.90 0.90 0.88 0.85 0.81 
1975-1979 0.97 0.96 0.96 0.96 0.95 0.93 0.91 

Aunts ......... 1955-1959 0.82 0.76 0.67 0.54 0.38 0.20 0.08 
1975-1979 0.92 0.89 0.83 0.73 0.55 0.31 0.10 

Cousins 1955-1959 0.89 0.88 0.85 0.81 0.75 0.66 0.53 
1975-1979 0.96 0.95 0.94 0.91 0.88 0.81 0.69 

Figure Vlll.3. Proportions of suniving mothers, grandmothers and great-grandmothers, for three levels of life expectancy, by age of woman 
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chance. ln this latter population, almost 40 per cent of 
grandmothers and 90 per cent of great grandmothers 
would have died before the reference woman was ever 
born. 

The curves in figure VIIl.3 are strikingly reminiscent 
of life table functions. Indeed, it can easily be shown 
that the probability that a woman aged a has a living 
mother approximately equals R(a+K)I R(K), where K is 
the mean age of childbearing (in the associated stable 
population) and R(x) is the probability of surviving from 
birth to age x. 17 Similarly, the probability that a woman 
aged a has a surviving grandmother and great grand-

---1 Mothers 

----!Grandmothers 
I. I Great-grandmolhers 

\ 40 \50 \eo 111 
Age of woman 
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mother equals R(a+2K)IR(K) and R(a+3K)IR(K), respec
tively. Hence, the differences between each set of curves 
in figure VIIl.3 capture the differences in life table 
rates for a given age span, conditional on survivorship to 
about age 25. It is just these types of relationships which 
have led to the use of kinship survival data for the 
estimation of life tables. 

Note from table VIIl.6 that the proportions of 
surviving cousins and of surviving sisters are almost 
identical to one another, as they should be, since sisters 
and first cousins are born at about the same time. 
However, the probability of a mother being alive at any 



specified age of a woman is considerably greater than 
the corresponding value for an aunt. This apparent 
paradox is due to the fact that we know that the mother 
survived to at least the earliest age of reproduction, 
whereas an aunt may have died in infancy or childhood. 

CONCLUSIONS 

The above illustrations have demonstrated the influ
ence of changes in death rates and in birth rates on the 
numbers of various kin. Not surprisingly, large reduc
tions in fertility result in large decreases in the numbers 
of daughters, sisters, nieces, aunts and cousins who are 
ever born. Reductions in death rates both increase the 
numbers of kin ever born (particularly of nieces and of 
cousins) and raise the chances that each of these types 
of kin will be alive at a specified age of the reference 
person. The combination of a 50 per cent reduction in 
fertility and a 10-year increase in life expectancy, as in 
the Republic of Korea from the late 1950s to the late 
1970s, shows the dominating effects of fertility: i.e., 
there is a substantial reduction in the numbers of living 
descendants and collateral kin throughout the life cycle 
of the reference woman. 

On the other hand, from the reference woman's point 
of view, changes in fertility and mortality obviously 
have no effect on the number of parents, grandparents 
and great-grandparents who have ever been born. De
clines in mortality, however, can greatly increase the 
survivorship of these kin. Hence, the net effect of a 
demographic transition is a reduction in the proportion 
of the family consisting of collateral kin-e.g., sisters 
and cousins-and an increase in the proportion com
posed of parents, grandparents and even great-grand
parents. Via a set of simulation experiments, Ryder 
demonstrates that the transition from a high-fer
tility/high-mortality society to a low-fertility/low-mor
tality one is accompanied by an increase in the average 
person-years which each child spends together in the 
household with each parent and a slight decrease in the 
average time each child spends with a sibling.1s 

Although a number of demographers have evaluated 
the changes in household size and structure which result 
from decreases in fertility and mortality rates,19 few 
have examined the emerging changes in the numbers 
and types of kin in the family. The potential social, 
psychological and economic implications of changing 
kinship structure are innumerable. For example, will the 
reduction in the number of sisters, aunts and cousins 
strengthen emotional and financial ties between/.arent 
and child, or between grandparent and chil , and 
thereby strengthen parental influence over children? Or 
will non-relatives assume some of the social and eco
nomic responsibilities formerly assumed by family mem
bers? Caldwell and others20 have argued that a reduc
tion in fertility is in part a consequence of changes in 
the direction of intergenerational wealth flows-i.e., 
from one of child to parent to one of parent to child. But 
surely, the large changes in numbers and types of kin 
which result from a decline in fertility will in turn have 
their impact on the nature of the transfers of wealth. 
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1 For example, L. G. Martin and S. Culter, "Mortality decline and 
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Pullum, "Family formation and the frequency of various kinship 
relationships", addendum, Theoretical Population Biology, vol. 8 
(1975), pp. 376-381. 

s See, for example A. J. Coale, L. J. Cho, and N. Goldman, 
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demography of kin", unpublished doctoral dissertation, Harvard 
University, 1977. 

7 Coale and Demeny, op. cit. 
8 Coale and Trussell, Joe. cit. 
9 Martin and Culter, loc. cit. 
10 Preston, loc. cit. 
11 See, for example, D. Heer and D. Smith, "Mortality level, desired 
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14 See, for example, A. J. Lotka, "Orphanhood in relation to 
demographic factors: A study in population analysis", Metron, vol. 9 
(1931), pp. 37-109; W. Brass and K. Hill, "Estimating adult mortality 
from orphanhood", International Population Conference, Liege, 1973 
(Liege, International Union for the Scientific Study of Population, 
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IX. EFFECTS OF MORTALITY DECLINES ON MARRIAGE PATTERNS 
IN DEVELOPING COUNTRIES 

Samuel H. Preston* and Michael A. Strong* 

The relative prevalence of the married state in a 
population has many social and demographic implica
tions. In many developing countries, the family is the 
fundamental social unit that organizes the production, 
distribution, and exchange of goods and services. The 
core relationship in family systems nearly everywhere is 
that between the husband and wife, who are responsible 
for adding other family members through births. Socie
ties are organized in such a way that important 
privileges and responsibilities attach to the role of 
husband and wife, particularly in the area of sexual 
relations and child-raising. 

The prevalence of the married state is thus an 
indicator of the degree to which individuals are both 
able and willing to perform a central social role and to 
enjoy the fruits thereof. Two concepts of prevalence are 
relevant here: prevalence in a population at a moment in 
time; and prevalence over the course of life of an 
individual. Quantitative measures of these two concepts 
can be quite different, because marriage prevalence 
varies greatly with age and because the age distribution 
of persons in the population can be very different from 
the age distribution of years lived in a life cycle. In fact, 
developing countries today present a situation of ex
treme disparity between the two age distributions. 
Because of a recent history of rapid population growth, 
the age distribution of a population is nearly always 
much younger than the age distribution of years to be 
lived in the life cycle of a person in that population. 

What has created such rapid population growth and 
the large disparity between populations and life cycles is 
a history of very rapid mortality decline in most 
developing countries during the 20th century and espe
cially since the Second World War. Life expectancy, at 
least for developing countries as a whole, has risen from 
an estimated 42.4 years in 1950-1955 to 57.0 'years in 
1980-1985.1 It would be surprising if such a large 
change in the volume of life both in populations and in 
life cycles had not left an imprint on marriage behavi
our. Yet we find very few attempts to examine the 
connection between mortality and marriage, and none 
that are comparative in scope.2 

The purpose of this paper is to provide an initial 
assessment of the role of mortality levels and change in 
both population and life cycle marriage prevalence in 
developing countries. Rather than painting a fine
grained picture for one or two countries, we have chosen 
to draw a somewhat cruder picture for a large number 
of countries. In particular, we will content ourselves 
with examining census and survey data on marital 
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status, rather than data on the flows of population into 
and out of the various marital categories. These latter 
data are available in reasonable detail and completeness 
for only a few developing countries in any event. 

Formal demographic analysis of the relation between 
mortality change and nuptiality is quite complex, be
cause the relation depends upon the age- and sex-specif
ic nature of the mortality change, as well as on the 
current characteristics of the population. Furthermore, 
the effects vary through time and are often quite 
different in populations and in life cycles. These rela
tions have never been sketched out, however, and they 
are essential, perhaps more than any empirical demon
stration, to an understanding of the processes. There
fore, we will devote much of the paper to presenting 
some basic formal considerations of mortality/nuptiality 
linkages. We use explicitly throughout a two-sex model, 
unlike several other attempts to deal with the issues. 
Our interest is in males as much as in females. The 
absence of a systematic set of studies of male marriage 
patterns is one of the most glaring deficiencies in 
demographic literature. 

A. THE FORMAL DEMOGRAPHY OF RELATIONS BETWEEN 

NUPTIALITY AND MORTALITY 

We will assume that we are dealing with a monoga
mous society. Therefore, the number of married males 
at a moment in time will equal the number of married 
females. Let us define the following terms: 

M(a) 
m(a) 

M"(a) 

F(a) 
f(a) 

F"(a) 

number of males aged a; 
proportion of males aged a who 
are currently married; 
number of married males at age 
a; 
number of females aged a; 
proportion of females aged a 
who are currently married; 
number of married females at 
age a; 

M,F total number of males and fe
males; 

M", F" total number of married males 
and females, respectively; 

PM(a), PF(a) probability of surviving from 
birth to age a in the period life 
table for males and females re· 
spectively; 

rM(a), rF(a) growth rates at age a for males 
and females respectively. 

Each of these functions prevails at a particular 
moment t, so that we could write F(a,t), M"(t) etc. We 
have dropped the t identification for convenience. 



The number of married males at age a is 

~(a) = M(a) m(a) 

and the total number of married males is 

M • = f M(a) m(a) da. 
0 

By a recent theorem (Preston and Coale, 1982) we 
know that, in a closed population, 

a 

M(a) = M(o)e -! r M (x) dxpM (a). 

Therefore, 

M • = f M(o)e -Jr M (x) dx PM (a)m(a)da. 
0 0 

The proportion of males married in the population is 

• -fr (x) dx 
f e o M PM (a) m(a) da 
0 (1) 

In the life cycle of an individual subject for all of his life 
to the mortality schedule of the period, P (a), and to 
the nuptiality schedule of the period, m(a), he will live 

LM • = 1 PM (a) m (a) da 
0 

years in the married state and a total of 

LM= 1 PM(a) da 
0 

years altogether, so that he spends the proportion 

LM• ! PM (a) m(a) da 
--= "'--------
LM 

(2) 

years of his !if e married. There are, of course, exactly 
. equivalent expressions for females. For example, the 
proportion of the female life cycle spent in the married 
state is 

LF• { PF (a)f(a)da 
-= 

LF J PF(a)da 
0 

We can see immediately that the expression for the 
prevalence of marriage in the population, equation ( l ), 
is very similar to the expression for the prevalence of 
marriage in the life cycle, equation (2). The only 
difference is that the population expression includes, for 
example in the male case, the term rM(x), the age
specific growth rate for males. If rM(x) = 0 at all ages 
(as in a stationary population), then the two expressions 
would be identical: individual marital life cycles would 
simply be expected to recapitulate the population age 
structure of married persons (see Preston, 1982, 3 for a 
discussion of this point). 
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We are constrained by the fact that the number of 
married males must equal the number of married 
females: 

a 

-f rM (x)dx 
• 1 0 

M = J M(o)e PM (a)m(a)da 
0 

a 

-f rF (x)dx 
= 1 F(o)e 0 PF (a)f(a)da = F• (3) 

0 

8. CHANGE IN MORTALITY UNIFORM BY 

AGE AND SEX 

We now have a framework for examining the impact 
of changes in mortality on nuptiality. We first consider 
only the effects that operate through age-sex distribu
tions. The population is presumed to try to maintain the 
same marital proportions by age (m(a) and /(a)) after 
the change in mortality, under the assumption that these 
schedules reflect some sort of "preferences" for mar
riage under the existing marriage market constraints. 
Our emphasis is on studying how changes in mortality 
alter those constraints and, in turn, force an alteration 
in m(a) andf(a). Let us consider first the simplest case, 
in which the change in mortality is uniform by age and 
sex. 

In particular, let us assume that the age-specific 
death rate at all ages and for both sexes declines by 
amount K. Then the new survival functions (designated 
with a prime) become 

PM( a) =PM (a)e Ka 

PF
1

(a) =PF (a)eKa. 

What happens to the age-specific growth rate func
tion? With K fewer deaths per person per year, the 
age-specific growth rate rises by K per year (just as the 
growth rate for all ages combined rises by the amount of 
decline in the crude death rate, K). The rate of growth 
of the annual number of births rises by K as well 
because of the greater survivorship of reproductive aged 
persons. One year after the decline in morta,ity, the 
number of persons arriving at any age x is greater by 
the factor eK; the second year it is greater by e2K; the 
third year by e3K; and so on. Relative to the number 
arriving at that age a year earlier, it is always greater by 
eK, so that the growth rate is permanently higher at 
every age by K. 

Therefore, at the time of the change in mortality (and 
at any time thereafter as long as rM(a) or rF(a) are 
understood to be the functions that would have pre
vailed in the absence of a mortality change), 

r~ (a)= rM (a)+ K 

r~ (a)= rF (a)+ K. 

What effect does this change in mortality have upon 
the proportion married among the male and female 
populations? Inserting the expressions for P' M(a), and 
r'(a) into equation (1), we find that 



M'' 
M' 

a 

~ -f rM (x) dx 
f e 0 e-Kap, (a)eK0 m(a)da 
0 M 

a 

~ -f rM (x) dx 
f e o • e-Ka PM (a)eKada 
0 

The terms in eKa and e-Ka cancel and no change 
whatsoever occurs in M*IM. Likewise, these terms 
cancel to leave F*IF unaffected. Male and female births 
grow faster at rate K so that T years after the change, 

M' (o) = M(o)eKT 
F' (o) = F(o)eKT. 

The terms in eKT cancel out of the monogamy constraint 
(3) so that no disparity occurs between the number of 
married males and married females. 

In other words, when there is a mortality decline of 
equal amount for all ages and sexes, nothing need 
change in the marriage market. The market simply 
grows larger, while age-sex ratios are unaffected. There 
is no necessary behavioural response to the changes, 
since supply and demand conditions in the marriage 
market are unaffected. Note that this result pertains in 
any population, and not just in the highly restrictive 
class of stable populations. 

Results are quite different, however, in the life cycle 
of marriage. Although age-specific marriage proportions 
remain the same, a mortality decline results in a higher 
fraction of life being lived at older ages. Thus, these 
ages receive higher weight in the marriage life cycle. To 
demonstrate this explicitly, let us insert the new mortali
ty function in equation (2), which expresses the propor
tion of life spent in the married state: 

J PM (a)eKa m(a)da 
0 LM' 

LM 
(4) 

Since K can take on a value of zero, as in the 
pre-decline population, we can differentiate (4) with 
respect to K about a K=O in order to develop an 
expression for the effect of mortality change on the 
proportion of years spent married:3 

LM'] 
d [LM = LM' (A _ A ) 

dK LM MM ML 

or 

(5) 

where AMM = mean age of married males in the sta
tionary population corresponding to 
PM(a) and m(a); 

AML = mean age of all males in the stationary 
population corresponding to PM(a). 

So the proportion of life spent in the married state will 
rise when an age-sex-neutral mortality decline occurs. 
The increase will equal (for small declines) the size of 
decline in death rates times the average number of years 
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by which the age of a married male in the stationary 
population exceeds the age of a randomly-chosen male. 
For example, if married males are 25 years older than 
average in the stationary population and death rates 
decline by 2/1000, then the proportion of life spent 
married will rise by 

LM' 
d In [LM] = 25(.002) = .05 

or by 5 per cent. 
The proportion of life spent unmarried will corre

spondingly decline by 

[
LUM'] ) d In LUM = (AMvM - AML) dk (6 

where LUM* is the number of years of life spent in the 
unmarried state for males and AMvM is the mean age of 
unmarried males in the stationary population. There 
are, of course, exactly equivalent expressions to (5) and 
(6) for females. 

In order to give flesh to these formulas, table IX.I 
presents values of the amount by which the mean age of 
married persons exceeds that of all persons in various 
stationary populations (AMM - AML). These hypotheti
cal populations are constructed by combining propor
tions married by age in different empirical populations 
with model age distributions drawn from model life 
tables.4 

For males, the age difference is usually on the order 
of 11-15 years and shows relatively little variation with 
mortality level or region. This means that the first order 
effect of a decline in death rates by .002 or 2 per 1,000 
is to increase the proportion of the male life cycle spent 
married by .022 to .030. We refer to proportions only; 
the number of years spent married obviously increases 
even faster. 

For females, the changes are substantially less. The 
age differences between married females and all females 
is usually in the range of 5-9 years, only about half the 
difference observed for men. This reflects the fact that 
women universally marry at a younger average age than 
men, and the related fact that there are very large 
proportions of unmarried females-usually widows-at 
older ages in developing countries. One clear conse
quence is that mortality decline has less advantageous 
first-order life cycle effects for females than for males, 
if time spent unmarried is considered disadvantageous. 

One fascinating implication made clearer by these 
results is the inappropriateness of a marriage system 
with very large age differences between spouses for 
maximizing the volume of marriage in the female life 
cycle. As noted above, in a stationary, zero-growth 
population, marriage behaviour in the life cycle simply 
recapitulates that in the population at a moment in 
time. But rapid population growth drives an enormous 
wedge between the two, so that the monogamy con
straint that operates at the population level can produce 
large disparities in life cycle performance. The situation 
in most developing countries is illustrated with hypo
thetical stable population data in figure IX. I. The 
population has life expectancy of 60 (for both sexes), a 
sex ratio at birth of 1.00 and is growing at a rate of .035 
per year (a Coale-Demeny (l 966) female "West" 
population age structure is used for this purpose). This 
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TABLE IX.I. COMPARISON Of MEAN AGES OF ALL PERSONS AND MARRIED PERSONS, BETWEEN 
DIFFERENT MORTALITY PATTERNS AND VARIOUS NATIONAL NUPTIALITY PATTERNS 

Cou11lrJ' 
DTQNQ 

Kenya, 1979 .................. . 
Mauritius, 1972 ............... . 
Reunion, 1967 ................ . 
Bangladesh, 1976 .............. . 
India, 1971 ................... . 
Nepal, 1976 .................. . 
Pakistan, 1975 ................ . 
Philippines, 1978 .............. . 
Republic of Korea, 1975 ......... . 
Singapore, 1970 ............... . 
Sri Lanka, 1975 ............... . 
Thailand, 1975 ................ . 
Egypt, 1976 .................. . 
Libyan Arab Jamahiriya, 1973 .... . 
Morocco, 1971 ................ . 
Tunisia, 1975 ................. . 
Bahamas, 1970 ................ . 
Costa Rica, 1973 .............. . 
Cuba, 1970 .................. . 
Dominican Republic, 1975 ....... . 
Haiti, 1971 ................... . 
Mexico, 1976 ................. . 
Panama, 1970 ................ . 
Argentina, 1970 ............... . 
Chile, 1970 ................... . 
Colombia, 1977 ............... . 
Guyana, 1970 ................. . 
Peru, 1977 ................... . 

Kenya, 1979 .................. . 
Mauritius, 1972 ............... . 
Reunion, 1967 ................ . 
Bangladesh, 1976 ...........•... 
India, 1971 ................... . 
Nepal, 1976 .................. . 
Pakistan, 1975 ................ . 
Philippines, 1978 .............. . 
Republic of Korea, 1975 ......... . 
Singapore, 1970 ............... . 
Sri Lanka, 1975 ............... . 
Thailand, 197 5 ................ . 
Egypt, 1976 .................. . 
Libyan Arab Jamahiriya, 1973 .... . 
Morocco, 1971 ................ . 
Tunisia, 1975 ................. . 
Bahamas, 1970 ................ . 
Costa Rica, 1973 .............. . 
Cuba, 1970 .................. . 
Dominican Repubtic, 1975 ....... . 
Haiti, 1971 ................... . 
Mexico, 1976 ................. . 
Panama, 1970 ................ . 
Argentina, 1970 ............... . 
Chile, 1970 ................... . 
Colombia, 1977 ............... . 
Guyana, 1970 ................. . 
Peru, 1977 ................... . 

Malts 
37.J 

Femalt.'i 
40.0 

"Wtst" modtl lift lab/ts 

Malts 
47.I 

l.vtl 13 

Females 
50.0 

Males 
56.5 

ltvtl 17 

Females 
60.0 

Panel I: Mean age of married persons, assuming national 
nuptiality pattern and model mortality pattern 

45.2 40.2 46.8 41.4 48.1 42.5 
45.5 40.0 46.9 40.9 48.0 41.7 
44.9 40.8 46.4 41.7 47.6 42.5 
44.3 36.0 45.8 36.9 47.1 37.7 
42.S 37 .0 44.1 38.1 45.3 38.9 
41.5 37.2 43.0 38.3 44.3 39.3 
44.3 39.6 45.8 40.8 47.0 41.8 
45.3 42.7 46.8 43.8 48.0 44.7 
46.0 40.9 47.4 41.8 48.5 42.5 
45.8 41.1 47.2 42.0 48.3 42.7 
46.7 42.4 48.2 43.4 49.3 44.3 
43.9 41.0 45.3 42.1 46.5 43.1 
45.8 39.5 47.2 40.5 48.4 41.3 
44.7 38.7 46.3 39.7 47.5 40.6 
44.9 38.1 46.5 39.1 47.8 39.9 
46.1 40.8 47.6 41.8 48.8 42.6 
45.0 38.8 46.6 39.8 47.8 40.7 
45.0 42.0 46.6 43.2 47.8 44.3 
44.5 41.6 46.1 42.9 47.4 44.0 
45.8 40.7 47.5 41.9 48.8 43.0 
48.0 43.5 49.6 44.8 50.9 45.9 
44.0 41.0 45.6 42.I 46.8 43.1 
45.2 41.5 46.9 42.8 48.2 43.8 
45.3 42.2 46.8 43.4 48.0 44.4 
44.8 41.6 46.3 42.7 47.5 43.6 
45.6 40.9 47.2 42.0 48.5 42.9 
44.3 40.7 45.9 41.9 47.1 42.8 
45.2 42.1 46.7 43.3 47.9 44.3 

30.4 
14.8 
15.0 
14.5 
13.8 
12.1 
I I.I 
13.9 
14.9 
15.6 
15.4 
16.3 
13.4 
15.3 
14.3 
14.5 
15.7 
14.6 
14.6 
14.1 
15.3 
17.5 
13.6 
14.8 
14.9 
14.3 
15.2 
13.9 
14.7 

Panel 2: Difference between mean ages of married 
persons (panel I) and mean ages of all persons in 

the underlying stationary population given as: 

31.6 
8.5 
8.3 
9.1 
4.4 
5.4 
5.6 
8.0 

11.1 
9.2 
9.5 

10.7 
9.4 
7.9 
7.0 
6.5 
9.1 
7.2 

10.3 
9.9 
9.0 

11.9 
9.3 
9.8 

10.6 
10.0 
9.3 
9.1 

10.5 

32.7 
14.1 
14.1 
13.7 
13.1 
11.3 
10.3 
13.1 
14.0 
14.6 
14.4 
15.4 
12.6 
14.5 
13.5 
13.8 
14.9 
13.8 
13.9 
13.4 
14.7 
16.9 
12.8 
14.2 
14.1 
13.5 
14.5 
13.1 
13.9 

34.0 
7.5 
6.9 
7.8 
2.9 
4.1 
4.4 
6.8 
9.9 
7.8 
8.0 
9.4 
8.2 
6.5 
5.8 
5.1 
7.8 
5.9 
9.3 
9.0 
8.0 

10.9 
8.2 
8.8 
9.4 
8.8 
8.1 
7.9 
9.3 

34.6 
13.4 
13.3 
13.0 
12.4 
10.7 
9.6 

12.3 
13.3 
13.8 
13.6 
14.7 
11.9 
13.8 
12.9 
13.1 
14.2 
13.2 
13.2 
12.8 
14.1 
16.3 
12.2 
13.6 
13.4 
12.8 
13.8 
12.5 
13.2 

35.9 
6.5 
5.7 
6.6 
1.7 
3.0 
3.3 
5.9 
8.8 
6.6 
6.8 
8.3 
7.1 
5.4 
4.7 
4.0 
6.6 
4.8 
8.3 
8.1 
7.0 
9.9 
7.1 
7.9 
8.4 
7.7 
7.0 
6.9 
8.3 

Source: National censuses of population. 
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Figure IX. I. Marriage in a hypothetical population with life expectancy at birth of 60 years, 
growing at 3.5 per cent annually and hadng a sex ratio at birth of unity 
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is a rapid growth rate but is well within the range of 
human experience. All males above age 27.5 are as
sumed to be currently married in the population. All 
women first marry at 20 and stay married up to the age 
where they exhaust the supply of married males. In the 
hypothetical population, this upper age limit for females 
being married is age 44.5. This age leaves a small 
fraction of the adult female populatiOn unmarried, but 
a very large fraction of the female life cycle unmarried. 
In our example, 52 per cent of expected years beyond 
age 20 are to be spent unmarried, even though all 
women marry at 20. In contrast, males (who have in this 
example the same mortality conditions) spend only 18 
per cent of their lives beyond age 20 as unmarried 
persons. Thus, by postponing marriage to age 27.5, 
males nearly double the amount of time beyond age 20 
that they spend married. This same option is clearly 
open to females. Each year that first-marriage is 
delayed means roughly 1.6 additional years that women 
can expect to be married. 

The logic here is not unlike that of interest on 
investment; by delaying consumption, there is more to 
consume. In this case the equivalent to interest is 
population growth. By delaying marriage to the same 
age group of males, a cohort of women would have a 
larger cohort of males to attach themselves to, hence 
would have more years of male marriage to share 
amongst themselves. These ironic results are a conse
quence of the enormous wedge that mortality decline 
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drives between population age-sex distributions and 
cohort age-sex distributions. Note that these results 
pertain to marriage systems, and not to individuals 
within a particular system who may be quite reasonable 
in believing that the earlier they marry, the more years 
they can expect to spend married. 

C. DECLINE IN MORTALITY UNIFORM BY SEX 

BUT GREATER AT YOUNGER AGES 

If the only non-neutral decline in mortality occurs 
below age 15, then there need be no immediate response 
in the marriage market, since the number of adults of 
marriageable age is unaffected by the decline. In the 
intermediate term, say 15 to 25 years after the mortality 
decline, an age distributional bulge will appear in the 
early marriageable ages. With equally large declines in 
age-specific mortality for males and females, their 
proportionate growth will be the same, age by age. Since 
female proportions married at ages 15-29 are higher 
than male proportions married in virtually every coun
try, this mortality decline would, ceteris paribus, lead to 
a greater increase in the number of married females 
than of married males. Such a relative increase is of 
course impossible in the presence of a monogamy 
constraint, and either the female proportions married 
will have to decline at some ages or the male proportions 
married will have to rise. If the male response is not 
fully compensating, the result will be a mortality-



induced "marriage squeeze" on women. Just such a 
phenomenon has been suggested as a major reason for 
declining female marriage in Hong Kong by Salaff'5 and 
in Sri Lanka by Fernando.6 

Table IX.2 shows clearly that the changing availabili
ties were not confined to these countries. In order to 
make vivid the forces that have been at work, we choose 
for illustrative purposes a relatively large age gap of 10 
years between spouses. Table IX.2 shows that an 
enormous increase of 18.5 per cent took place between 
1950 and 197 5 in the ratio of women aged 15-19 to men 
aged 25-29 in developing countries as a whole. This 
major and widespread alteration of conditions of mar
riage availability seems to have escaped attention alto
gether. Surely it must be at least partially responsible 
for declining female marriage propensities in many 
countries, declines that are normally attributed to 
socio-economic modernization. The change in availabili
ty conditions was greatest by far in East Asia, where 
mortality declines were also far and away the largest.1 
Subsequently, we will try to suggest how marriage 
behaviour accommodated itself to this change. 

The mortality decline concentrated at the young ages 
is not felt merely in the short and intermediate term, 
disappearing as the "bulge" ages. Instead, the decline 
induces a permanent rejuvenation of the population. In 
order to see this, assume that we are deahng with an 
initially stable population {r{a) = r for all a) in the 
above formulas; a population with constant fertility and 
mortality and an age distribution implied by those 
conditions. Now impose a decline in infant mortality in 
the amount K for both sexes {mortality is assumed for 
analytic convenience to decline at the moment of birth: 
a= O). The new survival function is 

p'(a) = K p(a) a>O. 

When this expression is inserted into equation (3), the 
terms in K cancel out so M' still equals F. However, the 
growth rate, r, has also risen by an equal amount for the 
two sexes. Nothing guarantees that the equation will 

continue to hold after the rise in r unless we insert an 
adjustment term into the equation. Let us assume that 
the female marriage schedule, /{a), adjusts to a change 
in availability conditions by scaling itself upwards or 
downwards by a scalar,..\. Then we have from (3), after 
cancelling the K's, 

~ ~ 

f M(o)e-raPM (a)da = ..\ f F(o)e-raPF(a)f{a) da. 
0 0 

Using implicit diff erentation on this expression, we find 
that 

(7) 

the difference between mean ages of married females 
and males in the stable populations corresponding to r 
and to the p(a), m(a) and /(a) schedules. Equation (7) 
says that females will have a lower marriage propensity 
at each age when mortality drops in infancy (AS MF -
ASMM is negative) as long as married females are, on 
average, younger than married males in the stable 
population. The reason for this result is that the drop in 
youthful mortality makes the population younger; if 
married women are younger than married men, then the 
rise in the number of married women would exceed the 
rise in the number of married men when r rises, forcing 
an adjustment. This nascent excess supply of married 
women thus forces ..\ to fall. Table IX.3 presents the 
value of the mean age of married males and females in 
different populations. It is clear that the mean age of 
married men exceeds that of married women in every 
population. The differences are usually in the range of 
6-10 years in Africa and South Asia, and 3-6 years 
elsewhere. Thus, a decline in youthful mortality would 
generally lead to a decline in proportions married by age 
for females, or a rise for males, in the amount of around 
six times the induced change in the growth rate. 

What is the life cycle response to a decline in infant 
mortality? It is clear from inserting these new expres
sions into equation (2) that the K terms cancel out in 

TABLE IX.2. CHANGES IN SEX RATIOS OF EARLY MARRIAGEABLE AGES IN 

DEVELOPING REGIONS, 1950-1975 
Ftma/t.f Malt.• 1975 FIM ratio 

Rrgionl Y f'Dr 
avd/5-19 

F 
avd25-19 

M Ratio.FIM 1950 FIM ratio 

less developed countries 
1950 .................... 81 680 67 SI I 1.210 

1.185 1975 .................... 15 573 108 568 1.434 

Africa 
1950 .................... 11 156 7 146 1.371 

1.067 1975 .................... 20758 14203 1.472 

Latin America 
1950 .................... 8 128 6401 1.270 
1975 16902 11 815 1.431 

1.127 .................... 
East Asia (except Japan) 

1950 .................... 26201 24 533 1.068 
1975 .................... 52 554 36580 1.437 1.345 

South Asia 
1950 .................... 36059 28 326 1.273 1.120 
1975 .................... 65 287 45801 1.425 

Source: Demographic Indicators of Countries: Estimates and Projections As Assessed in 1980, 
Population Study No. 82 (United Nations publication, Sales No. E.82.Xlll.5). 
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TABLE IX.3. MEAN AGE OF MARRIED MALES AND FEMALES IN DIFFERENT POPULATIONS 

Mran agr of marritd 
Diffrrrnrt Region/ 

Country/ Area Year Ma/.s Frmalts M-F 

Africa 
Kenya ................... 1979 42.2 34.8 7.4 

Liberia .................. 1974 43.8 33.9 9.9 

Mauritius ................ 1972 43.9 37.4 6.5 
Reunion ................. 1967 42.4 38.6 3.9 

Egypt ................... 1976 44.0 36.8 7.2 
Libyan Arab Jamahiriya ..... 1973 43.8 35.7 8.1 

Morocco ................. 1971 44.7 35.2 9.5 
Tunisia .................. 1975 45.8 37.9 7.9 

Asia 
Bangladesh ............... 1976 42.7 31.7 11.0 

India .................... 1971 40.4 34.2 6.2 

Nepal ................... 1976 39.0 33.6 5.4 

Pakistan ................. 1975 43.4 35.8 7.7 

Philippines ................ 1978 43.2 39.7 3.5 

Republic of Korea .......... 1975 43.0 38.7 4.3 

Singapore ................ 1970 43.8 38.5 5.3 

Sri Lanka ................ 1975 45.8 39.1 6.7 

Thailand ................. 1975 41.2 37.5 3.8 

Caribbean 
Bahamas ................. 1970 41.4 38.0 3.4 
Costa Rica ................ 1973 42.2 37.5 4.7 
Cuba .................... 1970 43.5 38.6 4.9 
Dominican Republic ........ 1975 42.6 35.4 7.2 
El Salvador ............... 1971 36.3 33.2 3.1 
Haiti .................... 1971 45.1 39.1 6.0 

South America 
Honduras ................ 1974 35.9 32.3 3.5 
Mexico .................. 1976 41.7 37.0 4.6 
Nicaragua ................ 1971 36.0 32.7 3.3 
Panama .................. 1976 39.5 37.3 2.2 

Argentina ................ 1970 45.5 41.9 3.7 
Chile .................... 1970 43.3 39.4 3.9 
Colombia ................. 1977 42.5 36.4 6.0 
Guyana .................. 1970 42.6 37.5 5.1 
Peru .................... 1977 43.5 38.7 4.8 

Source: Demographic Indicators of Countries: Estimates and Projections As Assessed in 1980, 
Population Study No. 82 (United Nations publication, Sales No. E.82.XIIl.5). 

the numerator and denominator, leaving the prevalence 
of marriage in the life cycle unaltered. However, if as is 
likely the monogamy constraint in the population pro
duces a change in m(a) or f(a), then the life prevalence 
will change accordingly. We have just seen that in both 
the short run and long run, the greater youthfulness of 
married women relative to married men means that 
either female marital proportions by age will decline or 
that male marital proportions will rise. Just as in the 
case of a neutral mortality decline, the implications of 
declining mortality for the prevalence of marriage over 
the life cycle are far more advantageous for men than 
,r~ .. women. 

A more precise quantitative picture of the amount of 
behavioural adjustment required in the long run is 
possible. In stable populations a decline in infant 
mortality produces a rise in growth rates equal (to a 
close approximation) to:7 

.iir= - .iiIM~ 
As 
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where As is the mean age of women at childbirth. If 
IMR drops by .100 and As is 28, the increment in the 
growth rate is .100/28 = .0036. If A M exceeds AMF by 
6 years, then the required change in 1emale proportions 
married age-by-age would be 

dA= dr(-6) 
= .0036( - 6) = - .022. 

Female proportions married would have to decline by 
2.2 per cent. This does not appear to be a large amount, 
but it should be remembered that we artificially restrict
ed the mortality decline to infancy. We can expand the 
range to all ages below 15 by noting that, since m(a) 
and f(a) = 0 below age 15, equation (3) can be 
rewritten as 

PM (15) j M(o)e-'°1sPM(a)m(a)da 
15 

(8) 



where 
PM(l5), PF(l5) male and female probabilities 

of survival to age 15; 
15P M(a), 15PAa) = male and female probabilities 

of survival from age 15 to a, 
a> 15. 

If we now impose a decline in mortality below age 15 
that is equal for both sexes, 

p~ (15) = K PM (15) 

p~ (15) = K PF (15) 

the K's continue to cancel out of equation (8) but now 

lnK 
r=~· 

When mortality improves from an e0=40 to an e0=65, K 
(the factor by which p(15) is multiplied) is about 
1.350,4 so that 

.1r = In 1.350/28 = .011 

dJ.. = .1r( - 6) = - .066. 

Female marriage proportions would have to decline by a 
non-trivial 6.6 per cent, male proportions rise by a 
similar amount, or some combination of the two changes 
would have to occur. 

D. DECLINE IN MORTALITY UNIFORM BY SEX 

BUT GREATER AT OLDER AGES 

If the only change in mortality occurs above age 50, 
then it is safe to assume that the mortality decline will 
have no effect on births or on age-specific growth rates 
below age 50. Thus, we can focus on the older popula
tion itself without worrying about the totality of ages as 
in the earlier sections. We will simplify the analysis here 
by dealing only with first marriages, which enables us to 
concentrate on the issue of widowhood, probably the 
most important connection between old-age mortality 
change and nuptiality. For convenience, we assume that 
the number of first marriages, and the proportions 
ever-marrying in a population will be unaffected by 
mortality declines above age 50. The concern, therefore, 

is with the survivorship of marriages. To simplify, we 
will assume that all males are age 25 at first marriage 
and all females are age 20. Assuming for illustrative 
purposes that husbands' and wives' mortality risks are 
equal to those of males and females in the population 
and are independent of one another, we know that the 
proportion of marriages that survive to duration x is 

g(x) = J'2~ · xl'it' ' 
the product of the probabilities that a woman will 
survive x years beyond 20 and that a man will survive x 
years beyond 25. Suppose we now impose a mortality 
change in amount K at all ages above 50. Marriage 
survivorship is unaffected through the first 25 years. 
Beyond that, 

g'(x) = g(x)e<x·SO)k 50< x <55 
and . 

g'(x) = g(x)e (x-50)k e (x-55)k X> 55. 

We need not concern ourselves with availability con
straints in the population because each added woman in 
a surviving first marriage is obviously accompanied by 
an added man. So we can proceed directly to the life 
cycle results. These are rather surprising. Table IX.4 
shows the proportionate effects of the mortality decline 
on the number of married males and females, the 
number of males and females, and the proportions 
married by age. It assumes that the mortality decline 
has been in place for 20 years, so that (up to age 70) the 
numbers of persons have fully accommodated to the 
decline. 

The table shows clearly that after a certain age, the 
number of first-married persons rises by a larger 
proportion than does the number of persons. The reason 
is, of course, that the survival of first-married persons is 
a product of joint survivorship risks, rather than of 
survival for one sex alone. What is perhaps surprising 
about the table is that the schedule of increases in the 
proportion married for males is displaced upwards by 10 
years rather than by the 5 years that separates the ages 
of spouses. 

Why should the age displacement in increments to 
proportions married be double the age displacement 
between spouses? The reason is that the proportions 
married for a particular sex don't begin to rise until 
their spouses pass the age where mortality has declined. 

TABLE JX.4. INCREASES IN THE NUMBER OF FIRST-MARRIED PERSONS BY AGE AND SEX; NUMBER OF PERSONS 

AND PROPORTION FIRST-MARRIED CAUSED BY AGE-SPECIFIC DEATH RATE DECLINE OF AMOUNT KAT ALL 
AGES ABOVE 50 

(Males are assumed to be age 25 at first marriage.females age 20) 

Exact ages 

50 55 60 65 70 

Proportionate increases of numbers 

Females 

Number of first-married women . e SK el5K e25K e 35K e45K 
Number of women .......... . e5K elOK e 15K e20K 

Proportion of women in first 
marriages . . . . . . . . . . . . . . . . e SK elOK e 15K e20K e25K 

Males 

Number of first-married men .. . e5K e 15K e25K e35K 
Number of men ............ . e5K elOK e l5K e20K 

Proportion of men in first 
marriages ............... . e5K e lOK e20K 
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This passage occurs, in our example, at age 45 for 
females and age 55 for males. This double magnification 
of age differences between spouses in regard to marital 
proportions would appear to be a relatively important 
phenomenon. It is obviously not limited to our example 
but pertains , to any instance of fixed age differences 
between brides arid grooms. It would not pertain to a 
mortality decline that is neutral at all ages, because then 
all spouses, regardless of age, would be eligible for the 
mortality reduction. 

The results in table IX.4 pertain only to first mar
riages and overstate the net advantage for women that 
results from the mortality decline. The reason is that 
female remarriages become more difficult as a result of 
the mortality decline. Since the reduction in mortality 
produces the same number of additional males in first 
marriages as additional females, and since there are in 
all populations fewer unmarried males than unmarried 
females above age 50, the removal of equal numbers of 
males and females from the remarriage pool by virtue of 
greater survivorship of first marriages increases the 
ratio of unmarried females to unmarried males over age 
50. It is reasonable to presume that this increased ratio 
makes it harder for females and easier for males to 
remarry. This negative effect on remarriage for females 
would not totally off set the effect of increased marital 
survivorship on th~ f(a) function unless all those whose 

marriages were "saved" would have instantaneously 
remarried upon widowhood. (This assumption is made 
implicitly in section B above). 

Table IX.5 summarizes the effects of the three 
different kinds of mortality declines that we have 
considered on the life cycle prevalence of marriage. 
Being married is in most societies a preferred state for 
adults, so that an increase in the prevalence of marriage 
that results from improved opportunities for marriage is 
viewed here as a desirable outcome. All of the forms of 
mortality decline are expected to increase the proportion 
of life spent married. First, mortality declines skew the 
life cycle away from younger ages, where marriage 
prevalence is low. Secondly, mortality declines that are 
concentrated at older ages reduce the incidence of 
widowliood. Third, even declines that are concentrated 
at the very early ages are an advantage for males 
because, by changing the age structure of the popula
tion, they increase the relative availability of females, 
who marry at a younger average age. 

This latter factor obviously works to the disadvantage 
of females, whose age-specific proportions married are 
likely to fall because of availability factors when a 
mortality decline occurs that is concentrated at young 
ages. Also, a mortality decline spread evenly over all 
ages is less advantageous for females than for males 
because the increasing life cycle skew towards older 

TABLE IX.5. SUMMARY OF APPROXIMATE EFFECTS OF VARIOUS KINDS OF MORTALITY 

DECLINE ON PREVALENCE OF MARRIAGE IN POPULATIONS AND IN LIFE CYCLES 

Kind of 
mortality decline 

Population 
response 

Life-cycle 
response 

Decline in mortality of equal 
amount (K) at all ages ..... . No change in proportions mar

ried by age 
Proportionate increase in pro

portion of life spent married in 
amount of 
K x(AM -Ap). or approximately 
K x7 for females 
K x 13 for males 

Decline in infant mortality by 
amountK .............. . Proportions married by age 

decline for females or rise for 
males. If a proportionate ad
justment is made by females 
alone, the proportionate de
cline in the steady state is 

Same as population response; 
results in decline in proportion 
of life spent married for 
females, a rise for males, or 
both 

K 
As (AS MM - ASMF) 

Decline in mortality by amount 
Kat all ages above 50 ..... . Proportions currently in first 

marriage rise at older ages by, 
very approximately: 

Same as population response; 
results in rise in proportion of 
life spent married for both 
sexes, larger for females 

Symbols AM: 

Ap: 

ASMM• ASMF: 

As: 

e K(a-50-G) 
a>50-G 

for females 

e K(a-SO+G) 
a>50+G 

for males 

Mean age of married persons of a particular sex in the stationary population cor
responding to current mortality conditions and proportions married by age 
Mean age of the sex-specific stationary population corresponding to current mor
tality conditions 
Mean ages of married males and females, respectively, in the stable population cor
responding to current conditions of mortality and fertility and current proportions 
married 
Mean age at childbearing in stable population 
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ages is superimposed upon a younger married female 
than married male population. Only the mortality 
decline concentrated at high ages is clearly more 
beneficial to female marital life cycles than to male. If 
one is alive, the probability of being in a surviving first 
marriage is a function of the age of one's spouse rather 
than of one's own age; women's spouses are older than 
men's on average, and have therefore been the recipient 
of more cumulative benefit from a mortality decline. 
The sex differential in effects can be large; we demon
strated that the male and female age-curves of rising 
proportions in surviving first marriages are displaced 
from one another by double the amount of displacement 
in ages at first marriage. 

E. MORTALITY DECLINES CONCENTRATED 

AMONG ONE SEX 

A neutral mortality decline pertaining to only one sex 
does two things; it increases for that sex the fraction of 
life spent in the post-childhood ages where marital 
prevalence is highest and it creates a relative oversupply 
of that sex, which will tend to reduce proportions 
married age-by-age. These two effects obviously work in 
opposite directions. The oversupply effect operates even 
if the one-sex mortality decline produces more births of 
the opposite sex; added births will just serve to offset the 
added births among the sex enjoying the mortality 
decline (as male births are only about five per cent more 
than female births), with nothing left to offset that 
sexes' greater survivorship after birth. 

Which of these effects will dominate? To answer this 
question, let us suppose that the mortality decline 
. pertains to females and occasions no change in male or 
female births (results are not, as indicated above, 
substantially changed if the birth sequence is altered). 
Then the rF(a) and F(o) functions in equation (3) are 
unaltered.8 Let us also suppose that the number of 
married males stays fixed. Then we can write (3), after 
a neutral mortality change, as 

« -J rF (x)dx 
F* = f F(o) e 0 A PF (a)eK•f(a)da = M*. (9) 

0 

Now we implicitly differentiate (9) with respect to the 
mortality decline parameter, K, and find that 

dA d= -AMF 
K 

or the mean age of married females in the population. 
When AMF = 40, a decline of .002 in all death rates 
would lead to a decline of 

d>.. = - 40 (.002) = - .08 

or 8 per cent, in all age-specific marital proportions. 
This is a very large decline and swamps the effect 
operating in the opposite direction, whose magnitude 
from equation (5) is 

din [z~*] = [AFM -AFL] K 

the difference between the mean ages of married 
females and all females in the stationary population. 
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So the effect of a neutral decline in mortality for one 
sex alone is to reduce the prevalence of marriage in the 
life cycle for that sex. In the above example, what we 
have basically done is to divide up the same number of 
married males amongst more women; it is not surprising 
that the proportion of women married in both the 
population and life cycle declines. It is possible, even 
likely, that men's marriage behaviour could adjust so 
that part of the added female years of life are absorbed 
by marriage; but the required adjustment is extremely 
large if the entire decline is to be absorbed in this 
fashion. In all cases, the sex enjoying the mortality 
decline will spend a smaller fraction of its life married; 
the total number of years spent married may rise if the 
opposite sex takes advantage of improved availability 
conditions by increasing its proportions married. We see 
here again that the marital life cycle for a particular sex 
is more favourably affected by the mortality decline for 
the opposite sex than for its own. 

f. RECENT CHANGES IN THE PREVALENCE OF MARRIAGE 

IN DEVELOPING COUNTRIES 

Above, we explored the sensitivity of marriage behav
iour to changes in mortality, using population mathe
matics that recognize the "monogamy constraint". Data 
were introduced on variables that were identified as 
important determinants of marriage sensitivity to mor
tality change. In this section, we leave behind the 
certitudes of mathematical identities and attempt to 
interpret data on recent changes in marriage structure 
in developing countries. We expect that mortality de
cline will change availability conditions adversely for 
females because 

(a) They marry at younger ages than males and the 
mean age of currently married women is substantially 
less than that of currently married males in all countries 
for which data are available; 

(b) Mortality decline typically makes a population 
younger in both the short run and the long run. 

Therefore, we expect that, where marriage is decreas
ing in prevalence, decreases will be smaller for males; 
where it is increasing, increases will be larger for males. 
We do not attempt to deal with other socio-economic 
causes of marriage change (for a review, see Smith9). 

Fur_thermore, we are not able on a country-by-country 
basis to parcel out how much change in availability 
conditions is attributable to mortality change, to fertility 
change or to migration. This decomposition is extremely 
tedious and data required for satisfactory results are 
missing in most developing countries. Fertility chan$C 
should not be an important source of disturbance m 
most places because our latest observations are usually 
in the early 1970s and pertain to the population over age 
15, so that fertility decline would have had to begin 
before the mid 1950s to have an effect; such declines are 
rare (although fluctuations related to wars and other 
disturbances are more common). 

Schoen has developed an index of relative availability 
conditions that uses vital statistics on marriage (hence is 
mainly applicable to developed countries) and compares 
actual populations to model populations at one point in 
time.10 Here we use several simple indexes designed for 
use with census or survey data. We examine only 
countries with two observations because we are interest
ed in change. Designate the first observation as 1 and 
the second as 2 and define 



EM2. EF2 

= proportions currently married at 
ages x to x + 5 at time 1 for 
males and females, respectively; 
number of males and females, 
respectively, at ages x to x + 5 
at time 1; 
total number of males and fe
males married at time 1; 
expected number of males and 
females married at time 2; 

~ 5MX2 • 5mXI' 
x=IS 

Our index of male marriage change will be 
M2-EM2 

EM 2 

It is interpretable as the proportionate amount by which 
the number of married males at time 2 exceeds the 
expected number, when the expected number is derived 
by applying the age-specific proportions married at time 
1 to the numbers of males by age at time 2. 

Likewise. the index of female marriage change, 
analogously interpreted, is 

pi -EF i 

EF 2 

Our index of change in availability conditions is 
EM 2 -EF 2 

EF 2 

It is interpretable as the proportion by which the 
number of married males would exceed the number of 
married females at time 2 if both sexes retained the 

same marriage proportions by age as they had at time 1. 
It is thus a measure of the degree to which growth in 
marriageable-age males exceeds that of marriageable
age females. 

We applied these indexes to a wide variety of 
countries, using data from the 1950, 1960 and 1970 
rounds of censuses as well as from The World Fertility 
Survey. We also applied a version of the indexes that 
focused on the younger end of the marriageable age
range, where the decline in relative male availability is 
expected to be greatest. In this version of the index, the 
female age-range terminates at age 40. The male 
age-range terminates at an age below which the number 
of married males equalled the number of married 
females below age 40 at time 1. The point of introduc
ing this flexibility is to study male marriage in the male 
age-range that is roughly equivalent in marital connota
tions to the female age-range below 40; it also ensures 
that M1 = F1• Results using this alternate index were 
more clear-cut and straightforward and we will focus on 
it hereafter. Note that we have included among the 
"married" those who are reported as separated or living 
in a consensual union. Since we are comparing two data 
sources, a more inclusive definition gives results that are 
more robust to changes in classification systems. 

Results of applying the indexes are shown in table 
IX.6. The results are generally consistent with expecta
tions. In 22 of the 34 countries examined, the availabili
ty of males declines during the period under investiga
tion. This tendency is consistent with faster growth 
induced by mortality decline for the female population 
of marriageable age, which is younger than the male. In 
some countries where male availability does not decline 
(e.g. Argentina and Uruguay), the reason is probably 
that effects of declining fertility more than offset the 
effects of mortality decline. In the Republic of Korea, 
war losses are clearly playing a role, and in other 
countries (as in the Syrian Arab Republic) migration is 
probably a factor. Nevertheless, the bulk of the change 
is in the direction of reduced male availability. 

TABLE IX.6. CHANGES IN THE PREVALENCE OF MALE AND FEMALE MARRIAGE IN DEVELOPING COUNTRIES 
DURING RECENT DECADES AND CHANGES IN RELATIVE MALE AVAILABILITY PER FEMALE 

Upper bound Difference Proportionate 
of age range Proportionate Proportionate between male im·rease in male 

Increase in increa.ie in and female availability per 
Rrglnn/Country M F male marriage female marriage increase female 

Latin America 
Argentina ( 1960-1970) ......... 45.11 40. .034 -.009 .043 .025 
Brazil ( 1950-1970) ............ 46.87 40. .060 .029 .031 .010 
Chile(1952-1970) ............. 46.85 40. .124 .068 .056 -.007 
Colombia (1951-1976) .......... 49.93 40. .162 ,075 .087 -.078 
Costa Rica (1950-1973) ......... 46.86 40. .082 .056 .026 -.003 
Cuba (1953-1970) ............. 47.32 40. .189 .131 .058 -.013 
Dominican Republic ( 1960-1975) 52.99 40. .171 .126 .045 -.094 
Ecuador (1950-1974) ........... 47.29 40. .058 .079 -.021 .012 
El Salvador (1950-1971) ........ 49.46 40. .119 .091 .028 .013 
Guatemala (1950-1973) ......... 48.00 40. .052 .014 .038 -.009 
Guyana (1960-1970) ........... 47.50 40. .014 -.053 .067 -.060 
Haiti (1950-1971) ............. 50.33 40. .000 .000 .000 .015 
Honduras (1961-1974) ......... 50.06 40. .141 .182 -.041 -.027 
Mexico (1960-1976) ........... 47.60 40. .036 .036 .000 .037 
Nicaragua (1950-1971) ......... 50.21 40. .132 .132 .000 .013 
Panama (1950-1970) ........... 49.17 40. .162 .139 .023 -.036 
Paraguay (1950-1972) .......... 47.90 40. .072 .138 -.066 .118 
Peru (1961-1977) ............. 47.03 40. .055 .023 .032 -.015 

Puerto Rico ( 1950-1970) ........ 49.51 40. .083 -.058 .141 -.049 

Uruguay (1963-1975) .......... 45.04 40. .087 .058 .029 .002 
V cnezuela (19 50-1971 ) ......... 47.92 40. .145 .029 .116 -.081 
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TABLE IX.6 (continued) 
Upper bound 
ofagerange 

Region/Country M F 

Africa 
Libyan Arab Jamahiriya (1954-

1973) .................... 51.73 40. 

Asia 
Bangladesh (1961-197 4) ........ 50.68 40. 
India (1961-1971) ............. 47.40 40. 
Jordan (1961-1976) ............ 54.35 40. 
Nepal (1961-1976) ............ 49.56 40. 
Pakistan (1961-1973) .......... 47.45 40. 
Philippines (1960-1978) ........ 45.13 40. 
Republic of Korea (1955-1975) ... 47.64 40. 
Singapore ( 1957-1970) ......... 44.18 40. 
Sri Lanka (1963-1971) ......... 48.50 40. 
Syrian Arab Republic (1960-1970) 52.06 40. 
Thailand (1960-197 5) .......... 44.33 40. 
Turkey ( 1955-1975) ........... 45.52 40. 

Source: National censuses of population and World Fertility Survey. 

How have marriage systems reacted to this change? 
Obviously it is not possible to isolate the effects of 
mortality change or even of availability changes. But it 
is clear that results are in the direction that would be 
expected if availability changes were in some important 
sense driving marriage systems. In 28 out of 34 coun
tries, the prevalence of marriage for females in the ages 
below 40 deteriorated relative to males in their equiva
lent age-range. In only three of 34 countries did the 
relative female prevalence of marriage increase. 

Is the size of the change in availability related to the 
size of the sex differential in marriage change? Figure 
IX.2 suggests that there is indeed a connection between 
the change in availability and the sex differential in 
marriage change. Countries where the relative availabil
ity of males deteriorated the most had, on an average, 
the largest increases in male marriage propensity rela
tive to female. The possibility that an important mortal
ity-induced "marriage squeeze" is operating on a broad 
range of countries is clearly supported by this relation
ship. In nine countries, the reduction in male availability 
exceeded 4 per cent (their average reduction was 7.8 per 
cent), and in all nine countries female marriage declined 
relative to male, with the average decline being 8.6 
percentage points. These are very large changes in 
marriage and suggest a non-trivial role for availability 
conditions in explaining marriage change in a sizable 
number of countries. 

The changes in male availability can be accommodat
ed by an increased male marriage prevalence a reduced 
female marriage prevalence or some combination of the 
two. Our results suggest that reactions have been very 
different in Latin America than they have been in Asia. 
In each of the 20 Latin American countries, the 
prevalence of male marriage rose between the observa
tions. In Asia and Africa, on the other hand, male 
marriage rose in only four of 13 countries. Here the 
change in availability conditions was principally accom
modated by a sharp reduction in female marriage, 
which exceeded the male reduction (the female change 
index fell short of the male) in all of the 13 countries. 

99 

Difference Proportionate 
Proportionate Proportionate between male increase in male 

increase in increase in and female availability per 
male marriage female marriage increase femal• 

.174 .061 .113 -.048 

-.033 -.038 .005 -.020 
-.021 -.022 .001 -.010 
-.033 -.061 .028 -.036 
-.028 -.016 .012 -.018 
-.095 -.099 .004 -.014 
-.078 -.114 .036 .013 
-.152 -.163 .Oil -.090 
-.098 -.228 .130 -.174 

.007 -.040 .047 -.069 

.015 -.027 .042 .003 

.048 .018 .030 -.045 
-.058 -.088 .030 -.006 

The sharp rise in male marriage in Latin America in the 
past several decades has received almost no comment 
from demographers; the sharp fall in female nuptiality 
in Asia is more widely known. But it is clear that both 
phenomena are to some extent products of, or are at 
least conditioned by, a rather pervasive marriage 
squeeze in developing countries that was induced by 
mortality reduction. 
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X. THE RESIDENTIAL LIFE CYCLE: MORTALITY AND MORBIDITY 
EFFECTS ON LIVING ARRANGEMENTS 

Christabel M .. Young* 

The increased probability of surviving to the older 
ages coupled with the decline in fertility that has been 
occurring in many countries has contributed to an 
increased proportion of the elderly in many countries of 
the world. As those trends continue, projections of the 
world population profile point to a future further 
increase 10 the elderly component, with particularly 
large increases expected in the developed countries when 
the post-war "baby-boom" cohort reaches age 65 years, 
and in the developing countries when the cohorts born 
before the onset of the decline in fertility reach the older 
ages. The growing awareness of the increasing propor
tion of aged persons in the population has brought with 
it concern about the future needs of those people and, 
particularly, about who will be responsible for their care 
and living arrangements.• 

While the proportion surviving to age 65 years was 
considerably higher in the more developed countries in 
comparison with the less developed countries in the 
earlier years of this century, the improvement in surviv
al in some of the developing countries has occurred at a 
very rapid rate, and some are now approaching the 
levels in the more developed nations. Overall, there has 
been a gradual convergence, so that around 7 5 per cent 
of males and 85 per cent of females are now surviving to 
age 65 years, compared with levels of 40-50 per cent of 
males and 50-60 per cent of females in the more 
developed regions near the beginning of the century. 2 

An important characteristic of this change in mortality 
experience has been the greater improvement in survival 
among females than among males, and accordingly their 
higher level of survival to the older ages. 

The main focus of this chapter is an analysis of 
changes in living arrangements during the residential 
life cycle with particular respect to elderly parents. The 
level and pattern of mortality during their lifetime 
determines the probability that they will survive to the 
time when the children marry and/or leave home. Living 
arrangements are then affected by decisions about 
whether grown children remain in the parents' house
hold or adopt separate living arrangements. The combi
nation of changes in survival and changes in attitudes 
towards living separately is then illustrated by the 
observed patterns of living arrangements in selected 
countries. 

A. MORBIDITY, MORTALITY AND THE LIFE CYCLE 

Timing and incidence of disability among 
the elderly 

The onset of severe chronic disability of the aged has 
implications for the living arrangements of the very old. 

'Department of Sociology, Faculty of Arts, Australian National 
University, Canberra. 
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Rowland has documented three stages of disability: 
locality-bound, house-bound and bed-bound.3 It would 
seem that elderly persons who are locality-bound or 
house-bound, can continue with their existing living 
arrangements, either in an extended family household, 
or in an independent household with visits from relatives 
and some form of domiciliary care. However, the care of 
those whose disability has rendered them bed-bound 
may be outside the scope of family or community 
services, and in both developed and developing societies, 
this would require some form of institutional care. 
Accordingly, the age of onset of severe disability would 
determine the point at which such a change in living 
arrangements might be necessary. 

Some indication of the extent of disability' among the 
aged is available from surveys conducted in Britain in 
1968 and in Australia in 1981.4 The information from 
each country suggests that up to about one quarter of 
those aged 65-74 years, about 40 per cent of those aged 
75-84 years, and over one half of those aged 85 years or 
more are handicapped. Among those with a handicap in 
Australia 41 per cent of the 65-74 year age group and 
66 per cent of those aged 7 5 years and over are 
classified as having a severe handicap, in which personal 
help or supervision is necessary. Corresponding data for 
Britain show that 38 per cent of the handicapped 65-74 
year age group and 44 per cent of the handicapped 75 
years and over age group have an appreciable, severe or 
very severe handicap. 

Overall, the Australian data indicate that up to 8 per 
cent of the 65-74 year age group and 20-30 per cent of 
those aged 75 years or more have one or more chronic 
limiting conditions. The Australian data also show a 
sharp increase in the institutionalization of the handi
capped elderly with age, from only 6-7 per cent of 
handicapped persons aged 65-69 years, to 12-17 per cent 
of those aged 75-79 years, and to 33-52 per cent of the 
handicapped aged 85 years or more. 

Although there is a lack of precise information about 
the relationship between the level of mortality and the 
age pattern of morbidity among the elderly, some 
authors suggest that the postponement of death that has 
occurred has also been accompanied by a postponement 
of the average age of onset of severe chronic disability.5 

This implies that elderly people remain active and able 
to cope alone until a more advanced age in a low 
mortality community than in one where the overall level 
of mortality is high. 

Contribution of mortality to changes in 
f amity life cycle experience 

For a given birth cohort various patterns of family life 
cycle experience are possible, depending on the level of 
mortality and the effect of other demographic factors 



during the cohort's lifetime. Uhlenberg has discussed 
these various life cycle patterns in relation to female 

·cohorts in the United States.6 By amending his method 
to include changes in other demographic factors, that is, 
changes in the proportions married, the proportions of 
married women who remain childless, the duration of 
the childbearing period, and the ages at which adult 
children marry or leave home, estimates of life cycle 
patterns in Australia have been obtained. As shown in 
table X. l, there have been large decreases in the 
proportion of the initial cohort who die before marriage, 
decreases in the proportions of spinsters and childless 
women and in the proportion of families where one or 
both of the parents die before the last child leaves home. 
Overall, only 18 per cent of the females born in 1860 
could expect to experience the normal life cycle of 
marriage, children, and survival of husband and wife 
until the last child has left home; 76 per cent of the 
1940 female birth cohort could expect to experience this 
normal life cycle. A component analysis of these 
changes shows that the decline in mortality accounts for 
55 per cent of the increase, from 18 to 76 per cent. 

TABLE X.l. PROPORTION OF FEMALES WHO EXPERIENCE EACH FAMILY 
LIFE CYCLE PATTERN, AND A COMPONENT ANALYSIS OF THE CON· 

TRIBUTION OF THE CHANGE IN MORTALITY: AUSTRALIA, 1860-1940 
(Percentage) 

Females with the given 
life cycle experience. 
among cohorts with 

birth year 

Contributions to the 
difference between 

/860and /940from: 

1860 1940 Mortality Other factors 

I. Dies before the median age at marriage 
26.5 5.0 - 96.0 - 4.0 

2a. Spinster, dies between marriage age and the age when the last 
child would leave home 

4.1 0.2 - 56.7 - 43.3 
2b. Spinster, survives to the age when the last child would leave home 

5.5 3.7 +159.78 -259.7 
3a. Childless, dies between marriage age and the age when the last 

child would leave home 
3.3 0.3 - 62.7 - 37.3 

3b. Childless, survives to the age when the last child would leave home 
5.4 5.9 +606.78 -506.7 

4a. Mother dies before last child leaves home and father survives 
9.6 2.4 - 80.9 - 19.1 

·4b. Mother and father both die before the last child leaves home 
9.4 0.2 - 56.4 - 43.6 

5. Father dies before the last child leaves home and mother survives 
17.9 6.5 - 19.6 - 80.4 

6. Both parents survive until the last child leaves home 
18.3 75.8 + 55.3 + 44.7 

TOTAL 100.0 100.0 

Source: Derived from C. M. Young, "Mortality and the family life 
cycle in Australia", in Health and the Family Life Cycle (Federal 
Institute for Population Research, Wiesbaden, in collaboration with the 
World Health Organization, Geneva, 1982), pp. 431-480. 

•Mortality acts in the opposite direction to the other factors. 

Another approach to the analysis of the influence of 
mortality on the family life cycle is with regard to the 
number of years of joint survival of a parent and child 
after the child reaches marriageable age. These values, 
according to Australian experience, are shown in table 
X.2. Mothers born in 1860 and daughters born in 1890 
have an expected 13.5 years of joint survival after the 
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daughter leaves home, with the corresponding value for 
fathers and daughters of 9.9 years. These values in

. crease to 32.5 and 22.7 years, respectively, for parents 
born in 1940 and daughters born in 1960. 

TABLE X.2. AVERAGE NUMBER OF YEARS OF JOINT SURVIVAL OF A 

PARENT AND CHILD AFTER THE CHILD HAS LEFT HOME ACCORDING TO 

COHORT MORTALITY EXPERIENCE: AUSTRALIA, 1860-1940 PARENTAL 

BIRTH COHORTS 

Parent's 
birth Mother· Father· Mother~ Fatherp 
year daughter daughter son son 

1860 13.5 9.9 10.6 7.4 
1880 15.6 10.7 13.1 8.5 
1900 22.0 14.4 18.6 11.6 
1920 26.7 18.1 23.3 15.1 
1940 32.5 22.7 28.8 19.5 

Source: C. M. Young, in Health and the Family Life Cycle. 

Timing and duration of the widowhood stage 

One important effect of a decline in mortality is the 
increase in the duration of joint survival of the husband 
and wife, and the consequent postponement of the onset 
of widowhood. The combination of this and the change 
in the age of a parent when the last child marries (due 
to changes in the average ages at marriage and the 
timing of childbearing) thus determines the duration of 
the post-marriage stage (that is, the interval between 
when the last child marries and when the first parent 
dies). This duration also indicates the potential interval 
during which the parents might be living as a solitary 
couple if all married children leave home at, or before, 
marriage. 

The increase in the duration of the post-marriage 
stage in selected countries is indicated in the second 
column of table X.3. In particular, it is evident that, on 
average, among the early cohorts this stage of the 
family life cycle did not exist, because the first parent 
had died before the last child had married. Accordingly, 
on average, there was no opportunity for an elderly 
couple to live as a solitary couple. Recent experience in 
the more developed countries suggests that the duration 
of this stage is now in the region of 12 years. 

Apart from delaying the commencement of widow
hood, the decline in mortality has favoured females, 
and, as a consequence, increasing proportions of wives 
now survive their husbands. Examples of this are given 
in table X.3. From a value of around 50-60 per cent for 
the earliest years, the proportions of wives surviving 
their husbands has now increased to around 70 per cent. 
An associated trend is a steep decline in the average 
duration of widowerhood among males, but only a slight 
decrease in the average duration of widowhood among 
females, as also indicated in table X.3. 

The relevance of these trends to the living arrange
ments of elderly P.arents is that an increasing proportion 
of elderly men will remain married until their death and 
so will have a spouse (usually younger than they are) as 
a companion and carer. However, although widowhood 
for elderly females will be postponed, a higher propor
tion of these will experience this stage of the life cycle, 
and their widowhood will continue to be of a relatively 
long duration. 

General characteristics of the levels and trends in 
widowhood in the population of a given country are a 



TABLE X.3. AVERAGE DURATION OF THE FAMILY LIFE CYCLE STAGES 
SPENT IN THE POST·CHILD-MARRIAGE STAGE1 AND THE WIDOWHOOD 
STAGE: SELECTED COUNTRIES 

Countr)' 
and year 

Australia 
1881-90 
1920-22 
1960-62 

Australia-cohort 
1860 ......... . 
1900 ......... . 
1940 ......... . 

Austria 
1870 ......... . 
1900 ......... . 
1930 ......... . 
1950 ......... . 
1970 ......... . 

England and 
Wales-cohort 
1841 ......... . 
1871 ......... . 
1901 ........ . 
1931 ......... . 

France-cohort 
1875 ........ .. 
1900 ......... . 
1920 ......... . 
1950 ......... . 

Hungary 
1937 ......... . 
1949 ......... . 
1960 ......... . 
1970 ......... . 
1979 ......... . 

Italy 
1901 ......... . 
1931 ......... . 
1961 ........ .. 

United States
cohort 
1880-89 
1890-99 
1900-09 
1910-19 
1920-29 

Avtrage duration of 

Post-t·hild· 
marriage 

stagr 

-12 
- 2 

9 

I 
16 

- I 
5 

10 
13 
14 

- 7 
- 4 

2 

I 
6 
9 

11 
12 

Widowhood stage 

Mal.s 
(ytars) 

18 
15 
12 

19 
16 
11 

17 
18 
15 
13 
12 

18 
17 
15 
12 

18 
18 
14 
12 

16 
14 
13 
11 
11 

17 
14 
11 

16 
15 
13 
13 
13 

Frmales 

20 
18 
18 

21 
19 
17 

19 
20 
19 
18 
18 

20 
20 
18 
17 

23 
21 
18 
18 

18 
19 
18 
18 
18 

20 
19 
19 

19 
19 
18 
18 
18 

Wives 
surviving 

their 
husbands 

(perctntage) 

59 
64 
70 

61 
69 
77 

57 
60 
69 
73 
75 

58 
62 
68 
69 

65 
67 
70 
72 

69 
70 
71 
72 

Source: G. Feichtinger, "Report on family life cycle patterns in 
Europe", mimeographed paper, no date; G. Feichtinger and H. 
Hansluwka, "The impact of mortality on the life cycle of the family in 
Austria", mimeographed paper, 40 pp., no date; Paul C. Glick and 
Robert J. Parke, "New approaches in studying the life cycle of the 
family", Demography, vol. 2 (1965), pp. 187-220; P. Jozan, "Mortality 
and the life cycle of the family in Hungary", in Health and the Family 
Life Cycle (Federal Institute of Population Research, Wiesbaden, in 
collaboration with the World Health Organization, Geneva, 1982), pp. 
261-284; Fiorenzo Rossi, "A simulation model for the study of the life 
cycle of the family", Genus, vol. XXXI, Nos. 1-4 (1975), pp. 35-94; 
C.M. Young, in Health and the Family Ufe Cycle, pp. 431-480. 

"The duration between the time when the last child marries until the 
death of one of the elderly parents. A negative number indicates a 
parent died before the last child married. 

higher proportion widowed among females than males 
in each age group, and an increase in the proportion of 
widowed males and females in each higher age group. 

. Over successive calendar years, with declining mortality, 
there is a much greater decline in the proportions 
widowed among males than among females, and the 
declines in the proportions widowed are steeper at the 
younger ages than at the older ages.7 
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Accordingly, one would expect, in a given age group, 
a higher proportion of females than males to be living 
alone (because a higher proportion of females are 
widowed). In addition, if patterns of living arrange
ments of the elderly remained unchanged from a period 
of high mortality to one of low mortality, then, over 
successive years, one would expect a marked decline in 
the proportion of males living alone in each age group, 
but only a gradual decrease in the proportion of females 
living alone, and only at the younger ages. 

Furthermore, if the level of mortality were the only 
determinant of residential arrangements among the 
elderly, then it would be expected that countries with 
similar histories and current levels of mortality and 
nuptiality, and hence a similar age-sex-marital status 
distribution, would also have similar proportions of the 
elderly living alone. 

In section C of this chapter empirical data are 
examined to determine to what extent residential ar
rangements follow the patterns suggested by the level 
and trend in the age-sex-marital distribution of the 
elderly population. 

Share of elderly couples or widowed parents 
among sons or daughters 

From information about the proportion of fathers and 
mothers surviving to various ages since childbearing, 
their average number of children ever born, and the 
mean age at childbearing, it is possible to estimate the 
proportion of families in which one or both parents have 
survived, and the share of these among the surviving 
grown-up children. In estimating this latter quantity, 
only male or only female children have been used in the 
denominator on the assumption that in most Western 
societies the care of elderly parents is mainly the 
responsibility of daughters, while in many of the Eastern 
societies such care is almost exclusively provided by 
sons. Also, by considering only the children of one sex, it 
is appropriate to ignore the care provided to parents-in
law; that is, the assumption is that one married couple 
can share the care of only one set of elderly or widowed 
parents. Calculations have been made with respect to 
Australia, the Republic of Korea and Japan, each at two 
different time periods,8 and these results are presented 
in figure X.1. 

In a given country the main differences in experience 
between conditions of higher mortality and low mortali
ty is that in the earlier high mortality period there is a 
much lower incidence of both parents surviving from the 
time of the child's marriage. In addition, in the high 
mortality situation the peak in the presence of widowed 
parents occurs at a much earlier duration of the child's 
marriage, and generally reaches a lower maximum value 
in comparison with the low-mortality situation. 

In the early durations of marriage a greater propor
tion of married children have widowed parents present 
in the high-mortality situation compared to the more 
recent time. However, the reverse occurs at a later 



Figure X.l. Proportion of one or bot• parents •nM111 beyond a c•lld's •rrlaae and tbe child's s•re of tbe care of elderly parents in Australia, 
Japan and tbe RepullUc of Korea In an early •1111-mortaUty period and a recent low-mortality period 
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duration of the Child's marriage, when the correspond
ing curves in figure X. l cross over. As would be 
expected, the higher fertility during the earlier period of 
high mortality reduces the share of the care of an 
elderly parent among the children. Accordingly, when a 
child's share of a widowed parent is considered, the 
crossing over of the two curves in figure X. l occurs at 
an earlier duration of the child's marriage. Thus it is 
found that an Australian daughter's share of the care of 
a widowed parent is greater in 1981 than in 1881-1890 
after a marriage duration of 15 years; in Japan a son's 
share of the care of a widowed parent is greater in 1978 
than in 194 7 after a marriage duration of six years; 
while in the Republic of Korea, a son's share is greater 
in 1978-1979 than in 1955-1960 from the beginning of 
his marriage. The reason for the Korean pattern is that, 
because of the increase in the average age at marriage, 
the mother's age at the time of a son's marriage is 
greater at the more recent date than in the earlier 
period. 

If there were no change from the high-mortality 
period to the low-mortality period in the proportion of 
elderly married couples who share a household with a 
married child, then there would be an increase in the 
proportion of shared two-couple households among 
married children. If, on the other hand, there was no 
change from the high-mortality to the low-mortality 
period in the proportion of married children who share a 
household with elderly married parents, then there 
would be an increase in the proportion of elderly 
married couples living without others in a two-person 
household. 

Similarly, if there were no change from the high- to 
the low-mortality period in the proportion of widowed 
parents who share a household with a married child, 
then at the early durations of the child's marriage there 
would be a lower proportion of shared households, but 
at the later durations there would be a very much 
greater proportion. Alternatively, if the proportion of 
married children who share a household with a widowed 
parent were to remain unchanged, then there would be 
an increase in the proportion of very elderly widowed 
parents living alone in a one-person household, and 
possibly some increase in the proportion living in 
institutions who are unable to cope alone. 

B. LIVING ARRANGEMENTS 

In the more developed countries, excluding Japan, 
there is often an acceptance that the elderly prefer to 
live apart from their married children, and also that 
they prefer to live in private households rather than in 
institutions.9 Moreover, services exist to varying degrees 
in different countries to enable the well elderly to 
maintain independent households, in the form of pen
sions, special housing, home-help, a meals service to 
households, and other community services. In addition 
there is an increasing expectancy that there should be 
government support for such services. 10 Institutional 
care is seen as appropriate for only a minority, and 
despite the increasing incidence of separate living ar
rangements, there is evidence of a continuing flow of 
help from married children to their elderly parents. 11 

Many of the discussions of the situation of the elderly 
in the developing countries, and Japan, stress the respect 
for the elderly, and the expectation that economic 
support, housing and care will continue to be provided 
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by the married children. Although some acceptance of 
changing attitudes is apparent in some studies, in others 
the assumption is that the tradition of filial duty to the 
elderly parents is so firmly established that it will 
remain despite modernization. 12 

In general the behaviour of children as they approach 
marriageable age is often related to these different 
attitudes. Thus one finds a graduation in customs from 
societies in which at least one of the married children 
remains in the parents' household until the parents die, 
to one in which a married child remains with the 
parents for a short number of years before setting up a 
separate household, to one in which the child leaves 
home at marriage, and to the more recent trend in 
Western societies in which adult children leave the 
parents' home for other reasons and before they marry. 
At a later stage of their marriage, married children may 
be joined by elderly parents or a widowed parent, again 
depending on the customs of the society. Therefore it is 
the extent to which married children leave the parents' 
household and the extent to which an elderly couple or 
widowed parent later joins the married child's household 
that determines the ultimate pattern of living arrange
ments. 

If one assumes a greater vulnerability of widowed 
parents in comparison with elderly married parents in 
the same age group, and if other factors are constant, 
then it is likely that a higher proportion of widowed 
parents than elderly married parents will be sharing a 
household with a married child. Accordingly the pres
ence of widowed rather than married parents is of 
particular importance with regard to the potential 
sharing of households, and so the incidence of one-per
son households as an indicator of the extent to which 
widowed parents live alone is of special relevance in the 
study of the residential life cycle. 

Proportion of one-person households 

Because of the lack of extensive comparable data on 
the living arrangements of the elderly in different 
countries over time, this first part of the analysis is 
directed towards the discussion of household data that 
are more widely available, namely, the proportion of 
one-person households. Although obviously approxi
mate, this measure provides some indication of the 
extent to which the elderly population live alone, since 
in many countries of Europe, North America and 
Austral~a it is found that around 40-50 per cent of 
one-person households are occupied by a person aged 65 
years or more. 13 Figures for Britain show the secular 
trend in the relative incidence and greater share of 
one-person households among those over retirement age 
( 65 years for males and 60 years for females) in 
comparison with those under retirement age: 14 

Below Above 
retirement retirement 

1961 4 7 
1966 5 10 
1971 ... ................. 6 12 
1976 .................. 6 15 
1981 ................ 7 15 

Trends in the proportion of one-person households to 
all households over time in various countries or areas 
are documented in table X.4. Substantial increases are 
evident in most European countries, North America and 



TABLEX.4. HOUSEHOLDS CONTAINING ONLY ONE PEllSON: SELECTED COUNTRIES Oil AREAS 
(Percentaie} 

One- OM· OM· 

Ytar 
person 

houstho/ds Ytar 
ptr.<0n 

houstholds Ytar 
,,,,.,Jn 

/roust holds 

NORTH AMERICA AslA (continued) EUROPE (continued) 
AND CAlllBBEAN Republic of Ireland 
Canada Korea 1946 I0.4 

1951 7.4 1930 2.6 1961 12.6 
1956 7.9 1960 2.3 1970 14.8 
1961 9.3 1966 2.8 
1966 11.4 1970 3.7 Italy 
1971 13.4 1974 5.4 1961 10.6 
1976 16.8 1975 4.2 1971 12.9 

Costa Rica Philippines Luxembourg 
1950 4.8 1948 2.3 1900 6.5 
1963 5.9 1957 1.6 1910 7.0 
1973 4.7 1970 2.3 1930 5.8 
1976 4.3 1978 2.9 1935 6.7 

1947 8.8 
Mexico Singapore 1960 11.5 

1950 I 1.5 1947 5.0 1966 13.0 
1970 7.8 1957 7.2 1970 15.7 
1976-1977 4.2 1966 8.2 

Trinidad and 
1970 13.1 Netherlands 

Tobago 1960 11.9 

1946 16.9 Sri Lanka 1971 17.1 

1960 16.5 1953 5.0 ...... 
1970 14.6 1963 3.9 Sweden ...... 

1973 ...... 4.5 1945 25.2 
United States 1950 20.7 

1790 3.7 Thailand 1960 20.6 
1900 5.1 1960 2.5 1970 25.3 
1950 I0.9 1970 3.2 
1960 13.1 1975 2.0 Switzerland 
1965 15.0 1920 8.5 
1970 17.0 EUROPE 1930 8.5 
1975 19.6 

Austria 1960 14.2 
1981 23.0 

1951 17.5 1970 19.6 

SOUTH AMERICA 1961 19.7 

Chile 
1971 24.6 United Kingdom 

1960 5.0 
(England and 

1970 5.5 Belgium Wales) 

1930 11.0 1911 5.3 

AslA 1947 15.9 1921 6.0 

Bangladesh 1961 16.8 1931 6.7 
1970 18.8 1951 10.7 

1960 ...... 4.2 1961 11.9 
1973 ...... 3.0 1966 15.2 
1975 ...... 2.5 Finland 1971 18.1 

1950 18.5 1976 21 
Hong Kong 1960 21.5 1981 22 

1961 15.1 1970 23.9 19861 •••••• 25 
1965 13.9 1991 8 

...... 26 
1971 14.7 France 2001• ...... 26 
1976 15.1 1946 18.6 

1962 19.6 Yugoslavia India 1968 20.3 
1961 7.1 1948 12.1 

1961 13.8 

Japan Federal Re pub- 1971 12.9 

1920 5.7 lie of Germany 

1930 5.5 1950 ....... 18.5 0cEANIA 
1950 5.4 1957 ....... 17.8 Australia 
1955 3.5 1961 ....... 20.4 1947 8.1 
1960 5.2 1970 ....... 25.1 1954 9.0 
1965 8.1 1961 10.3 
1970 10.8 Hungary 1971 13.5 
1975 13.5 1960 14.5 1976 15.7 
1980 15.8 1970 ...... 17.5 1981 18.0 
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TABLE X.4 (continued) 

Source: Australian Bureau of Statistics, Census of the Population of Australia, 1947 to 1981; United 
Nations, Economic and Social Commission for Asia and the Pacific (ESCAP), Population of Hong Kong, 
Country Monograph Series, No. I (E/CN.1111120), Bangkok, 1974; ESCAP, Population of the Republic 
of Korea, Country Monograph Series, No. 2 (E/CN.1111241 ), Bangkok, 1975; ESCAP, Population of Sri 
Lanka, Country Monograph Series, No. 4, Bangkok, 1976, p. 217; European Community, Economic,,and 
Social Features of Member States of the European Community (Luxembourg, 1982), pp. 38, 39; Japan, 
Statistical Yearbook, 1982 (Statistics Bureau, Prime Minister's Office, 1982), p. 42; Mohammad Kabir, 
The Demographic Characteristics of Households, Comparative Studies, Cross National Summaries, No. 6, 
World Fertility Survey (London, 1980); E. I. Kim, "An overview of the family life cycle in Korea: 1945-
1975", in Health and the Family life Cycle (Federal Institute for Population Research, Wiesbaden, in 
collaboration with the World Health Organization, Geneva, 1982), p. 407; P. C. Kwong, "Patterns of fami
ly and household composition and the family life cycle in East Asia, 1950-1970", in Health and the Family 
Life Cycle, p. 336; Organisation for Economic Co-operation and Development, Child and the Family: 
Demographic Developments in OECD Countries (Paris, 1979), pp. 80, 100, 114, 123, 133, 165, 183; Social 
Trends, vol. 7 (1976), and vol. 10 (1980); Statistics Canada, Canada Yearbook 1980-81 (Ottawa Ministry 
of Supply and Services, 1981 ), p. 139; United States Department of Commerce, Bureau of the Census, 
Statistical Abstract of the United States 1982-83, 103rd edition (Washington, D.C., 1982), p. 44; United 
Nations, Demographic Yearbook. 1955, 1.962, 1976; Determinants and Consequences of Population 
Trends, vol. I (United Nations publication, Sales No. E.71.XIII.5), pp. 343, 346; Methods of Projecting 
Households and Families, Manual VII (United Nations publication, Sales No. E.73.XIII.2), pp. 12-15. 

•Projected. 

Australia, from around 10 per cent in the earlier years 
to over 20 per cent in the 1970s. There have also been 
increases in the proportion of one-person households in 
Japan and Singapore, from around 5 per cent in 1950 to 
around 15 per cent in 1970. In contrast, the proportion 
of one-person households has remained almost constant 
and at less than 3 per cent in countries such as 
Bangladesh, the Philippines and Thailand, but has 
begun to increase slightly in the Republic of Korea to 
nearly 5 per cent in the 1970s. The proportion of 
one-person households in Costa Rica has also remained 
constant from 1950 to 1970, although at a slightly 
higher level of around 5 per cent. 

Rural-urban differences are another dimension in the 
study of the incidence of solitary living arrangements. 
For example, in Yugoslavia, particularly, there is a 
steep increase in the proportion of one-person house
holds from rural towns (9.6 per cent), to large towns 
(12.8 per cent), to very large towns (17.8 per cent).15 

However, there does not appear to be much difference 
in the proportion of one-person households between 
rural and urban areas in many of the developing 
countries.16 In addition, there are relatively small differ
ences in the proportions of households containing three 
or more generations between the urban and rural areas 
of those countries, except for the Republic of Korea. 
There, the differences between urban and rural are 
quite large, and have also shown appreciable decreases 
during the past 15 years. 17 

Living arrangements of the elderly 

Information about the extent of one-person house
holds among persons aged 65 years or more in various 
countries is presented in table X.5. Some of the patterns 
in the proportion of the elderly living alone are in the 
same direction as would be expected from the levels and 
trends in widowhood. For example, except for India and 
Singapore a higher proportion of females than males 
live alone, consistent with the high proportion of females 
who are widowed. Overall, the proportion of persons 
aged 65 years or more who are living alone is in the 
region of 12-15 per cent for males and 29-44 per cent 
for females. However, the wide range in the values for 
females between countries with similar levels of mortali
ty should be noted. 

In contrast to the decline in the proportion of the 
population who are widowed in successive calendar 
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years, there is an increase in the proportion of the 
elderly who live alone in each more recent year, thus 
confirming the increasing propensity to live alone. For 
example, in Britain the proportions living alone have 
increased from 6 per cent of males and 16 per cent of 
females aged 65 years or more in 1951to14 and 38 per 
cent, respectively, in 1981, and similar increases have 
occurred within five-year age groups. Data for Japan 
also show an increase in the proportion of one-person 
households among all family households containing 
persons aged 65 years or more, from 5.6 per cent in 
1965 to 10.3 per cent in 1980. However, the values are 
lower and the increases smaller in comparison with most 
of the other countries shown in table X.5, as a result of 
cultural differences. 

Initially the proportion of elderly persons living alone 
increases with each higher age, but a peak is reached for 
females at around 80-84 years of age, and thereafter the 
proportions decline. From data for France in table X.6 
regarding the proportion of one-person households 
among the not currently married, it is evident that these 
trends are the result of the product of an increasing 
proportion of widowed at each older age and a decreas
ing tendency to live alone by the not currently married 
at each older age. While mortality patterns produce the 
increase in the proportion of widowed persons at each 
higher age, it is presumably their increasing morbidity 
at each higher age that causes a lower propensity to live 
alone at the older ages, but with some contribution also 
from the decreasing proportion of each more recently 
born parent cohort living without others. It is also 
important to note that the proportions of the not 
currently married who are living alone are very similar 
for males and females, thus indicating that it is their 
different marital status distribution and not differences 
in their propensity to live alone which account for 
overall male and female differences in living patterns. 

The proportion of the not currently married elderly 
Population living alone is in the region of 40-50 per cent 
m Australia and Canada in 1976, while in Britain the 
proportion is a relatively high 70 per cent in 1977-1978. 
Again the proportions are relatively similar for each sex. 
Corresponding figures for selected countries of Europe 
in the 1960s indicate very low proportions of the not 
currently married living without others in Poland and 
Yugoslavia (around 30 per cent), associated with the 
greater prevalence of the extended family system in 
these countries. Data for Japan indicate an even lower 



TABLEX.5. PROPORTION OF ELDERLY PERSONS LIVING ALONE: SELECTED COUNTRIES OR AREAS 
(Percentage) 

Age 
Year (years) Males Ft'males 

Australia 
1976 . . . . . . . . . . ~ .... 65-74 II 28 

75+ 17 32 

1979 . . . . . . . . . . . . . . . 65+ 14.8 34.2 

1981 . . . . . . . . . . . . . . . 64-74 13.4 31.9 
75+ 19.5 37.5 

Austria 
1971 ............... 60-64 17.6 

65-69 23.1 
70-74 29.2 
75+ 33.6 

Belgium 
1970 ............... 65-69 20.3 

70-74 26.9 
75-79 32.3 
80-84 34.8 
85-89 33.4 
90-94 31.4 
95+ 24.6 

Britain 
1951 ............... 65-74 6.5 15.6 
1966 . . . . . . . . . . . . . . . 65-74 9.0 23.1 
1971 ............... 65-74 10.9 27.0 
1977-1978 ........... 65-74 13 38 
1980-1981 ........... 65-74 14 38 
1951 . . . . . . . . . . . . . . . 75+ 10.5 23.J 
1966 . . . . . . . . . . . . . . . 75+ 14.7 31.4 
1971 . . . . . . . . . . . . . . . 75+ 17.7 37.5 
1977-1978 . . . . . . . . . . . 75+ 24 54 
1980-1981 ........... 75+ 25 56 

1951 ............... 65+ 7.7 16.8 
1966 ............... 65+ 10.8 25.4 
1971 . . . . . . . . . . . . ~ . . 65+ 13.0 30.0 
1977-1978 ........... 65+ 16 44 
1980-1981 ........... 65+ 17 45 
1977-1978 . . . . . . . . . . . 85+ 35 51 
1980-1981 . . . . . . . . . . . 85+ 37 54 

Canada 
1961 ............... 65-69 7.7 13.0 
1971 ............... 65-69 8.9 20.5 
1976 ............... 65-69 9.5 24.4 

Source: Paul C. Glick, "The future marital status and living 
arrangements of the elderly", The Gerontologist, vol. 19, No. 3 (June 
1979), p. 306; estimated from Brian R. Harrison, Living alone in 
Canada: Demographic and Economic Perspectives. 1951,-1976 
(Statistics Canada, 1981), pp. 25, 27; Graeme Hugo, "Changes in the 
demographic structure of Australian families: an analysis of census 
data", Australian Family Research Conference, 23-25 November 1983 
(Australian National University, Canberra); Japan, Statistical 
Yearbook 1982 (Statistics Bureau, Prime Minister's Office, 1982), p. 
43; Hal L. Kendig and D. T. Rowland, Family Support of the 
Australian Aged: A Comparison with the United States, Working 
Paper No. 41, Ageing and the Family Project (Australian National 
University, Canberra, 1983), p. 20; Alain Monnier, "Composition de la 

level of elderly widowed living alone, but also an 
increase in these proportions from 10 per cent in 1965 to 
19 per cent in 1980. 

Information about the living arrangements of elderly 
married persons also adds further understanding of the 
extent of sharing of households, particularly with re
spect to married and unmarried children. The first point 
of interest in table X. 7 is the very low proportion of 
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Agt 
Year (ytar.<) Male.< Frmalrs 

Canada (continued) 
1961 ............... 70+ 10.4 16.3 
1971 ............... 70+ 12.4 26.2 
1976 ............... 70+ 13.4 31.2 

1961 ............... 65+ 9.4 15.2 
1971 ............... 65+ 11.1 24.3 
1976 ............... 65+ 11.9 28.9 

France 
1968 ............... 65-69 10.2 26.0 

70-74 12.1 34.4 
75-79 14.8 39.2 
80-84 17.6 39.0 
85-89 19.9 33.6 
90-94 19.9 24.8 

India 
West Bengal 

1951 .............. 65+ 4.6 0.7 
West Bengal, rural 

1951 .............. 65+ 3.5 0.7 
Calculla 

1951 .............. 65+ 12.9 7.5 

Japan 
1965 ............... 65+ 5.6 
1970 ............... 65+ 6.7 
1975 ............... 65+ 8.6 
1980 ............... 65+ 10.3 

Singapore 
1970 . .............. 65+ 13.8 9.8 

United States 
1970 ............... 65+ 14.1 33.8 
1980 ............... 65+ 14.9 41.0 
1976 ............... 65-69 11 30 

70-74 14 41 
75-79 17 46 
80-84 20 43 
85+ 33 31 

population'', chap. VI in La Population de la France (Population, vol. 
29, Special issue (June 1974)), p. 141; Organisation for Economic Co
operation and Development, Child and Family. Demographic 
Developments in the OECD Countries (Paris, OECD, 1979), pp. 83, 
178, 204; D. T. Rowland, "Living arrangements and the later family 
life cycle in Australia", Australian Journal on Ageing, vol. 1, No. 2 
(May 1982), p. 5; Singapore, Department of Statistics, Report on the 
Census of Population 1970, vol. II (Singapore, 1973), p. 225; Social 
Trends, Nos. 10 (1980) and 13 (1983); United States, Department of 
Commerce, Bureau of the Census, Statistical Abstract of the United 
States 1982-83, 103rd ed. (Washington, D.C., 1982), p. 31; D. C. L. 
Wroe, "The elderly", Social Trends, No. 4 (1973), p. 24. 

elderly couples in Japan who are living without others, 
in comparison with the other countries. There are also 
low proportions of elderly couples living without chil
dren in Yugoslavia and Poland in comparison with the 
other European countries. Also important is that in 
Britain, Denmark and the United States there is a 
greater incidence of elderly couples living with unmar
ried children in comparison with married children, 



TABLE X.6. PROPORTIONS OF NOT CURRENTLY MARRIED ELDERLY PERSONS LIVING ALONE 

Counlry 

Australia 

Canada ........... . 

Denmark .......... . 
France ............ . 

India ............. . 
West Bengal 
Calcutta 

Japan ............ . 

Poland ........... . 
United Kingdom .... . 

United Statesb ..... . 

Yugoslavia ........ . 

Year 

1976 

1976 

1962 
1968 

1951 

1965 
1970 
1975 
1980 
1967 
1962 
1980-1981 

1950 
1960 
1970 
1977 
1969 

Age 
group 

65-74 
75+ 
65+ 
65+ 
65+ 
65+ 
65+ 

65-69 
70-74 
75-79 
80-84 
85-89 
90-94 

65+ 
65+ 
65+ 
65+ 
65+ 
65+ 
65+ 
65+ 

65-74 
75-84 
85+ 
65+ 
65+ 
65+ 
65+ 
65+ 
65+ 
65+ 

Marital 
stalUs 

Not CM• 
Not CM 
Not CM 
Single 
Widowed 
Divorced 
Not CM 
Not CM 
Not CM 
Not CM 
Not CM 
Not CM 
Not CM 

Widowed 
Widowed 
Lone parent 
Lone parent 
Lone parent 
Lone parent 
Not CM 
Not CM l ~;::, ';;::;., 
Single 
Single 
Single 
Single 
Not CM 

Males Females 

47 
41 

35.2 
41.0 
51.6 

50.4 
49.2 
48.1 
42.0 
36.3 
28.1 

9.3 
14.9 

67 
69 
57 
65 

50.4 
57.4 
65.4 
66.2 

(percentage) 

45 

61 

10 
12 
16 
19 
30 
43 

71 

32 

52 
40 

33.6 
47.7 
59.1 

53.9 
55.2 
51.6 
44.9 
36.0 
25.7 

8.7 
7.7 

75 
73 
59 
73 

39.1 
49.3 
62.6 
68.1 

Source: Estimated from Australian Bureau of Statistics, 1976 Census of Population and Housing, and 
figures in Hal L. Kendig and D. T. Rowland, Family Support of the Australian Aged, Working paper No. 
41, Ageing and the Family Project (Australian National University, Canberra); India, Office of the 
Registrar General, Census of India 1961, vol. 1, Monograph No. 9, Size and Composition of Households 
(New Delhi); Brian R. Harrison, Living alone in Canada : Demographic and Economic Perspectives. 
1951-1976 (Statistics Canada, June 1981 ), p. 21; C.H. Mindel, "Multigenerational family households: re
cent trends and implications for the future", The Gerontologist, vol. 19 (October 1979), p. 460; Alain Mon
nier, "Composition de la population", chap. VI in La Population de la France (Population, vol. 29, Special 
issue (June 1974), p. 141; E. Shanas, "Family-kin networks and aging in cross-cultural perspective", 
Journal of Marriage and the Family, vol. 35 (August 1973), p. 507; Social Trends, vol. 13 ( 1983), p. 25. 

•Not CM= not currently married. 
b Proportion not Jiving with kin. 

whereas in Yugoslavia and Japan three times as many 
elderly couples are living with married children in 
comparison with unmarried children. The situation in 
Britain in 1962 is that a high proportion of elderly 
couples who are living with others are with unmarried 
children. The situation was similar in eighteenth century 
Britain. 

Again it would seem that cultural differences, in this 
case the role of married versus unmarried children in 
the care of the elderly parents, is a more important 
factor than any differences in mortality in explaining 
these contrasting living arrangements. 

Additional information for Japan shows the trend 
over time in the composition of households containing 
elderly persons. From 1965 to 1980, the proportion of 
one-person elderly households increased from 6 to 10 
per cent, and there was also an increase in the propor
tion of households containing only an elderly married 
couple, from 8 to 16 per cent. The other major change 
was a decline in the proportion of households containing 
a married couple, children, and one elderly parent, from 
34 to 26 per cent. 18 
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There is also information available for Taiwan prov
ince of China, which shows that the proportion of 
couples who lived with the husband's parents for at least 
one month after marriage (in relation to surviving 
parents only) has decreased with each more recent 
marriage cohort, from 92 per cent among those who had 
been married for 15 years or more to 78 per cent for 
those who had been married for less than five years. ln 
addition, among those who had first lived with the 
husband's parents after marriage, the proportion who 
had left the household by the third year of marriage had 
increased from 9 per cent among those who had been 
married for 15 years or more to 30 per cent among 
those who had been married for less than five years.19 

Further information about the living arrangements of 
the elderly is provided by the data concerning their 
relationship to the head of the household. General 
trends with increasing age observed for the countries for 
which data are available, Austria, Belgium, France and 
Japan, are an increase in the proportion who are living 
alone, a decrease in the proportion who are heads of the 
household among males, but a small decrease or even an 



TABLE X.7. LIVING ARRANGEMENTS OF MARRIED PERSONS AGED 65 YEARS OR OVER IN PRIVATE HOUSEHOLDS: SELECTED COUNTRIES 

(Percentage) 

Britain 
pre-1800 

Household 
t'Omposition Males Females 

Only with spouse .................. 41 49 
Spouse and married chifdren .......... 7 5 
Spouse and unmarried children ........ 46 37 
Spouse and other relatives ............ { 7 { 9 
Spouse and non-relatives ............. 

TOTAL 100 100 

Source: Estimated from Japan, Statistical Yearbook 1982 (Statistics 
Bureau, Prime Minister's Office, 1982), pp. 42, 43; Peter Laslett, 
"Societal development and aging", chap. 4 in Handbook of Aging and 
the Social Sciences, Robert H. Binstock and Ethel Shanas, eds. (New 
York, Van Nostrand Reinhold Company, 1976), p. 111; Ethel Shanas, 
"Family-kin networks and aging in cross-cultural perspective", Journal 
of Marriage and the Family, vol. 35 (August 1973), p. 507. 

increase among females, and a decline in the proportion 
who are the spouse of the head of the household. Other 
important trends are the increase in the proportion who 
are the father or the mother of the head of the 
household, and some slight increase in the proportions 
who are grandparents or other relatives of the head, but 
no apparent increase in the proportion where a sibling is 
the head of the household.20 

Important differences exist between Japan and the 
three European countries in that a much higher propor
tion of elderly Japanese are parents of the head of the 
household. For example, at ages 75 years and over, 47 
per cent of elderly Japanese males and 74 per cent of 
elderly Japanese females are the parents of the head 
compared with 16 and 27 per cent of the elderly at the 
same age in France. In contrast, a higher proportion of 
elderly men· and women in France are living alone or as 
the head of the household (80 and 52 per cent, 
respectively, at ages 75 years and over) in comparison 
with the situation in Japan (where the corresponding 
proportions are 50 and 10 per cent, respectively). 
However in both countries a higher proportion of elderly 
females in comparison with elderly males are living in 
households headed by one of their children, as a result 
of the higher proportion widowed among elderly females 
in comparison with elderly males. 

The extent that elderly persons are living in institu
tions in selected countries is indicated in table X.8. In 
the countries for which such information is available the 
proportion for the total population aged over 65 years is 
less than 10 per cent. There is a slight increase in the 
proportion of the elderly in institutions over successive 
calendar years, and a steep increase in the proportion of 
elderly in institutions beyond ages 75 or 80 years. In 
Australia over one tenth of males and almost one fifth 
of females aged 75 years or over are in institutions. 

Although there are no precise figures concerning the 
extent that elderly persons are living in institutions in 
many of the developing countries or areas, there is some 
reference to the presence of the sick elderly in hospitals 
in Indonesia,21 and the fact that in Thailand "a few old 
men who lack status from wealth or close kin may 
re-enter the priesthood and retire to the wat", while 
some of the older women may become nuns.22 With 
regard to Singapore, a reference to the existence of 
public old-age homes suggests that these are mainly for 
the foreign-born who have no family in Singapore.23 

United 
Britain3 Denmark Japanb Poland States Yugoslavia 

1962 1962 1965 1967 1962 1969 

68 82 18 50 79 49 
5 I 47 22 2 33 

23 14 17 19 15 II 
3 18 3 3 5 
I 3 6 I 2 

100 100 100 100 100 100 

110 

"The proportion of persons aged 65 years or more living only with 
spouse in Britain in 1977-1978 is 85 per cent. Social Trends, No. I 0 
( 1980), p. 99. 

hThe proportion of elderly couples living only with spouse in Japan 
has been estimated to be 24 per cent in 1970, 30 per cent in 1975 and 35 
per cent in 1980. 

Figures for Hong Kong suggest that 9 per cent of the 
aged are living with unrelated persons or in institutions, 
and Ikels refers to the recent increase in the provision of 
homes to cater for the elderly in Hong Kong. In the 
past, an elderly person without a family would have had 
to enter a Taoist or Buddhist monastery, and today 
many of the homes for the aged which exist in Hong 
Kong have also been set up by religious organizations.24 

C. CONCLUSION 

The effect of the decline in mortality during this 
century has resulted in increasing proportions of males 
and females surviving to age 65 years, and an increase 
in the proportion of female cohorts who can expect to 
experience a normal life cycle (that is, marriage, 
children and the survival of the husband and wife until 
the last child marries). Associated with this has been the 
increase in the duration of the stage between the 
marriage of the last child and the time at which the first 
spouse dies, a delay in the onset of widowhood, and a 
greater proportion of wives surviving their husbands. 
Consequently the proportion of widowed males within a 
given age group has declined steeply in successive 
calendar years, compared with a smaller or no decline 
for females. 

From the child's point of view an increasing propor
tion of parents now survive until he or she marries, and 
the peak incidence of a widowed parent being present 
has been shifted to a much older age of the child. The 
expected joint survival of a parent and child after the 
child marries has also increased markedly. In addition, 
in some countries, the increasing proportion of elderly 
parents who now survive is shared among a smaller 
number of married children, due to the associated 
decline in average family size. 

Specific information about the living arrangements of 
the elderly population shows that in successive calendar 
years increasing proportions of males and females in 
North America, Britain, Europe, Australia and Japan 
are living alone, contrary to the trend in the proportions 
widowed, and due to the increasing propensity of the 
elderly "single" population to live alone. In addition, 
there is evidence of an increasing proportion of elderly 
married couples living without others. 

The greater extent to which the elderly share house
holds with married children in Japan is in contrast to 



TABLEX.8. PllOPORTION OF THE ELDEllL Y POPULATION LIVING IN INSTITUTIONS 

(Percentage) 

Agt 
Males Ftmalts Country Ytar group 

Australia ........................ 19768 65-74 3.5 3.6 
75+ 11.3 17.6 

1979 65+ 5.8 8.9 
1981 65-74 2.1 2.4 

75+ 8.1 17.2 
65+ 4.0 8.2 
65+ 6.4 

Austria ......................... 1971 60-64 1.0 
65-69 1.6 
70-74 2.5 
75+ 6.9 

Canada ......................... 1976b 65+ 6 10 
Norway ......................... 1970 60-69 I.I 

70-79 4.3 
80+ 18.2 

Singapore ....................... 1957 55-69 2.3 
70+ 4.0 

1970 65+ 3.4 
United States ..................... 1960 65+ 2.6 3.0 

1970 65+ 4.5 5.0 
1970 65-69 1.8 1.6 

85+ 12.9 20.8 
1976 65-69 2 2 

70-74 3 3 
75-79 4 6 
80-84 8 12 
85+ 14 25 

Source: Australian Bureau of Statistics, Australia's Aged Population 1982, catalogue No. 4109.0 
(Canberra, 1982); Paul C. Glick, "The future marital status and livmg arrangements of the elderly", The 
Gerontologist, vol. 19, No. 3 (June 1979), p. 306; D. T. Rowland, "Living arrangements and the later 
family life cycle in Australia", Australian Journal on Ageing, vol. 1, No. 2 (May 1982), pp. 5, 6; compiled 
from Singapore: Report on the Census of Population 1957 (State of Singapore), pp. 255 and 264; 
Singapore, Department of Statistics, Report on the Census of Population in 1970: Singapore, vol. I ( 1973), 
p. 211; Statistics Canada, Canada's Elderly (Canada, 1979); United States Department of Commerce, 
Bureau of the Census, Statistical Abstract of the United States 1982-83, 103rd ed. (Washington, D.C., 
19831. 

New South Wales. 
b Including collective housing. 

the situation in other developed countries which experi
ence similar levels of mortality. There are also differ
ences in residential arrangements between various coun
tries in Europe, North America, Britai~ and Australia 
with similar levels of survival. Thus it appears that the 
influence of mortality with regard to the age-sex-marital 
distribution of the population and the joint survival of 
parents and children, that is, characteristics of the 
population which determine the opportunities for shar
ing with or living without others, is mediated by social 
and cultural differences betweert eouri,tries, and by 
changing attitudes to separate living arrangements in a 
given country over time. 

Morbidity influences residential arrangements in that, 
because of the increase in severe chronic disability with 
age, a decreasing proportion of the elderly "single" 
population is able to cope alone at each older age. 
Another effect of morbidity is possible, in that if the 
decline in the level of mortality, which enables more 
parents to survive to the older ages, also implies a 
decline in the level of morbidity, then more parents will 
be in relatively good health when the children reach 
marriageable age. Such a trend would be further 
accentuated in countries experiencing a decline in the 
age of the parents at the marriage of the last child. 
Consequently the children's departure from the family 
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household may be facilitated by the fact that the 
parents do not need their physical care at that time, 
possibly removing some of the constraints which prevent 
adult children from leaving the parental household 
either before or after they marry. In addition, attitudes 
to remaining with the parents after marriage may 
change when there is an expectation of a long duration 
of joint survival of parents and child beyond adulthood. 

A likely trend in living arrangements is that a 
decreasing proportion of children will remain in the 
parents' household when they marry (or as they ap
proach marriageable age), but older grown-up children 
will increasingly be called upon to provide, or arrange 
for, the care of an elderly widowed parent, usually a 
mother, at a later stage of the child's marriage, and this 
responsibility will be shared among fewer adult children. 

Because of the strong emphasis on assisting the 
elderly to retain independent households in Western 
societies, it is likely that the proportions of elderly 
couples and "single" elderly who live without others will 
increase very much faster than the proportion who live 
in institutions. Therefore Governments will need to 
provide suitable housing and supportive community 
services to assist the elderly to maintain these residential 
patterns, with sufficient institutional care for the infirm 
elderly. 
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XI. DIFFERENTIAL MORTALITY DECLINE AND ITS CONSEQUENCES ·FOR 
THE STATUS AND ROLES OF WOMEN 

Helen R. Ware* 

In very broad terms it would appear that there are 
three basic stages in the development of sex differentials 
in mortality. In prehistoric societies and in traditional 
societies with very high levels of mortality, female 
mortality may exceed male mortality because of the 
heavy risks associated with childbearing and the lack of 
effective measures to reduce those risks. In more 
complex societies, females generally begin to experience 
a mortality advantage which results in their having 
longer life-spans than males (although mortality levels 
for women may still exceed those for men during the 
peak childbearing years). Finally, with further reduc
tions in mortality levels and the elimination of maternal 
mortality as a major cause of death, a stage is reached 
where females enjoy a mortality advantage in every age 
group, resulting in a life expectancy at birth for females 
which exceeds that of males by three years or more. 
This broad three-stage outline does not necessarily cover 
societies where there is a marked discrimination against 
females in the allocation of resources such as food and 
medical treatment; nor does it cover societies in which 
males are gravely disadvantaged by the differential 
impact of warfare or local feuding (say in a society 
where male captives are killed but females are kept as 
slaves). 

Recently the United Nations Population Division has 
presented a study of patterns of sex differentials in 
mortality in less developed countries which centres on 
36 life tables from non-European countries.• The tables 
are based upon empirical data collected through vital 
registration systems or sample surveys, and their con
struction did not involve the imposition of any assump
tions as to sex differentials or age patterns of mortality. 
Of the 22 countries represented, four have experienced 
life expectancies at birth that are greater for males than 
for females during certain periods. These countries are 
Tunisia (1968-1969); India (1970-1972); Iran 
(1973-1976) and Sri Lanka (1945-1947 and 
1952-1954). Unfortunately the 22 countries are far 
from providing a geographically or culturally represen
tative sample of the world's countries. The only African 
country represented is Tunisia; there are 10 Latin 
American or Caribbean countries; and the countries or 
areas counted as less developed include Israel, Hong 
Kong and Singapore in the 1970s. 

The data for Sri Lanka, however, are useful in 
showing a transition from excess female mortality to 
excess male mortality. In 1945-1947 a new-born Sri 
Lankan female had a life expectancy at birth (eq) of 
43.l years, which was 1.7 years shorter than that tor a 
male, and this gap still persisted at age ten. By 

•Human Rights Commission, Canberra, Australia. 
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1952-1954 the female e0 had risen to 57 .3 years and was 
only 1.1 less than the male expectation. By 1962-1964 
the transition had occurred and the female e0 was 62.6 
years, 0.5 years greater than the male's. Figures for 
1970-1972 show females with an e0 of 66. 7 years, which 
is greater than that for the males by 2.9 years, an 
advantage that narrows to 2.8 years only at age ten. 

Looking at the Sri Lankan data on the sex ratio of 
mortality by age for the same four time-periods, it is 
possible to see where females have gained the advan
tage. Throughout the post-war period male mortality 
has exceeded that of females during the first year of life. 
In contrast, female mortality has always exceeded male 
mortality for young children aged 1 to 4, and until the 
1962-1964 period female mortality was greater than 
that of males at ages 5 to 14. Since 1965, mortality in · 
the latter age group has been virtually the same for both 
sexes. In the 1940s and 1950s the age-group where 
females were at the greatest disadvantage was in early 
adulthood (15-24). During these prime childbearing 
years male mortality levels were only two thirds those 
for females, and it was not until the .1970s that the point 
was reached where young adult male mortality actually 
exceeded female levels. A similar transition through a 
somewhat less extreme pattern of contrasts was shown 
for those aged 25 to 44. Once childbearing is past (ages 
45 and above) women have had equality or an advan
tage since the 1940s. It is in middle age tpat women 
have the greatest advantage, with middle-aged women 
in the 1970s experiencing only two thirds of the male 
death rate. Overall, the pattern reflects a biological 
disadvantage to males during the first year of life; 
continuing discrimination against young girls in early 
childhood, which has been gradually overcome for the 
later years of childhood; and a marked disadvat\tage 
associated with childbearing, which has also been van
quished. In the 1970s males clearly experienced greater 
hazards in middle and old age, which have yet to be 
adequately explained. 

Algerian data also give a very good indication of what 
happens during the transitional period when mortality 
falls to the point where females are no longer so 
disadvantaged that they have a lower e0 than males.2 In 
1969-1970, although e0 was 53.0 years for females as 
opposed to 52.2 years for males, excess female mortality 
was still very pronounced in some age groups. Infant 
mortality was the same for both sexes but only becau"e 
the heavy female mortality of the last nine months was 
counterbalanced by excess male mortality from congeni
tal causes or accidents during childbirth or the first 
three months. Indeed, during the first year, male 
mortality from other causes was less than three quarters 
of that experienced by females. The female disadvan
tage continued through age 20, during which period 



excess female mortality was associated with infectious 
diseases and nutritional causes and reflects the relative 
neglect of daughters. From age 20 females have higher 
mortality than males up to age 35, but this is entirely 
explained by maternal mortality. If deaths from this 
cause are excluded male mortality exceeds that of 
females by a ratio of three to two. Once the reproduc
tive years are past there is a clear excess of male 
mortality, which is why females have a longer life 
expectancy overall. At these older ages men are dying 
predominantly from tuberculosis, other respiratory dis
eases and violence. 

Looking at the United Nations' collection of 36 life 
tables it is clear that the age at which females are most 
likely to suffer a marked disadvantage is in early 
childhood (1-4). This is the period when the preference 
for sons has the greatest impact. Difficult decisions have 
to be made about the allocation of food or access to 
expensive medical remedies, and girls are more likely to 
miss out. Another age group where females are especial
ly exposed to risk is in the later teens and early twenties: 
at these ages young women are prone to succumb to 
infections as a consequence of poor nutrition and are 
also exposed to the risks of childbearing; especially the 
extra risks associated with the birth of the first child. 

SEX DIFFERENTIALS IN MORTALITY AND THE 
VALUE OF CHILDREN 

In exammmg the relation between changes in sex 
differentials in mortality and variations in the relative 
value attributed to sons and daughters, it rapidly 
becomes clear that the change in values almost always 
precedes the change in relative mortality levels. The 
causal chain is initiated by a rise in the value of 
daughters which results in a decline in female infant and 
child mortality. There is no evidence that mortality 
among daughters improves because new cures are found 
for diseases that have an especially adverse impact upon 
female children (indeed most childhood diseases have a 
more severe impact upon males when both sexes are 
given equal nutrition and care). Instead female mortal
ity declines because the degree of discrimination against 
female children becomes less acute. Once this trend has 
started it could become self-reinforcing as social 
changes associated with the greater survival of girls 
further increase their worth, as, for example, where new 
employment opportunities become open to females. It is 
also possible that the position of girls improves either 
because the value of all children has risen with a 
consequent reallocation of resources from the older 
generation towards the younger; or because more re
sources· have become available, making it easier for 
parents to avoid difficult decisions as to the allocation of 
resources between their children. In either case girls are 
likely to benefit more than boys because so much of 
their mortality is relatively easy to prevent with the 
allocation of marginally greater resources to their 
maintenance. 

Fisher argued that the sex ratio at birth is genetically 
determined.3 His contention was essentially an economic 
one. The total parental expenditure of time, money and 
effort incurred by parents in raising children to repro
ductive age is equal for each sex. Otherwise, those 
parents genetically inclined to produce the cheaper sex 
would produce more reproductive value per unit expen
diture. This would tend to increase the proportion of the 

114 

cheaper sex reared in future generations. Hence the sex 
ratio is subject to natural selection in the sense that it 
will adjust to the relative expenditure necessary to rear 
the two sexes to reproductive age.4 Clearly the cost of 
raising a child to maturity is related to its mortality risk. 
However, Fisher's theory, which is inherently untestable 
in any case, does not allow for the possibility that 
parents will be so eager to secure children of a 
particular sex that they will allow children of the 
unwanted sex to die in order to increase the survival 
chances of the wanted sex. Also, the costs of rearing a 
child to reproductive age varies according to the social 
definition of the appropriate age at which reproduction 
should commence. Girls can be made cheaper than boys, 
though not more desirable, by allowing them to marry 
and commence reproduction at a markedly younger age. 

It is now possible to determine the sex of a child 
before birth by amniocentesis.5 Where this has been 
done in developing countries parental willingness to 
terminate pregnancies involving female fetuses has been 
in striking contrast to eagerness to carry male fetuses to 
term, even where genetic defects have been diagnosed. 
Thus in one Indian hospital, in a sample of 700 sex 
determinations 95 per cent of women bearing female 
fetuses chose to have them evacuated, but no pregnancy 
involving a male was terminated.6 In the unlikely event 
of this practice spreading widely in developing countries, 
uterine mortality of females might come to have dra
matic social consequences. 

Historically, there is considerable evidence of the 
linkage of excess female mortality with the undervaluing 
of girls in what are now the developed countries. Thus, 
in the United States, Hammel, Johansson and Ginsberg 
have shown how sex ratios in childhood were skewed 
with a relative excess of males in agricultural and 
frontier areas, and the reverse in urban and industrial 
areas. While this can partially be explained by the 
sex-specific migration of families according to the mix 
of their children and by the migration of children 
themselves, the major factor was mortality patterns 
arising from differential child care based on the sex
specific economic value of children to the household in 
agricultural versus urban settings.7 

The historical evidence from the United Kingdom is 
even clearer. In nineteenth-century England and Wales 
females were greatly disadvantaged by very high levels 
of deaths caused by tuberculosis, and it was young girls 
aged five to nineteen who were the last to achieve 
consistently lower death rates than their male counter
parts (again belying the common belief that excess 
female mortality is chiefly associated with the risks of 
childbearing).8 Data from Cornwall show plainly that 
young girls were especially disadvantaged in rural areas 
where there was virtually no employment available to 
the daughters of landless agricultural labourers and 
where the limited amount of protein available was 
reserved for males.9 A similar pattern was to be found in 
Ireland.10 Girls fared particularly badly in rural areas 
not because they performed no productive labour but 
because their hard work brought no wages to the family 
purse. Therefore the best of everything was saved for 
husbands and sons, and the daughters who did not find 
paid employment in the towns tended to die of tubercu
losis. 

Contemporary data on the relationship between the 
low value placed upon daughters and excess female 
mortality in childhood are most abundantly available for 



the Indian subcontinent. Simmons and his colleagues 
have shown that in an Indian community where the 
mean number of additional sons desired was 2.59 and 
the mean number of additional daughters desired was 
1.41, it was possible to demonstrate that female infants 
were much more likely to die in families where the wife 
had expressed a preference for no additional children or 
especially for no additional female children. Moreover 
female children are further disadvantaged where an 
older male child of less than three years is already 
present in the household. 11 

Overall, the behavioural model used by Simmons and 
others is much more successful in explaining female 
rather than male mortality, suggesting that there is a 
much greater volitional element in the former. "It seems 
fair to conclude from this evidence that female children 
are systematically disadvantaged and that the choices 
are rational and deliberate" in that parents choose to 
devote their resources to sons rather than to daughters, 
because they expect to get a greater return on their 
investment in sons.12 Rosenzweig and Schultz have 
similarly shown that households selectively allocate 
resources to children in response to variations in sex 
differences in their expected earnings opportunities as 
adults so that female chances of survival are better in 
areas where female employment is more widespread.13 

Chen and his colleagues, in Bangladesh, 14 have shown 
how this differential is put into action through a sex bias 
in the family allocation of food and health care. · 

Discrimination against daughters is certainly not 
confined to the Indian subcontinent. Williamson has 
reviewed the evidence for parental preference for sons or 
daughters around the world: in the overwhelming major
ity of cultures studied there is a strong preference for 
sons. She found only five cultures with a strong 
preference for daughters, 15 and two of these societies 
actually practiced infanticide of boys in preference to 
girls. There is surprisingly little evidence for outright 
sex-discriminatory infanticide being practiced around 
the world. 16 It appears that in general parents will 
choose to keep their children alive, only discriminating 
when resources such as food are limited or when it 
becomes necessary to seek costly medical treatment. 
Other options may also be found: girl children from 
poor families may be put up for adoption or sale, or 
daughters may be left in situations where they are 
expected to be taken in and cared for by others.17 In 
some cultures, indeed, girls may be preferred for 
adoption since they are regarded as being more mallea
ble and more useful because of their domestic skills. 18 
However, almost by definition, reliable demographic 
statistics are unlikely to be available for societies which 
practice infanticide, whatever the sexual selection crit
eria employed.19 

SEX DIFFERENTIALS IN MORTALITY: THE RELATION 

BETWEEN CAUSE AND EFFECT 

The accumulated evidence on sex differentials in 
mortality suggests that the major causal factors are 
social rather than biological.20 There are two clear 
exceptions to this generalization: males are at a biologi
cal disadvantage during the first month of life21 and 
females are disadvantaged by nature where effective 
assistance is not available to overcome the biological 
risks associated with childbirth.22 For the rest, where 
females are at a disadvantage it is because they are 
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discriminated against and males receive preference in 
the allocation of scarce resources such as food and 
medical attention.23 When males are disadvantaged it is 
owing to a greater exposure to the risk of violent death 
from events ranging from warfare to motor vehicle 
accidents, or because of their greater indulgence in 
unhealthy behaviour such as smoking, overeating, taking 
insufficient exercise, drinking alcohol and leading highly 
stressed lives. Evidence for male "bad habits" as the 
major causal factor in excess male mortality comes 
almost exclusively from Western cultures. Very little is 
known about the causation of excess male mortality at 
middle age and beyond in cultures where many of these 
unhealthy practices are forbidden or rarely practiced. In 
Chinese cultures it would appear that a major factor in 
higher male mortality at advanced ages is a much 
increased likelihood of dying from tuberculosis. There 
may be an underlying biological advantage in being 
female which becomes increasingly evident as infectious 
diseases and other inherently sex-neutral causes of death 
decline in importance. 24 

With this knowledge it is possible to suggest that 
where. the mortality experience of women has improved 
relative to that of men, their social position will also 
have improved. However, it is also possible that a 
general improvement in living standards may have 
lowered overall mortality levels to the advantage of 
females without any change in the treatment of females 
relative to males. Where there is sufficient food and 
medical services are readily available at limited cost, 
parents can provide for the basic needs of both sexes 
and are not forced to make difficult resource allocations 
directly affecting the life expectancy of their children. It 
may still be the case that sons are given the ci1oicest 
morsels and kept at school longer than daughters, but 
such preferential treatment has little impact upon sex 
differentials in mortality. A widespread female disad
vantage in mortality is the joint product of poverty to 
the point where food supplies are seriously constrained 
and discrimination practiced against females. The fact 
that early twentieth-century Ireland has become notori
ous for the high relative mortality of women is a 
reflection of both the extreme preference given to sons 
and the deep poverty of rural society. 2s 

There are thus two circumstances in which women 
may be in a poor position to take advantage of their 
increased longevity relative to men. First, they may still 
be living in a society where the preference goes to males 
but where living standards have improved. Secondly, 
they may be living in a society where the treatment of 
the sexes has become more equal but where there has 
been little or no cultural adaptation to the prospect of a 
growing surplus of older women. The latter situation is 
common in most developed countries. 

WILL SOCIAL CUSTOMS ADAPT TO CHANGING 

MORTALITY PATTERNS? 

Social customs of the younger generation will only 
adapt to reduced mortality risks at older ages if young 
people are aware of the prospect of increased longevity. 
In the case of the interaction between fertility behaviour 
and infant mortality levels demographers have long been 
concerned to ask whether parents know that increased 
chances of survival mean that a smaller number of 
births than in the past are now needed to produce the 
same number of children surviving to maturity. 26 How-



ever, in the case of perceptions of levels of adult 
mortality there has been very little interest or research. 
Stearns has shown that public opinion polls in France, 
even as late as the 1940s, showed that a majority 
believed, totally incorrectly, that longevity had de
clined.27 He has also demonstrated that a major cause of 
the long-standing opposition by the unions to the 
introduction of contributory pension schemes was a 
widespread and firmly held belief that very few workers 
would live to a retirement age of 60 when they might 
finally enjoy the benefits.28 

Today in the developed countries there is probably a 
much greater awareness that seven out of every ten 
individuals born can expect to live to a retirement age of 
65. There is now an extensive popular literature devoted 
to the possible perils associated with an aging popula
tion (although there is some confusion between the 
relative contributions of increasing longevity and declin
ing birthrates to this phenomenon). But there is very 
little popular awareness of sex differentials in mortality. 
Women's magazines have yet to start running articles 
advising women to marry younger men in order to avoid 
widowhood. Yet under Australian conditions of 
1975-1977 a woman of 30 should have sought a groom 
aged 24 if she wished the two of them to have the same 
life expectancy! Instead, the actuality was that in 1971 
the average Australian woman married, at age 21, a 
man two years older than herself and could expect to 
have 40 years of married life and 10 years of widow
hood, and thus to spend over one third of her life-span 
after the age of 50 in the widowed state.29 These 
illustrative figures serve to provide a strong demonstra
tion as to why women in developed countries do not, in 
fact, choose their partners in such a way as to give each 
spouse an equal chance of widowhood. For if women 
were to persist in marrying in their early twenties then 
they would need to select grooms in their mid-teens who 
would be likely to be still in school and certainly to have 
achieved limited maturity, training or earning capacity. 
Women would need to marry at least a decade later 
than they now do in order to make marriage to a 
partner with equal mortality risk a socially feasible 
proposition. 

One of the very few people to have pointed out this 
problem of age differentials in mamage leading to 
prolonged widowhood is Bell. She quoted a typical 
American "lonely-hearts" advertisement: "Recently di
vorced, 53, affectionate, virile, tall, good-looking, yearns 
for the one utterly feminine, loving women in her 30s, 
40s with whom he can share a beautiful new life". Her 
.comment: "At age 50 this gentleman had a life expec
tancy of 23 years. (It is a little less now.) If he finds a 
woman of 35, her life expectancy will be 41.27. In other 
words he is affectionately offering her a statistical 
chance of 18 years of widowhood. And she will be 
widowed at an age when men of her own age will be 
looking for women in their thirties and forties. " 30 

The reason why it is not socially acceptable for 
women to marry men who are· significantly younger 
than themselves is the differential definition of age in 
men and women. Despite the fact that women live 
longer than men, women are regarded as being old at a 
younger age than men living in the same culture. This is 
why in most countries women are allowed or obliged to 
retire at a younger age than men, which is irrational in 
both demographic and economic terms. This differential 
definition gives an advantage to men at the expense of 
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women. It multiplies the options for emotional satisfac
tions for men whilst diminishing those for women. It 
raises male prestige and self-esteem at the expense of 
females. All men benefit to some degree from this 
customary definition, whilst any woman who lives to 
middle age bears some of the cost.31 If society is to have 
true equality between the sexes, redefinition of when 
men and women become old is one of the important 
points at which to start. 

One issue is clearly bound up with the fact that 
women clearly lose one of their major roles at meno
pause. Traditional cultures place great stress upon 
women's reproductive function, but at least some of 
them also provide special roles for post-menopausal 
women lJS political leaders and grant such older women 
a wide range of freedoms not available to younger 
women. In a sense such older women become sexless 
elders no longer thought of pre-eminently as women or 
mother figures. 32 

Bart's examination of 30 traditional societies shows 
that there are six post-childrearing roles available to 
women: grandmother, mother or mother-in-law, eco
nomic producer, participant in government, performer 
of religious or mystical rites, and senior wife. In the only 
traditional societies where women's status declines in 
middle age this is because, as in the Western world, 
high status is accorded to sexually attractive young 
women. Where women are valued as grandmothers and 
for their specialized economic skills in production or 
household management, women's status always rises 
with age.33 There are few greater contrasts in status 
than that between the mother-in-law in traditional 
society, with her extensive power over the younger 
generation, and the mother-in-law in European cultures 
who figures as the powerless butt of tired jokes. In 
Burundi the mother sings a triumphal song at her son's 
wedding: "I shall no longer go to fetch water; I shall no 
longer pound the grain". Here, as in village societies 
elsewhere, "the principle of increased power with age is 
valid throughout the life-span for women".34 The impact 
of formal education and the decline of the co-resident 
extended family serves to reduce the power and prestige 
of older women. However, it should also be noted that 
the contrast between traditional societies and developed 
countries with cultures of European origin is exacer
bated by the facts that co-resident extended families 
were not a feature of traditional Western European 
culture and that there was a whole tradition of distaste 
and fear of lone old women which culminated in 
witchcraft accusations.35 

THE PROSPECT OF EXCESS MALE MORTALITY 
IN DEVELOPING COUNTRIES 

Nearly all of the developing countries have moved 
towards a situation where male mortality exceeds fe
male mortality. Despite defective data, it is probably 
true to say that more than nine out of ten developing 
countries have passed the cross-over point where female 
life expectancy at birth first exceeds that of males. 36 

Very little attention has been given to the implications 
of this. change. We do not know what the effect of 
excess female mortality is in those societies where it still 
prevails. It would appear that social arrangements are 
largely able to negate the impact of demographic 
realities. Thus, for example, polygyny flourishes in some 
of those societies where there is an overall deficit of 



women. This apparent anomaly is achieved by a consid
erable age differential between the sexes at marriage 
rather than by an appreciable proportion of men who 
never marry .37 

"In the high and moderate mortality situations where 
women often experience higher mortality than men at 
some ages at least, the demographic impact of higher 
female mortality on such life-cycle aspects as joint 
survival of spouses, widowhood, lifetime fertility etc. 
appears to be a rather moderate one. More important is 
the complex pattern of societal and cultural norms 
governing marriage formation and family life."38 The 
age difference between husband and wife is a more 
important determinant of the probability of joint surviv
al than the sex difference in mortality, particularly for 
marriage durations in excess of about fifteen years. 

It is possible to produce historical examples of 
populations in which there was a marked excess of 
males over females. The decennial censuses of what is 
now Pakistan between 1901 and 1941 showed sex ratios 
for the total population which ranged between 118 to 
122 males per l 00 females. In India in 1971 there were 
107.5 males per 100 females, a ratio which also applied 
in Bangladesh in 1974. Indeed, past the age of 55 the 
number of men in Bangladesh exceeded that of women 
by at least one third. Even in Sri Lanka, a country 
which has a much more favourable mortality situation 
for women, history is still reflected in the excess of 
males at older ages: in 1971 there were 127 males per 
100 females at ages 60 to 64.39 No one appears to have 
asked the question as to the effects of these extreme 
imbalances in sex ratios."° 

There are various ways of using existing life-tables to 
look at possible patterns of sex ratios at different levels 
of mortality. For example, if the Coale-Demeny 
"South" models are used, but female mortality is 
matched with male mortality one level higher to provide 
for excess female mortality, then one can look at the 
number of survivors at age 20 under various mortality 
conditions.41 Allowing females an expectation of life at 
birth as low as 20 years (males 22.3 years) then the 
survivors from 1,000 births of each sex at adulthood 
(age 20) are 355 females and 400 males. However, if 
women are assumed to marry older men, then the 
contrast is between 355 marriageable women of age 20 
and 368 potential grooms of 25 or 339 potential grooms 
of 30 years. At these mortality levels women marrying 
at age 20 have an expectation of 31.6 additional years as 
compared with 29.8 for men aged 25, or 27.l for men 
aged 30. With mortality levels as high as this women 
might well marry at 15 to men of 20, in which case 
there would be 381 brides for 400 grooms. In any case, 
an examination of a range of similar models shows that 
social modification can accommodate for the demo
graphic variation and allow everyone to marry. 

For one rural area in South India it is possible to 
demonstrate a rise in the age at marriage following a 
marriage squeeze resulting from changes in the age 
structure of the population consequent upon declining 
mortality for both sexes.42 There were also important 
social factors at work, such as the increasing concern of 
parents to secure sons-in-law with formal educations 
and urban occupations and a growing concept of child 
dependency. The marriage squeeze was not the result of 
an overall excess of females in the population conse
quent upon sex differentials in mortality. Indeed the 
overall excess was only 105 females per l 00 males, 
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which is probably not perceptible to the average villager. 
It occurred because men were continuing to marry 
women seven years younger than themselves in a rapidly 
growing population, and thus there was an increasing 
excess of young females awaiting marriage. The effect 
of the broadening of the base of the age-pyramid in 
creating an excess of potential brides can be seen from 
the data for India as a whole. In India in 1931 there 
were 10 per cent more females aged 10-19 than there 
were males aged 20-29, even though for the population 
of all ages there were only 95 females for every 100 
males. However, in 1971 there were 30 per cent more 
females in their teens than males in their twenties even 
though the overall ratio of females to males had fallen 
to 93 per 100. 

Taking the figures for Karnataka (Mysore) State, the 
ratio of never-married men aged 15-54 to never-married 
women aged 10-44 was 1.38 in 1931, 1.19 in 1961 and 
1.01 by 1971. (The figures for India as a whole were 
1.25, 1.12 and 0.93.) In Karnataka the mean age of 
women at marriage rose from 15 years during the first 
quarter of the century to 18 years in 1971. Over the 
same period the age at marriage for men had barely 
changed from 24.3 to 24.8 years, and it is possible that 
since 1961 the male age at marriage has begun a slow 
decline. 

Child marriages were more important when mortality 
levels were higher since parents wished to fix all their 
children's marriages before death and also to become 
grandparents before the wife was widowed. Thus mor
tality expectations influenced age at marriage. Formerly 
it was expected that a girl would be married before 
menarche and that a man would not marry much before 
25. This was partly because sisters were supposed to be 
married before brothers and partly because frequent 
sexual intercourse before age 25 was felt to be debilitat
ing and to impair the development of muscular strength. 
The age gap was also held to be necessary to give 
husbands sufficient dominance to resist their wives' 
sexual demands (in 1891 the average age difference was 
actually 10 years). In recent years the surplus of brides 
has resulted in a shift from bridewealth to dowry and 
has raised the age at marriage for girls as parents find it 
increasingly difficult to arrange suitable matches for 
their daughters. The point has even been reached where 
one sixth of women aged 20-24 and 3 per cent of those 
aged 25-29 are still unmarried. The creation of even a 
small spinster class could have very important social 
implications, although at slightly older ages it will 
certainly be more than counterbalanced by a declining 
proportion of young widows. Ample potential still 
remains for reduction of the surplus of marriageable 
females through convergence of male and female mar
riage ages. At the current rate of convergence of 
approximately one year per decade it will not be until 
2040 that spouses will be the same age at marriage. 
Socially it is becoming increasingly easy to move 
towards this point since the population has already 
become accustomed to girls remaining unmarried after 
puberty and to men marrying at younger ages when a 
good dowry is offered. However, it could well be that 
the very heavy costs of having to provide dowries for 
daughters will slow down relative mortality gains for 
young girls.43 For it must be remembered that the excess 
of marriageable females has occurred in a population 
where females are at a mortality disadvantage. Thus in 
1961 the life expectancy at age one in Karnataka was 



43.l for females and 46.3 for males, a greater disparity 
than that for India as a whole. It can be seen that, in 
this instance at least, social factors are much more 
important in determining the sex balance. of the mar
riage market than are demographic factors. 

Wrigley has made a similar point in discussing 
German historical data.44 In general one would expect 
an excess of unmarried males to result in an early 
marriage age for females and, conversely, an excess of 
unmarried females to delay their age at marriage. 
However, these general expectations are only met where 
social conditions are also favourable. Similarly, the 

. proportions of men and women who never marry are not 
simply determined by the sex ratio of the population; 
social factors such as the frequency of remarriage and 
the permissibility of polygamy are also important. 
Certainly the overall sex ratio. of the population has 
relatively little to do with the proportion who never 
marry in most countries. This is because mortality at 
older ages usually determines the overall sex ratio and it 
is the sex ratio at the common ages for marriage which 
is determinative. Thus the United States has a very 
marked excess of females in the total population, due to 
their greater longevity, but there are more men than 
women who never marry. In exceptional cases heavy 
mortality of young men in warfare will result in high 
proportions of women who never marry: the German 
Democratic Republic is the outstanding example of this 
phenomenon. (Significantly, the German Democratic 
Republic also has a high proportion of men who marry 
women significantly older than themselves.) Unless the 
imbalance between the sexes as they approach the age 
of marriage is very marked, due to exceptional circum
stances such as war or massive sex-selective migration, 
variations in the age gap between spouses will be 
sufficient to allow almost everyone to marry. 

One factor which needs to be recognized is that, in 
the absence of war, sex differentials in mortality are 
rarely so extreme as to seriously disturb the marriage 
market. Looking at the United Nations Population 
Division's figures for countries with reasonable life
tables and taking the difference in life expectancy due 
to mortality at ages 0-14: the extreme cases are India in 
1970-1972 where males gained an advantage of 2.07 
years and Honduras where, in 1973-1975, females 
gained 1.53 years.45 This means that at ages 15-19 the 
gap between the sexes can range from 106 males to 95 
males for each hundred females. Differences of this 
order can readily be accommodated to a social order in 
which everyone is expected to marry by mechanisms 
such as adjustment of the age gap between spouses; an 
expectation that widows will not remarry or the exclu
sion of certain categories of persons such as members of 
religious orders or "loose" women from those who are 
expected to marry would also have the desired effect. In 
most traditional cultures it has been more acceptable for 
men than for women to remain unmarried and this may 
well reflect former sex ratios in the population as well as 
the greater autonomy allowed to men. 

Much the same could be said about the impact of sex 
ratios in the population upon labour force participation. 
There, too, social factors are much more important than 
demographic ones. It is true that parents with an 
unmarried daughter at home may be concerned at her 
lack of economic contribution to the household. This 
happened in nineteenth-century England, in certain 
classes of the population, although the cause of the 
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imbalance was international migration of males rather 
than a mortality differential.46 For South Asia, Dixon 
has investigated at length the wide range of social 
factors involved in the determination of the labour force 
participation of young unmarried women.47 A number of 
very complex relationships are involved. For example, 
young girls may be kept at home because going outside 
to work is held to greatly reduce their chances of 
marriage. On the other hand, if girls can show them
selves capable of earning significant sums they may 
become sought after as marriage partners. There may 
also be an interaction between the earning capacities of 
young women and the mortality experience of young 
girls inasmuch as parents may devote more resources to 
potential wage earners. This almost certainly happened 
in rural nineteenth-century England48 and would also 
appear to have happened more recently in Hong Kong.49 

It may be that surplus young girls are not sent out to 
work but that their labour is used in the home so that 
older women with greater earning capacity or permissi
ble mobility are able to work outside the home. In the 
case of young men it is even less likely that sex 
differentials in mortality by themselves have a signifi
cant impact on labour force participation. However, it is 
possible that where there is a shortage of males, 
especially at the family level, education of sons may be 
cut short so that they can help the father with his work. 

At older ages widowhood may be a factor in encour
aging or obliging women to enter the labour market and 
work away from home. Some developing countries have 
had extremely high proportions of young widowed 
women. The Indian census of 1931 showed the propor
tions of women aged 24 to 43 who were widowed 
ranging from 29 to 14 per cent, depending on region and 
caste. Social pressures on higher caste women not to 
marry were greater, as was the ability of their families 
to provide for women who had no husband to support 
them.so So long as the extended family system is in place 
and families are not too poor, widows will usually be 
spared the necessity of working for others outside the 
home, although their contribution to household agricul
tural production may be considerable as long as their 
physical strength lasts.st On the other hand the report of 
the Committee on the Status of Women in India 
presented an extremely depressing portrait of the situa
tion of the 20,000 destitute widows of Bena res: ". . . in 
the absence of any employable skills, most of them were 
depending on petty trades like making paper bags, 
packets of incense, selling pakoras etc., earning an 
average income of Rs. 15 to 20 per month".52 Many 
urban widows in Bangladesh are similarly disadvan
taged.s3 

The problem lies in a social system which assumes 
that every woman will always be the economic depen
dant of a man and that she therefore does not have to be 
able to support herself and her children. However, there 
are cultures around the world where women are ex
pected to adopt independent economic roles and where 
widowhood is much less of a financial crisis. Sanjek 
presents data on members of such ethnic groups for 
several areas of Ghana and Guyana. He shows that in 
one Ghanaian urban area, irrespective of marital status, 
the majority of women from age 40 onwards live in 
households they head or share with other adult women.54 

Unfortunately labour force participation data for 
women in developing countries are usually highly defec
tive, especially in rural areas, and normally are not 



available in any case by marital status.ss Once aga~n the 
social factors which influence the frequency of divorce 
may be more important in determining femal~ labour 
force participation rates than the demographic corre-. 
!ates of widowhood. "The Middle East has the lowest 
female labour force participation rates in the world, but 
among those women who do work for pay divorced 
women far outnumber other women, even widows. Thus, 
in the Syrian Arab Republic and Morocco, divorced 
women are employed in the urban economy at three 
times the rate for widows; in Egypt and the Islamic 
Republic of Iran there are tw~ divorcees for ev~ry one 
widow at work for pay, and m Turkey, the divorced 
woman is five times as likely as the widow to work for 
pay. In Morocco, more than half of all formally 
employed women are divorced."56 In the de~eloped 
countries it is relatively rare for women to be widowed 
at the ages before ret~rement and most co~ntrie~ have 
pension schemes covenng at least women with children. 
Thus here, too, labour force participation of ol~er 
women is much more strongly influenced by mantal 
breakdowns than by death. 

In almost all societies the widow is considered to 
occupy a highly unenviable position. The Korean prov
erb which says that one can tell a widow's house by the 
bitter smoke coming from the chimney (because she 
has, by implication, no one to gather and dry wood for 
her) sums up the traditional view.57 Extended families 
may well care ~or the old and infi~m but the .wi.dow 
without close km has always been m a very difficult 
situation. Modernization aggravates the situation be
cause poor people find it harder to feed additional 
mouths in a cash economy and the more affluent 
experience new needs which make heavy claims. u~on 
their resources. There has long been an association 
between widowhood and begging, but widows are now 
less likely to find their own or their husbands' brothers 
prepared to save them from this plight.58 

In most countries widowhood is the most common 
reason for women becoming household heads. Although 
data on widowhood are available from most censuses, 
very little attention has been paid to the position of 
widows. In traditional societies widows are often regard
ed as bad omens and neglected for that reason. Modern 
demographic studies have concentrated very heavily 
upon fertility, largely ignoring women not believed to be 
at risk of conception. Yet even for researchers and 
policy makers who are only interested in fertility and 
population growth, widowhood is very important, for 
one of the major motivations for childbearing is the 
desire to ensure that there will be enough children, and 
especially enough sons, to care for the surviving parent 
in old age. Women in developing countries who are 
significantly younger than their husba~ds. expec.t . to 
outlive them and attempt to make a realistic provlSlon 
for this eventualitY.. In contrast, women in developed 
countries who are hkely to survive their husbands even if 
they are the same age, appear to be much more 
reluctant to make a pragmatic preparation for widow
hood. 

For most countries the proportion of widows amongst 
all females aged 15 and above ranges between 10 and 12 
per cent. The proportion of widows in a society depends 
on a number of demographic and social factors. Usually 
the most important of these are: 

(a) The relationship between male and female death 
rates by age; 

119 

(b) The customary age difference between wife and 
husband; 

(c) The acceptability of remarriage for widows; 
(d) Extraordinary circumstances such as war and 

mass migrations; 
(e) The proportion of women who never marry; 
(j) The survival chances of widows as compared 

with wives of the same age. 
It can be seen that, of these six factors, only two are 

directly related to the ordinary level of mortality in the 
society. Social customs are very important determining 
factors. It is true that widows will be unable to remarry 
if there are no men available as husbands, but the 
availability of husbands in this situation is also largely 
determined by conventions as to the limits of t~e 
acceptable age difference between spouses. Many !radt
tional African cultures resolved the problem of widow
hood by providing that the widow should be inherited by 
her husband's brother or by another male member of his 
family, and, if still of reproductive age, should become 
his full wife, continuing to bear children. (The Bible 
shows that this custom of widow inheritance, known as 
the levirate, was also practiced by the ancient Hebrews, 
but apparently only where the husband died childless.) 
Clearly, such a custom is only of general utility to 
widows where polygyny is also acceptable, allowing a 
brother who already has one wife to take on the 
responsibility of a second. The Guinea National Survey 
of 1954/55 was one of the very rare demographic 
enquiries to collect data on widow inheritance. Even 
though women were defined as inherited widows only if 
they had not yet had a child by their new husbands, 10 
per cent of all women aged 40-44 and 5 per cent of all 
women aged 35-39 were classified as inherited widows.59 

Obviously the custom was common. In this context it 
served a dual purpose: it provided that all women had 
husbands and thus were integrated into extended house
holds where they would have a place in old age, and it 
also ensured that the reproductive potential of the 
women was fully realized. In other African societies 
where there is less stress on the wife becoming a 
life-long member of her husband's family, the widow or 
even the post-menopausal wife is more likely to return 
to her brothers and the home where she was born.60 

Were marriage patterns in which grooms are almost 
universally expected to be older than their brides 
originally a response to demographic reali.ty in ~ ~orl.d 
where men lived longer than women? This tradition ts 
maladaptive in societies where women can expect to 
outlive men of their own age by five years or more and 
men of their husbands' age by a decade or more. 
Economic patterns are equally maldesigned for current 
demographic realities. Why should women be obliged to 
retire five years earlier than men .while the}'. c~n ex~t 
to live five years longer, suffering or en1oymg their 
retirement? A Western tradition in which the husband 
goes to work while the wife stays at home to do the 
housework and raise the children may have been 
appropriate when there was a large brood of children to 
raise and housework required prolonged heavy manual 
labour. Now the wife who stays home to raise two 
children is underoccupied,. while her. husband ~ay ~ 
subject to considerable hfe-shortenmg stress m hts 
employment. Indeed, another unresolved question is how 
far women's current mortality advantage in the devel
oped countries results from a passing occupational 
pattern in which, for a short period, most women were 



spared from the necessity of having to go out and earn 
their own living. 

A study of self-reported health perceptions in the 
United States shows that, contrary to popular belief, 
having three key roles (as employee, wife and mother) is 
associated with the best physical health for women.61 

There are two problems with interpreting this finding. 
One is that there is no necessary link between self
reported morbidity and mortality: men report them
selves as being healthier than women but die earlier. 
The other is that it is currently impossible to say which 
is cause and which effect: does employment improve 
women's health or is it harder for unhealthy women to 
stay in employment? Despite confident predictions that 
adopting "male" roles will result in a less favourable 
mortality situation for women, the American evidence 
does not yet support this view. That may be because it is 
not the stress associated with paid employment that is in 
itself harmful but the reaction to that stress. If men 
continue to react to stress by turning to cigarettes, 
alcohol and fast cars it may be that women will be able 
to retain their favourable mortality so long as they 
maintain less dangerous or more therepeutic reactions to 
stress. Another factor in the future may be that men 
will improve their life chances by adopting life-styles 
more similar to those of women. Joint roles within the 
household in which both spouses share in child-rearing 
and in housework inay well prove to be healthier for 
both sexes. 

Demographic change has been so rapid that it is 
understandable that social change has not kept pace. In 
the United States in 1930 there were 1,006 men aged 65 
and above for every thousand women; by 1970 there 
were only 722.62 This means that a woman retiring in 
1970 aged 60 had reached adulthood at a time when the 
majority of old people were men. It is thus easy to see 
why women have yet to fully adopt social behaviours 
appropriate to a world where almost two thirds of wives 
will die widowed and there are more than five widows 
for every widower. 

DEMOGRAPHIC CONSEQUENCES OF THE WIDENING GAP 

BETWEEN MALE AND FEMALE MORTALITY 

The immediate impact of the widening gap between 
male and female mortality in developed countries has 
been the creation of a marked excess of females, 
especially at older ages. In France in 1881 a 25 per cent 
excess of females occurred only after age 85 but by 
1975 such an excess was already evident at age 60.63 

Intuitively one would expect that as women increasingly 
live longer than men there would be a higher proportion 
of widows experiencing ever longer durations of widow
hood but the reality is certainly not so simple. Take the 
French case and the age group 60-64: in 1911 there 
were 21.2 widowers for every hundred married men and 
77.7 widows for every 100 married women; in 1975 the 
comparable figures were 6.3 and 39.0. This pattern of 
declining proportions of widowed persons is similar for 
both sexes and for every age group from 50 to 89. It 
simply is not true that an increase in the differential 
between the life expectancy of males and females is 
matched by the same increase in the duration of 
widowhood. Life expectancy at widowhood must be 
calculated on the basis of the wife's age at widowhood. 
Men in developed countries generally die at ages when 
their wives have only relatively few years remaining to 
them. 
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Model calculations thus show that a decline in 
mortality for both sexes typically results in a decrease in 
the duration of widowhood because fewer young women 
lose their husbands. For example, if the age difference 
between spouses averages two years, and females enjoy 
a six-year life expectancy advantage at birth, then the 
average experience of widowhood will be 17 years when 
males have a life expectancy at birth of 40 years but 
only 14 years when the male life expectancy rises to 67 
years. When male life expectancy has reached 67 years, 
then female life expectancy would need to increase by 
five years to produce as much as a one year addition to 
the duration of widowhood. Equally, because in a stable 
population the proportion of widows is directly linked to 
the mean duration of widowhood, rising expectations of 
life at birth and an increasing gap between the sexes 
resul~ in a decline in the proportion of widows in the 
adult population. To take two extremes, when males 
have a life expectancy of 38.2 years at birth and females 
live two years longer, then 23.5 per cent of women are 
widows. However, when the male expectancy is 70.8 and 
females still have a two-year advantage the proportion 
of widows is only 11. 7 per cent. Increasing the female 
advantage to 8.2 years at this low level of mortality only 
raises the proportion of widows in the female population 
to 13.2 per cent, which is hardly a dramatic increase. 
Widowhood is a much more common experience in 
developing countries than in developed ones. 

Historical data for the Netherlands show the impact 
of excess male mortality on the life cycle of the family.64 

An early change was that the conjoint effects of declines 
in the age at marriage, levels of fertility and levels of 
mortality resulted in the creation of a post-parental 
stage after the last child had left home and before the 
marriage was dissolved by death. Soon after this, male 
mortality reached a plateau and ceased to decline while 
the decline in female mortality levels continued, thus 
creating a gap in life expectancy between the sexes. In 
the 1870s the sex differential in life expectancy was 
always less than one year once the first year of life was 
past. By the 1960s the difference was close to five years 
at most ages. From the life-tables it is possible to 
construct tables of expectations of married life for 
couples. In the 1870s a Netherlands couple who had 
been married for 20 years could expect 21 years more of 
life together; in the 1960s they could expect 26 years, 
but three of the gained five years were not due to any 
reduction in mortality but to younger marriages. This 
limited extension of the duration of marriage is under
standable when one appreciates that between the 1870s 
and the 1960s the male expectation of life at age 40 rose 
only from 32.5 to 33.9 years, while for females the rise 
was from 33.0 to 38.5 years. In the 1870s a man had a 
54 per cent chance of dying before his wife; the average 
age at widowhood was 61 for both sexes, and the 
average duration of widowhood was 15 years for males 
and 16 years for females. In the 1960s the man had a 66 
per cent chance of dying first; the age of widowhood 
averaged 70 years for men but 67 years for women, and 
the average length of widowhood in the Netherlands 
was 11 years for males but 16 years for females. 

A SURPLUS OF OLDER WOMEN: 
THE AUSTRALIAN EXPERIENCE 

Clearly a mortality pattern that favours females will 
create a surplus of women and particularly, in the 



conditions now current in developed countries, a surplus 
of older women. Thus in Australia, for example, while 
there are more males than females in all but one age 
group before age 65, at ages 65 and above there are 
601,122 males and 828,278 females or 1.4 females for 
every male. At ages 65 and above there are 4.6 widows 
for every widower. Married men in this age group 
outnumber married women by over 100,000 because so 
many are married to younger women. Since there are 
three females who are not currently married for every 
not currently married male at ages 65 and over, even if 
everyone paired off, two thirds of women would be 
unable to find partners unless they could look to 
younger men.65 

Overall in Australia, only 25 per cent of household 
heads are women, but in this older age group 42 per 
cent of household heads are women. This is chiefly 
because so many household heads at this age live alone 
(i.e., 44 per cent) and 75 per cent of those living alone 
are women.66 

It would be wrong to regard all women aged 65 and 
above as problems even if they live alone; rather, it is 
the very old women (75+) and those who are ill or 
disabled who face special difficulties. For many people, 
Jiving alone is a positive choice. A recent survey of aged 
Australians very definitely showed "the continued 
strength of the modified extended family. Older Aus
tralians typically maintain their own households but 
they have none the less strong bonds with children and 
turn to them rather than government when they need 
assistance."67 The data from the survey showed that 
while half of older ( 65+) women had no spouse, only a 
quarter of men were in this position; eight out of ten of 
both sexes had at least one living sibling; equally, eight 
out of ten had at least one child alive and one third had 
three or more living children. The separation of the 
generations into their own households was clearly ex
plained more by older people's own preferences than by 
any abandonment by children. More than two thirds of 
those surveyed said that older people who could no 
longer manage on their own preferred to stay at home 
with outside help, while only 8 per cent wanted to live 
with their children and only 7 per cent in nursing 
homes. Older people who had become vulnerable were 
more likely to share households than to move into 
institutions. Thus, nearly 40 per cent of widows aged 
75+ live with others besides spouses, mainly their 
children but also their siblings, while only 15 per cent 
live in institutions. 

Over 40 per cent of the aged parents in the survey 
had a child within 8 kilometres and nearly 90 per cent 
had one or more children living elsewhere in the same 
city and hence within reach by car. Interestingly, there 
was evidence that only children are especially likely to 
live near their aged parents. The availability of family 
members clearly reduced vulnerability of the elderly. 
Hence among those aged 75 and above, only 10 per cent 
of the married were in an institution, as compared with 
24 per cent of the widowed and 41 per cent for the never 
married. Further the institutionalization rate among 
widows in this age group is reduced to 21 per cent for 
those with one or two children and to 18 per cent for 
those with three or more children. The majority of the 
aged who were not capable of caring for themselves in 
every respect were able to continue to live in the 
community because of the support of spouses and 
children. 
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While extended families did not share a single 
household, they preserved considerable intimacy. Aged 
parents on average enjoyed ten visits and ten phone calls 
per. mo~th from their children; only 12 per cent saw 
their children less than once a month. In an interesting 
reversal of the pattern that would be expected in a 
developing country, the survey showed that where 
financial help passed between aged parents and children 
it most commonly passed from the aged parents to their 
middle-aged children. There are poor widows who 
receive financial help from their children but more 
commonly the older generation have been able to make 
a sufficient provision for their old age, and beyond age 
70 everyone receives a government pension which is not 
means-tested. Help from children is more likely to come 
in the form of assistance with performing household 
tasks and other necessary chores. For those with four or 
more children 66 per cent had recently had some help 
from them. For those with no surviving children 30 per 
cent had had help from other relatives (mostly siblings) 
while 28 per cent had paid-for services, and 10 per cent 
had been able to use government-subsidized services 
such as meals-on-wheels or home-help. 

Contrary to popular belief, the potential for family 
support has actually increased during the twentieth 
century in Australia.68 Earlier marriages between 
spouses closer in age to each other have contributed to 
greater joint survival. Although fertility levels have 
fallen, the proportion of individuals ever marrying and 
ever becommg parents has risen and the survivorship of 
children has increased. 

THE FUTURE FOR OLD WOMEN 

Women who are now entering old age in developed 
countries are in an especially difficult position. They 
grew up in an age when women were expected to be 
wives and mothers and little else; but they now live in a 
world where traditional values are very much under 
question, particularly where they relate to women's 
roles. The next generation may or may not choose to 
adopt traditional roles but they will at least have made a 
conscious choice in the matter, aware that there are 
other fates than domesticity and that many women who 
have gone before have discovered the need for self-suffi
ciency and alternative roles through divorce or widow
hood in their later years. The older generation, however, 
are on the cusp "caught between the new wave of 
feminism and the tested approach to survival that has 
served them all their lives".69 

Women now in their sixties and beyond probably 
suffer as much from "singleism" as they do from sexism 
and ageism. "Singleism" is belief that life is only worth 
while for. people who live in couples and that anyone, 
but especially any woman, who has never been married 
or is no longer married, is incomplete and must live an 
unsatisfactory life. Clearly, any woman who enters 
widowhood with this belief is at a considerable disad
vantage from the start. In so far as popular culture has 
begun to re-evaluate the advantages of being unmarried 
this has only been from the viewpoint of the young: "the 
swinging singles". It is only relatively recently that 
consideration has begun to be given to the advantages of 
the single life-style for all ages.70 

This chapter has focused on the situation of the 
majority of the aged who are women. Conventional 



gerontology has tended to ignore the majority status of 
women and the particular problems which they face. 71 

This is not to ignore the fact that men appear to find it 
more difficult in practical terms to . live alone than 
women do. The traditional roles of women in Western 
societies give them four advantages in widowhood: (a) 
they are used to performing all of the housework .tasks; 
(b) the responsibility for maintaining kinship links is 
largely a female one; (c) grandmothers have a more 
accepted role than grandfathers; and (d) "female" 
recreations are generally more adapted to performance 
by persons with declining physical abilities and mobil
ity. 72 As sex roles become less sharply segregated these 
advantages for women will be increasingly shared by 
men. There also appears to be a marked difference in 
the perceptions of fathers and mothers by adult chil
dren. A widowed mother is much more likely to be 
invited to live with one of her children (usually a 
daughter) than is a widowed father. It is not clear 
whether this is because elderly women are thought to be 
more self-effacing and useful about the house or be
cause men cling to their independence with greater 
tenacity. 73 

The most important factor for women in adapting to 
the new demography of old age in the developed 
countries is the assumption of additional roles. Women 
cannot expect that there will always be a man at hand 
to perform traditionally male tasks. Clearly, the widow 
who cannot do the household accounts or change a 
light-bulb because her husband had always been respon
sible for these chores is in an especially helpless position. 
In some cases a son or daughter may be available to 
take on such tasks but in highly mobile, low-fertility 
societies it is increasingly less likely that a child will be 
within daily reach. Ability to carry out a wide variety of 
roles is of immediate practical utility. It also has the 
advantage that it makes adaptation to the new role of 
widow easier. It has, indeed, been argued that one 
reason why women live longer than men is that they are 
more used to change and adapt to it more readily than 
men who are more set in their ways and less capable of 
living alone.74 

To suggest that women should deliberately adopt 
life-styles which will increase their ability to cope with 
widowhood is far from unreasonable in societies where 
19 women out of every 20 marry and where married 
women can expect to spend 10 years of their lives in the 
widowed state. Owing to the shortage of males and 
especially of unmarried males at older ages only one 
widow in ten will have the opportunity to remarry.75 It is 
evident that the development of solidarity amongst 
women becomes increasingly important in age groups 
where ·females are ever more clearly preponderant. A 
long-standing cultural tradition which teaches women to 
regard each other as rivals rather than colleagues is 
sadly counter-productive. 

One major route to the improvement of the status of 
older women in developed societies is the destruction of 
a broad range of negative and inaccurate stereotypes. 
Fortunately it is no longer the custom to insist that 
women must be old and useless from the menopause 
onwards, as in the traditional French view that "an old 
woman is for nature only a degraded being, because she 
is useless to it". Despite popular beliefs to the contrary, 
European cultures did not traditionally pay much re
spect to the aged.76 Old age was an especially terrible 
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period for women because of the negative view of 
women past reproductive age which at its most extreme 
resulted in witchcraft accusations. Whilst almost all 
other traditional cultures offered a range of honourable 
roles which grandmothers could play, this was much less 
the case in Europe. Even now in North America and 
Europe the status of older people has improved more 
because of the pushing onward of the age at which 
people are defined as being "old" than because of any 
greater respect for the aged. It has become acceptable to 
insist that one is only as old as one feels. 

One stereotype which appears to have been largely 
created by social scientists relates to the neurotic 
woman facing the "empty nest" stage of her marriage 
when all her children have left home.77 Whereas in the 
United States in the 1890s the average woman was 
widowed before her last child left home, by the 1960s 
she could expect 17 years of the "empty nest" before 
her husband retired. When it was uncommon for women 
with young or school-aged children to seek employment, 
those who sought to create new roles when their children 
left home found that their lack of resources and 
experience were obstacles to creating new and satisfying 
roles. However, as paid employment has become com
monplace even for mothers of young children this 
problem is moving towards resolution and women who 
have not sought such employment are mostly women 
who positively enjoy their domestic role.78 The women's 
liberation movements may have largely neglected the 
needs of older women but they have promoted changes 
which will make life much easier for the next generation 
of old women.79 Those who can create post-parental 
roles for themselves are making a good preparation for 
the future. 80 

One reason why the "empty nest" is often an unreal 
abstraction from reality is its base in a definition of the 
family which considers only co-resident family mem
bers. Even if the parent is living elsewhere, the middle
aged daughter may still acquire a new and time-con
suming role as the support of an infirm parent.81 

Furthermore, for the individual woman, becoming a 
grandmother may be a much more significant life-cycle 
stage than her last child leaving home.82 

ALTERNATIVE MODELS FOR THE FUTURE: INNOVATIVE 
RESPONSES AND NOVEL SOLUTIONS 

Income 

It would be unrealistic to discuss options for the 
future without recognizing that the range of options 
available is often restricted by the limited incomes 
available to older people who are no longer wage earners 
or who have never been wage earners. For example, 
mobility may be restricted by arthritis but the impact 
that this has upon social interaction will also depend 
upon the ability to pay for door-to-door transport. Low 
income in middle age becomes lower income in old age. 
Old women are poorer than old men. For example, in 
the United States in 1977 14 per cent of women over 65 
lived in families with incomes below the poverty level as 
compared with only 8 per cent of older men. Women 
living alone, most of whom were widows, were the 
poorest of all. In 1977, 51 per cent of women aged 65+ 
living alone had annual incomes of $4,000 or less, the 
comparable figure for men was 36 per cent.83 



Housing 

Housing has a vital impact upon the options available 
to the aged. In part, housing options depend upon 
income: "geriatric ghettos" result from the elderly poor 
congregating where housing is cheap and there is ready 
access to shops and other facilities. However, another 
constraint beyond finance is the lack of innovative 
thought that has gone into the provision of appropriate 
housing. The example of Merrill Court in San Francisco 
shows how even an existing apartment building can 
form the basis for a community where there is a 
common facility such as a coffee lounge where nodding 
acquaintanceships can develop into "social siblingships". 
Fully 37 out of the 43 people living in this block were 
elderly widows with similar skills and resources but they 
still gave each other considerable mutual support.B4 

Sometimes adverse stereotypes also stand in the way 
of appropriate changes in living patterns. There is a 
myth that two women cannot share a kitchen without 
quarrelling. Yet there are many financial and practical 
advantages in two widows or elderly spinsters sharing a 
housing unit. Sometimes, especially in government
controlled housing, there are regulations which prohibit 
such practices. Group housing has become common 
among the young but it would also have many benefits 
to offer the old. Governments should "encourage sup
portive, low-cost, co-operative living arrangements that 
are self-governing and do not approach institutionaliza
tion". BS 

In most developed countries older people face a range 
of housing options from complete autonomy in one's 
own home, via retirement communities to institutions. 
American data suggest that about one in four old people 
will experience living in an institution catering for the 
aged before they die and that, owing to differential 
survival rates, two thirds of those living in such institu
tions will be women.B6 All the available evidence shows 
that autonomy is very highly valued by the aged. Often 
it is the provision of supportive services which allows 
older people to maintain their autonomy at home. 
Examples are meals-on-wheels, visiting nursing services, 
home-helps and house maintenance services. Such ser
vices not only fill deeply felt needs, they also impose 
much less of a financial burden on the community than 
the provision of subsidized institutional accommodation. 

Social arrangements 

It has already been suggested that innovative social 
arrangements may help to resolve many housing prob
lems faced by the less affluent aged. Solutions such as 
newly acquired "sisters" also solve social problems. In 
Florida the Share-A-Home Association assists people to 
form new "families" of non-related older adults who 
share a house and the expenses of running it, and have 
paid staff to take care of finances, housekeeping, food 
and laundry. The advantages for the new family mem
bers are that they maintain freedom of choice while 
being associated with others who give affection and 
concern.B7 

Another innovative step has been the establishment of 
the Foster Grandparent Program.BB The volunteers must 
be over 60 and have a lower level of income. They are 
paid a minimum wage to work with children in institu
tions, including those for handicapped and disturbed 
children. The one-to-one contact is usually of benefit 
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both to the children and to the "grandparents" who 
have found a new role. The roles which older people can 
play as volunteers are often overlooked yet nevertheless 
very valuable. What is needed is a recognition that old 
does not mean obsolete or useless. Once again the 
stereotype does a disservice by cutting off options. Many 
voluntary organizations are in fact largely made up of 
students and young idealists and older people who no 
longer have to put their careers or their family obliga
tions first in the allocation of their time. 
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XII. INTERACTIONS BETWEEN MORTALITY LEVELS AND THE ALLOCATION OF 
TIME FOR LEISURE, TRAINING, CONSUMPTION AND SAVING OVER THE LIFE 
CYCLE 

Dov Chernichovsky* 

Mortality, an event which arouses the deepest. <?f 
human emotions, nevertheless. leads to countless 1mphc1t 
and explicit decisions aimed at making the best out of 
life. In this chapter some basic elements of economic 
theory, pertaining to the household, are aI?pl~ed !o 
speculation about the effects of cha_nges or vanah?n~ m 
mortality on key aspects of behaviour: work, trammg, 
consumption and saving. Theoretical notions are partic
ularly important here, as they lead to interesting 
implications concerning secular gains in productivity 
and labour force participation that have yet to be fully 
studied. In strict economic terms, "to make the best out 
of life" involves man's aspiration to maximize his 
welfare through the wise allocation of scarce resources, 
the most fundamental of which, time, is the very essence 
of life. It thus becomes of prime interest to explore how 
perceptions of longevity-both as a. resource and as .a 
life to support-may affect behaviour and economic 
strivings. 

The chapter begins by briefly laying out some of the 
conceptual foundations for the discussion. In subsequent 
sections, the effects of mortality decline on the alloca
tion of time, education and saving are discussed and 
summarized. 

DEFINITIONS, ASSUMPTIONS AND BASIC 

CONCEPTUAL CONSIDERATIONS 

As the discussion employs a particular theoretical 
framework, some underlying assumptions and clarifica
tions of terminology and approach are needed. These 
deal with the household, its behaviour or allocation of 
resources, and an operational definition of mortality for 
the purposes of this analysis. 

The household, whether a nuclear or an extended 
family, is the basic socio-economic unit that makes 
decisions about allocation of resources and the welfare 
of its members. Economists usually view the household 
as a harmonious microcosm that makes deliberate 
decisions. This harmony means that the household 
"pools" the endowments of all its members to produce 
what is "best for all" in an altruistic sense. People 
decide on behalf of their kin, spouses and children in 
particular, as if they were making decisions for them
selves. These views, which may be subject to considera
ble debate, constitute basic working assumptions for a 
systematic discussion of behaviour in a family context. 1 

The economic analysis of household behaviour can be 
summarized as follows. Household members engage in 

*Ben Gurion University of the Negev, Israel. 
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activities which produce "ends" or consumption com
modities, including "leisure", which have utility. These 
commodities compete for the household's scarce re
sources, including time, because producing more of one 
commodity entails producing less of others. 

The household undertakes production using time 
endowments of its members, and other resources, land 
and capital, which can be accumulated through either 
inheritance or investment. Capital divides into two 
forms: capital assets such as equipment, and human 
capital which constitutes primarily good health, educa
tion and skills. The technology of production, a key 
determinant of productivity, is embodied both in peo
ple's education and training, and in the equipment 
employed. 

Whatever a household produces or gains in what is 
considered income at any period of time can be either 
consumed or saved and invested. Saving is considered a 
means for storing current income for consumption in the 
future. Investment is regarded as a process which aims 
at increasing the household's capacity to produce and 
consume in the future. In many instances, household 
saving and investment coincide, as when farmers use 
resources to improve their land. 

Time is the most basic resource or endowment 
available. It is a finite resource which is used both to 
consume and to produce. When used in consumption, 
even of leisure, it is complementary to other final goods 
and services which are acquired through income. 2 From 
the viewpoint of consumption, time can often be consid
ered an "end" in itself. When time is expended in 
production, it is employed in conjunction with other 
so-called factors of production. Of course, time can be 
used as an investment, the common one being schooling. 
In these cases time is considered as a "means" rather 
than an end. 

Time is a peculiar resource in that one cannot 
actually save it, and its use is inevitable and irreversible. 
However, one can store goods, which are produced with 
time inputs. 

The "institutional" division between time spent at 
work (production), in school (education) and on con
sumption (household activities and leisure) may be 
arbitrary. People work or spend in school a certain 
number of hours per day, days per week and weeks per 
year, and are expected or required to do certain things 
at particular times and ages. 

A household's allocation of time between work and 
other activities is conditioned by its level of wealth, the 
relative attractiveness of work, usually measured by 
wages, and of course some subjective preferences. Peo-



ple are believed to allocate their time to a point at which 
their satisfaction, obtained through additional consump
tion (current and deferred), derived from extra work, is 
equal to the satisfaction they would derive from addi
tional leisure obtained by not working. The household. 
allocates its income between consumption and saving or 
investment accordingly, balancing the expected return 
in the future against the forgone pleasure from current 
consumption. The cost of this trade-off is commonly 
measured by interest rates, which can be regarded as 
one of a set of prices which influence people's choice 
regarding the composition of household consumption 
over time. 

This simplified conceptualization of the household's 
decision-making process is sketched in figure XII. I. 

The interaction between saving and investment on the 
one hand, and allocation of time on the other hand, 
needs to be stressed in our context. This interaction has 
a time dimension as is illustrated in the figure. House
holds allocate time in conjunction with other inputs, and 
produce income which is subsequently divided into 
consumption and saving or investment. Hence, while the 
allocation of time, given people's productivity or wage 
level, is a determinant of consumption and saving, 
desired levels of consumption and saving may induce a 
particular allocation of time. Hence, we have here a 
rather circular or bi-directional relationship. It follows 
therefore that the allocations of time, consumptien and 
saving or investment (including investment in human 

capital) are all simultaneously programmed as part of 
an overall plan for household members over some 
planning horizon which constitutes some concept of 
life-time. 3 

A decline in mortality means a rise in the life 
expectancy of a household member of a given age. From 
the viewpoint of the discussion thus far, this means a 
rise in the household's basic endowment or resource, 
time, as well as the amount of life to support. From a 
narrow economic perspective, a decline in mortality also 
means a rise in the certainty of participating in a· 
scheduled event at a future age. "Certainty" is yet 
another economic resource associated with mortality 
decline that affects behaviour. 

It is this increase in the time endowment and its 
implications for scheduling, given various mental, physi
ological and institutional constraints, as well as the 
added certainty about outcomes, that are believed to 
alter behaviour.4 

MORTALITY AND ALLOCATION OF TIME 

Allocation of time over the life cycle is customarily 
concerned with three sequential periods: schooling, work 
and retirement. Although common institutionally in 
industrialized economies, the clear-cut divisions between 
any two periods of activity are fairly arbitrary; people 
learn, work and pursue leisure throughout life. It is the 
intensity of each activity which varies with age for a 

Figure XII.I. An economic conceptualization of the household's decision-making process 
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variety of biological and institutional reasons. The 
distinction between periods is used here, none the less, to 
facilitate the discussion. Intensity of activity will refer 
here to qualitative aspects of time use in terms, say, of 
better education and more productive work when corre
spondingly in school or at work. In this section we focus 
on allocation of time between work, leisure and retire
ment. Schooling is dealt with in a later section. 

Retirement, often an institutional consideration, is 
crucial to this discussion. How retirement comes about 
in different social and economic settings is beyond the 
scope of this discussion. For analytical purposes two 
regimes are envisaged here. Under the first, people are 
obliged to retire at a predetermined age, irrespective of 
their mental and physical states. Under the second, 
retirement is voluntary. 

A decline in age-specific mortality leads to an 
increase in households' time endowment: each member 
benefits from higher longevity, and for given levels of 
fertility, more members survive to successive ages. 

Assuming stationary fertility and increasing survivor
ship, in some steady-state fashion, the household will at 
any moment have absolutely more persons of school and 
working ages, as well as retired people. However, since 
rising survivorship usually has a relatively greater 
impact in younger age groups, the household will have 
relatively more children and working adults compared 

with retired persons. The discussion is none the less 
focused on adults who have to support longer life of 
their own. That is, this discussion ignores the "popula
tion issue" or the space dimension associated with lower 
mortality. Rather, it emphasizes the life cycle or time 
dimension. 5 

Without venturing into what might be considered a 
"household's life cycle", the effect on adults of higher 
longevity is sketched in the two panels of figure Xll.2. 
In panel A, illustrating a situation where retirement is 
voluntary, longevity means potentially more working 
time, and certainly a higher ratio of the life cycle 
devoted to retirement. This is the case to an even more 
marked extent when retirement is mandatory, as illus
trated in panel B. 

The prospect is clearly one of relatively more retire
ment time; over the life cycle, leisure time becomes 
relatively abundant compared to time at work. 

Since time is not transferable and income is, through 
saving and investment, consumption and retirement 
(time) can be equalized or averaged out over the life 
cycle through higher levels of saving and investment. 
Disregarding for the moment the ratio of savings out of 
income, a rise in level of saving for retirement can be 
brought about by relatively higher levels of production 
or income while in the labour force. Thus, all other 
things equal, increasing longevity will induce more worl 

Figure Xll.2. Cohort time allocation between work and retirement 
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and production, particularly where retirement is manda
tory. There is, of course, the pressure to "bring for
ward" some of the relatively abundant retirement time. 

Theory and evidence suggest that the burden of 
increasing savings tends to rest with women; women's 
work has been conventionally considered a way to 
protect or enhance household savings.6 

Clearly, the only way to increase-while in the labour 
force-both saving, through higher production, and 
leisure is through higher levels of productivity, which 
augments time at relatively young ages. Hence, the 
quest to increase saving for retirement, and at the same 
time to benefit, throughout the life cycle, from longer 
life, leads to a fundamental pressure to increase produc
tivity in both market and household (non-leisure) activi
ties. This pressure is particularly high in settings where 
retirement is mandatory because, when retirement is an 
effective constraint, years in the labour force do not 
increase with longevity. One implication of this state of 
affairs is relatively higher "specialization" between 
market activities and leisure. People will tend to bunch 
the different activities.7 

It should be noted that gains in productivity, if large 
enough, may offset the effect discussed thus far. For 
example, sufficiently high productivity (and income) 
may lead some individuals to early retirement. This 
view, whereby productivity is a derivative of the wish to 
allocate time, is not common. It is usually considered 
that gains in productivity initiate time reallocation. 

To conclude the theoretical part of this discussion, it 
is postulated that, all other things equal, declining 
mortality will lead to (a) relatively higher specialization 
in allocation of time between work and leisure; (b) a rise 
in labour force participation, among women in particu
lar; and (c) pressures to raise productivity as a way to 
offset (a) and (b). In addition, there will be clear social 
incentives to shift upward the age of retirement, and 
create state-funded social security schemes which relieve 
individuals from direct pressures to provide for retire
ment. 

The test of these hypotheses may be next to impossi
ble. We know that modernized and industrialized socie
ties have been characterized by specialized or bunched 
"work" and "non-work" activities, retirement schemes, 
relatively high female labour force participation and, by 
definition, relatively high productivity. 

A recent relevant account from Australia may be of 
interest here.8 Between 1911 and 1981, life expectancy 
rose in that country on the order of 16 years for males 
and 19 years for females. During the same period hours 
per week worked and weeks per year worked have 
declined. However, total hours worked by households 
did not change much; in 1911, households worked 
115,000 hours to support 1,006,000 hours of life, and in 
1981, 110,000 hours to support 1,322,000 hours of life. 
This account reflects reduced hours of work and re
duced labour force participation of males, balanced by 
increased market activity by females. Both males and 
females gained in terms of leisure, mostly from gains in 
life expectancy. Males have also increased the number 
of hours allocated to home activities, but not to the 
extent women have withdrawn from these activities. 

Hence, we observe gains in leisure and almost no 
change in lifetime market activity, relatively more 
sharing in activities between males and females, and 
gains in productivity presumably facilitating the other 
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phenomena. These changes-specifically, changes in 
productivity-may have been induced, in part, by de
clining mortality. 

MORTALITY, EDUCATION AND TRAINING 

Education is an investment. The demand for educa
tion is derived from the returns it produces. A decline in 
mortality leads to longer periods of educational benefits 
and thus returns from this kind of investment. Market 
benefits clearly last longer where retirement is not 
mandatory and people choose to remain at work than 
where regulations force them out at a specific age. 

Another important aspect is certainty about returns 
from investment. As declining mortality mearis increas
ing certainty about scheduled events, it raises the 
certainty of returns to investment in education. This 
adds to the incentive to invest. 

This last point is of particular importance, as invest
ment in education is mostly in the form of children's 
schooling. Loss of investment is closely associated with 
child mortality and is therefore substantially affected 
during gains in expectation of life. As a result, the 
discussion in this section is divided between investment 
in schooling and subsequent learning or continuing 
education. 

Falling age-specific mortality increases the returns of 
education and reduces the risk associated with losing the 
investment in schooling. This argument can be extended 
to a hypothesis that a rise in child survivorship will raise 
parents' desire to invest in schooling of any child, even 
at the expense of fewer offspring.9 

In an effort to prove this hypothesis, the following 
rather tentative empirical test was performed. Data 
were obtained from a cross-sectional household survey 
carried out during 1967-1968 in the village of Ankodia, 
in the Indian state of Gujarat. 10 The 161 village 
households from which economic and demographic data 
were gathered reported 324 children between the ages 6 
and 14, the compulsory schooling ages in India. As 
children in this village attended school irregularly, these 
data provided the opportunity to test the hypothesis. 

An index defining the household's investment in 
children's schooling was developed based on comparison 
of schooling experience in the household with that of the 
village's schooling norms.11 This index was used as a 
dependent variable in a linear regression estimated by 
ordinary least squares. The parents' attitude towards 
child mortality was approximated by the ratio of the 
number of children who have died in the family to the 
number ever born. This ratio was used as an indepen
dent variable along with household income, parents' 
education and father's occupation (civil servant or 
otherwise). The estimated coefficients are reported in 
table XII.1. 

When controlling for income, parents' education and 
the father being a civil servant, the household's child 
mortality ratio has a statistically significant negative 
effect on the parents' investment in their children's 
primary schooling. Hence, within socio-economic strata 
identified by variables that presumably determine 
school-related abilities and tastes for schooling, house
holds that experience more child mortality appear to 
provide less education for their living children. Unfortu
nately, we cannot determine whether the measured 
effect of mortality on schooling is only behavioural as 

··--·--·--··---------------------------~-



TABLE XII. I. REGRESSION ANALYSIS OF INDEX OF HOUSEHOLD 

SCHOOLING: ANKODIA (GUJARAT STATE), INDIA, 1967-1968 
Independent 

variable 

Household income (rupees) ......... . 
Father's schooling (years) .......... . 
Motherliterate (yes= I) ........... . 
Father civil servant (yes= I) ........ . 
Ratio of children who died to number 

born ....................... .. 

NOTE: R2, .28; F, 13.49. 

Regression 
coefficient 

.00003 

.04932 

.22637 

.54790 

-.49033 

t statistic 

2.796 
2.242 
2.094 
3.755 

-2.118 

postulated here; poor health leads to a lack of concen
tration, absenteeism and dropping out, and thus may 
affect schooling in some other ways than through 
parents' motivation. However, the fact that the house
hold's socio-economic characteristics are controlled for, 
and that we relate the effect of children who died to the 
schooling of those surviving, lends more weight to the 
hypothesis postulated here. 

The discussion in the previous section suggests that 
declining mortality, especially where retirement is man
datory, is conducive to higher productivity, which is 
commonly brought about by technological change, usu
ally associated with investment in education. This is 
clearly an added incentive to invest in education. 
Technological progress puts stress on adult (continuing) 
education in what can be considered a vicious circle. 
Longer life and longer productive life in particular, as 
well as technological advance, create a growing need to 
maintain and raise the demand for higher and continu
ing education. 

In this regard there is an interesting difference in 
implications between a regime of mandatory retirement 
and that of voluntary retirement. In the first case, 
length of productive life may not change much with 
increased longevity, and hence the demand for more 
schooling is associated with a desire for high productivi
ty or improved technology. In the case of voluntary 
retirement, the desire for more schooling is associated 
with returns from longer productive life as well. To the 
degree that there is a trade-off between more working 
years and more productive work, the push for technolog
ical change is stronger in a regime of forced retirement. 

Thus as a result of declining mortality we hypothesize 
that the demand for both schooling and continuing 
education will rise. The quest for keeping up with 
technological change and productivity may put added 
pressure on continuing education. Furthermore, this 
conclusion ties in with that of the previous section; in so 
far as education is considered a time-consuming (and 
even leisurely) activity, there will be an additional 
incentive to increase demand for education with rising 
survivorship. 

A continuing trend of increasing school enrolment 
and educational attainment has been one of the most 
common characteristics of this century. It is postulated 
here that declining age-specific mortality may have been 
a major force behind this phenomenon, and a force 
which could be very important in the future for 
developing countries. 

MORTALITY, SAVING AND INVESTMENT 

Saving and investment have been defined as forms of 
abstaining from current consumption in order to in-

~ .. ....,... ____ _ 
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crease productivity and consumption opportumties in 
the future. Special forms of investment are schooling 
and training, which have been discussed in the previous 
section. In this section, saving or investment in non
human capital is considered. 

The incentive to increase the volume of savings for 
retirement, especially when retirement is mandatory, is 
clear. Under no retirement regime does work carry on in 
proportion to the rise in life expectancy. The volume of 
savings can rise through greater production and increas
ing proportions saved out of income. We focus here on 
the desire to save out of given income. 

It is important to consider what happens to total 
saving over the life cycle. This consideration amounts to 
the question of whether family resources bequeathed to 
the next generation are larger under low mortality than 
high mortality rates. The hypothesis is that higher life 
expectancy is associated with a higher bequest to the 
next generation. This hypothesis rests on the basic 
assumption that the majority of people are risk-averse, 
and thus tend to secure "buffers" which are beyond 
their real needs. The size of this buffer is likely to rise 
with longer retirement periods. 12 Rising levels of savings 
for investment are consistent, of course, with the desire 
to enhance productivity. 

Thus the hypothesis set forth here is that savings 
volumes and rates per household rise with declining 
mortality. To test this hypothesis is complicated and 
beyond the limited scope of this paper; however, circum
stantial evidence is available. 

Numerous studies show that savings rates are higher 
in high-income and industrialized countries which have 
the highest life expectations. To relate this evidence 
entirel)'. to life expectancy in a simple fashion may be 
pretentious, as numerous other factors are involved. 
Tobin's elaboration on the Ando and Modigliani life
cycle saving model introduces survival probabilities as a 
parameter, explaining saving behaviour and capital 
accumulation. Tobin's model and an application of it to 
Peruvian data by Conroy show that increased survival 
probabilities and longer retirement bring about higher 
saving ratios and thus higher capital accumulation and 
economic growth rates. 13 

CONCLUSION 

The above micro-economic discussion is a preliminary 
effort to explain how falling mortality levels create a 
variety of long-run pressures on individuals and house
holds to reallocate resources over the life cycle. The 
discussion suggests that longevity is conducive to saving 
schooling and training, and technological change. Rising 
survivorship is postulated to be a major force behind 
rising productivity because rising levels of productivity 
are almost the only means to spread consumption of 
goods and leisure over an increasing life span. 

These basic hypotheses off er yet another explanation 
of both the industrial revolution and the demographic 
transition. Declining mortality is a catalyst for such 
revolutions, creating a self-reinforcing circle whereby 
technological change improves survivorship, which in 
turn spurs on technological change as a means of raising 
productivity. 

From a social viewpoint, the line of thought just 
presented can explain the pressures for extended public 
education, investment in research and development, and 



social security schemes, all in an effort to shift some of 
the financial "burdens" of declining mortality from 
households to society as a whole. 

Declining mortality is, of course, also associated with 
changes in patterns of fertility and other demographic 
consequences which are not discussed here. Changes in 
age structures and dependency ratios have direct impli
cations on the issues mentioned in this chapter. Future 
work might productively proceed to integrate the hy
pothesized relation between mortality and productivity 
to established theories of fertility decline. 
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Part Three 

CONSEQUENCES FOR HEALTH-CARE SYSTEMS, 
INSURANCE AND PENSION SCHEMES 





XIII. DECISION MAKING FOR HEALTH CARE IN 
DEVELOPING COUNTRIES 

Robert S. Northrup* 

That good health is the objective of health-care 
systems should be evi?ent, b1;1t all too o~ten it is not. 
Health and its promotion are ignored, while the health
care system exhausts its resources in often fruitless 
combat with sickness and death. 

In developing countries this apparent irrationality is 
particularly critical, as the resources available to the 
health sector are extremely limited. Yet in most such 
countries the concentration of the system on sickness 
and death not only consumes resources which might be 
more effectively used in promoting health, but also 
actively inhibits health-oriented activities, while the 
unresolved competition between the two efforts makes 
ineffective and destructively inefficient even those mea
sures which care for the sick. 

The curative orientation of developing country health
care systems stems from the human tendency to deal 
with problems orily after they arise. Prevention and 
health promotion require a future orientation, which in 
turn demands learning from past experience. Sickness is 
here and now, demanding attention and action today. 
We humans tend to seek care from the system after we 
get sick, not before, when it might be prevented. Cured, 
we forget our symptoms, and resume our previous 
unhealthy habits. 

Patient demands for attention, in turn, have shaped 
the health-care system. Much of the system grew up 
over time as an unplanned response to the demands of 
those who sought care, that is, a response to morbidity 
and mortality. More recently health planners have 
attempted to make the system more rational and 
comprehensive, but have based their recommendations 
too largely on available morbidity and mortality data. In 
both the unplanned and planned processes there is thus 
the medical counterpart of that tendency to ignore the 
less insistent and rather different demands of health and 
prevention. Need and feasibility have lost out in com
petition with demand. The result is a sickness-care 
system, a death avoidance system, that devours re
sources rapaciously yet fails to produce a healthy 
society. 

Developing countries can ill afford such sickness-care 
systems, which have become an increasingly unmanage
able drain on the budgets of even the wealthiest 
developed nations. Their meagre resources demand 
careful planning to achieve maximum benefit, maxi
mum health, within minimum budgets. This efficiency 
requirement, in turn, demands a different set of data, a 
set of health data different from, although inclusive of, 
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the traditional and more easily available morbidity and 
mortality data. 

We propose to describe the mortality and morbidity 
patterns and the sickness-care systems of developing 
countries which have evolved in the context of a 
medical ~odel based on patient demand and physician 
response. On the basis of the discrepanci~s be.tween the 
illness patterns and the systems, we will discuss the 
disadvantages and deficiencies of mortality and morbid
ity data as a basis for planning a health-oriented care 
system. We will then propose an expanded data set, a 
set of health statistics, which might more effectively 
provide the basis both for planning and for management 
of such a health-care system. 

MORTALITY 

A major problem in using mortality data as the basis 
for health care system plans is a lack of valid and 
universal data. It is characteristic of developing coun
tries that they are organizationally and bureaucratically 
underdeveloped. Recording and reporting of all deaths 
and selected illnesses demands a chain of organization 
down to the village and neighbourhood level, which is 
rarely present. As a result, the indigenous data available 
to planners are usually incomplete. They are also likely 
to be biased. Newborn and infant deaths are often 
unrecorded in countries where a newborn is considered a 
person and given a name only after surviving 40 days. 
Rural deaths are less likely to be recorded than urban if 
the appropriate government office is a four-hour walk 
away. Deaths among the poor will be missed if there is a 
fee for recording the death. 

A medically trained individual is usually needed to 
determine the cause of death. 1 For this reason such data 
usually are submitted by hospitals or, less frequently, by 
health centres. 2 They are thus biased because they 
exclude those without access to such facilities. 

For these reasons much of the information regarding 
illness is from limited studies or from those few 
developing countries which have dependable reporting 
systems. From those sources estimates of mortality and 
morbidity in less advanced areas can be made. 

The pattern of mortality which emerges is dramati
cally different from that seen today in wealthier devel
oped countries. Life expectancy at birth in low-income 
countries averages only 51 years, and in several it is less 
than 44 years.3 This compares to an average of 61 in 
middle-income countries and 74 in industrial countries. 

For the majority of the poor, those with per capita 
incomes below $US 150, life expectancy is estimated to 
be around 42 years, almost 30 years less than the 
potential for human life by United States standards. 



Some 72 per cent of the population of the 38 poorest 
countries is in this category.4 In general, as income rises, 
life expectancy approaches asymptotically the industri
alized countries' 74 years. Figure XIII.1 shows, howev
er, that national policies may substantially influence this 
general pattern. Despite high per capita incomes in the 
oil-rich nations, life expectancy remains low ther~. In 
China, Cuba and Sri Lanka, countries where national 
policy has emphasized social rather than economic 
priorities, life expectancy is substantially above the rates 
expected at the low per capita incomes seen in those 
countries. 5 

Reduced life expectancy in developing nations is 
primarily the result of high mortality among infants and 
children. Where improvements in life expectancy have 
occurred, they have been largely due to reductions in the 
death rate among these very. young, rather than to an 
extension of life for the elderly. Indeed, improvements in 
life expectancy of those who have reached the age of 45 
have been much more costly and difficult to achieve.6 

Recently the previous steady annual increase in life 
expectancy gains has dropped off, despite sharply in
creasing expenditure, from 0.6 to 0.4 years of life gained 
annually in less developed regions, and from a peak of 
0.45 years to 0.1 in Western Europe.7 

The very young are particularly susceptible to the 
interaction of poverty and disease. In 34 low-income 
countries with per capita income less than $US 300 in 
1979 the reported infant mortality rates varied from 49 
to 237 per 1,000 live births. In the poorest regions of 
developing countries, half of all children die during the 
first year of life. s 

The infant mortality rate is commonly considered a 
better index of development than income, as it reflects 
the availability to the public of social benefits which 
would improve survival such as improvements in the 
environment, nutrition, education, or medicine.9 Because 
of this, infant mortality along with life expectancy 
shows substantial variations in its relationship to per 
capita income, reflecting again national development 
priorities (fig. XIIl.2). Rohde stresses that industrial 
development and urbanization may raise average per 
capita income, but may also raise infant mortality 
among the increasing numbers of urban slum dwellers 
as benefits fail to "trickle down". 10 

In most developing nations the high mortality rates of 
infancy continue into early childhood. 11 The relationship 
between infant and early child deaths is not constant, 
however, as table XIII.1 demonstrates. Similarly in 
Shanghai, during a period of improvement in a variety 

Figure XIII. I. Ufe expectancy and income in developing countries 
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TABLE XIII. I. 0ISTllIBUTION OF DEATHS UNDER FIVE YEARS 

Coun1ry Year 

Jamaica . . . . . . . . . . . . . . . 1958 
Indonesia . . . . . . . . . . . . . . 1980 
Thailand . . . . . . . . . . . . . . . 1962 
Guatemala .. .. .. .. .. .. . 1961 

Agt(ytors) 

o+ 1-4 

70.0 
62.6 
57.3 
50.0 

(Peri:.nlagt} 

30.0 
37.4 
42.7 
50.0 

Sources: Samuel H. Preston, Mortality Patterns in National 
Populations, With Sp~cial Reference to Recor~~d C~u!es of Death 
(New York, Academic Press, 1976); ~atna, P!ehmmary report: 
Household survey, February-April, 1980 (Indonesia, Health Ecology 
Research Center, Ministry of Health). Unpublished document. 

of resources available to the poor, there was a dramatic 
fall in the overall proportion of deaths among infants 
and children with ultimately a greater improvement in 
the proportion of deaths in children l through 4 versus 
infants 0 to 1 as shown in table XIII.2. 12 This is a 
typical pattern of change as infections and malnutrition 
are overcome. The residue of more resistant mortality in 
the remaining neonatal period demands more than 
primary care during labour and delivery to show a 
response. 

Table XIII.2 also shows how crucial it is for planners 
to be sensitive to the influence of presenting figures as 
proportions rather than absolute numbers or rates. In 
Shanghai adult deaths rose in proportion as deaths in 
the 0-5 age group fell. This might lead planners to shift 
their concentration to reducing adult mortality. Abso
lute numbers of adult deaths, however, probably rose 
very little during this period, and indeed the rate of 
death for any given age group doubtless fell. Planners 
must weigh carefully whether they wish to be most 
influenced by proportion of deaths in the various age 
groups (important for priority setting); by absolute 
numbers of deaths (to estimate burden of care); by rates 
(best indicator of specific response, best for compari
son); or by factors other than pure mortality, such as 
cause (for targeting intervention). Planning for curative 
services must also consider variations in demand or 
utilization of such services for sickness at different ages 
or in females versus males. Parents might not seek care 
for a sick female baby, but would for a wage earner. 

While reduced inf ant mortality is generally consid
ered a sign of progress, Gopalan points out that reduced 
infant mortality rates may camouflage a shift to in
creased morbidity from malnutrition, chronic disease or 
recurrent acute disease such as is now seen in Kerala. 13 

Again, the planner must take steps to assess this 
potential situation, and if it is present, be prepared to 
choose between higher mortality or a costly and suffer-

Ytar 

1960 
1970 
1980 

TABLE XIIl.2. DISTRIBUTION OF DEATHS IN 

SHANGHAI COUNTY BETWEEN 1960 AND 1980 
(Percentage) 

/t!fanu l•ss 
than I yror 

0-4yror 
as~runtap 

of0-4ytor 
agrgroup agrgroup 

................. 28.6 58.8 

................. 9.3 48.8 

................. 5.1 73.6 

:so+ 
agrgroup 

51.8 
72.5 
82.0 

Source: Gu Xing-Yuan and Chen Mai-ling, "Vital statist.ics", 
American Journal of Puh/ic Hnlth, vol. 72, from supplement entitled 
"Health services in Shanghai County" (September 1982), pp. 19-23. 
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ing morbidity such as that among the elderly popula
tion still alive' owing to medical "success" in staving off 
death. 14 

Mortality rates in children 5 to 14 are the lowest of 
those in any age group. is The deaths in this group, 
however, remain a significant percentage of overall 
deaths in countries where high fertility has led to a 
broad-based population pyramid (figure XIII.3), be
cause of the large proportion of the population in this 
age group.16 

Deaths within the age group of 15 to 44 are 
particularly important, as these are the children's par
ents and the productive workers of a country. While the 
rates and proportions of the deaths in this age group are 
low in the least developed countries (LDCs) in compari
son to those of infants, the rates are higher than those in 
developed countries17 and hence are, from an absolute 
perspective, avoidable through appropriate intervention. 
They also constitute a significant overall proportion of 
deaths and thereby also a significant load on the 
health-care system. 

Deaths to those above age 45 account for a smaller 
proportion of overall mortality than in developed coun
tries, and thus attract less attention from planners 
oriented toward mortality data. Nevertheless, this group 
provides 30 per cent of overall deaths or more, 18 and 
may constitute the most important group for service 
providers, as persons in this age group will be very likely 
to demand medical care when they are sick. Meanwhile, 
in some developing countries, their morbidity and mor
tality rates are increasing. 

Cause-specific mortality figures are much more useful 
for targeted health system planning than the crude 
death rates or mortality-by-age figures discussed above. 
Where medical facilities and reporting are limited, 
however, such crude rates may be the only figures 
representing the whole population available to the 
health planner. Data from hospitals, the other usual 
source, are biased toward the potentially rather different 
causes of death experienced by those with access to 
hospitals; that is, the urban, wealthy and knowledgeable. 
To avoid this bias, demographers and health planners 
have extrapolated cause-specific death rates from devel
oping countries with adequate recording and reporting 
to developing countries without those capabilities, ad
justing for differences in growth rates, life expectancy 
and other factors.1 9 A typical developing country pattern 
prepared in this fashion for Java, Indonesia, is seen in 
table XIII.3. 

Grouping of the diseases in table XIIl.3 has impor
tant implications for health-care services. In the infant 
age group, 57 per cent of the deaths are from infectious 
diseases, pneumonia or diarrhoea. Many of these deaths 
are either preventable through immunization pro
grammes (tetanus neonatorum, measles, and diphtheria
pertussis) or subject to cure or mortality avoidance with 
simple early therapy (pneumonia with penicillin, diar
rhoea with oral rehydration). 

Diseases of infancy constitute fully 35 per cent of 
total infant deaths. A substantial although less clearly 
defined proportion of these diseases could be either 
prevented or treated; the extent and efficacy of treat
ment would depend on the sophistication of facilities 
available. Simple programmes to train village midwives 
in both appropriate management of normal deliveries 
and appropriate referral of abnormal ones have played a 



Figure Xlll.3. Distribution of population and deaths in Indonesia, 1975 
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TABLE XIll.3. CAUSES OF DEATH IN INDONESIA, 1975 

(Percentage of deaths in each age group) 

Causes of death 0 

Respiratory tuberculosis 0.1 
Certain respiratory dis-

eases• .. .. .. .. .. .. . 17.4 
Other infectious and par-

asitic diseases b . . . . . . . 14.2 
Certain diarrhoeal dis· 

eases . . . . . . . . . . . . . . 25.7 
Certain diseases of infan· 

eye . . . . . . . . . . . . . . . 34.9 
Neoplasms . . . . . . . . . . . 0.0 
Cardiovascular diseasesd . 0.6 
Certain degenerative dis-

eases• . . . . . . . . . . . . . 0.2 
Complications of preg-

nancy ............ . 
Motor vehicle accidents . . 0.0 
All other violence . . . . . . . 0.5 
Residualf . . . . . . . . . . . . 6.2 

TOTAL 100 
Absolute number of deaths 

in thousands . . . . . . . . . 549 

1-4 

0.4 

22.4 

24.5 

25.7 

0.3 
1.0 

I.I 

0.1 
2.5 

21.9 

100 

268 

5-14 

1.7 

10.6 

30.0 

7.0 

0.9 
I.I 

2.4 

I.I 
7.7 

32.0 

100 

117 

Age group 

15-49 50+ 

21.6 4.3 

7.7 10.7 

10.0 3.3 

2.3 2.8 

5.0 9.5 
1.0 0.3 

4.1 5.4 

7.4 
1.0 0.3 

10.9 2.4 
17.6 28.8 

100 100 

411 474 

Total 

Deaths 
Percentage* (thousands) 

6.2 113 

13.8 251 

12.9 235 

13.3 241 

10.5 191 
3.7 67 
0.4 7 

2.7 50 

1.7 31 
0.4 7 
4.1 75 

18.6 339 

100 

I 818 

Source: Adapted from Terence H. Hull, Jon Rohde and Alan D. Lopez, "A framework for estimating 
causes of death in Indonesia", Maja/ah Demografi Indonesia, No. 15 (June 1981 ), pp. 77-125. 

"Sums may not equal 100 owin$ to rounding. 
•Pneumonia in particular; also influenza, bronchitis. 
bMeasles, malaria, neonatal tetanus, diphtheria, pertussis, dengue. 
°Congenital problems, injuries during labour, problems related to low birth weight. 
dlncluding rheumatic heart disease. 
•Diabetes, liver cirrhosis, renal diseases, peptic ulcers. 
'Protein-energy malnutrition (PEM), unspecified diagnoses, also congenital malformations and senili· 

ty. PEM constitutes about halfofresidual deaths in age group 1-4. 
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major role in reducing the number of these deaths.20 

Supplemental feeding programmes for pregnant women 
have reduced the incidence of low-birth-weight babies.21 

In the age group 1-4 years, the percentage of deaths 
from infections, pneumonia and diarrhoea increases to 
73 per cent. The same comments regarding prevention 
and early treatment apply here also. It should be noted 
that the percentage of residual deaths is 6.2 per cent in 
the infant group, but has risen to fully 21.9 per cent in 
this group. At least half of these are due to malnutri
tion.22 

Heart disease, as might be expected, plays an increas
ing role in mortality in the older age groups, as do 
neoplasms. Tuberculosis and other treatable or prevent
able infectious diseases remain important problems, in 
contrast to the developed countries. Maternal mortality 
is fully 7.4 per cent of deaths in the age group 15 to 49. 
The large proportion of residual deaths in the 50+ age 
group is made up primarily of undiagnosed deaths and 
deaths from senility. 

These figures from Java are representative of those in 
many developing countries. Certain areas in the world 
will demonstrate higher proportions of particular diag
noses. For example, in Bangladesh (Matlab) fully 26.2 
per cent of all infant deaths in the period 197 5-1977 
were from tetanus neonatorum.23 In Somalia24 the same 
problem accounted for 29 per cent of an infant mortali
ty rate of 182. Doubtless this can be accounted for by 
both local cultural practices dealing with the umbilical 
stump and a Jack of any substantial penetration of 
immunization services to mothers in the areas surveyed. 

Countries with a high prevalence of specific vector
born diseases may show a somewhat different pattern. 
In Africa, malaria has both a primary and supporting 
responsibility for much of the infant and child mortality. 
Payne observed that in areas hyperendemic from malar
ia, fully 50 per cent of infant mortality may be due to 
this disease.25 Trypanosomiasis, schistosomiasis, Chagas' 
disease and oncocerciasis also may constitute significant 
causes of mortality.26 Where present these diseases also 
demand inclusion in the overall health-care system for 
the country. 

MORBIDITY 

While avoidance of premature death is the apparent 
objective in customary health services planning, there 
are a number of reasons why morbidity patterns should 
be given equal if not greater weight in policy setting. 

Morbidity is much more frequent than mortality, and 
is more sensitive to alterations in environment including 
availability of services.27 This makes morbidity data 
from a continuous surveillance system particularly valu
able as feedback to field teams for incentive and for use 
by supervisors setting work priorities or eliminating 
ineffective activities. Morbidity usually precedes mortal
ity in the individual patient. Medical curative services 
are invoked as a means of avoiding mortality as well as 
disability. Hence, mortality is only a crude planning 
guide, and to the extent that fatal risk varies substan
tially by disease, death misrepresents the burden of 
illness in the population, and therefore the burden on 
the health-care system. 

Reduction of avoidable morbidity and disability is a 
major objective of development, part of the desired 
improvement in quality of life. Every mother, for 
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example, wants her child to avoid or be cured of 
unnecessary blindness from vitamin A deficiency even 
though it may not be fatal. Popular demand makes the 
management of morbid states, both those which are 
non-fatal as well as those which are potentially fatal, a 
key element in the cost of health-care services. 

Many chronic illnesses reduce the ability to work, 
both through absenteeism and through decreased pro
ductivity of employed workers. These include schistoso
miasis, 28 malaria, yaws29 and hookworm infestation with 
resulting anaemia.30 Ability to learn is also impaired by 
sickness and malnutrition. 31 Benefits from improvements 
in morbidity in the productive groups of the population 
may be more convincing to economists and development 
planners when attempting to justify investment in the 
health sector than benefits to infants or the elderly. 
These illnesses are under-represented on mortality lists, 
despite widespread prevalance, as they are characteristi
cally chronic and infrequently fatal. 

Grouping non-fatal diseases with fatal disease of 
similar origins (e.g. grouting ascariasis with typhoid 
fever as both diseases o faecal contamination) will 
provide a more complete picture of the benefits to be 
obtained by preventive efforts aimed at the underlying 
cause as compared with curative efforts aimed only at 
the resultant specific disease. 

Finally, morbidity from one illness may be the 
underlying cause of mortality or morbidity from anoth
er. For instance measles may be the true cause of deaths 
occurring up to 9 months after the infection32 yet 
labelled as pneumonia, diarrhoea, or malnutrition. Rec
ognition of this fact is critical for targeting the true 
underlying cause for intervention, in this case measles 
immunization. 33 

Given these multiple reasons, it is particularly damag
ing to valid planning that true morbidity estimates are 
even more difficult than mortality data to obtain (even 
in developed countries). And, as with mortality data, 
usual collection methods may provide biased results. 
Use of available data from clinics, or admission and 
discharge·data from hospitals, will tend to over-empha
size illness that occurs in those who utilize medical 
services (the more wealthy and better educated), more 
severe illness (hospital data), or illness in locations 
where services are located (urban). Surveys miss acute 
illnesses of brief duration or seasonal occurrence. As a 
result, valid morbidity data are rarely available to 
planners, particularly morbidity data from continuous 
surveillance. 

Various studies do provide some information about 
probable patterns of morbidity, but also illustrate the 
problems of interpreting available data. IJJness has been 
found to disrupt personal activities for roughly one tenth 
of people's time in developing countries.34 This figure is 
substantially higher in certain populations, however. A 
group of pregnant women in rural Guatemala were ill 
during 49 per cent of the duration of their pregnancy,35 
predominantly from upper respiratory disease, anorexia, 
pains and headache. This figure was similar to that seen 
in children in a rural Mayan community of low 
socio-economic conditions.27 

A rural health survey in India demonstrated a high 
prevalence of preventable and/or treatable diseases 
(table XIIl.4). Diagnoses made in a primary health 
centre (PHC) out-patient department showed a some
what similar pattern (table XIIl.5). Note, however, the 



TABLE Xlll.4. SICKNESS AT THE TIME OF A GENERAL 

RURAL HEALTH SURVEY: NIALA, INDIA, 1974 
Morbidity rate 

Disease (per 1,000 population) 

Anaemia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 534.0 
Respiratory disease . . . . . . . . . . . . . . . . . . . . . 324.3 
Nutritional deficiency disease . . . . . . . . . . . . . 209.7 
Trachoma . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174.5 
Dental caries . . . . . . . . . . . . . . . . . . . . . . . . . . 114.7 
Helminthiasis . . . . . . . . . . . . . . . . . . . . . . . . . 108.9 
Conjunctivitis . . . . . . . . . . . . . . . . . . . . . . . . . 59.0 
Skin diseases . . . . . . . . . . . . . . . . . . . . . . . . . . 50.8 
Diarrhoeal diseases . . . . . . . . . . . . . . . . . . . . . 36.9 
Pediculosis . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.1 

Source: R. Sarma and S. K. Chaturvedt, "India", Basic Health Care 
in Developing Countries: An Epidemiological Perspective, Basil S. 
Hetzel, ed. (Oxford, New York, Toronto, Oxford University Press, 
Oxford Medical Publications, 1978), pp. 87-101. 

TABLE Xlll.5. DIAGNOSES IN RURAL INDIAN 

PRIMARY HEALTH CENTRES, 1974 

Diagnoses 

Bronchitis/bronchopneumonia .......... . 
Common cold ...................... . 
Bronchial asthma ................... . 
Diarrhoea ......................... . 
Dysentery ......................... . 
Typhoid .......................... . 
Scabies and ringworm ................ . 
Abscess and boils .................... . 
Eye diseases ....................... . 
Trachoma ......................... . 
Ear diseases ........................ . 
Pyrexia ........................... . 
Anaemia .......................... . 
Night blindness ..................... . 
Rickets ........................... . 
Maramus ......................... . 
Osteomalacia ...................... . 

TOTAL 

Source: Sarma and Chaturvedt, op. cit. 

Percentage 

20.4} 
10.7 33.1 
2.0 

17.7} 
9.4 28.2 
I.I 

~:~} 12.7 

i:~} 5.2 

3.8 
6.8 

0.6 

90.4 

absence of tuberculosis in both sets of data, and the 
absence of nutritional deficiency in the PHC list, where, 
presumably, illnesses were treated without assessment of 
weight or height of children. 

The predominance of trauma in Pari Village (Papua 
New Guinea) (tables XIII.6 and XIII.7), in comparison 
with the above Indian data, documents the problems 
associated with all attempts to gather morbidity data. 
Presuming that a similar incidence of such injuries is 
present in the Indian community also, we note that the 
Indian· survey, by its brief duration, failed to pick up 
acute injuries such as skin lacerations or cuts to the feet. 
In addition, the PHC centre out-patient clinic in India 
apparently was not used by the local populace for acute 
injuries, in contrast to the Papua New Guinea clinic. 

All these data document the predominance of "minor 
illnesses", not likely to lead individually to death. These 
might be ignored by an efficiency-conscious planner. 
However, in repeated episodes, such minor maladies 
may lead to weight loss, failure to thrive, and high risk 
of mortality in children. Mata36 showed clearly the 
impact of recurrent episodes of diarrhoea on weight gain 
in children, for example. As the child approaches and 
then falls below the threshold of severe malnutrition, the 
likelihood of death increases dramatically. Intervention, 

140 

such as nutritional supplementation or use of ORT for 
diarrhoea,37 which could break this infection-malnutri
tion cycle,38 can be of critical importance in reducing 
both subsequent morbidity and mortality. 

TABLE Xlll.6. COMMON DIAGNOSES SEEN IN PRIMARY HEALTH CENTRE: 

PAR! VILLAGE, PAPUA NEW GUINEA, 1969-1974 

Rank Diagnosis 

I Skin laceration ......... . 
2 Cut to foot ............ . 
3 Multiple skin sores ...... . 
4 Single skin ulcer ........ . 
5 Febrile URTI .......... . 
6 Acute diarrhoea/vomiting .. 
7 Acute sore eye .......... . 
8 Nonfebrile URTI ....... . 
9 Boil .................. . 

I 0 Pneumonia ............ . 
11 Cough ................ . 
12 Burns ................ . 
13 Influenza ............. . 
14 Febrile sore throat ....... . 
15 Otitis media ........... . 
16 Ascariasis ............. . 
17 Sprains and strains ...... . 
18 Cellulitis finger, toe ...... . 
19 Cellulitis and lymphangitis 
20 Acute bronchitis ........ . 

Episodes 

3 003 
2019 
I 268 
I 214 
I 183 

942 
825 
818 
699 
696 
542 
353 
351 
303 
290 
284 
270 
263 
257 
251 

Attendances 

6 521 
4 594 
2 926 
3 510 
2 293 
1488 
I 593 
I 245 
I 971 
2 617 

751 
801 
829 
618 

I 049 
471 
421 
875 
704 
718 

TOTAL 15 831 13 995 
(77%ofall 

attendances) 
(77%ofall 
episodes) 

Source: I. Maddocks, "Papua New Guinea: Pari village", in Basic 
Health Care in Developing Countries: An Epidemiological Perspective, 
Basil S. Hetzel, ed. (Oxford, New York, Toronto, Oxford University 
Press, Oxford Medical Publications, 1978), pp. 11-37. 

TABLE Xlll.7. SUMMARY OF DIAGNOSTIC GROUPS TREATED IN PRIMARY 

HEALTH CENTRE: PAR! VILLAGE, PAPUA NEW GUINEA, 1969-197 4 

Diagnosis 
Percentage of 
all episodes 

Skin trauma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.4 
Skin infections . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. I 
Acute respiratory disease . . . . . . . . . . . . . . . . . . . . 20.1 
Diarrhoeal disease and abdominal pain . . . . . . . . . . 7.1 
Eye and ear infection . . . . . . . . . . . . . . . . . . . . . . . 6.2 

TOTAL 80.9 

Source: Maddocks, /oc. cit. 

A different pattern yet is seen in Kenyan hospital 
admissions (figure XIIl.4). Compared with out-patient 
admissions, the in-patient data showed a higher frequen
cy of infectious and parasitic diseases, injuries and 
diagnoses related to pregnancy, as well as diseases of the 
elderly including circulatory diseases and neoplasms. 
These diagnoses are proportionally much less represent
ed in the ambulatory population in Kenya, and not at all 
in the most frequent illnesses charted in India or Papua 
New Guinea or in a sample of patients at a health 
sub-centre in Thailand.39 

Another major group of missing diagnoses in avail
able morbidity data are those for which treatment is 
sought from traditional healers outside the medical 
system. Rienks and Purwanta40 describe seven diagnos
tic groups of this sort from rural Java. Some such 
disorders may be minor, but many overlap in the public 
mind with fatal diagnoses-failure to thrive, tetanus 
neonatorum, jaundice.41 Where traditional healers and 
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the problems brought to the.m are included in ~ea~th
care system design (e.g. Chma),42 the community im
pact of the health-care system can be expected to 
improve as its utilization for problems by the people 
improves and opportunities for prevention and health 
promotion increase.43 Given the willingness of the popu
lation to pay for such traditional care,44 financial 
support for the system can also be augmented in this 
fashion. 45 

MORBIDITY AND MORTALITY IN PRIMARY CARE 

Despite my contention that mortality and morbidity 
levels are less than ideal bases for planning health-care 
systems, it is important to note that a number of 
projects have demonstrated substantial impact from 
disease-specific programmes created in response to just 
such data. Berggren, for example, documented the 
reduction of overall mortality by 40 per cent in a census 
tract in Haiti through specific programmes for the area 
targeted against malnutrition, diarrhoea, tuberculosis 
and tetanus neonatorum,46 and a flood of other primary 
health-care reports carry the same message.47 Relative 
to the data in table XIII.3, Hull and Rohde48 estimated 
that the Javanese crude death rate could be reduced by 
29 per cent ( 14 to 10 per 1,000) and the infant 
mortality rate by 40 per cent (128 to 77 per 1,000 live 
births) if a number of such programmes were imple
mented aimed specifically at the major causes of 
death.49 The measures used are a combination of 
primary prevention (health promotion, risk factor 
screening, and disease-specific prevention such as vacci
nation) and early effective medical therapy for respon
sive diseases, which may be termed secondary preven
tion.50 With these fruitful technical approaches at hand, 
why is it that so few health-care systems in developing 
countries have made them the major elements of their 
programmes? 51 

PHYSICIAN INFLUENCE 

Few health-care systems have been designed and 
managed to solve data-defined problems in the com
munity; instead, most have evolved haphazardly in 
response to a variety of influences. Perhaps the primary 
influence determining the nature of health-care systems 
in developing countries is doctors. 

Doctors are the key decision makers regarding health 
in most developing countries at both the individual and 
system levels. Yet their training in developing countries 
is notorious for emphasizing rare and Wes tern diseases 
at the expense of common and indigenous ones. Faculty, 
trained in the West, teach what they learned there, in 
spite of, perhaps ignorant of, its lack of relevance.52 

The clinical teaching process tends to ignore the 
simple and familiar in preference to the complex and 
rare. It is typical for the attending physician on the 
ward to ask the house staff to present the "interesting" 
cases, the rare or difficult ones, while the common 
disease problems are passed over as too simple to bear 
much attention, or already taught once before. Medical 
students rarely emerge from the medical centres with 
the ability to identify problems in the community or to 
learn their management. With sick patients on the 
teaching ward, the emphasis there is naturally on cure. 
It is thus hardly surprising that graduates are not 
knowledgeable or motivated toward prevention or health 
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promotion,53 and indeed may block efforts to provide 
such services as being a waste of effort and money! 

The medical model also reinforces these patterns. In 
the medical model, the physician (or health-care sys
tem) is approached by the patient, who requests care, 
usually for illness, rarely for prevention. The physician 
graciously accedes to the request. How different this is 
from the relationship of health promoters to a rural 
mother! The promoter must request acceptance of his 
message by the mother, and face the real possibility of 
refusal. Little wonder that health-care providers prefer 
to stay in the clinics or hospitals and concentrate on 
cure. No one wants to have to "sell" good health. 

On,ce the "contract" for care is established between 
doctor and patient, the provider is bound ethically to try 
to· provide every treatment possibility which will help 
the patient. Where society rather than the patient pays 
the bill, the only limitation is availability of the 
modality. Thus we have coronary care, dialysis, and 
open heart surgery units in Jakarta or Kampala, despite 
the fact that these problems are proportionally rare 
among all illnesses in these countries. 

This tendency is accentuated by the characteristics of 
those who seek care. They tend to be better educated, 
wealthier, and to live nearer the health-care facility, 
that is, in towns or cities. As such they too are rare 
types in their countries. Such patients tend to have 
diseases similar in nature to their middle- and upper
class counterparts in the developed nations, heart dis
ease, cancer and the like. Their children are better 
nourished, immunized, have access to clean water and 
sewage or latrines, and thus do not become ill. 

Facing few competing requests for preventive services, 
and insulated from the morbidity of the distant rural (or 
urban) poor, it is understandable that the physicians of 
the system should translate the problems of those who 
utilize their services into excellent facilities to solve 
them. Thus the hospitals in most developing countries 
consume nearly three fourths of the total health budget, 
yet serve as little as 5 per cent of the population. Only a 
sixth of most budgets in less developed countries is for 
health centres, dispensaries, preventive campaigns, and 
environmental health.54 

Even where health systems include health centres or 
subcentres in the rural periphery, the manpower sent to 
those centres may continue to provide medical care as if 
they were in the urban, hospital-attached, ambulatory
care centres where many were trained, hence reducing 
their effect. The Lampang project in rural Thailand had 
little or no impact on health status, largely because even 
the community health-care workers trained in the 
project followed the medical model and emphasized 
treatment of disease, while missing preventive oppor
tunities in nutrition and child health, water supply and 
sanitation.55 

One might conclude that the physicians and the 
middle-class urbanites who get maximum benefit from 
the system are corrupt, using public funds for personal 
gain. I believe rather that the traditional medical model 
is at fault. Both physicians and consumers have been 
trained to believe that health is provided by clinical 
intervention after sickness occurs, rather than by pro
spective action to maintain or improve health. The 
patient arrives with his need, the doctor attempts to 
meet it as fully as possible. At that instant in time, it is 
not reasonable for the patient, and not ethical for the 



physician, to consider the cost of their interaction to 
society at large. 56 

INDIVIDUAL OR SOCIETAL CHOICE 

The cumulative effect of many individually appropri
ate decisions can be the exhaustion of society's limited 
resources, with many failing to receive their share. 
Garrett Hardin57 has posed the commons or community
owned pasture land as a model for this type of conflict 
between individual and societal needs in decision mak
ing where resources are limited. In the model, a 
householder knows that much further expansion of the 
total herd using the commons will overgraze and 
exhaust the pasture. Yet he also can calculate that 
adding one more cow to his own herd would bring 
substantial economic benefit to him (one cow's worth) 
but would be only a small additional burden on the total 
grazing capacity of the common (his cow divided by the 
number of cows in the total commons herd). His only 
choice is to add that cow: it would be irrational, against 
his own interest, to do otherwise. So he buys the cow. 
The problem is that each of the other householders goes 
through the same rational process and also buys an 
additional cow, until either the pasture is exhausted or 
until society steps in to prevent further consumption. 

In the medical commons58 a similar situation holds. 
The individual appropriate and rational decisions of a 
few patients seeking care and their physicians granting 
it result in exhaustion of the resources that are supposed 
to serve all of society. Where resources are particularly 
limited, this overuse may take the form of generalized 
ineffectiveness and incompetence. By trying to meet 
every need, both curative and preventive, compromises 
are made that result in no services being entirely 
effective. In one developing country, health ministers 
change as often as every six months. Consequent 
vacillation in policy priorities between rural and urban, 
between primary health care and hospitals, has led to 
both the prevention-oriented primary care system and 
the hospital care system being underfunded and ineffec
tive, thereby inefficient and wasteful of even those few 
resources they receive (J. E. Rohde, personal communi
cation). 

To avoid this situation, choices must be made. John 
Evans aptly described the challenge facing responsible 
developing country Governments when he entitled his 
Shattuck lecture "Health care in the developing world: 
problems of scarcity and choice".8 To allow a few 
doctors and their patients to overgraze the medical 
commons and monopolize the shared resources available 
is irresponsible for a Government that wishes to provide 
"health for all"-the World Health Organization goal 
for the year 2000.59 

It is beyond the scope of this paper to discuss more 
fully the political commitment necessary to enforce such 
difficult choices. Such commitment has been demon
strated in China, Cuba and Kerala, but has been 
inadequate in most developing countries. The United 
Republic of Tanzania and a rural portion of Indonesia 
are eloquent examples of such failure of commitment.60 

PRIORITY SETTING 

Making such choices rationally demands good data. 
Unfortunately even good mortality data have some 
drawbacks as the basis for planning an appropriate 
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health-care system. One problem is that mortality data 
treat all deaths, and therefore all lives, equally. Having 
already invested substantially in education, physical 
support and parenting for individuals over age 15, for 
example, society may wish to give greater importance to 
their health problems and the interventions related to 
them than to those of infants or children. This would be 
in direct contradiction to the pediatric priority inherent 
in the "democratic" mortality data. Yet it may be very 
difficult for a society to publicly state that it wishes to 
favour adults over children, or the reverse; none the less 
the silence is eloquent. 

The current pattern of urban, tertiary-care-weighted, 
Western illness-oriented medical care in developing 
countries reflects unstated priorities on the part of the 
Government, which wishes to ensure maximum survival 
for the educated, the urban, the middle class, govern
ment members and other societal leaders, and adults, 
over the illiterate, the rural, the poor, the landless, or 
children and babies. The decision to have a system with 
those priorities was not a deliberate one, but rather one 
by default, however, as described earlier. It would be 
preferable to have a data base which could better 
support deliberate decision making. 

One approach to adding additional information to 
mortality data to assist in setting priorities is in use in 
Ghana. There the health planning unit included age at 
death in their calculation priorities, calculating the 
number of healthy days lost from each disease and the 
number gained through effective disease-specific inter
ventions. 61 This approach favours actions that would 
improve survival of babies or children and thus gain 
larger numbers of healthy days, in contrast to interven
tions for a 60-year-old male, for whom an expensive 
treatment for heart disease may add only a few years of 
life. Hull and Rohde62 proposed an alternative approach, 
noting that policy makers may wish to "save" mothers, 
key workers, the poor, specific age groups such as early 
middle age or children 5 to 14 years of age, or the 
educated elite who hold important leadership positions. 
The diseases occurring in each of these groups were then 
noted, for use in prioritizing interventions. Both ap
proaches enhance the value of mortality data for 
deliberate, public decision making. Not included in 
either the Ghana or Hull-Rohde approaches is the 
potential for increasing days of disability with a given 
intervention, as mentioned earlier. Days of suffering or 
disability added by means of a certain intervention 
should be given negative weight in such calculations for 
allocation of resources. 

FEASIBILITY 

Feasibility of potential interventions is also absent in 
pure mortality and morbidity data. Both technical and 
economic data are needed for feasibility determination. 
Where resources available for health are extremely 
limited, ineffective or costly, interventions that benefit 
only a few must give way to cheaper or more effective 
interventions which benefit many. This conflict often 
devolves to a choice between curative and preventive 
services; preventive services such as vaccination for 
tetanus and measles are effective and cheap compared 
to therapy for the same diseases. The Ghana health 
planners have incorporated this element into their 
approach by calculating days of healthy life saved per 
dollar spent on the intervention.63 Walsh and Warren64 



recommended selective primary care for infectious dis
eases based on prevalence, and morbidity as well as 
mortality, and feasibility, including a range of interven
tions in their high priority group-oral rehydration 
therapy for diarrhoeal disease, vaccination for measles 
and pertussis, and environmental control for malaria 
and schistosomiasis. 

Despite the priority given to prevention, medical care 
must be an important part of every appropriate health 
system. China places "service to the people" as the first 
priority65 implying its conviction that a health-care 
system must be responsive to felt needs as well as 
technically determined ones. Roemer66 emphasizes that 
in a time when curative medicine is being designated as 
costly and ineffective, we must remember the major 
contribution to health which penicillin, sulfa, appropri
ate surgery, and many other modalities of cure have 
made. Furthermore, he notes that, while therapy for the 
chronic degenerative diseases of the West may be very 
costly and often not curative, INH for tuberculosis, for 
example, has enabled many in impoverished populations 
to recover good health without the need to advance 
economically first. 67 Such targeted medical treatment 
can be a short cut on the road to health. In addition, the 
enlightened provider can use the occasion of therapy as 
an opportunity to promote health and preventive mea
sures. Both treatment and prevention, in proper balance, 
are needed. 

RISK FACTORS 

An ~dditio~al. de~ciency. in the data. base p~ovided by 
mortaltty statistics is that it does not mclude identifiers 
which would allow pre-illness selection of high risk 
geographic areas or population subgroups with greater 
potential for morbidity and mortality, and thereby a 
greater need for preventive and basic curative services. 
Morbidity itself, for example recurrent diarrhoea in a 
3-year-old, may constitute such a risk indicator. Eco
nomic status, land ownership, literacy, or location in a 
geographic region with low agricultural productivity 
should also be included in data for appropriate health 
system desig!l. Even among adults •. mortality rates may 
be strongly mfluenced by economic and related social 
factors. In Matlab, Bangladesh, mortality rates for 
children, adolescents, adults and the elderly (those over 
75) all were significantly lower in families where the 
household head had more schooling, was a land-owner 
rather than a landless labourer, or had a larger house or 
owned over three cows as opposed to one or none. These 
mortality differentials were up to fivefold in children 
aged 1-3, and threefold or more in older age groups 
between advantaged and disadvantaged families, the 
greater differentials occurring during a period of food 
shortage.68 Such disadvantaged families, with reduced 
physiologic and economic reserves, are particularly 
susceptible to nutritional and other deficiencies.69 Be
cause of this, they may constitute "sentinel families" 
from which regular observations of changes in morbidity 
and mortality may be used to determine when environ
mental or social changes have reached critical levels 
requiring government intervention. 

Also, these mortality differentials at the micro level 
emphasize that national-level data showing progress in 
development may gloss over substantial pockets of 
developmental retardation at the community or family 
level,8 that may demand special targeted efforts to link 
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them to health care, nutrition assistance, or other 
resources.70 Use of such risk indicators in planning will 
target the allocation of health-care resources to those 
recipients for whom services have the greatest impact 
and benefit. 

UNDERLYING CAUSES OF DISEASE 

Other factors even more directly involved in the 
causation of ill health, in some cases actual conditions of 
morbidity, are also absent or under-represented in the 
usual general mortality and morbidity statistics. Yet 
they are fundamental to planning health-care services, 
and are also amenable to direct attack by health sector 
activities. These include nutrition, fertility, faecal con
tamination of the environment, and ignorance. 

1. Nutrition 

Und_erl~ing most of .t~e excess mortality in developing 
countries ts undernutrition. As a cause of mortality it is 
~ubs.tantially under-reported in national figures, where it 
is displaced by the more flagrant and acute terminal 
event. suc.h ~s diarrhoe~ or pneumonia. Iri reporting 
practice 1t ts customarily relegated to the residual 
category and thereby "disappears" in mortality sum
maries.71 Yet undernutrition is perhaps the most impor
tant cause of death among infants and children. In rural 
Bangladesh children below the 65 per cent cutoff of the 
Harvard weight for age standard, or below 70 per cent 
of the weight for height standard, experienced three 
times the mortality of their better nourished peers.72 

In estimati!lg overall the impact of malnutrition, Hull 
and Rohde73 mcluded all diarrhoea deaths, all pneumo
nia, half the deaths in the residual category, and half 
those due to diseases of infancy, through foetal undernu
trition and low birth weight. They found that 68 per 
cent of all infant deaths and 80 per cent of all child 
deaths were due to the synergistic triad of malnutrition 
diarrhoea and pneumonia. Puff er and Serrano ascribed 
57 per cent of 35,095 infant and child deaths in Central 
and Sou~h America to malnutrition either as a primary 
or associated cause.74 Furthermore, all non-fatal illness 
appears to contribute to undernutrition, which, in turn 
predisposes the child to more frequent and more sever~ 
in~ection. Such ill.ness in~ludes measles, 7s pertussis, 
primary tuberculosis and diarrhoea.76 Diarrhoea alone 
reduces growth by half. 77 

The influence of malnutrition begins before birth, 
where maternal undernutrition leads to rates of low 
birth weight from 13 to 28 per cent.78 This then results 
in higher infant mortality. Guatemalan and Indian 
studies have shown fourfold increases in mortality in 
babies weighing less than 2,500 grams at birth.79 

The shift from breast-feeding to bottle-feeding is a 
key element in both malnutrition and diarrhoea-related 
mortality. The incidence of diarrhoea was 3-10 times 
higher in bottle-fed babies and their overall death rate 3 
times that of breast-fed babies in one study in South 
America where urbanization has stimulated a substan
tial shift from breast- to bottle-feeding.so 

Acute shortages of food expose the chronic mortal 
pressure of undernutrition in subsistence populations. 
The 1974 famine in Bangladesh produced a 45 per cent 
rise in the crude death rate. Adults as well as infants 
and children died, and the highest mortality levels were 
experienced by the uneducated labourers and their 



families. 68 In Burmese refugee camps mortality levels 
rose to 9 times their expected rates when food supplies 
were temporarily cut off.81 Health system weighing 
programmes for children under five years can provide 
helpful warning of such pressure if included in a 
functioning reporting and response system. 

The importance of nutrition to health is obvious. Any 
effective health-services planning approach must include 
nutritional information in its data base, ideally data 
from continuous surveillance. With such data systems 
must go the mechanisms to respond to changes in 
nutrition indicators with appropriate intervention. 

2. Fertility 

Another unreported, yet major, factor in mortality is 
high fertility, seen in most developing countries. Of the 
37 lowest income countries, 29 countries had an average 
total fertility rate of 6 or over; 7 of the remainder were 
between 5 and 6; and only Sri Lanka (3.6) and 
Indonesia (4.9), both of which had active and effective 
family planning programmes, were less than those high 
values.82 This compares with the total fertility rates of 
the 38 wealthiest countries of a mean of 2.1 (a range of 
1.4 to 3.5). This high total fertility rate leads to the high 
infant and maternal mortality rates seen in those same 
countries, which could thus be reduced with an effective 
family planning programme. Morris83 for the United 
States and Allman and Rohde for Chile and Thailand84 
noted that up to 27 per cent of the fall in infant 
mortality rates seen in those countries was accomplished 
by a shift of births from higher-risk younger and older 
mothers and high birth orders to lower-risk mothers by 
their use of family planning.85 Hull and Rohde86 point 
out that merely reducing the birth rate from 41 to 31 
per 1,000 would reduce the overall estimated deaths in 
Java by 10.6 per cent, and the percentage of infant 
deaths from 38 to 30 merely by reducing the number of 
babies subject to death, without changing a single factor 
or service to those who are born. Thus an extremely 
effective way for the country to reduce its crude death 
rate as well as the proportion of infant deaths to overall 
deaths would be through an effective family planning 
programme.87 Fertility rates, however, are not included 
in mortality data or morbidity data. 

Birth spacing is also critical in infant and child 
health. The "maternal depletion syndrome" leads to 
foetal malnutrition and low birth weight in the offspring 
of the current pregnancy88 while early weaning precipi
tates diarrhoea and malnutrition in the child of the 
previous pregnancy.69 Infant deaths were 2.5 to 4.5 
times higher in infants born less than one year com
pared to those born 2 to 3 years after a previous 
pregnancy (e.g. 225 compared to 50). Similarly, child 
mortality rates differed by as much as 500 per cent 
under similar circumstances in Lebanese and Filipino 
population groups.89 

High fertility also is related to maternal mortality 
and morbidity.90 A sharp and steady increase in the risk 
of death to mothers is noted after the third birth. Even 
where obstetrical care has reduced mortality, morbidity 
in high parity women continues to occur due to toxae
mia, placental disorders, malpresentations, and haem
orrhage.91 

Larger families lead to more frequent use of abortion, 
with risk of attendant mortality as high as 6.7 abortion 
deaths per 1,000 live births.92 Hull and others93 estimat-
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ed maternal mortality at 6.5 per 1,000 live births in 
Java. While deaths due to this cause may be few 

. proportionally (e.g. 7.4 per cent in Java among all 
persons of ages 15 to 49, 1.7 per cent overall), each such 
death deprives a family of a mother, and as such is 
particularly important. 

Morbidity during pregnancy, often related to preg
nancy, has as well a consistent inverse association with 
birth weight. Mothers in four rural Guatemalan villages 
sick with anorexia, headache, or diarrhoea during more 
than 10 per cent of pregnancy days had 54 per cent 
more low-birth-weight babies than less morbid moth
ers.21 

All those factors document the importance of fertility 
in planning health services, and of the need for pre-natal 
and obstetrical primary care, for referral care for 
obstetrical complications, and for an aggressive family 
planning programme in most developing countries. 
Again, the relevant data must be included in the 
planners' data set. 

3. Unsanitary conditions 

An additional cause of morbidity and mortality not 
definable directly by means of morbidity or mortality 
statistics is faecal contamination of the environment. In 
addition to diarrhoea, hepatitis, and poliomyelitis, many 
intestinal parasitic diseases are related to contamination 
of the environment by faeces. Provision of piped water,94 
even mere provision of soap and water with guidelines 
about washing hands and clothes, can reduce mortality 
from diarrhoeal disease and transmission of dysentery 
among contacts.95 Privy construction in Costa Rica 
helped to reduce substantially the death rate from 
diarrhoea and enteritis while cholera incidence was 
reduced 70 per cent when water supply and toilet 
facilities were provided in a Philippine community.96 

These studies, by demonstrating changes in rates result
ing from sanitation measures, illustrate the importance 
of data documenting local sanitation practices in plan
ning appropriate health services. 

4. Ignorance 

Health-related behaviours stem from knowledge or 
belief. Hence, eliminating ignorance or unhealthy 
knowledge becomes very important in attaining health, 
particularly in a setting where substantial personal 
effort is necessary. Mosley summarized various studies 
indicating that children of illiterate mothers, by being 
unable to take advantage of additional resources offered 
by society, did not show reductions in mortality rates 
due to malaria or to diarrhoea as great as those of 
educated mothers.97 Unclean water used in bottle prepa
ration as well as inappropriate storage produces weaning 
diarrhoea and increased mortality in bottle-fed babies in 
many developing countries.98 Rohde observed that a 
strong underlying "fear of the faecal peril" must be 
instilled in people before morbidity and mortality rates 
due to intestinal infections or parasites can be reduced 
to those levels seen in developed countries (personal 
communication). He further commented.in his Parsons 
lecture that the mortality decline in the West in the 
early 1900s, attributed by many to economic develop
ment, may in fact have come about as handwashing and 
other healthy lifestyle practices became the norm in 
society.99 



Neonatal tetanus results from unsanitary cultural 
practices surrounding childbirth. Diarrhoeal mortality 
results from mothers withholding fluids from their 
babies with diarrhoea, instead of administering to them 
oral rehydration solution or other appropriate solutions 
to stave off dehydration. 

All the evidence points to the critical importance of 
knowledge and the critical role of ignorance in causing 
mortality and morbidity. Yet there are no measures of 
specific areas of ignorance among general mortality 
data to provide assistance in suitably targeting health 
services. 

HEALTH DATA FOR HEALTH SYSTEMS 

Current health-care systems follow a medical model 
and are based on mortality and morbidity demand by 
individual patients and the physician resporise thereto, 
rather than deliberate prospective planning. Due to lack 
of a functioning community data collection system, true 
mortality data covering all segments of the population are 
not available to planners routinely or continuously, but 
only by estimation and extrapolation. Even such extrap
olated mortality data tend to perpetuate the current 
medical response to health needs, with its consideration 
of all lives (and all .deaths) as of equal importance in 
decision making, its lack of data for feasibility weight
ing or conscious priority setting, and its absence of risk 
information for targeting activities. Also, the mortality 
patterns usually available to planners do not include the 
underlying causes of much mortality: undernutrition, 
hyperfertility, an unsanitary and faecally contaminated 
environment, and ignorance resulting in detrimental 
health-related behaviours. As such, the customary data 
tend to perpetuate the medical model in the care 
systems of developing countries, an ex post facto 
curative response to demand, rather than a prospective, 
prevention-oriented response to need. To attain a more 
appropriate health-care system, one based on a health 
model, health systems need, in addition to a mechanism 
for raising decision making to a societal level, an 
alternative, expanded set of data upon which to base 
planning. We may call this a set of health data. 

Table XIIl.8 lists a number of health data items. 
These are intended as examples, and should be expand
ed for particular geographic areas and problems. 

To these health data have been added data which will 
identify families at risk. The classification of pregnant 
women by risk status using both medical and social 
factors has enabled pre-natal care providers in the 
United States to follow more carefully those women 
who have a greater likelihood of complications during 
pregnancy or morbidity in their newborns. Such a 
prospective risk-based approach is needed in general 
developing country health care, to identify those fami
lies who need more intensive educational input, extra 
social support, 100 special efforts to encourage participa
tion in community health-related preventive pro
grammes (e.g. weighing programmes for children, fami
ly planning, immunization), or transportation or finan
cial assistance to improve access to medical care. 

Certain morbidity data may serve also to identify 
such families or regions, such as frequent episodes of 
diarrhoea or respiratory illness in children, recent mea
sles, night blindness, anaemia, or tuberculosis. 

Key to the satisfaction and motivation of the medical 
provider is the opportunity to see change and recovery in 
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his patients. The primary health worker delivering or 
supervising preventive care, particularly a physician, 
needs the same kind of feedback to maintain interest 
and enthusiasm in those activities. Mortality rates are 
too insensitive to change to provide such immediate 
feedback. Health data, on the other hand, can respond 
directly to health worker or community efforts, and thus 
can be used both to provide motivation and to steer 
future action. An excellent example is the BRAC 
programme in Bangladesh, where health workers be
came particularly effective when they were paid accord
ing to the degree to which mothers they had taught 
could answer questions about the use of oral rehydration 
therapy tORT). 101 Such feedback is needed for commu
nities as well as providers. To break the medical model, 
data and power must go to the people. 

TABLE XIIl.8. BASIC HEALTH DATA SET 

Nutrition 
% mothers breast-feeding last child 
% children <60%, <70%, <80% weight for height, weight for age 

standards 
% children under 4 participating in weighing programme 
% children under 4 failing to gain weight at weighing 
% mothers gaining <I 0 kilograms during pregnancy 
% babies under 2500 grams birth weight 

Immunity/ Prophylaxis 
% I-year-olds immunized with DPT 
% I-year-olds immunized with BCG 
% I-year-olds immunized with measles vaccine 
% pregnant women immunized with tetanus vaccine 

Fertility/Maternal health 
% births < 18 months from previous birth 
% births with birth order >3 
% births to women under 20 years of age or over 34 years of age 

TOTAL FERTILITY RATE FOR POPULATION 

% women aged 15-44 using contraception 
% deliveries assisted by trained midwife 

Sanitation! Environment 
% families using sanitary latrine exclusively for defecation 
% families using potable/boiled water for drinking 
% families with convenient access to potable water 
% families with access to community water supply (rural and urban) 
% families with access to community excreta disposal (rural and 

urban) 
% families living in dwelling with > 3 persons per room 

Access to service 
% population living within I kilometre of primary health care 

provider 

Ignorance 
% mothers who know correct preparation and use of oral rehydration 

for diarrhoea 
% mothers who know signs of pneumonia in child 
% mothers who know justification of vaccination 
% mothers who know reasons for breast-feeding as opposed to 

bottle-feeding 

Risk identification parameters 
Income, income stability 
Education of mother, of father 
Land or livestock ownership (in rural areas) 
Land productivity 
Distance (in time) or cost of travel to health-care facility 
Certain morbidity data 



Mortality and morbidity data are essential as well, 
however, as the outcome measures of the effectiveness 
of the whole system. In most developing countries 
neither unbiased morbidity and mortality data nor the 
recommended health data are collected and available 
routinely to planners or to field workers and their 
supervisors. To change these systems from demand- to 
need-driven systems, from haphazardly responsive and 
wasteful systems to systems rationally planned and 
maximally efficient in the use of scarce resources, a 
major priority of these countries must be, first of all, the 
routine collection of comprehensive health, mortality 
and morbidity data, even if additional investment is 
required to set up such a system. Secondly, these 
findings must be aggressively utilized, both in prospec
tive planning at the national level and in regular 
day-to-day management through the chain of supervi
sion down to the community and family level. 

Although the collection, analysis and utilization of 
health data are expensive and complex, these functions 
are essential to an effective health-care system. Without 
them, we become like Alice in Wonderland, not sure of 
where we want to go, and therefore all too often ending 
up where we do not wish to be. Indeed, it will be 
possible to overcome the mortality and morbidity in 
developing countries and achieve "Health For All" only 
if health data are allowed to play a directing role in 
health-care systems in those countries. 
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XIV. RELATIONSHIP BETWEEN MORTALITY AND MORBIDITY LEVELS ACCORD
ING TO AGE AND SEX AND THEIR IMPLICATIONS FOR ORGANIZING HEALTH 
CARE SYSTEMS IN DEVELOPED COUNTRIES 

Marek Okolski* 

A. AGE- AND SEX-SPECIFIC MORBIDITY AND 

MORTALITY PATTERNS 

For decades, mortality levels in presently developed 
countries have been declining, with the result that the 
expectation of life at various ages has been going up. 
This has often been identified with improvement in the 
level of health, although the relationship between mor
tality and health conditions is not at all straightfor
ward.1 

The profound declines in mortality and morbidity 
levels went hand in hand with substantial changes in 
mortality and morbidity patterns. For instance, a con
siderable excess male mortality has developed in more 
recent times, reaching 6 to 8 years in the typical 
developed country. The death toll at ages below 5 years, 
which used to be comparable to (in fact higher than) 
that at older ages (50 years and more), has now become 
negligible, while the deaths of old people now dominate 
mortality statistics. This was only partly due to changes 
in age composition of the population; the main contrib
uting factor was a particularly steep decline in child 
mortality, much steeper than the decline in death rates 
at other ages. Finally, there has been a dramatic shift in 
mortality pattern by cause of death. In the pre-transi
tional period two groups of causes alone-infectious and 
respiratory diseases-claimed about 30-40 per cent of 
deaths while the share of cardiovascular diseases, cancer 
and violent causes was about 15-25 per cent.2 Today the 
situation is radically different: the latter three groups 
account for about 70-75 per cent of deaths and the 
former two cause only about 5-10 per cent of deaths. 

Morbidity pattern 

Morbidity statistics are scarce and incomplete, and 
little is known about either the incidence and duration 
of illness in particular countries or especially its conse
quences for health, disability or mortality. Some charac
teristics of the present morbidity pattern may neverthe
less be sketched here. 

The first feature of morbidity in developed countries 
is a higher incidence of female illness, disability and 
hospitalization, in spite of much longer life enjoyed by 
women.3 The data for the United States (see table 
XIV.I) are probably representative of the developed 
countries.4 

Secondly, the incidence of illness is positively corre
lated with age. According to a household survey con
ducted in France (1970) by the lnstitut national de la 

•Faculty of Economics, University of Warsaw. 

statistique et des etudes economiques (INSEE) and 
CREDOC, the morbidity rates (number of current 
illnesses per 1,000 population) increase rapidly with age 
for both sexes, exceeding the level of one thousand by 
around age 40 among males and even earlier among 
females. This is also true for almost all groups of 
diseases.5 For instance, the ratio of rates for males and 
females aged 65 or more to the rates for those aged 
16-39 are as follows (percentages):6 

Males Females 

Cardiovascular diseases ................................. 2.4 71 I. 709 
Diseases of the respiratory system ................ I. 726 1.654 
Diseases of the digestive system .................... 1.335 1.290 

A similar conclusion is suggested by the results of a 
household survey carried out in the Federal Republic 
of Germany (1974), where incidence of persons under 
medical treatment both as out-patients and in-patients 
strongly depended on age (leaving aside the 0-9 age 
group).7 The data reveal what appears to be a third 
characteristic of morbidity patterns: that within each 
sex and age group there is a wide differentiation of 
incidence of illness according to type of disease. Cause
specific rates by age for the Federal Republic of 
Germany are presented in table XIV.2.8 For the sake of 
comparison it might be mentioned that the ratio of the 
incidence of diseases of the respiratory system to the 
incidence of cardiovascular diseases was about 71 per 
cent for 40- to 64-year-olds; about 5 per cent for cancer; 
and 8 per cent for infectious and parasitic diseases. 
Similar patterns are found in France (table XIV.3). 

Increasing frequency, with age, of chronic disease 
among total illness constitutes the fourth characteristic. 
Schwartz provides the following estimates.9 In the 

TABLE XIV .1. HEALTH CHARACTERISTICS AND UTILIZATION OF 
MEDICAL CARE SERVICES BY SEX: UNITED STATES, 1979 

Health 
characteristic 
and u/i/ization 

Restricted activity days ..... . 
Bed-disability days ........ . 
Acute conditions .......... . 
Hospital days of care• ...... . 
Physician visits ........... . 
Dental visits ............. . 

Number per JOO persons per year 

Female 

1 047 
487 
228 
124 
538 
183 

Male 

824 
334 
201 
108 
405 
155 

FIM ratio 
(percentage) 

127 
146 
113 
114 
133 
118 

. S,ource: Quoted from D. Rice, "Sex differences in mortality and mor
b1d1ty: some aspects of the economic burden", in Sex Differentials in 
Mortality: Trends, Determinants and Consequences. A. D. Lopez and 
L. T. Ruzicka, eds. (Canberra, Australian National University, 1983). 

• Excluding deliveries. 
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TABLE XIV .2. DISTRIBUTION OF INCIDENCE OF MAJOR DISEASES KNOWN TO HAVE ENDED 
IN APRIL-MAY 1974,• BY AGE: FEDERAL REPUBLIC OF GERMANY 

(Percentage of all diseases) 

Age of patients in years 
All 

Type of disease patients Below 15 15-39 40-64 65 or older 

Respiratory system .............. 25.8 51.1 39.9 18.4 11.8 
Cardiovascular ................. 22.5 1.3 8.0 25.9 36.4 
Musculoskeletal system and connective 

tissue ...................... 12.1 1.4 10.2 15.8 13.6 
Digestive system ................ 10.5 6.4 14.0 12.5 7.8 
Diabetes mellitus ............... 5.5 0.4 1.3 5.7 10.0 
Genito-urinary system ............ 4.6 11.4 6.5 5.9 3.5 
Infectious and parasitic ........... 4.5 20.7 3.3 2.1 1.2 
Cancer ....................... 1.0 0.3 0.6 1.3 I. I 
Other ........................ 13.5 0.4 16.2 12.4 14.6 

All diseases .................... 100.0 100.0 100.0 100.0 100.0 

Source: K. Schwartz, "Public health implications of stationary and declining populations", World 
Health Statistics Quarterly (Geneva, World Health Organization, 1983). 

•Within four weeks preceding the inquiry. 

TABLE XIV .3. CAUSE-SPECIFIC MORBIDITY RATES FOR MALES AND 
FEMALES AGED 40-64 AND 65 OR OLDER: FRANCE, 1970 

Number of illnesses per 1,000 population 

Males Females 

Disease 8 40-64 65 or older 40-64 65 or older 

Total .............. 2 057 3 482 2622 3 674 

Ophthalmic ......... 367 597 437 634 
Cardiovascular ...... 206 547 381 734 
Digestive system ..... 296 450 377 494 
Bones and joints ...... 260 430 331 494 
Dental and occlusion .. 299 359 314 361 

Source: T. Lecomte, D. Moyse and A. Yiz, Morbidite differentiel/e 
(Paris, CREDOC, 1978). 

•Five leading groups of diseases have been specified. 

Federal Republic of Germany (April-May 1974) this 
frequency was 9 per cent for persons aged below 15 and 
27 per cent for those at 15-39 years, rising to 65 per 
cent at ages 40-64 and to 84 per cent in the group aged 
65 or above. In the case of old people (65 years or more) 
almost 20 per cent stayed in bed for more than four 
weeks during their last cured sickness, while compara
tive figures for those aged 15-39 years was 7 per cent. 

Disability 

In developed countries, especially those where the 
aging process of the population has gone furthest, a 
rapid rise in the number of disabled persons has been 
recently observed. Persons with long-term disability are 
the group most exposed to the risk of developing a 
disease, but at the same time disability may be the 
result of a certain disease or may accompany that 
disease. In Poland in 1976, 90.5 per cent of permanent 
disabilities were due to various diseases (43 per cent to 
cardiovascular diseases, 13 per cent to diseases of the 
nervous system and mental disorders, 12 per cent to 
diseases of the musculoskeletal system, 6 per cent to 
diseases of the respiratory system and only 16 per cent 
to all other diseases) while only 9.5 per cer)t were due to 
occupational hazards and other external causes.10 

According to surveys carried out in a number of 
developed countries, among the population aged 15 
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years or more it appears that one in every 10 or 12 
persons is physically handicapped. 11 Table XIV.4 indi
cates that the prevalence of disability is higher among 
men than among women for most age groups, though 
females seem more susceptible to various diseases (cf. 
table XIV .1). As a result, in older ages ( 60 years or 
more), more than 25 per cent of men and usually more 
than 20 per cent of women are permanently disabled. 

Impact of major causes of death on the 
expectation of life 

The incidence of a particular disease has very little to 
do with its contribution to the overall death toll. This 
contribution might be assessed by using lif e-tctble tech
niques. From the data for Poland in table XIV.5 it is 
evident that the role of mortality related to cardiovascu
lar diseases is many times greater than that of any other 

TABl.E XIV.4. PHYSICALLY HANDICAPPED AS A PERCENTAGE OF POPU-
1.ATION OF GIVEN SEX AND AGE GROUPS: NETHERLANDS, ]971-1972; 
POLAND, 1978 

N.rher/ands Poland 
Ag• 

in years Mal• Female Male Female 

Total .............. 8.3" 9.o• 6.9 7.2 

0-17 ............. 2.0b 1.3b 0.8 0.6 
18-44 ............. l.7-6.7c 1.8-7.6c 2.9 2.4 
45-49 ............. 9.9 9.1 10.1 9.5 
50-54 ............. 14.8 13.2 16.I 14.8 
55-59 ............. 21.3 15.9 21.9 18.5 
60-64 ............. 29.0 19.8 26.1 20.2 
65-69 ............. 23.3 21.6 25.4 20.7 
70-74 ............. 25.7 32.2 26.7 23.4 
75-79 ............. 31.Sd 38.6d 33.9 27.4 
80+ ............... 36.0 32.7 

Source: J. T. P. Bonte, "Population changes, health and health 
strategies in developed countries", Economic and Demographic 
Changes: Issues for the 1980s, Proceedings of the Conference, Helsinki, 
1980 (~iege, International Union for the Scientific Study of 
Population, 1979), vol. II; and State Population Commission 
"Demographic situation of Poland: 1980 report" (Warsaw, 1980). ' 

•Population aged 5 years or older. 
b Estimate for 5- to 19-year group. 
c Various 5-year groups from 20-24 to 40-44. 
d Estimate for 7 5 years or older. 



TABLE XJV.5. HYPOTHETICAL GAIN IN THE EXPECTATION OF LIFE AT 

BIRTH AND AT AGE 60 AFTER ELIMINATION OF DEATHS FROM SELECTED 

GROUPS OF CAUSES, BY SEX: NETHERLANDS, 1971-1975; POLAND, 

1980 
(Years) 

AgeO Age60 

Cause of death Male Female Male Female 

Poland (1980) 
Cardiovascular diseases ........ 7.6 8.0 7.0 7.7 

Cancer .................... 2.8 2.6 1.9 1.5 

Violence ................... 2.2 0.8 0.3 0.2 
Diseases of the respiratory system . 0.8 0.6 0.6 0.3 
Diseases of the digestive system .. 0.5 0.4 0.3 0.2 
Infectious and parasitic diseases .. 0.3 0.3 0.1 0.0 

Netherlands (1971-1975) 
Cardiovascular diseases ........ 6.7 6.4 5.9 6.3 
Cancer .................... 3.5 3.0 2.7 2.0 
Accidents . . . . . . . . . . . . . . . . . . .1.2 0.6 0.2 0.3 

Source: Central Statistical Office of Poland and Netherlands Central 
Bureau of Statistics. 

cause-of-death group.12 For instance, the disappearance 
of cardiovascular diseases would add 7 .6 years or 11 per 
cent to the entire male life-span and 7 .0 years or 45 per 
cent to the expectation of life at age 60. The respective 
percentage contribution of the second important group 
of causes-cancer-is 4 and 12 per cent. Similar 
conclusions can be drawn for the Netherlands. By 
contrast, one of the most common groups of diseases, i.e. 
diseases of the respiratory system, plays a rather meagre 
role in shaping overall mortality. 

Cause-specific mortality pattern 

In all societies age is a crucial factor affecting the 
chance of survival. Age-specific death rates are high for 
the early weeks or months of life, decline with age to 
age 10 or so and then increase, at the beginning at 
moderate pace and later rather fast, to reach very high 
levels at older ages. In developed countries where infant 
mortality is generally low they form a J-shaped curve as 
opposed to developing countries where the curve is more 
U-shaped. A corollary of these differences is that in 
developed countries the ratio of the expectation of life at 
birth {e0) to the expectation of life at age one (e1) and, 
obviously, all older ages, is generally greater than one. 
Not long ago in developed countries the value of e1 
exceeded that of e0 and this is still so at present in many 
developing countries. 

Although women appear to have more sickness than 
men, male mortality is higher in developed countries, 
and the excess male mortality, in particular in middle 
age, is increasing. Whereas around 1900 in European 
populations the male death rate at ages 15-40 was about 
the same as the female rate (in fact 5 per cent higher), 
in the 1950s the difference reached 50 per cent, and now 
in some countries of the region it approaches 100 per 
cent. The growing excess male mortality in all age 
groups is reflected in ever-larger differences between 
male and female life expectancies. The expectation of 
life at birth is nowadays at least six years (or 9 per cent) 
higher for females than for males. Up to around the age 
of 60 years the relative difference increases with age; at 
age 55 female life expectancy is more than 20 per cent 
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higher than male e55 • In older ages, however, it dimin
ishes slightly. 

Chronic and degenerative diseases and external 
causes are the leading causes of death in the developed 
world. Cardiovascular diseases, cancer and violence 
alone account for more than two thirds of all deaths in 
most developed countries, the major individual cause of 
death being coronary heart disease. The mortality 
pattern by cause of death in developed countries is 
distinctly different from the pattern in developing 
countries, where the three above-mentioned groups of 
causes contribute slightly less than one third of all 
deaths. If a population with e = 70 and an "old" age 
structure might be considered as a typical developed 
country, and a population with e0 = 50 and a "young" 
age structure a typical developing country, then, in 
accordance with computations based on a series of 
United Nations models, the two relevant patterns by 
cause of death would be as in table XIV.6 . 

TABLE XIV.6. DISTRIBUTION OF DEATHS BY CAUSE: TYPICAL 

DEVELOPED COUNTRY AND TYPICAL DEVELOPING COUNTRY 

(Percentage of all deaths) 

Cause of death 

All causes .... '!' ....... . 

Cardiovascular diseases .. . 
Cancer .............. . 
Violence ............. . 
Respiratory, infectious and 

parasitic diseases ..... . 
All other causes ........ . 

Typical 
developed country a 

100.0 

46.5 
16.4 
5.2 

6.5 
25.4 

Typical 
developing countryb 

100.0 

18.7 
5.6 
4.3 

34.1 
37.3 

Source: Population Bulletin of the United Nations, No. 6 (United 
Nations publication, Sales No. 62.Xlll.2). 

•United Nations model, assuming e0 = 70 and "old" age structure. 
bUnited Nations model, assuming e0 = 50 and "young" age 

structure. 
., 

Cause-specific mortality differs extensively by age. 
For example, in Poland in younger age groups (up to 
age 40 for males and 30 for females) deaths due to 
external causes dominate. In the female population aged 
30-59, cancer appears to be the major cause, and at 
higher ages cardiovascular diseases become the leading 
killer. Among men the determining role of cardiovascu
lar diseases in the cause-specific mortality pattern 
begins from age group 40-44 and increases dramatically 
with age. 13 As shown in Duchene's study, five different 
age-specific patterns by cause of death can, in fact, be 
observed in developed countries.14 

Sex is also a significant differentiating factor for the 
cause-specific mortality pattern. In member countries of 
the Council of Europe age-standardized cause-specific 
death rates for males are usually more than 50 per cent 
higher than the respective female rates. The minimum 
and maximum male/female ratios for these rates and for 
selected major individual causes of deaths in the Council 
of Europe region in 197 5 were as follows (in percent
ages): ischaemic heart disease, 179-273; cancer of the 
respiratory system, 310-1,215; motor-car accidents, 
250-494; and cirrhosis of the liver, 121-371.15 Differ
ences between male and female rates change with age. 
The very steep decline of excess male mortality related 
to cardiovascular diseases can be observed as age 
increases, whereas the opposite is true for cancer. One 
might also notice that excess male mortality due to 



external causes increases with age up until the age of 
30, then it steeply decreases. 16 In i:nany develo~ed 
countries, however, excess male mortality for all maJor 
groups of causes, with the exception of canc~r, is . 
strongest in middle groups of age, most notably m the 
35-44 group. 

Selected factors in the present morbidity 
and mortality pattern 

In summarizing present morbidity and mortality 
patterns according to age and sex in developed countries 
the following traits should be noted: 

(a) High and presumably growing frequency of 
chronic diseases, among the older population involving a 
long period of bed-disability; 

(b) High percentages of handicapped in middle- and 
older-age intervals; 

(c) Large share of middle-age and particularly old
age deaths in total mortality relative to the share of 
infant and child deaths; 

(d) Overwhelming domination of three groups of 
causes, i.e. cardiovascular diseases, cancer and violence, 
among all deaths, the first two especially for the 
middle-aged and elderly; low incidence of infections and 
parasitic diseases, except for children; 

(e) Relatively high excess male mortality in general 
and also in the case of the major causes of death (in 
particular violence and cardiovascular diseases), most 
pronounced for middle- and old-age groups. 

Many factors are responsible for the emergence of 
such patterns, which represent a radical deviation from 
pre-transitional patterns characterized by (a) a relative
ly high infant and child morta_lity; (b) sex parity 
(often, in childbearing age, excess female mortality); 
and (c) domination by communicable diseases and 
deaths caused by those diseases. The demographic 
transition itself provides one group of factors: the aging 
of population which followed the decreases in overall 
mortality and fertility increased the share of diseases 
typical of older people and the share of related causes of 
death. Moreover, the decrease in mortality related to 
communicable diseases which plagued children probably 
led to the emergence of a less restrictive mechanism of 
selection, more favourable to weaker individuals. Al
though saved at childhood, these individuals were 
doomed to live shorter than the average life in a given 
population, because they became the easiest target for 
degenerative diseases in middle or older age. 

The other group is composed of environmental fac
tors. Generally, modernization, which triggered the 
demographic transition, contributed to the betterment of 
the human environment (e.g. improved sanitation); 
hence, it had a direct impact on mortality decline. In the 
course of time, however, side-effects of modernization 
became more acute. In the workplace occupational 
hazards appeared connected with poisonous raw materi
als, noise, vibration, radiation, toxic waste and often the 
intensity of work itself. As a result, the incidence of 
accidents, occupational diseases and related phenomena, 
like absenteeism and disability of workers, increased. 
Many housing centres in large cities became too densely 
populated, contributing to increasing stress, mental 
disorders and violence. Some newly invented materials 
used in the construction industry posed a serious threat 
to human health (mostly carcinogenic effects). Factory
processed food started to be excessively contaminated 
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with toxic agents whose very introduction was supposed 
to serve in easing the nutrition problem by improving 
agricultural production and processing and/or preserva
tion of foodstuffs. Increase in incidence of some 
cancers, diseases of the digestive system, diseases of the 
nervous system etc. may be partly attributed to this 
factor. Finally, numerous diseases, in particular of the 
respiratory and digestive systems, and cancers became 
more widespread owing to changes in the natural 
environment, especially air and water pollution caused 
by industrial, agricultural, household and automobile 
wastes which accumulated faster than they could be 
neutralized. 

Many diseases related to these environmental factors 
have a rather long gestation and the associated deaths 
do not come immediately. Symptoms of sickness appear 
after shorter or longer periods of exposure to these 
factors, and (leaving aside genetic changes possibly 
transmitted to the next generations) it is most likely that 
they assume an important role in the shaping of 
morbidity and mortality patterns only at middle and 
older ages. 

Among environmental side-effects of modernization 
which affect mortality, a particular place is occupied by 
road accidents, perhaps the major violent cause of 
deaths in developed countries. Because relatively young 
people-mostly males-participate in road accidents 
more often than the others, and health or mortality 
consequences of the accidents are direct and rather 
quick, this factor is crucial for the mortality pattern of 
young adult men. 

The third group of factors are various personal habits 
that have developed or became widespread in modern 
society. As with the changes in environment, the net 
effects of changes in life-styles on morbidity and 
mortality in developed countries have been beneficial. 
Although their impact cannot be quantified, better 
personal hygiene, more abundant and generally more 
diversified nutrition, and more comfortable housing 
have certainly contributed to lowering morbidity. Some 
new habits, however, have been detrimental. The most 
important from the viewpoint of health consequences is 
perhaps tobacco smoking. Many diseases are linked with 
this habit such as cancer of the lung, trachea and 
bronchus, ischaemic heart disease, coronary heart dis
ease, arteriosclerotic peripheral vascular disease, bron
chitis and emphysema. Excessive drinking of alcohol 
seems to have a serious impact on the incidence of 
cirrhosis of the liver and some other diseases of the 
digestive system, mental disorders, some cardiovascular 
diseases, violence etc. A paradoxical effect of the 
pattern of personal behaviour of modern man is increas
ing susceptibility to some diseases when he does not 
limit his appetite or control his diet, and uses his 
freedom not to do unnecessary physical exercise. Eating 
habits, in particular those resulting in obesity, as well as 
health practices and physical exercise, appear to strong
ly affect the incidence of cardiovascular diseases and 
some other diseases (e.g. diabetes mellitus), especially in 
the late-middle-age and old-age groups. According to 
the estimate made by the Department of Health, 
Education and Welfare in the United States, life-styles 
can be held responsible for more than half of the total 
loss in life expectancy at various ages and they are a 
cause of 50-70 per cent of deaths due to heart disease, 
cerebrovascular disease, accidents, suicide and cirrhosis 
of the liver .17 



Environmental and personal behaviour risk factors 
are to a large degree responsible for increasing disability 
and also for the lion's share of premature deaths among 
the middle aged and elderly in developed countries. 
There is no efficient cure, however, against chronic 
diseases or violence associated with those factors once 
the human organism becomes affected. The only eff ec
tive way to offset their devastating impact seems to be 
prevention, i.e. careful avoidance of risk, and modifica
tion of those habits and those elements of the environ
ment that are dangerous to health and life. 

The case of Eastern Europe (the CMEA countries) 

Over the last 30 years or so, there has been a 
convergence of morbidity and mortality patterns and 
trends in developed countries, 18 when measured by 
highly aggregate indicators. A recent analysis, however, 
covering 20 developed countries of Europe outside of the 
Council of Mutual Economic Assistance (CMEA) re
vealed a number of significant differences between these 
countries.19 The differences are known to be quite 
distinct even between countries of about the same level 
of industrialization, or between regions within a given 
country. The most notable divergence, however, from 
the overall trends. in age-sex morbidity and mortality 
patterns in developed countries can be observed for the 
European member countries of CMEA. The following 
are the major features of mortality in the CMEA 
countries relative to other developed countries.20 

(a) The latest trends in age-specific mortality rates 
and the expectation of life at various ages are distinctly 
less favourable than those in other developed countries. 
For males, life expectancies in the 1970s generally fell, 
while age-standardized mortality rates went up; 

(b) Decreasing (or, at best, stabilizing) life expec
tancies for other ages than age 0 are in sharp contrast to 
what is happening in other developed countries. An 
analysis of trends in life expectancy at age 1 (e1) for 
four groups of developed countries made by J. Bour
geois-Pichat (quoted in note 20) revealed that until 
around 1967 the e1 levels tended to converge (for all 
groups the level of 71-72 years was reached in 1967), 
while in the period since 1968 sharp differences have 
emerged: in 1981 Japan achieved the level of 76 years (a 
considerable increase compared with the 1967 level); 
other developed countries outside of CMEA reached 74 
(a moderate increase). CMEA developed countries 
other than the USSR show 71 (a slight decrease); and 
the USSR, 69 (a serious decrease); 

(c) There has been a dramatic increase in mortality 
of adult men, in particular those in their forties. In some 
countries death rates for 40- to 49-year-old men rose by 
more than 50 per cent over a 15-year period; the male 
expectation of life at age 30 dropped by two to three 
years in Czechoslovakia, Hungary and Poland between 
1960 and 1980, whereas it went up by five years in 
Japan, by two years in France and the United States 
and to a smaller degree in most other developed 
countries outside of CMEA; 

(d) The decrease in infant mortality rate observed 
in the 1970s has been slower than before and slower 
than in other countries. In some cases no further 
progress has been achieved; 

(e) Some case studies (e.g. Hungary and Poland) 
point to a sharp increase in mortality related to 
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cardiovascular diseases, cancer and violence; the group 
particularly affected are 40- to 69-year-old men. For 
this age group not only has cardiovascular mortality 
risen, but also, since 197 4, mortality due to all other 
causes. The trend observed in the CMEA countries is 
not only opposite to that in most other developed 
countries but, even more surprisingly, it has taken place 
at surprisingly high levels of mortality. 

The divergent mortality trends in the developed world 
which became obvious in the second half of the 1970s 
are said to result from the deterioration of living 
standards, health care and, in general, sanitary condi
tions in the countries of CMEA at a time when the 
situation was improving in the other countries con
cerned:21 

B. TYPICAL RESPONSES OF HEALTH-CARE SYSTEMS TO 

THE PRESENT MORBIDITY AND MORTALITY PATTERNS 

Although forms and functions of health-care systems 
as well as modes of financing them vary from one 
developed country to another, the development of health 
care in modern times has led to the emergence of a 
system whose general features are similar in most 
developed countries.22 The similarities stem from more 
or less the same objectives that have been the guiding 
principle of the development of a modern health-care 
system since its beginnings in the second half of the 
nineteenth century. These were: environmental sanita
tion, control of communicable diseases, provision of 
curative medical services for sick individuals and promo
tion and dissemination of medical know-how. The key 
role in this process has been assumed by national 
Governments with their ministries or departments of 
health and comparable structures at the local (regional, 
community etc.) level. From the outset, activities of 
Government health institutions at both national and 
local levels included: sanitary measures related to envi
ronmental determinants of health, prevention of com
municable diseases, curative medical care, social reform 
promoting better health, comprehensive medical care for 
the poor, running medical schools and training person
nel, appointing health officers, supervision of the quality 
of medical equipment and drugs, monitoring and analy
sis of the state of health and the functioning and 
effectiveness of health-care systems etc. As societies 
advanced in their cultural development and were able to 
devote more resources to health care, these activities 
and functions evolved; health interests widened, giving 
way for other governmental bodies along with non-gov
ernmental organizations to join in. Ultimately specific 
strategies of health care have been developed, and 
health has become a subject of national and regional 
planning. 

The present systems, however, are often sharply 
criticized for their inability to recognize the whole range 
of health problems, to design appropriate strategies and 
to curb decreasing efficiency. It is felt in many countries 
that health-care systems, after a long period of spectac
ular achievements, no longer fulfil societal expectations, 
and therefore require fundamental changes.23 To suggest 
the proper direction of such changes requires a brief 
presentation of major common characteristics of health
care systems and evaluation of the degree to which those 
characteristics might be held responsible for their gener
ally poor performance. 



Owing to the efforts to find the best ways to cope 
with the problems stemming from changing morbidity 
and mortality patterns, health-care systems of various 
nations have developed distinctive characteristics, but 
they also display numerous similarities. Striking among 
such similarities in many developed countries is a 
relatively high degree of centralization of planning and 
policy making combined with fairly decentralized man
agement. Such a juxtaposition, however, is usually 
accompanied by a diversity of organizational forms and 
structures. 

As a rule developed countries strive to cover whole 
populations by health-care systems and to reduce the 
regional, class and other disparities in access to the 
system. But in spite of distinct progress in health care 
and a reduction in mortality in recent decades in most 
developed countries, studies undertaken in some of them 
point to growing social-class differences. For instance, in 
England and Wales the relative difference between 
standardized death rates for working-aged males in the 
highest and the lowest of five social classes increased 
from 52 to 78 per cent between 1921-1923 and 
1970-1972. In England, Scotland and Wales severe class 
differences exist in respect of chronic sickness among 
working males, health defects in school children, infant 
mortality rates, use/need ratios (ratio of frequency of 
medical consultations to indices of sickness) and so 
forth. 24 

The major responsibility in provision of health care is 
assumed by Governments. The ever-growing role of 
Governments is reinforced by the growing importance of 
functions for which they are a natural and most efficient 
executor, such as planning and programming, co-ordina
tion and control and financing of at least some critical 
undertakings (e.g. research). 

Specific legislation is necessary to remove obstacles to 
easy access to health care (e.g. compulsory health 
insurance for at least the poorer groups of population 
involving different forms of financial participation), and 
to protect certain groups (e.g. pregnant women, infants 
and the disabled). Legislation is also often aimed at 
controlling certain diseases (e.g. tuberculosis, venereal 
diseases, typhoid, smallpox). Such legislation is usually 
a crucial backstopping factor in solving particular 
health problems because it sets priorities for the health
care system and, through the concentration of means, it 
allows for an efficient use of scarce resources. 

Health-care systems contain various levels, forms and 
activities. Usually at the lowest (community) level 
primary care units operate. Above this there is a 
hierarchy of specialized care organized within a district, 
regional or national framework. At each level health 
units belonging to private or public sector may co-exist. 
Private services which dominate in many countries 
outside of CMEA are often of higher quality and much 
more expensive, and thus are restricted to a richer part 
of the population. In a number of countries there exists 
a parallel extended network of health-care units which 
are closed to the public and organized on an industrial 
basis, quite often fully independent of the Ministry of 
Health. In some CMEA countries this form is replicated 
for such occupations as miner, metallurgist, policeman, 
railwayman and seaman, or for some enterprises (some 
of them selected because of particularly detrimental 
conditions of work but many others privileged because 
of their economic or political importance) involving 
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almost the full range of medical activities and special
izations. 

There has recently been in developed countries a 
gradual shift of health-care functions from primary 
health care (PHC) units to specialized care units, 
usually hospitals. This tendency was part of a more 
general phenomenon, according to which the emphasis 
in health care is usually unevenly distributed between 
promotive, preventive, curative and rehabilitative activi
ties. In the past the lion's share of resources and 
activities was allotted to prevention (mass vaccination, 
quarantine in case of epidemics, general sanitary meas
ures), while at present curative activity seem_s to domi
nate. Large hospitals located in cities supported by 
networks of outpatient clinics, often employing special
ists of almost all medical professions, have become a 
standard core of health care in developed countries. The 
attention that prophylaxis and rehabilitation attract 
from health-care systems is disproportionately small 
relative to curative activity. In fact, promotion of health 
still remains a rather theoretical postulate and rehabili
tative services are most frequently limited to narrow 
groups of population and are readily available only in a 
number of the richest countries. The prevalence of 
curative medicine might be explained in Peter O'Neill's 
words: 

"In the years since the Second World War the vast 
increase in resources devoted to health care have 
enabled the richer countries . . . to take advantage of 
the progress in biomedical research. This has pro
duced a whole new range of effective drugs and 
high-technology medical equipment. The benefits de
rived by particular groups of patients from these 
advances have been immense. . . . Progress in anaes
thetics and asepsis, in new surgical procedures and 
drugs has made possible the treatment of the very 
sick, who in the past could look forward only to death 
or a miserable existence. . . . The public, encouraged 
by doctors and led by politicians, has demanded 
hospitals. The presence in every city was taken to be a 
symbol of 'modern civilization'."25 

The domination of health-care systems by curative 
activity can thus be related to the heavy reliance of most 
of these systems upon high technology. The new medical 
technologies were primarily developed and applied in 
such areas as surgery (including post-surgery care and 
monitoring systems), radiology, pharmaceutical pro
ducts and laboratory support. Most of the new technolo
gies involved the use of highly sophisticated equipment 
which in turn required more maintenance and technical 
expertise. Apart from this, new medical specializations 
emerged which were linked to modern techniques of 
monitoring, testing and curing, and some of the old 
generation of medical staff had to be retrained accord
ingly. The reliance upon high medical technology, 
however, was in practice reduced to the curative sector. 
Hence there developed a strong faith in new hospital 
technologies as a solution to major health problems, 
leading to a system that became increasingly costly and 
difficult to handle. 

Finally, an important feature of health-care systems 
in a majority of developed countries is what might be 
described as a lack of coherence and insufficient com
prehensiveness. The systems themselves are not integrat
ed and lack co-ordination between preventive, curative 
and rehabilitative activities. This is also true even within 



the curative sector in those countries where hospitals or 
clinics are subordinate to various authorities (central or 
local, public or private, Ministry of Health or other 
ministries). Furthermore, the health-care .systems tend 
to limit themselves to the narrowly viewed health 
problems. The systems are remarkably auto~omous? ~nd 
their activities are rarely linked to social poh'c1es, 
neither do they attempt to interfere in or monitor the 
actions taken in other spheres which may affect health. 

The functioning of such health-care systems has 
numerous consequences which undermine their efficien
cy or even hinder in solving certain health problems. 
Only a few of those consequences which ~eem . most 
important and typical for developed countries will be 
discussed hereunder. 

I. Mutual independence of various spheres and 
aspects of health care, related to diver~ity. of organiza
tional forms and structures, results in 1mpa1red co
ordination and lack of synchronization. 

2. Lack of internal and external co-ordination as 
well as excessive autonomy bring about a situation in 
which in most developed countries there are no clear 
health policies, no effective structure for health plan
ning, and no sound basis upon which .the real he~lth 
needs of populations in respect of their geographical, 
social and demographic characteristics could be as
sessed. 26 As a result, within central and local authorities, 
health authorities assume the entire responsibility for 
health, leading to a failure to recognize ~he degree to 
which processes in the areas dealt with by other 
authorities (e.g., environment, industry, agriculture, 
social security, transport and culture) might affect 
health. Furthermore, even within the area of health 
there exist largely uncontrolled proliferation and frag
mentation of the services. In many countries the systems 
of health care are dominated by specialists and as a 
result lack co-ordination among health services, in 
particular co-operation between primary and secondary 
sectors, as well as out-patient and in-patient care. This 
results in the wastage of human and physical resources, 
and a limited coverage of health needs. One of the 
consequences is also the insufficiency of systeqlatic and 
comprehensive analyses, and in effect an adequate 
diagnosis of the health needs of the population. 

3. The essential disadvantage of a combination of 
centralized planning and decentralized management are: 
waste of resources and bureaucratization as an increase 
in centralization prompts bureaucratization and discour
ages good standards of health services, whereas an 
increase in decentralization reinforces wasteful manage
ment. 

4. Dysfunctionalities and disproportions are there
fore inherent in the development of present health-care 
systems (such as hypertrophy of bureaucracy, improper 
allocation of material and human resources and waste of 
resources in the face of many non-satisfied needs). For 
i11stance, the relatively prominent role of ~he. curative 
sector and of related sophisticated technologies in health 
care involves: (a) ever-increasing costs which limit the 
possibility of development of the other spheres and 
widening of participation in and access to the system; 
(b) an excessive specialization at the expense of primary 
health care. 

5. The wide use of high-level technologies in cura
tive medical care raises costs of this sector, restricting 
the resources available to other sections, and requires a 

growing number of specialized staff, mostly located in 
hospitals, leading to neglect of prophylaxis an.d setting 
new barriers to access to health care. The dominance of 
a disease-oriented approach often results in inattention 
to health problems considered to be of secondar.y 
importance. As a result, attempts by health-care org~m
zations to monitor the health status of a population, 
identify affected groups or particular risk factors, assess 
the effectiveness of intervention etc. are often dispersed 
and biased according to the actual priorities and prevail
ing approach of a given health-care system. It is a 
paradox that the centralized health-care systems in 
developed countries which are predestined to successful 
pursuit of mass-scale preventive activities are preoccu
pied with individual cases and use most of their 
resources on curing individual patients. 

6. The much lesser weight attached to preventive 
and rehabilitative care favours the situation in which the 
health consequences of aging (e.g. high incidence <?f 
disability) are nearly overlooked, and no advantage 1s 
taken of relatively cheap and effective preventive meas
ures (at both environmental and personal levels) related 
to chronic and degenerative diseases and external causes 

· of-death. On the other hand, however, the demand 
created by growing numbers of elderly stimulates the 
development of the curative sector, especially in-patient 
care, thus further distorting the health-care structure. 
This is particularly so in those countries where welfare, 
rehabilitation etc. are subordinated to health authorities 
(e.g. the CMEA countries). Worse, this phenomenon 
tends to greatly increase the share of health-care 
expenditure in gross domestic product, contributing to 
public disillusionment about the capabilities of the 
whole health-care system. 
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7. The disadvantage of the present anachronistic 
legislation is that it is deeply rooted in conditions 
existing when communicable diseases dominated. In few 
countries does the legislation take account of new health 
hazards and their impact upon the related risk factors 
which determine current morbidity and mortality pat
terns. 

8. Excessive costs, numerous disproportions, organi
zational inconsistencies and anachronistic legislation 
deepen the difficulty in access to a health-care system 
by certain groups. 

In many countries there have recently been attempts 
to rethink and restructure the strategies of health care27 

though these have not yet been systematic or compre
hensive. These attempts mostly concern preventive 
health care and take the form of specific preventive 
programmes. Such programmes are ~ardly nov~I: their 
prototypes were more or less co-ordinated actions de
signed to protect maternal and child health. Due largely 
to these programmes, the infant mortality rate in the 
most advanced countries has dropped from about 
150-200 per 1,000 to about 10-15 per 1,000, probably 
the greatest achievement of health care in m<?<1ern 
times. The new programmes, however, are rarely ~1rect
ed to specific age groups. Rather they refer to particular 
diseases or causes of death. Among the best known are 
programmes concerned with the following diseases or 
causes of death: alcoholism, cardiovascular diseases, 
cancer and accidents. 28 Some actions with a broader 
scope are also undertaken, such as antismoking pro
grammes or tightening of environmental control.29 These 
programmes involve a whole range of measures, includ
ing intensified research on risk factors, health hazards 



and population groups affected, new legislation, continu
ous health monitoring of the population at risk, dissemi
nation of information about desired personal behaviour 
patterns and about detrimental health effects of certain' 
habits, strengthening of environmental protection etc. In 
many countries substantial resources have already been 
devoted to implementation of the new programmes. 
Preliminary evaluations testify that they could be suc
cessful and extremely efficient even in the short run.Jo 
Such a positive conclusion, in turn, is a strong encour
agement to further extend programmes which aim at 
prevention of the most common diseases and other 
causes of death in developed countries. 

Some developed countries strikingly lag behind in the 
effort of health-care systems to cope with the actual 
health problems. This particularly refers to a number of 
CMEA countries (e.g. Poland, the Soviet Union) which 
have not only failed to fully recognize the challenges 
stemming from the new morbidity and mortality pat
terns but also encounter numerous obstacles in control
ling the diseases which have already reached low levels, 
as well as in maintaining the already achieved health 
care standards.JI Moreover, owing to some more general 
reasons, even the ideological principles of the systems of 
health care had to be abandoned, at least in a few of 
these countries.J2 For instance, in Poland fundamental 
social reforms introduced after the Second World War 
included an entirely new concept of health care. The 
State, without intending to deprive any group of access 
to medical service, declared a class-based policy of 
health care. This meant a concentration of effort and 
resources on the health of the workers, in particular 
those employed by big industry. In reality, however, 
industrial health services existed in a rather truncated 
form, confined to a section, albeit a substantial one, of 
workers without even covering their families. In the 
course of time the original health care principles, 
according to which big-industry workers were to be 
privileged, gradually lost their meaning. Because of the 
deteriorating material and human base of the health
care system, the system developed privileged forms, 
intended for members of the various elites and their 
families, while industrial medical services became more 
and more bureaucratized, and workers' health was 
increasingly exposed to occupational hazards, poor liv
ing conditions, malnutrition and inconveniences.JJ 

The budgets of health-care systems in the CMEA 
countries are, as a rule, low and in some cases recently 
their share in net national income has declined.J4 

Moreover, there are a growing number of crowded, 
dilapidated and unhygienic hospitals. Qualified medical 
staff spend a considerable part of their time on low-level 
medical and administrative tasks, and medicines and 
medical equipment are constantly in short supply.J5 

From time to time massive efforts are considered in 
CMEA countries to improve the coverage, the resources 
and the efficiency of health-care systems but they rarely 
prove to be successful. Recently, a complex programme 
of fundamental changes in the organization of health 
care has been formulated in Poland, in which, inter alia, 
the decentralization of medical services and a leading 
role for community-level health care have been as
sumed. Poland's involvement in the WHO-sponsored 
strategy, "Health for All by the Year 2000", has been 
also underlined.J6 This effort, however, like many of its 
predecessors, might be doomed to remain an unfulfilled 
intention, because in the proposed programme, the 
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means for its realization in terms of human and 
material resources, skills and technologies have not been 
indicated. Moreover, it is a well-known feature of 
centrally planned economies of some CMEA countries 
that, owing to scarce resources and permanent excess 
demand, priority in allocation of resources is given to 
the so-called productive sector, and during the imple
mentation of subsequent national plans or programmes, 
the targets set for the health-care system are constantly 
corrected downward and in the end seriously underful
filled. 

In spite of some remarkable examples of new inter
vention programmes and growing awareness among 
health authorities as well as societies of the need for 
fundamental changes in the system of health care, little 
has been achieved in designing and implementing new 
systems capable of satisfying present needs and solving 
current problems. The need is for a comprehensive, fully 
integrated and long-range strategy, assuming conscious
ness and participation (self-care) of all people. One of 
the preconditions for specifying such changes and later 
for their successful design and implementation, however, 
appear~. to be the launching of a network of information 
and research units which would be able to provide 
current and thorough analyses of morbidity and mortali
ty patterns and related health hazards. 

In the meantime-because life does not tolerate a 
vacuum-failures of the present health-care systems to 
cope with many acute health problems and the related 
disappointment of the societies has given rise to a 
blossoming of various alternative forms of health serv
ice. In some countries with the prevalence of centralized 
public health care there has occurred a steady increase 
of demand for health services rendered within the 
private sector, quite frequently outside of the insurance 
schemes and of the control of health authorities. Partic
ularly conspicuous is the sudden revival of paramedical 
practice pursued by countless chiropractors, herbalists, . 
osteopaths etc. This remarkable phenomenon can be 
observed even in some countries where health-care 
systems offer free medical services to all citizens (e.g. 
Poland). 

C. THE POTENTIAL "CASE LOAD" ARISING FROM PRES

ENT AGE/SEX PATTERNS OF MORBIDITY AND MOR
TALITY 

Although many alternative policy packages could be 
proposed to change the existing health-care systems in 
developed countries, it is possible to compile a far from 
exhaustive list' of measures that at least should be 
considered. Clearly, any mix of measures actually 
chosen by a given country would depend on its particu
lar demographic and health situation, its affluence, its 
willingness to eventually devote more resources to health 
care, its specific view of the desired priorities within the 
health-care system etc. Before proposing a list of 
measures, we will discuss the consequences that recent 
and expected demographic changes, especially those 
pertaining to the morbidity and mortality patterns, 
might have for health-care systems. These consequences 
will be hereafter referred to as the potential case load.37 

As demographic transition nears its end, population 
growth in an increasing number of developed countries 
becomes ever closer to a stationary state, and in some of 
them a negative growth has already appeared or is soon 
expected. Assuming no major changes in the age 
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composition of the population, this factor alone would 
ease the current pressure on health-care systems by 
slowing down the increase in demand for health services 
and drugs, training medical personnel, investing in new 
hospitals etc. These might be true for at least some 
sectors of the health-care system.38 

The aging of population, by increasing the share (and 
number) of old people, will generate a greater demand 
for geriatric care, in turn requiring at least a proportion
ate rise in geriatric facilities and personnel. Bearing in 
mind the higher incidence of illness among the elderly 
than in other age groups, the aging of population would 
also result in increased incidence of illness per head of 
population, as well as a high proportion of sick old 
people among all sick persons. For instance, it is 
expected that in the Federal Republic of Germany 59 
per cent of all sick people will be aged 60 years or more 
when the population reaches a stable age distribution, 
with birth rate close to that observed at present.39 

Moreover, because of its specificity, a substantial exten
sion of geriatric care would stimulate radical changes in 
the organization and modes of provision of the relevant 
services, particularly in view of the ongoing shift in 
treatment of the sick and care of the elderly from 
families to institutions. 

On the other hand, the decrease in fertility and, in 
many cases, in the absolute number of births, which is 
one of the underlying factors in the aging of population, 
would lead to diminished demand for maternal and 
child care. Consequent narrowing of obstetric and 
pediatric services may ultimately make a section of the 
relevant medical staff and some facilities redundant. 
Furthermore, a decline in children's share (and num
bers) in the population would be associated with a 
reduction in demand for some curative services, includ
ing diseases of the respiratory system, infectious and 
parasitic diseases, diseases of the genito-urinary system 
and diseases of the ear and eye. Experience of some 
countries which recently underwent a sharp decline in 
fertility indicates, however, that it should not be too 
hard to retrain personnel and adapt obstetric and 
pediatric facilities to other uses. 

Finally, the changes in age composition, actual and 
projected, imply a growing excess of females over males 
i~ the population and a relatively faster increase in the 
size of female population, because the sex disparity in 
risk of deatli increases with age. This is leading to a rise 
in demand for gynaecological services and medical care 
for the health problems of middle-aged and older 
women. 

The Netherlands may serve as an illustration of the 
possible effects of aging of the population on the 
demand for health services. If the a~e-specific demand 
coefficients remained unchanged durmg some 10 years 
then in 1985, according to the expected age structure of 
the population, inpatient days in general hospitals per 
total population would be higher by 2 per cent for men 
and 5 per cent for women, admissions at nursing homes 
per total population would be higher by 15 per cent, 
nursing services at home per total population would 
increase by 6 per cent and the number of physically 
handicapped per total population would increase by 7 
per cent.40 

Apart from the contribution that changes in popula
tion size and age structure make to the potential case 
load which health-care systems face in developed coun-
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tries, an even more important factor may be the changes 
in mortality and morbidity patterns which proceed hand 
in hand with the demographic transition and the aging 
of population. The increase in the role of chronic 
diseases, especially among the elderly, appears to be of 
foremost importance. This factor would result in an 
increase in demand for inpatient services, especially 
nursing care, either at home or in hospitals or other 
health-care institutions, and an increase in numbers and 
degree of specialization of medical personnel dealing 
with chronic diseases. Fundamental long-range choices 
between home and hospital care, preventive or curative 
measures etc. will have to be made in this connection. 

Th<; prevalence of chronic occupational diseases 
among middle-aged people poses specific tasks for 
industrial health-care institutions. These tasks include, 
inter alia. effective prevention of occupational diseases 
and rehabilitation of persons cured. A partly overlap
ping issue would be coping with the growing numbers of 
sick or disabled people affected by degenerative dis
eases. Sickness and disability among the economically 
active cause severe losses in production of goods and 
services. Health-care systems, to help offset these losses, 
would need to engage in intensive rehabilitative activity 
to minimize the incidence of recurrent diseases and 
premature death. 

The determining role of chronic or degenerative 
diseases for current morbidity patterns and the domina
tion of these diseases along with violence among the 
causes of death can be related to a relatively new 
phenomenon: the high incidence of premature deaths 
due to these causes for middle-age and old-age popula
t!ons. It has rec.ently become obvious that only promo
tive and preventive health care could lead to diminishing 
premature deaths of adult persons. Better promotive and 
preventive care, however, would in many instances 
require drastic changes in environment conditions and 
life-styles. This in turn implies the need for complex 
action involving changes in legislation, national planning 
procedll;res and priorities, education, personal habits, 
health msurance schemes and organization of health
care systems themselves. The diversity of tasks can be 
specifie~ in thi~ respect. according to, age/sex groups of 
population at nsk. For mstance, prevention of alcoholic 
diseases would particularly refer to middle-aged men 
prevention of road accidents to young men and preven~ 
tion of diabetes to middle-aged women. 

Declining infant morbidity and mortality would am
plify the importance of tasks posed for health-care 
systems by declining fertility, mostly by decreasing the 
demand for curative care and for pediatricians and 
~hi!d-care facilities. Simultaneously, the recent rise in 
mc1dence of premature and/or low-weight births in some 
developed countries would require more perinatal care 
as well as more promotive care directed at mother's 
health before and during pregnancy. 

The other important consequences connected with the 
shift in morbidity and mortality patterns arise also from 
the decrease in the incidence of infectious and parasitic 
diseases and their related deaths. This decrease can be 
expected to continue, if only because of the decline in 
fertility and in the share of children in the population. 
Further decrease in morbidity and mortality rates 
related to infectious and parasitic diseases would dra
matically reduce the demand for the related health care, 
especially hospital services (closed wards).41 Hopefully a 
substantial part of the existing personnel, equipment 



and buildings would be transferred to provision of other 
health services.42 

The case load which national health-care systems 
should ideally be bearing in the face of changing age 
and sex patterns of morbidity and mortality would 
imply, therefore, a huge endeavour of enormous com
plexity, requiring meaningful alterations in the scope, 
functioning and organization of health-care systems. 
Ultimately, the very concept of health care would be 
extensively modified as a result of those alterations. 
What must be changed are not only the structure of 
health-care systems and the functions of each of their 
sectors but also the role played by and the utility of all 
types of health-care resources. In many instances health 
promotion and preventive care would be the major 
means of health care. This would refer to the circum
stances leading to high incidence of premature and 
low-weight births, to widespread degenerative and occu
pational diseases, to growing numbers of violent death 
or disability etc. Promotional and curative activity, 
though, would cease to be the sole responsibility of 
health-care institutions. On the other hand, the curative 
sector would be slowly relieved of dealing with infec
tious diseases and, in particular, with such numerous 
premature cases of cancer or cardiovascular disease, and 
its involvement in curing diseases of infancy and early 
childhood would be greatly lessened. The importance of 
treatment of persons suffering from chronic diseases and 
disablement would increase considerably, however, even 
if the form of the treatment may be greatly altered. As 
old age and disability become even more widespread in 
developed countries, equal right would be given to 
rehabilitative care, and an access to rehabilitation would 
be easy for all who require it. As far as health-care 
resources are concerned, the trend towards even more 
narrow specialization of health personnel would be 
reversed, and the importance of the general practitioner 
would be restored. Medical personnel would need to be 
more flexible and capable of performing diversified 
functions (informative, consultative, social advisory, 
diagnostic and other strictly medical). Material re
sources (equipment, buildings etc.) would also have to 
be flexible and multi-purpose. Finally, health-care sys
tems would require appropriate technologies which 
could be accessible to the general practitioner and the 
patient himself, and used on a mass scale. Those 
technologies would above all be applicable to diagnostics 
and monitoring of health conditions of the population. 
At the same time technological progress would take 
place in early detection of health hazards in the 
environment, food products, construction materials, 
household appliances, drugs etc. 

D. CHALLENGES TO HEALTH-CARE SYSTEMS 

The above characterized case load faced by health
care systems is by no means an obligatory target to 
fulfil. The extent to which it will be implemented would 
depend upon many conditions, especially on perception 
of and importance given to health problems in particular 
countries. Perhaps there is not even one country, 
however, which would not assign the highest priority to 
health care in the future. How would a society that 
made human health a top priority look? The answer 
given by Erik P. Eckholm to this question is as follows: 

"To begin with, in such a society the circumstances 
of conception and gestation would maximize the 
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changes to each child being born robust and well 
equipped to survive the perilous early months, and of 
subsequently leading a long, healthy life .... Since 
prospective mothers would consume well-balanced 
diets throughout their own lives and adequate dietary 
supplements during pregnancy, the number of prema
ture or underweight births would be minimized. 
Pregnant women would not smoke, would not take 
potentially hazardous drugs, and would not be ex
posed to toxic chemicals or radiation on the job or at 
home. 

" ... Nutritional basics ,would be universally un
derstood; children would be raised on diets that 
encouraged neither undernutrition nor overnutrition 
and, from an early age, physical activity would be 
integral to daily life. Adults would eschew excess 
calories and fats in their diets, avoid heavy drinking, 
and get plenty of regular exercise. . . . The number 
of potentially hazardous environmental agents in 
circulation would be slashed; only those chemicals 
that had been rigorously tested for long-term health 
effects would be added to foods and other products. 
Smoking would be considered antisocial, and the 
cigarette smoker would gradually become an extinct 
species. Workers' health would be strongly protected; 
if in some cases safeguards and vigilance in the 
workplace could not guarantee workers reasonable 
peace of mind about their health, consumers would 
simply do without particularly dangerous materials 
and products. Factories would spend what is neces
sary to eliminate hazardous pollutions. Only low-pol
luting vehicles would be allowed on roads; and, in 
urban centers, the widespread use of bicycles and 
public transportation would offset driving restric
tions."43 

Health-care systems, in order to achieve or even to 
approach such a situation, will have to undergo funda
mental reorganization. In particular, the very concept of 
health care will have to evolve in such a way as to cover 
the areas of human activity which so far have remained 
beyond its scope. The necessary changes have been 
already indicated in various national or international 
declarations and documents, and in some scientific 
works.44 Below only a brief review of the most common
ly raised postulates is given. 

The new concept of health care should be based on a 
holistic approach which would unify health with a 
widely conceived concept of well-being, as well as 
clearly specify and co-ordinate the care (tasks, re
sources, activities etc.) at each of all three basic levels: 
national (or regional), community and individual. The 
following are the major traits of health-care systems 
corresponding to such a concept. 

Complex programme of health care 

A' comprehensive health-care policy fully consistent 
with social policy would be formulated at national (or 
regional) levels in which all fundamental health prob
lems and groups of population at risk are properly 
identified. In particular, health-care institutions along 
with other Government, public and private organiza
tions should work out a programme which would set 
priorities in the field of health care, long- and short-run 
strategies and specific targets, as well as the responsibil
ities of various authorities, communities and individuals. 
Central planning of health care should not go beyond 



certain reasonable limits because of the risk of excessive 
bureaucratization.45 

An independent body concerned with health and other 
social problems should be set up at t.he national or 
regional level to constantly monitor and study health 
hazards, disseminate information on health of the 
population and sanitary and social conditions in par~icu
lar localities or groups, harmonize various local initia
tives and actions which might affect health, help in 
decision making etc.46 

Platform for co-operation 

The responsibility for health care of non-health 
institutions should be specified and extended. At present 
quite frequently government policies in such areas as 
foreign trade, agriculture and taxes support unhealthy 
life-styles or in some countries (CMEA countries being 
a noteworthy example), by concentrating single-minded
ly on growth of output, contribute to the deterioration of 
the environment and to increasing environmental health 
hazards. In striving to change the current situation 
Governments and public and private organizations 
should arrive at a consensus about the preconditions of 
better health, i.e. abandonment of reckless personal 
behaviour, careful use of technologies, improvement in 
investment priorities, and reforming social systems, and 
they should be charged with specific targets in pursuing 
such a strategy of better health. The common platform 
for such action might be national and regional develop
ment plans and corresponding social policy. 

Decentralization - more community care 

In the face of the growing failure of costly large-scale 
and centralized undertakings of health-care systems to 
cope with contemporary health problems, decentraliza
tion of the present systems and strengthening of the role 
of primary health care (PHC) appear to be a necessity. 
In its modified form PHC should secure an easy access 
for all community members and pay equal attention to 
prevention, cure and rehabilitation. Therefore, the units 
of PHC should be adequately equipped and consist of 
persons of many professions (e.g. general practitioner, 
mid-wives, social workers, psychiatric nurses, psycholo
gist, auxiliary technical staff etc.). Because of exces
sively rising costs of health care, both self-reliance and 
self-management within particular communities involv
ing wide participation of the people in management of 
PHC seem necessary. A very fundamental change in the 
functioning of health-care systems is recommended: 

"Community-based health systems should be estab
lished or developed. In these, primary health care will 
be the central function, backed up by hospital serv
ices, including facilities for referral of patients to 
more specialized institutions and for supervision, 
guidance, and logistical support. Resources for na
tional health services, at the moment concentrated in 
cities and on specialist services, should be redistrib
uted to ensure the accessibility of acceptable services 
to all groups of the population. A particular effort is 
needed to ensure the quality of care: that services are 
far more human, personal and relevant to real com
munity and family needs. This requires the involve
ment of other organizations and groups related to 
health, a maximum of self-reliance and participation 
by _the individual and the community, and a new 
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understanding of the role of health workers. The 
health team, and particularly general practitioners, 
nurses and midwives, will have to be trained and 
retrained in the spirit of full community care. In 
addition, in order to promote the full participation of 
local communities, health information and education 
of both the population and the health professions 
must be an important part of the system. Putting the 
system into effect should be a priority in underserved 
areas, and particularly declining inner city areas and 
rural areas with low population."47 

Prevalence of community care in health systems would, 
inter a/ia, mean a drastic shift in proportions between 
curative and preventive activities.48 Many costly proce
dures (e.g. organ transplants, cancer surgery, artificial 
organs etc.), though they increase medical bills and save 
some individual lives, bear only marginally on the 
general health situation. Massive funds related to dis
ease control have minor influence on morbidity and 
mortality trends although they could bring about signifi
cant changes if only a part of them was transferred to 
disease prevention. The channelling of some resources 
from the curative to the preventive sector of the health 
system, however, would require a basic change of 
attitude to health among medical personnel, and the 
adaptation of existing facilities and equipment to new 
functions. 

Moreover, systems based on community care would 
also involve more emphasis on out-patient and nursing 
home treatment which without losing a high standard 
would be much less expensive than in-patient services. 
With availability of better drugs, easy-to-operate equip
ment and proper guidance, home care could be in many 
cases more beneficial to health than staying in hospital. 

Provided that the general practitioner is equipped 
with small, fast-operating, highly mobile and easy-to
handle medical tools and devices, the proposed retreat 
from specialist to general practitioner and out-patient 
services should not be viewed as a backward trend but 
rather as a symptom of a more advanced care. 

A wider concept - self-care 

Within the concept of community care a crucial role 
must be played by people as individuals who should take 
over the responsibility for their own health from the 
health system. This is because no strategy which 
involves individual members of society can be imposed 
from above. This being so, the holistic principle in 
pursuing better health and the concept of self-care 
should be widely accepted and established. The involve
ment of individuals in self-care should include continu
ous awareness about their own health based on a 
combination of factors of physical and spiritual well
being and those that might endanger it (diets, exercise 
regimes, regularity of sleeping and eating, tobacco 
smoking etc.), active participation in curing disease, and 
knowledge of how to cope with disability. Furthermore, 
healthy people, in particular, adults, should look after 
the young and the elderly, the sick and the handicapped, 
to be taken care of when their turn comes. On the other 
hand, the state of chronic disease or disability of a given 
person and his or her specific needs should be under
stood and fully accepted by his or her friends or 
relatives. All these put together would undoubtedly 
constitute a new philosophy of health care.49 



New meaning of rehabilitation 

The care of the handicapped or permanently disabled 
should combine health and social aspects of their 
predicament. Proper consideration should be given to 
the problems of the disabled and elderly when planning 
and implementing health and social services. Special 
networks formed within the framework of community 
care should allow for active involvement of these groups. 
In many cases the disabled could, through self-support, 
eliminate some of the psychological effects that prevent 
them from taking an active part in social life, and the 
unique skills and knowledge possessed by the elderly, 
thanks to their past experience, should enable societies 
to appreciate their value. 

In order to become feasible and efficient, such an 
ideal and entirely new system of health care should be 
extensively supported by changes in other spheres, some 
of which are listed below. 

Extending analytical and research networks 

Up-to-date statistical analyses of the health situation, 
new heahh hazards, groups of population affected, 
regional and social disparities, efficiency of health 
systems etc. should be carried out regularly. Since those 
analyses would be the basis for health planning, health 
medical education, education for health etc. they must 
be produced in a language understandable to all and 
their conclusions made available to all. At the same 
time more research should be done to identify further 
environmental, genetic and life-style risk factors. Im
proved methods should be developed for the early 
detection, proper diagnosis, timely treatment and suc
cessful rehabilitation of the most dangerous diseases 
which would augment the strategies of community care 
and self-care. This also requires an improvement in 
information channels. 

New legislation 

Gaps in current legislation need to be filled: inter 
a/ia, those governing norms for water, soil and air 
pollution; laws which concern the systematic screening 
of new chemical products or foodstuffs for potential 
health effects; regulations concerning the sales promo
tion practices for such commodities as cigarettes and 
alcohol; the laws pertaining to road traffic and transpor
tation safety;50 and those related to safety in the work 
place. In extreme cases any subsidization of those who 
produce goods detrimental to health (including some 
food products such as saturated fats) might be eventual
ly banned, or higher taxes on such products introduced. 
Also the publicity given in the mass media to certain 
unhealthy habits, careless life-styles and violence should 
be sharply curbed. 

Legislation might also directly influence the personal 
behaviour of the citizens in ways that would encourage 
them in healthier life-styles and more involvement in 
preserving their own health. Certain privileges or social 
bonuses might be made available only to those who 
fulfil specific health requirements. For instance, already 
in some countries (e.g. France, Hungary, Scandinavian 
countries) the sum of maternity benefits or eligibility to 
child-care allowance depends on the frequency of the 
mother's prenatal examinations. 
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New systems of health and social security 

The intention to radically alter health-care patterns 
by emphasizing promotion and prevention at the ex
pense of curative care will remain a token one if the 
relevant insurance schemes are left unchanged. In many 
instances the current schemes do not respond to preven
tive needs; they pay only when the doctor treats a 
patient. Appropriate new insurance systems would re
quire and pay for regular check-ups, systematic consul
tation with the doctor regardless of health status, and 
other preventive measures. This is a complicated (if 
currently feasible) task in view of a continuing excessive 
increase in health budgets taking place under the 
circumstances. of present imperfect in.surance schemes 
with which many countries seem unable to cope any 
longer. On the other hand, it should be borne in mind 
that increased costs of preventive health care might 
be-after some time-more than offset by the reduction 
in expenditures on curative services thanks to the 
improvement in health of the population concerned. 

In order to introduce new schemes which would fit 
the proposed health strategy, new mechanisms must be 
created to channel vast financial resources from other 
sectors to the health-care system, while safeguarding 
measures protecting other socially important sectors 
from deterioration. 

Education for health 

The awareness of health risks should be imposed on 
all members of society from their early childhood. This 
is a precondition for a strategy of community care and 
self-care to be successfully implemented. To make the 
health problems comprehensible to all, instructions and 
instructors must change. In this connection the schools 
and mass media should be given particular responsibility 
for instilling an awareness of health problems in society. 
The package of recommended changes in · personal 
behaviour would include the avoidance of obesity and 
unbalanced diets, abstinence from tobacco smoking, 
alcohol and abuse of drugs, the taking of regular 
physical exercise etc. However, the change in behav
ioural patterns would unavoidably mean the neutraliza
tion of deeply rooted cultural influences. This, in turn, 
would require stubborn, long-range efforts from all 
individuals, communities and Governments.51 

Improved social infrastructure 

In many instances changes in social infrastructure are 
needed in order to enable the people to look after 
themselves and to implement the strategy of self-care. 
These, for example, would consist of properly situated 
and marked pedestrian crossings, improved illumination 
of. streets, more parks. and other places where people 
could take exercise, and better provision for the disabled 
in terms of household appliances (e.g. easy-to-hold 
pans}, access to public utility places (theatres, shops, 
lavatories etc.), design of apartments, stairs, telephone 
boxes, lifts and other facilities. 

Appropriate technologies 

In principle this problem concerns technologies direct
ly applied to health problems. In fact, no new break
through in medical technology is essential for achieving 



better health. Many of the above proposed changes, 
however, would require that new technologies for moni
toring risk factors, disease detection, surgery and reha
bilitation be developed, or already existing technologies 
be modified accordingly. The task would consist in 
creating appropriate health technologies, i.e. small
scale, mobile and easy-to-handle medical equipment, 
efficient drugs, rehabilitative devices for a wide range of 
disability etc. 

Obviously, in reality, the changes in health-care 
systems would not normally cover all the spheres just 
mentioned, although in some countries they might go 
far beyond the above suggested list. Also the timing of 
the changes would vary from country to country. The 
scope and timing of changes would depend upon many 
factors, including the relative weight attached by socie
ties to non-health objectives of social development, the 
actual level of health care, the degree of regional and 
social inequality in access to health services, the present 
involvement of the bottom of the organizational hierar
chy of health systems in formulating and pursuing 
health targets, the pace of the aging of population, the 
character of population policy enforced or envisaged in 
a given country etc. 

None the less, any society would have to face the 
fundamental choices concerning the restructuring of the 
health-care system, related to the case load posed by the 
present age/sex morbidity and mortality patterns. No 
Government would be able to escape those choices 
which in some cases might take the form of an 
alternative: improving the quality of life at the expense 
of rapid economic growth or accelerating the rate of 
growth at the expense of better life. The former solution 
would imply top priority for prevention and rehabilita
tion and lower priority for curative care, and it would 
promote technologies for detecting and signalling abnor
malities in environment and personal behaviour, as well 
as protecting health. It would promote health and 
ultimately result in the decline in the incidence of 
diseases and violence, and of premature deaths. The 
latter solution, by contrast, would be concentrated on 
disease treatment and reducing morbidity and mortality 
levels through sanitary and medical measures. The 
technologies pref erred would be those coping with the 
most severe disease conditions and those increasing the 
chance of survival of the sick and disabled. It seems that 
the former solution, although by no means inexpensive 
or spectacular in the short run, would be much closer to 
the above sketched strategy of reorientation and reor
ganization of health systems and it would better match 
the underlying case load. Short-sighted Governments, 
however, might incline to the latter solution, which pays 
off earlier and perhaps does not require immediate 
sacrifices in living standards and life-styles. Discussions 
of this question by international organizations, Govern
ments, health authorities and interest groups from 
different countries and dissemination of the relevant 
information throughout the world appear to be a 
prerequisite for making the right choice. 
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XV. IMPLICATIONS OF LEVELS AND DIFFERENTIALS IN MORTALITY 
AND MORBIDITY FOR INSURANCE AND PENSION SCHEMES 

Bernard Benjamin* 

This volume is concerned only with mortality trends 
and differentials, and as a consequence this chapter is 
intended to deal with the effects of mortality improve
ment alone upon the insurance industry. It is a little 
difficult to isolate the influence of mortality improve
ment from that of other demographic factors such as 
family formation and dissolution, fertility and family 
size, economic activity and even immigration and cross
cultural influences. The effect on insurance contracts of 
these factors taken together have been discussed else
where1 where it has been suggested that long-persisting 
high unemployment in the countries of advanced eco
nomic development and the consequent restriction of the 
length of the paid working life may be one of the most 
important influences on life assurance contracts and 
especially on pension benefits and costs. Here we will 
ignore other influences and consider only the effect of 
mortality improvement. (It is implicitly assumed that 
barring widespread warfare on a near-world scale the 
possibility of mortality deterioration may be ignored, 
though certainly at the time of the World Population 
Conference, 197 4, at Bucharest, some observers consid
ered that further improvement in adult mortality was 
unlikely.) 

THE SCALE AND NATURE OF MORTALITY 

IMPROVEMENT 

It is necessary to distinguish between two different 
scenarios: 

(a) That mortality rates in the different sex-age 
groups continue to decline only at their present pace; 

(b) That there may be a dramatic acceleration in 
the pace of improvement. 
It will, further, be necessary to consider what increased 
longevity may mean in terms of health and vitality. 
Does it mean that people are remaining free of disabling 
or potentially fatal disease longer or only that sick 
people are kept alive by improved maintenance therapy, 
with perhaps only some or even no mitigation of their 
disability? To deal with this last question it is necessary 
to separate morbidity from mortality, as Pollard has 
done,2 and moreover to look at this separation over a 
period of time as has not yet been done (the author is 
attempting to examine secular changes in the age 
incidence of those diseases which may be loosely, very 
loosely, described as "terminal"). The difficulty is that 
apart from certain diseases that are registered, either 
voluntarily or compulsorily, such as malignant neo
plasm, diabetes, multiple sclerosis, the data are restrict-

"Centre for Research in Insurance and Investment, The City 
University, London. 
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ed or lacking, at least for any prolonged period of 
observation. The tentative suggestion from the current 
failure of sickness rates in later adult life to improve is 
that disease incidence is not, as yet, following the 
improvement in longevity. Comfort,3 though sanguine of 
very great future improvement in survival, has warned 
that "postponement of the onset of present type old age 
by IO to 20 per cent will not reduce the duration of 
oldness or (probably) change the pattern of age disabili
ty". 

It seems unlikely that this caution will modify the 
reaction of insurers to the decline in mortality rates, 
except to the extent (see later) of expanding the market 
for the life insurance of impaired lives and for sickness 
insurance. 

THE SCALE OF MORTALITY IMPROVEMENT 

To examine the present scale of mortality improve
ment and possible accelerations in the fall of improve
ment, England and Wales will be used as a model 
simply as a matter of convenience since for the purpose 
of looking at the implications for the cost of social 
security (one form of insurance) the author, in collabo
ration with Elizabeth Overton,4 has fairly recently 
closely examined the improvement in that country 
which, though perhaps not showing quite such remark
able mortality improvement as some other countries, is 
fairly typical of the countries of advanced economic 
development. 

For this exercise three projections of mortality rates 
were made. 

Projection No. 1. A gloomy view of 
mortality prospects 

This projection· assumed very little further improve
ment in mortality except at ages under 15 where a 
somewhat slower rate of improvement than that indicat
ed by present trends was projected. Above age 15 the 
rate of improvement was close to zero. It was assumed 
that adult men and women would go on finding new 
ways to kill themselves (as they have in the past) despite 
all that medicine might offer. 

It was considered that this was an unlikely prospect, 
but that it provided a lower bound to the widening 
funnel of uncertainty in the future. The percentage 
40-year improvement rates are shown in table XV.I. 

A life table based on this projection was calculated 
but it hardly seems necessary to reproduce it here since, 
as might be expected, it represented very little change 
from the latest national life table (ELT 13) for 1971. A 
few comparative values of expectation of life are shown 
in table XV.2. 

-···----·-·-----·----·---··-·-·--------------· 
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TABLE XV.1. PERCENTAGE REDUCTION IN MORTALITY RATES OVER A 
40-YEAR PERIOD: PROJECTION No. l 

Age Males Females 

0-4 . . . . . . . . . . . ... 60 60 
5-9 .............. 45 50 

10-14 ............. 40 40 
15-19 ............. 6 10 
20-24 ............. 4 9 
25-34 . . . . . . . . . . . . . 0 4 
35+ . . . . . . . . . . . . . . 0 0 

TABLE XV.2. VALUES OF EXPECTATION OF LIFE FOR ENGLAND AND 
WALES IN 1971 (ELT 13) AND FOR 2011 FROM PROJECTION No. 1 

Expectation of life 

Males Females 

Projection I ELT/3 Projection I ELTIJ 
Age (2011) (1971) (2011) (1971) 

0 .......... 71.3 69.0 77.3 75.25 
15 .......... 56.9 55.84 62.7 61.78 
25 .......... 47.3 46.32 52.9 52.01 
45 .......... 28.4 27.44 33.7 32.88 
65 .......... 13.0 12.18 16.9 16.10 
85 .......... 4.3 4.14 5.3 5.02 

Projection No. 2. Medium assumption 

This was based on the trend of age-specific mortality 
rates for England and Wales iri the past two decades 
which had, at all ages, been apptoximately such that 
each year's rate bore a constant ratio to the rate for the 
previous year, i.e. that for any particular sex/age group 
the logarithms of the death rates followed a linear trend 
with time. It was assumed that this trend would 
continue. The trends were established by orthodox 
statistical methods which need rtot be described here. 
From those trends estimates were made of the likely 
improvement rates that should be applied to the latest 
available death rates for England and Wales, i.e. those 
for 1977, to project rates for the year 2017. These 
improvement rates, shown as percentage reductions 
from the 1977 levels, are shown in table XV.3. The 
improvement rates concurrently assumed by the Gov
ernment Actuary for national population projection 
purposes are also shown in table XV.3. The age-specific 
mortality rates in 2017 emerging from this projection 
have been put into the form of an abridged life table 
and specimen values of expectation of life are shown in 
table XV.4. 

This projection will be considered later in the chapter. 

Projection No. 3. Extreme assumptions 

To take an extremely optimistic view of mortality 
improvement prospects: table XV.5 shows, in life-table 
form, the present apportionment of the risk of dying 
from the different specific groups of diseases which are 
of particular interest (and which for males account for 
87 per cent of the total deaths).5 Dealing first with 
males the following extreme assumptions were made as 
to possible changes over the next forty years: 

(a) That deaths from congenital malformations and 
disease of early infancy are reduced to one third of their 
present numbers, the lives saved being assumed to die 
over all ages in proportion to the total deaths of the life 
table as finally modified in relation to the specified 
causes; 
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TABLE XV.3. AssUMED REDUCTION IN MORTALITY RATES OVER 40-
YEAR PERIOD ( 1977-2017) FOR ENGLAND AND WALES: GOVERNMENT 
ACTUARIES PROJECTION (GAD) AND FROM PROJECTION No. 2 

(Percentage) 

Males Females 

Age GAD Projection 2 GAD Projection 2 

Infant mortality 25 70 25 70 
1-4 ............. 25 70 25 70 
5-9 ............. 25 65 25 65 

10-14 ............ 25 62 25 65 
15-19 ............ 0 27 0 43 
20-24 ............ 12 30 14 32 
25-29 ............ 17} 45 25} 
30-34 JO 25 50 ............ 
35-39 ............ 

1g} 40 1~} 42 40-44 ............ 
45-49' ............ 

g} 17 g} 19 50-54 ............ 
55-59 ............ 

1fl 21 1~} 14 60-64 . ........... 
65-69 . ........... 20} 26 14} 26 70-74 . ........... 17 16 
75-79 . ........... 15} 22 17} 29 80-84 . ........... 13 18 
85-89 . ........... 13 15 19 20 

TABLE XV.4. ILLUSTRATIVE VALUES OF EXPECTATION OF LIFE 
FOR 2017 FROM PROJECTION No. 2 

(Years) 

Age Males 

0................... 74.4 
15 ............ ~ . . . . . . 59.8 
25 . . . . . . . . . . . . . . . . . . . 50.2 
45 . . . . . . . . . . . . . . . . . . . 30.8 
65................... 14.9 
85+ . . . . . . . . . . . . . . . . . 5.0 

Expectation of life 

Females 

80.4 
65.8 
55.9 
36.4 
19.3 
6.6 

(b) That as a result of a drastic reduction in the 
level of cigarette smoking some 90 per cent of all deaths 
from cancer of the lung and bronchus, and one third of 
all deaths from ischaemic heart disease prior to age 65 
(the proportiorls currently attributable to smoking)6 are 
saved and ptbportionately redistributed by age in the 
finally modified life table; 

(c) That as a result of improved therapy and 
maintenance the whole of the remaining deaths from 
ischaemic heart disease, from cerebrovascular lesions, 
and other heart and circulatory diseases are deferred by 
ten years; 

(d) That as a result of environmental improvements 
including the avoidance of cigarette smoking, all deaths 
from bronchitis, emphysema and asthma are prevented 
and redistributed; 

(e) That all deaths from cancer, other than cancer 
of the lung, are avoided by the introduction of new 
therapy, these deaths being redistributed to other 
causes; 

(/) That the risk of death by accident remains 
unchanged, some environmental improvements being 
balanced by the appearance of new hazards (excluding 
nuclear hazards); 

(g) That the small residuum of deaths from tuber
culosis and diabetes remains as at present; 



TABLE XV.S. DEATHS, BY CAUSE, IN POPULATION OF LIFE TABLE (RADIX 10,000): ENGLAND AND WALES, 1971 
Congenital 

Other diseases Other heart and Bronchitis, malformations Accidems. 
Cancer of /schaemic Cerebrovascular drculatory emphysema and and disea~sof poisons, twl Sf"cifi•d 

Age Tuberculosis lung, bronchus Other cancer Diabetes heart disease lesions diseases asthma •arly infancy viole~e Nephritis Senility in this table Total 

MALES 
0- ... - - I - - 1 1 132 6 - - 57 198 
1-14 ... - - 11 - - I - I 25 28 I - I 68 

15-24 ... - - 10 - - I 3 I 2 58 I - 14 90 
25-44 ... 2 14 51 2 69 14 22 6 4 85 4 - 40 313 
45-49 ... 2 25 38 2 94 14 17 8 I 22 2 - 21 246 
50-54 ... 2 49 63 2 154 24 28 18 I 22 2 - 36 401 
SS-59 ... 4 86 104 4 230 42 46 38 1 25 4 - 53 637 
60-64 ... 4 139 151 6 334 79 73 72 I 25 4 - 85 973 
65-69 ... 6 167 202 8 443 136 116 117 1 26 s - 124 1 351 
70-74 ... s 171 226 12 491 198 162 154 I 25 5 I 184 l 635 
75-79 ... 4 117 218 12 471 235 196 153 - 23 6 3 237 l 675 
80-84 ... 3 47 148 8 326 208 189 104 - 23 5 8 229 I 298 
85+ .... I 18 91 5 252 190 204 69 - 22 4 20 239 I 115 - TOTAL8 33 833 I 314 61 2 864 I 142 I 057 742 169 390 43 32 I 320 10000 °' -.I 

FEMALES 
0- ... - - I - - - I 1 99 5 - - 44 151 
1-14 ... - - 9 - - I 1 l 25 14 - - - 51 

15-24 ... - - 7 - - l 2 l 2 17 l - 8 39 
25-44 ... I 6 77 3 10 15 18 5 3 33 3 - 37 211 
45-49 ... l 9 71 l 14 14 IS 4 I 13 I - 22 166 
50-54 ... I 14 100 2 29 22 22 8 I 13 I - 30 243 
55-59 ... I 20 132 3 55 37 34 13 I 16 2 - 42 356 
60-64 ... I 26 167 7 109 64 52 19 I 17 3 - 61 527 
65-69 ... I 29 195 12 196 117 86 26 I 21 4 - 99 787 
70-74 ... 2 29 228 20 310 213 153 35 I 29 5 I 158 l 184 
75-79 ... 2 23 244 23 436 340 257 46 l 44 6 4 265 1691 
80-84 ... l 14 204 20 444 411 361 44 I 49 s 16 298 I 868 
85+ .... I 10 193 16 577 590 593 57 I 75 6 67 540 2 726 

TOTAL8 12 180 1628 107 2180 I 825 I 595 260 138 346 37 88 1604 10000 

Source: B. Benjamin, "The aging population", annual Woodhead Lecture, 1979. •Chance (per I 0,000) of dying of the disease. 
Unpublished document. 



(h) That all deaths in the unspecified cause group 
are deferred for ten years, except those in the first year 
of life which are assumed to be prevented. 
The total result of this redistribution of deaths is shown 
in table XV.6 in the form of values of expectation of 
life. 

TABLE XV .6. ILLUSTRATIVE VALUES OF EXPECTATION OF LIFE 
FOR 2017 FROM PROJECTION No. 3 

(Years) 

Age Males 

0 . . . . . . . . . . . . . . . . . . . . 81.3 
15 . . . . . . . . . . . . . . . . . . . . 66.8 
25 . . . . . . . . . . . . . . . . . . . . 57.2 
45 . . . . . . . . . . . . . . . . . . . . 38.2 
65 . . . . . . . . . . . . . . . . . . . . 20.3 
85 . . . . . . . . . . . . . . . . . . . . 7.6 

100 . . . . . . . . . . . . . . . . . . . . 2.5 
105 ................... . 

Expectation of life 

Females 

87.1 
72.5 
62.7 
43.3 
24.5 
8.7 
2.5 

Modifications to the relative risks of dying from 
different diseases would normally require the use of 
multiple decrement methods to allow for the simulta
neous operation of competing risks from the various 
diseases, but in view of the very arbitrary assumptions 
of projection 3 refined methods were regarded as out of 
place. 

A special word must be said about the mortality of 
females. The current mortality trend for females is a 
deteriorating one at middle ages. Women have now been 
copying the smoking habits of men sufficiently long to 
begin to incur the penalty of rising death rates from 
lung cancer and ischaemic heart disease. So things may 
be going to get worse before they can get better (this 
has been implicitly taken into account in projection No. 
2). Nevertheless, having drawn attention to this possibil
ity it was considered possible to apply the same projec
tion No. 3 assumptions as for men. 

The percentage reductions in mortality rates over 
forty years implied by projection No. 3 are shown in 
table XV.7 for comparison with tables XV.3 and XV.I. 

These are very large reductions in mortality rates, 
even compared with the substantial reductions shown in 
table 3, derived from the medium projection No. 2, but 
there are many observers who would not regard them a:s 
over fanciful. 

Table XV.8 brings together representative values of 
expectation of life from both projections Nos. 2 and 3 
and compares them with corresponding values from life 
tables EL T 7, 10 and 13 relating to mortality rates 
around 1906; 1931and1971 for England and Wales. 

The main conclusions to be drawn from table XV.8 
are: 

1. Up to the present time the most striking improve
ments have occurred at very young ages. At the turn of 
the century 140 out of every 1,000 new born babies died 
before the end of their first year of life; in 1971 this 
proportion had been reduced to 13 per 1,000. This 
increased the expectation of life at birth by some 20 
years. In contrast life expectancy at age 65 had 
increased, for males, only from 10.8 to 12.2, though for 
females it increased by rather more, from 12.0 to 16.1. 

2. If present trends continue (projection No. 2) life 
expectancy at birth will increase over the next 40 years 
for males to 74.4 and for females to 80.4; and life 
expectancy at age 65 will increase to 14.9 and for 
females to 19.3. These are real, but not striking, 
improvements and they are not likely to add much 
impetus to the changes in insurance practice which are 
already in process. 

3. But if the extreme assumptions of projection No. 
3 were to be proved to be justified, this would be a 
different story altogether. As compared with 1971, for 
both sexes there would over 40 years be an increase in 
life expectancy of about 11 years up to age 45. Even at 
age 65 the increase is still 8 years. This is a very large 
improvement in a measure that has in the past moved 
only very slowly with time. 

TABLE XV.7. REDUCTION IN MORTALITY RATES OVER 
A 40-YEAR PERIOD (1977-2017): PROJECTION No. 3 

(Percentage) 

Age (years) Males Females 

0-4 72 75 
5-9 48 43 

10-14 38 23 
15-19 41 27 
20-24 38 51 
25-29 12 20 
30-34 19 33 
35-39 15 29 
40-44 51 60 
45-49 67 71 
50-54 77 80 
55-59 67 71 
60-64 68 73 
65-69 70 73 
70-74 70 74 
75-79 62 70 
80-84 61 69 
85-89 55 61 
90-94 47 54 
95-99 25 - 5 

100-104 66 66 

TABLEXV.8. EXPECTATION OF LIFE AT REPRESENTATIVE AGES FROM ELT 7 (1906), ELT 11 (1931) 
AND ELT 13 (1971) AND FOR THE YEAR 2017 FROM PROJECTIONS No. 2 AND No. 3 

Males Females 

2017 2017 2017 2017 
Age 1906 1931 1971 (P. 2) (P. 3) 1906 1931 1971 (P. 2) (P.3) 

0 ............. 48.5 58.7 69.0 74.4 81.3 52.4 62.9 75.3 80.4 87. I 
15 ............. 47.3 51.2 55.8 59.8 66.8 50.1 54.3 61.8 65.8 72.5 
25 ............. 38.9 42.5 46.3 50.2 57.2 41.5 45.6 52.0 55.9 62.7 
45 ............. 23.3 25.5 27.4 30.8 38.2 25.5 28.3 32.9 36.4 43.3 
65 ............. 10.8 11.3 12.2 14.9 20.3 12.0 13.1 16.1 19.3 24.5 
85 ............. 3.5 3.5 4.1 5.0 7.6 3.9 4.0 5.0 6.6 8.7 
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CHANGES IN LIFE INSURANCE ALREADY IN PROGRESS 

Before discussing the effect upon life and pensions 
insurance of future mortality changes it is necessary to 
look at the changes that have been brought about by 
past improvements. 

Fifty years ago, England and Wales was still in the 
grip of a world economic depression and the level of 
living was lower than now. Except for the rich, money 
available for saving of any kind was limited. What 
money was available was (apart from short-term needs) 
devoted first to the then most important need of 
providing for the risk that the main economic supporter 
of the family should die before the end of his working 
life (in those days very few wives were in paid employ
ment outside the home). 

This risk was then considered to be very real. 
According to the national life table for 1931 (ELT 10) 
the percentage of men aged 25 likely to die before their 
65th birthday was 19, not alarmingly large and not 
appreciably greater than now (ELT 13 gives 18 per 
cent). But there was also the risk of permanently 
disabling illness. The partial social security system 
ushered in by the Contributory Pensions Act of 1925 
was still in its infancy, and in any case benefits were 
only at subsistence level. Moreover, there was little 
public awareness of the fact that death rates had been 
steadily falling for many years. Life assurance still 
therefore fulfilled its original role of spreading the 
economic risks of early deaths and the emphasis tended 
still to be upon whole-life or longer-term endowment 
assurance; often, because of the lower premium to be 
paid, without participation in profits (i.e. the "bonuses" 
that were periodically added to the sum assured in the 
case of "with-profit" policy holders). There were two 
types of business each protected by separate legislation: 

(a) So-called industrial life assurance policies on 
which the premiums were paid usually weekly, certainly 
more frequently than at three-monthly intervals, and 
were collected by company agents who called at the 
household dwelling. These policies were designed for the 
lower-paid. The sums assured were small, often no more 
than the cost of burying the deceased-indeed they were 
often referred to as "funeral insurances"; 

(b) "Ordinary" life assurance for the better-circum
stanced, with larger sums assured and a choice of 
participation or non-participation in profits. The pre
miums were usually annual but certainly not more 
frequent than quarterly. 

Change had, however, been taking place. The better
paid non-manual workers were beginning to take a 
shorter-term view and to consider other purposes of life 
assurance than merely the protection of the family 
against the consequence of the untimely death of the 
assured. The purely "savings" element in life assurance 
was beginning to appear with the growth in popularity 
of shorter-term endowment assurances. [The "endow
ment" assurance is one in which premiums are limited 
to a fixed term-in the early years 20 or 25 years was 
commonly chosen-and the sum assured is paid either 
on the death of the assured or on his survival to the end 
of the term]. This shorter-term view was engendered 
partly by the already lessening fear of early death and 
partly, as a result of the depression, a feeling of distrust 
of longer-term investment. The change was given impe
tus by an increase in disposable incomes as economic 
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recovery began, making more money available for 
saving. New purposes for assurance emerged; endow
ment assurances were used to cover house mortgages 
issued by the life company (effectively in one composite 
contract), or to provide benefits ("family income") over 
a period of years in the future, when children would be 
requiring extra money to be spent upon them for 
education and training for employment. Assurances 
were beginning to be regarded as forms of saving 
designed to meet the various points of possible financial 
stress during the life cycle of the family. Average sums 
assured rose in volume; "industrial insurance" began to 
diminish in volume. 

There was l!ttle or no pensions business, as such, 
contracted by msurance offices. Occupational pension 
schemes were few and largely confined to those working 
in the public services, central or local. Some arrange
ments were funded (the excess of current contributions 
ov~r current outgo being invested for future liabilities) 
while others were operated on a pay-as-you-go basis 
(current pensions being paid out of current contribu
tions), any shortfall being made up by the employer; 
som~ were contnbutory while in others (e.g. the civil 
service) the cost was taken into account in fixing 
salaries below what would otherwise be paid. Most 
company pension arrangements were based on voluntary 
undertakings by the employer, i.e. they depended on the 
goodwill and the continued prosperity of the company. 

Lastly there was one important feature of the 
.1930s-inflatioi;i was not of any significance and partly 
m consequence mterest rates were low. 

After 1948 

After the end of the Second World War of 1939-1945 
the changes outlined above in relation to life insurance 
~ecam~ more widespread and quickened in pace. The 
msecunty engendered by the war-the destruction of 
buil?ings, th~ sudden deaths of young men and women, 
the mterruption of careers, the separation of families
added a further element of pressure to the movement. 7 

But there was now a new element-the probability 
that for a long time there would be significant monetary 
infla.tion; prices w~uld continue to rise and money would 
contmue to fall m value. Methods of dealing with 
inflation (for example by linking the sum assured to 
units in an indexed fund) are not within the purview of 
this chapter and will not be discussed. Suffice it to say 
only that inflation added to the pressure already created 
by improved survival prospects for shorter-term assur
ances. In recent years there has been a growing demand 
fo.r very shor!·term contra~ts-as short as five years
w1th the option of renewmg for a further period on 
terms more favourable than if an entirely new policy 
were to be taken out. The significant feature of this 
development was that Life Offices were now less 
concerned with insurance as such than with fulfilling a 
savings role in competition with the banks and the 
Building Societies. And indeed such competition ought 
to be available. 

IMPAIRED LIVES 

The Life Offices have always been prepared to 
consider, at special premium rates, proposals for life 
assurance coverage of persons with certain types of 
medical impairments of a permanent or quasi-perma-
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nent nature, e.g. diabetes. One aspect of the decline in 
mortality has been the more effective medical care and 
therefore the improved prognosis of such impaired lives 
and indeed the increased number of different types of 
impairment that it is economically feasible to cover. The 
premium loading is arrived at by an addition of scores 
(for separate components of impairment) from a rating 
manual. The technical method is not of interest here. 
What is of interest is the significant increase in the 
coverage of the manual over the years-it is now a very 
wide-ranging document in proportion to the wide range 
of impairments that are now regarded as insurable. It is 
worth commenting here that one question about im
proved longevity still remains to be answered. Is the 
improvement due to the postponement of onset of 
impairments to later ages (by improved medical care, 
raised level of living, healthier life-styles etc.) or is it 
simply due to the improved maintenance and therefore 
prolonged survival of impaired lives? In terms of quality 
rather than mere length of life, this is a very important 
question. 

OCCUPATIONAL PENSIONS 

A steady growth began in the provision of occupation
al pensions. There was pressure from below because 
improved survival meant that a longer period of retire
ment than formerly expected had to be budgeted for. 
There was pressure from above, since employers recog
nized that a pension scheme would form an attraction to 
new staff and would also provide an incentive for 
existing staff to remain loyal to the company. There 
were two main types of schemes: 

1. The entirely in-house scheme, either on a pay-as
you-go basis or self-administered contributory scheme 
on a funded basis with supervision by trustees and 
actuarial guidance from independent consultant actu
aries, or 

2. A scheme contracted with a !if e assurance office 
either as: 

(a) A group contract for the entire staff or individu
al contracts for individual members, or 

(b) A deposit administratio.n on which a virtually 
independent contributory funded scheme is, for an 
expenses charge, husbanded by the Life Office with its 
advantage of wider experience in and much larger 
participation in the investment of funds. 
In the 1950s the amount of pension business of one kind 
or another written by Life Offices rose phenomenally 
and it has continued to grow. 

The figures in table XV.9 have been taken from 
periodical sample surveys conducted by the Government 

Actuary. The total number of pensions in payment has 
increased from 0.2 million in 1936 to 3.7 million in 
1979.8 Not all schemes are funded. For those that are 
funded the total size of funds increased from £2.25 
billion in 1955 to £1.2 billion in 1975.9 

PERMANENT HEAL TH INSURANCE 

Another feature of improvement in mortality and the 
accompanying growth of interest in other risks sur
rounding survival has been the growth of participation 
in so-called "permanent health insurance". Permanent 
health insurance (PHI) contracts are issued as ordinary 
policies on individual lives or under group policies 
arranged with the employer of lives insured. Benefits 
may be in the form of income during qualifying 
disability (after an optional period of deferment), lump 
sums on permanent disablement and waiver of pre
miums under life policies during disablement. 

The first United Kingdom insurance company to 
provide sicknese and accident cover commenced to issue 
policies in 1885, and two Life Offices have been 
transacting this type of business for nearly 100 years. 
But it was possible to obtain this type of cover well over 
a hundred years before the Life Offices first began to 
offer it. It was the principal type of benefit offered by 
the Friendly Societies which were then growing in 
membership. The State entered the business in partner
ship with the Friendly Society movement but the 
partnership ended in 1946 with the passing of the 
National Insurance Act of that year. This Act inaugu
rated compulsory sickness insurance for all employed 
persons but the weekly benefit was not immediately 
earnings-related and not above subsistence level. For 
those in higher-paid occupations, and especially the 
self-employed in professions who sought in the event of 
long term sickness to maintain, at least partially, their 
incomes, there was a need for supplementary insurance 
and this is what PHI provides. About this time, 
therefore, the market for PHI was expanding and many 
offices, in addition to the original two, entered it. 

Tables of sickness claim rates are compiled regularly 
by the Continuous Mortality Investigation (CMI), a 
bureau maintained jointly by the Institute of Actuaries 
(of England and Wales) and the Faculty of Actuaries 
(of Scotland). These rates are based on the pooled 
experiences of those offices that conduct PHI. In 1947 
the scale on which this business was being conducted 
was relatively small and not such as to produce a 
demand for standard tables. In 1972, however, when the 
CMI first began to produce tables, the number of 
policy-holders covered in the pooled experiences of 10 
offices numbered about 160,000 and the market has 

TABLE XV .9. EMPLOYEES JN PENSION SCHEMES, 1936-1979 

(Millions) 

Private sector Public sector 

Year Men Women Men Women Total 

1936 .............. 1.3 0.3 0.8 0.2 2.6 
1953 ............. ' 2.5 0.6 2.4 0.7 6.2 
1956 .............. 3.5 0.8 2.9 0.8 8.0 
1963 .............. 6.4 0.8 3.0 0.9 I I.I 
1969 .............. 6.8 1.3 3.1 1.0 12.2 
1971 .............. 5.5 1.3 3.2 1.1 11.1 
1975 .............. 4.9 I.I 3.7 1.7 11.4 
1979 .............. 4.7 1.5 3.8 1.8 11.8 
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continued to expand. It is likely that this form of 
insurance will continue to expand. As has already been 
remarked the decline in mortality has not hitherto been 
accompanied by a similar decline in morbidity. 

The figures in table XV.10 are indicative. These 
figures indicate a reduction in shorter-term sickness and 
an increase in longer-term sickness. It is difficult to 
interpret these figures since claim rates (and we are 
looking at claims, not actual sickness) are certain to be 
affected by the very high unemployment of recent years. 
In the case of illnesses of lesser severity, fear of losing a 
job would encourage an earlier return; for longer term 
sickness it is probable that retirement from the existing 
employment would be involved and in present circum
stances it would be difficult to find another job-so 
there would be a tendency to prolong the claim if 
possible. 

Age 
(year.•) 

20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 

TABLE XV. l 0. SICKNESS AND INVALIDITY RATES IN 
YEARS ENDING MAY 1975 AND MAY 1980: MALES 

(Weeks of sickness or invalidity• benefit paid 
per person exposed to risk) 

Sickness rate Invalidity rate 

1975 1980 1975 1980 

............. 0.91 0.89 0.08 0.15 

............. 0.87 0.81 0.19 0.29 

............. 0.91 0.83 0.34 0.45 

............. l.07 0.89 0.46 0.69 

............. 1.15 0.98 0.68 l.05 

............. l.24 1.12 0.95 1.36 

............. 1.47 1.34 1.38 l.82 

............. l.76 l.61 2.30 3.33 

............. 2.33 2.12 5.00 7.25 

Source: Report by Government Actuary on first quinquennial review 
of operation of Social Security Act 1975. 

"Sickness of more than 3 months' duration. 

Similar trends are shown by the combined offices' 
experience of PHI as recorded by the CMI as table 
XV .11 shows. 

TABLE XV. l l. CMI COLLECTED PHI EXPERIENCE, ALL OFFICES, 
INDIVIDUAL POLICIES, 197 4 AND 1980: MALES 

(Weeks of sickness claims per policy) 

Under J-monllr 3 months or 
ptriod longer 

Age 1974 1980 1974 1980 

40-44 ............. .383 .214 .179 .168 
45-49 ............. .479 .284 .387 .336 
50-54 ............. .506 .322 .578 .566 
55-59 ............. .585 .519 l.071 1.455 
60-64 ............. .920 .600 2.383 3.041 

So far as sickness unrelated to insurance claims is 
concerned, the available data are scanty. The General 
Household Survey (a regular interview survey in Great 
Britain of a representative sample of households) Report 
for 1980 showed that between 1972 and 1979 there was, 
in all age groups and for both sexes, a rising trend in the 
proportion of persons who reported acute sickness 
(defined as restricted activity in the 14 days before 
interview) but the proportions appeared not to have 
changed further in 1980. The proportions with, long
standing illness also rose, for all age groups and both 
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sexes, between 1972 and 1979 and continued to rise in 
1980. The proportions of persons who had consulted 
their general practitioner in the 14 days before interview 
also rose for all age groups and both sexes, as did also 
the proportions attending hospital outpatient depart
ments. Probably the most that can be said is that there 
is no evidence of significant decline in morbidity. 

THE PRESENT EXTENT OF CHANGE 

To summarize the present extent of adaptation to 
falling mortality we may say, broadly, that there has 
been a partial transfer of interest from dying to 
surviving; from protection against economic stress re
sulting from death to economic stress encountered in the 
lifetime-protection and enhancement of savings (for 
major spending periods in lifetime), loss of income from 
sickness during working life and loss of income in 
retirement. 

THE FUTURE 

If present mortality trends persist, then these shifts of 
emphasis will continue. If the more extreme assump
tions of mortality projection No. 3 prove to be justified 
then the shifts will become stronger, much stronger. 

There will be a further serious problem in relation to 
all pension schemes, including those arranged through 
life assurance offices. Rapid advances in technology in 
all countries of advanced economic development have 
made it possible for the goods and services required by 
the total population to be produced by a much smaller 
number of workers than hitherto. This has caused very 
high levels of unemployment which are likely to persist 
for decades to come, certainly until adjustments in 
population structure have taken place. The adjustment 
necessary will involve a sharing of the available work 
and this is likely to be achieved by shortening the length 
of the working life, i.e. postponing the age at entry 
(delaying the age of leaving full-time education) and 
advancing the age of retirement. On the other hand 
greatly improved longevity will, combined with earlier 
retirement, greatly extend the expected number of years 
during which a pension will be received. This will 
increase the cost of pensions, while on the other hand 
the period of time during which the pension will be paid 
for will be reduced. Either rates of contribution will 
have to be increased or pensions benefits will have to be 
reduced. 

Since rates of contribution are already high, it seems 
more likely that the pension norm will have to be 
reduced perhaps from half final salary to one third final 
salary or even lower. The adjustment will be less painful 
and less opposed if a beginning is made now by 
educating the public about the difficulties that lie 
ahead. In the United Kingdom and in some other 
countries this process has begun. For example in the 
United Kingdom the two actuarial bodies recently 
conducted a public seminar at which the problems to be 
faced were carefully explained to politicians, financial 
organizations and the press.1° In this discussion, which is 
concerned not only with the survival of pensioners but 
also with the relationship between those who currently 
receive pensions and those who currently work and 
contribute to the cost it is not realistic to isolate the 
factor of mortality improvement; it is a matter of 
looking at the age structure of the population and all the 
factors which influence it. 



In the opening presentation to the seminar referred to 
above, the author showed that in England and Wales 
the proportion of the population aged 65 and over rose 
from 5.2 per cent in 1911 to 10.9 per cent in 1951. 
Roughly four fifths of this increase was due to the 
higher fertility prior to 1911 which had rendere~ the 
proportion of aged abnormally low (compared with a 
stationary population), i.e. a low starting point, and to 
the subsequent fall in fertility; only one fifth was 
attributable to the decline in mortality. From 1951 to 
1981 the proportion aged 65 and over rose further to 
15.1 per cent. 

Of this latter change about two thirds was due to 
declining fertility and one third to mortality improve
ment. So while mortality improvement has not been an 
insignificant factor in the change of age structure, the 
decline in fertility has been the· major factor. 

As to the social security effects of the "aging" of the 
population structure, the figures are displayed in table 
XV.12. 

The numbers in column 3 are the numbers of children 
aged 0-14 at different dates; they provide an approxi
mate measure of child dependants, though there are 
many children above the age of 15 who are still 
dependent on their parents or the State. The numbers in 
column 4 are of married women who, though active in 
the home, are not gainfully employed and in that sense 
and that sense only are dependent. Column 5 shows the 
numbers in the pensionable age groups; there are some 
in that age group who are still gainfully employed and 
some of younger ages who have retired early, but 
column 5 is an approximate measure of pensioner 
dependants, i.e. dependent on others for the production 
of their current consumption of goods and services 
notwithstanding the liabilities they have built up by the 
income transfers (pension fund contribution or social 
security taxes) which they, the pensioners, suffered 
during their working life. Column 6 shows the remain
der of the total population (column 2) who, by elimina
tion, represent the supporting population. 

The ratios of columns 3, 4 and 5 to column 6 provide 
indices (not true measures) of the three forms of 
dependency-child, married woman, pensioner. Column 
10 is the addition of columns 7, 8 and 9 and is an index 
of total dependency. The three types of dependency are 
different in quality. Children, for example, are lighter 
consumers than adults, although it has to be borne in 

mind that they require many health, welfare and 
education services. A weighted addition of the indexes 
might be thought more appropriate but the choice of 
weights would be difficult, and since it is the time trend 
in the index that is important and not the absolute 
values, the refinement is not important. (Column 10 
however understates total dependency for the simple 
reason that not all those in column 6 are at present able 
to work; they are themselves dependants. Column 11 
has therefore been added to indicate this extra depen
dency.) 

Most of the sets of figures relate to census enumera
tions, but the last three lines are based on population 
projections. Projection A represents a combination of a 
moderate recovery in fertility and the medium assump
tions of mortality projection No. 2: not surprisingly the 
figures are close to those of the third line, i.e. the 
official population projection by the Government Actu
ary. Projection D represents a combination of a very 
small recovery in fertility (to barely replacement level) 
and the extreme mortality assumptions of mortality 
projection No. 3. 

Looking first of all at column 9 it can be seen that 
pensioner dependency has risen steadily since the begin
ning of the century, but that the projected rise to the 
year 2021 on moderate mortality assumptions will not 
be large (from 0.38 to 0.44). The projected rise on the 
extreme assumptions of mortality projection No. 3 and 
continuing low fertility will, of course, be much larger, 
to 0.58. But it has to be stressed that these are extreme 
assumptions which not all observers are prepared to 
support. However, it will be seen from column 10 that 
because of the offsetting effect of reduction in the 
dependency of children (from declining fertility) and of 
married women (from their increasing entry into paid 
employment) the total index of dependency declined 
steadily up to 1981 and on moderate assumptions will 
increase only by a small amount over the next 40 years. 
Even on the extreme assumptions this total index will be 
no greater than in 1921. Furthermore, if it were 
thought, nevertheless, that the supporting population 
was too low, the index of column 11 shows that there is 
a reserve army of labour that can be drawn upon. More 
than 3 million unemployed are desperately anxious to be 
given work. It is indeed important here to stress that the 
dependency ratios for 1981 and in the future are not 
actually comparable with earlier values for the reason 
that technological improvements have greatly reduced 

TABLE XV.12. ECONOMIC PRESSURE OF DEPENDENT POPULATION IN THE UNITED KINGDOM 

(In thousands) 

Ratio 10 remainder of 
Proportion of 

Pensionable economi<·allJ 
Home Non-gainfully class active 

population, Children occupied Males65+ Col.•. population 
Ytar all ages under 15 females. 15-59 Females60+ Remainder Col.(3) Col.(4) Col.(5) (3+4+5) unemplo)'t'd3 

Projection (I) (2) (3) (4) (5) (6) (7) (8) (9) (10) (II) 

1901 38 237 12421 7 717 2 386 15 713 0.79 0.49 0.15 1.43 N.A. 
1921 44027 12 304 9 560 3 SOI 18 662 0.66 0.51 0.19 1.36 0.093 
1931 46038 11 174 9819 4421 20624 0.54 0.48 0.21 1.23 0.110 
1951 50 225 11 325 9 211 6 827 22 862 0.50 0.40 0.30 1.20 0.009 
1961 52 709 12 336 8 629 7 733 24011 0.51 0.36 0.32 1.19 0.012 
1971 55 515 13 387 7 325b 9015 25 788 0.52 0.28 0.35 1.15 0.035 
1981 56 252 11 560 8 212b 10064 26 356 0.44 0.31 0.38 1.13 0.114 

A ...... 2021 59693 11 717 8 539b 11 964 27 473 0.43 0.31 0.44 1.18 
D ...... 2021 63 274 11 118 8 507b 16094 27 555 0.40 0.31 0.58 1.29 
Official .. 2021 59 307 11608 8 484b 11 979 27 236 0.43 0.31 0.44 1.18 

•Census figures. b Estimated as 50 per cent of age group. 
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the number of workers needed to produce the goods and 
services required by dependants-if this were not so we 
should not be seeing such a serious rise in unemploy
ment. 

It remains only to say that these demographic 
changes are not peculiar to the United Kingdom but 
apply fairly generally among the countries of advanced 
economic development. 

To the insurance offices handling pension schemes the 
commercial aspect of this problem will not be palatable; 
they are going to have to offer less attractive benefits in 
order to keep the costs down. 

There are a number of other problems connected with 
pension funds-protecting the rights of the early leaver 
(in order to ensure no loss of rights when a worker 
moves from one employer to another), equality of 
treatment between sexes, methods of funding (the 
increase in the total size of funds must have an impact 
on the national economy)-which have little or nothing 
to do with declining mortality and will not be discussed 
here. 

THE DEVELOPING COUNTRIES 

For the less developed countries of the world, econom
ic development, notwithstanding all too limited aid from 
the already developed countries, is largely a matter of 
creating and using their own internal capital. 

Life insurance 

Life insurance as a form of saving (apart from the 
main object, in countries of higher mortality, of protec
tion for the family) would be a desirable contribution to 
this internal capital. But saving implies belt-tightening, 
and in countries where the great majority of the 
population live on a subsistence level belt-tightening is 
already a way of life and the possibilities for further 
constraint are very limited. 

El Mansoury 11 looked at this problem generally, but 
with particular reference to Egypt, and concluded that 
the low per capita incomes of developing countries do 
not permit more than the provision of so-called "indus
trial life assurance", i.e. the granting of life policies for 
small amounts, the premiums for which are collected by 
means of collectors calling regularly at the homes of the 
policy-holders. 

The general characteristics of industrial life assurance 
are: 

(a) Premiums paid frequently, weekly or monthly; 
(b) Limitation on the amount of insurance per 

policy or per life; 
(c) Collection of premiums by company's represen

tative at policy-holder's home or place of business; 
(d) Insurance normally sold in premium units, rath

er than units of insurance; 
(e) Insurance generally written on all members of 

the family from birth to 65 or 70 years of age; 
(j) The general omission of medical examinations. 
In Egypt industrial assurance really did not become 

very active until 1965. Expansion has hitherto been 
somewhat slow because of the low incomes of the 
masses and the relatively high cost of insurance. There 
is moreover competition from the national social securi
ty system and some resistance to the idea of insurance 
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arising from the Islamic religion. El Mansoury adds also 
as factors, the lack of understanding of insurance among 
the working class (there is still much illiteracy) and 
wrong methods of marketing. El Mansoury, taking a 
broad view of other possible savings channels, makes 
suggestions for improving the situation and offers a 
blue-print for the ideal insurance policy. The sum 
assured per policy should be little more than one year's 
per capita income and the rate of interest used in the 
premium should be near or equal to the highest rate in 
the market (to make this feasible he proposes that the 
Egyptian companies should be permitted to invest their 
premiums more freely than hitherto). Steps should be 
taken (he makes recommendations) to minimize the 
expense loadings on the premiums. 

Social security 

As distinct from life insurance as such (i.e. on an 
individual purchase basis) social security schemes em
bracing all members of the population must be consid
ered. The developing countries (except for a few, most 
of which may not be regarded as in a relatively late 
stage of development, e.g. Brazil, China, Costa Rica, 
Egypt) are not able to support social security schemes 
(old age pensions and death benefits) covering the whole 
population. 

Most Governments of those countries provide pension 
schemes for persons in the public service only. At least 
one Government (Malaysia) provides pensions on per
manent disability, employers and employees contribut
ing specifically for this benefit. For the employee the 
contribution in Malaysia is approximately 0.4 per cent 
of earnings, and for the employer the contribution is 
approximately 0.4 per cent of the payroll (for both 
employees and employers there is some variation ac
cording to wage class). A number of developing coun
tries (Fiji, Ghana, India, Kenya, Lebanon, Malaysia, 
Nepal, Singapore, Sri Lanka, Swaziland, Uganda, 
United Republic of Tanzania, Zambia-the list may not 
be complete) have managed to provide provident fund 
systems, to use the terminology of the International 
Labour Organisation. These schemes provide for lump 
sum old-age grants based on the accumulation of 
contributions from both employee and employer (usual
ly about 5 per cent of pay), with interest added at a rate 
which varies from country to country according to the 
differing economic conditions of the countries and the 
capacity of the Governments to pay. For the same 
reason the rate of interest may vary from year to year 
within a country. Clearly a provident fund, when 
sufficiently funded by higher contributions, can be 
converted to an annuity purchase scheme and thence to 
full social insurance. It is understood that a move 
towards annuity purchase has already been under con
sideration, for example in Malaysia, though the change 
has not yet been implemented. · 

THE MORTALITY-LED FERTILITY DECLINE 

There remains the possibility that more money might 
be available for saving in developing countries if essen
tial family expenditure were to be reduced by a 
reduction in family size, notwithstanding that this would 
also reduce the potential earning power of the family. 
Most developed countries have experienced a sharp 
decline in fertility following a major· reduction in child 
mortality. 

~ ----· "'- . ·--
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Parents no longer have to compensate for the expect
ed failure of a significant number of births to survive. In 
England and Wales as a result of public health meas
ures, such as ante-natal and post-natal care, improved 
nutrition, raised obstetric standards and medical super
vision, and education of mothers, infant mortality 
(deaths in the first year of age per 1,000 live births) fell 
from 156 .in the period 1896-1900 to 90 for the period 
1916-1920 and to 55 for 1936-40. The average complet
ed family size (the number of live-born children) fell 
from 4.7 for marriages of 1890-99 to 2.l for the 
marriages of 1935 and after a very slight rise for 
marriages between 1950 and 1965 it appears likely to 
have fallen below replacement level for more recent 
marriages. The period total fertility rate for 19&1 (the 
sum of the age-specific fertility rates) was 1.82. This 
rate, by mixing marriage cohorts, is much affected by 
changes in the timing of family building within the 
reproductive age period, but it has been persistently 
below 2.0 for several years. Not all of this reduction in 
family size is attributable to the improved prospects of 
survival of children and the removal of the need to 
replace those expected to die. Some part of it is due, 
initially, to the determination of married couples to 
avoid the economic burden of large families and, more 
recently, to other anxieties-poor employment prospects 
for school-leavers, international tension and concerns 
about excessive nuclear stock-piling (and in some, 
concern about any nuclear risk). But clearly, in the 
early part of the century any reduction in family size 
was regarded as a benefit to the economic strength of 
the family, and since for several decades child labour 
had been outlawed, it was a net gain. 

However, in the agrarian sectors of developing coun
tries, child labour is regarded as very important, and a 
reduction in family size would be regarded as net 
economic loss even if it could be seen to be desirable on 
grounds of the care of the health of the mothers and 
their children and of contributing to the retardation of 
population growth, so vital for national economic devel
opment. In this situation the contribution of mortality 
improvement to the reduction of family size would not 
be great, but it would be real. 

OTHER DEMOGRAPHIC CONSIDERATIONS 

Although not part of the main focus of this chapter, 
which is concerned with mortality, the fall in fertility 
that is likely to accompany economic development and 
industrialization can make difficulties for developing 
countries, as it has done for developed countries in 
producing an aging of the population structure. Larger 
generations of earlier years are replaced, as they grow 
up, by smaller generations. The goods and services 
consumed by the elderly are provided by a diminishing 
work force; or to put it another way, the cash transfers 
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from current workers to provide pensions become an 
increasing proportion of the overall wage bill. However, 
in the developing countries there will be at the same 
time an increase in the wage bill as workers move from 
rural subsistence industry to urban factory production. 

If the changes are gradual there will initially be 
compensatory effects and difficulties may be minimized. 
But of course an increase in the urban industrial 
work-force must also mean a later increase in occupa
tional pension scheme benefits (if these are introduced). 
So the relief may be only temporary. 

It will be more difficult if the fall in fertility is rapid, 
as in China with the introduction of the one-child 
fami!y. China has had to face a choice between econom
ic di~aster by the end of the century from sheer 
overcrowding or economic strain now from an aging 
population structure. The authorities are well aware of 
the emerging difficulties, and great efforts are being 
made to speed ap industrialization at the highest 
possible technological level. Given the strength of the 
national will which is evident in Chinese society there is 
no reason to doubt that these efforts will succeed. 
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XVI. CONSEQUENCES OF MORTALITY CHANGE ON AGING 

Naohiro Ogawa* 

Compared with individual aging, population aging is 
a relatively recent subject of inquiry. Broadly speaking, 
population aging is a phenomenon of age compositional 
changes in which the elderly population increases its 
proportion of the total population, and the young 
population decreases its relative share in the numbers of 
persons. In Japan, this demographic process has been 
increasingly pronounced in the recent past, and is 
expected to accelerate towards the early part of the next 
century. Although Japan's current level of population 
aging is not yet as advanced as in many of the Western 
industrialized.countries, within the next few. decades it 
is likely to be even higher than the current levels of 
those countries. 

The age compositional shifts have already generated a 
wide range of disturbances in the Japanese socio
economic system. For example, the aging of the labour 
force has been contributing to a rapid dissolution of the 
traditional seniority-oriented wage system and other 
employment practices. 1 Some of the businesses have 
been gradually changing their product planning in 
response to shifts in demand patterns induced by the 
changing age distribution of consumers. The govern
ment sector has been seriously concerned about possible 
financial insolvency in the operation of a variety of 
social security programmes, particularly in the realm of 
old-age pension schemes and medical plans. 

The present chapter deals with some of the major 
effects of age-structural transformations caused by 
mortality changes upon Japanese society. Section A, 
below, discusses the trends and patterns of demographic 
changes, particularly mortality, and their effects on the 
age structure of the Japanese population, covering both 
pre-war and post-war periods. In section B, the aging 
mechanism of the Japanese population is analysed with 
tools of formal demography, in order to clarify the role 
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of mortality improvements in the process of aging. 
Section C examines the impact of alternative mortality 
paths upon Japan's future economic performance and 
social needs. Finally, section D considers some of the 
policy implications. 

The scope of this chapter is confined largely to the 
Japanese context, but because population aging is one of 
the unavoidable consequences of demographic transi
tion, Japan's experiences of population aging may 
provide a useful base for formulating appropriate long
run development policies in a number of developing 

. countries currently undergoing rapid fertility· and mor
tality changes. 

A. TRENDS AND PATTERNS OF DEMOGRAPHIC 

CHANGES AND THEIR EFFECTS ON AGE STRUCTURE 

Although an individual always ages with the passage 
of time, human populations can either age or rejuvenate 
over time, depending upon changes in fertility, mortality 
and migration. In a closed population such as the 
Japanese one, however; age-structural shifts are caused 
solely by changes in fertility and mortality. 

Since the beginning of this century demographic 
indicators for Japan have been dramatically changing, 
and at present both fertility and mortality are extremely 
low by international standards. Indeed, Japan's current 
mortality level is the world's lowest; in 1982, the life 
expectancy at birth for males was 74.2 years, and that 
for females, 79.7 years. The infant mortality rate was 
6.6 per l,000 births. We will briefly discuss long-term 
fertility changes, then present a detailed analysis of the 
trends and patterns of mortality changes from 1920 to 
the present. 

As presented in table XVl.1, the fertility level showed 
a gradual but steady downward trend prior to the 
Second World War. The crude birth rate (CBR) 
dropped from 36.2 in 1920 (the year of Japan's first 

TABLE XVI.I. CHANGES IN THE CRUDE BIRTH RATE (CBR) AND THE 
TOTAL FERTILITY RATE (TFR): JAPAN, 1920-1982 

Yf'ar CBR TFR Year CBR TFR 

1920 . . . . . . . . . . . 36.2 1955 ........... 19.4 2.38 
1925 . . . . . . . . . . . 34.9 5.10 1960 ........... 17.2 2.02 
1930 ........... 32.4 4.71 1965b ........... 18.6 2.15 
1935 . . . . . . . . . . . 31.6 4.36" 1970 ........... 18.8 2.10 
1940 . . . . . . . . . . . 29.4 4.11 1975 ........... 17.1 1.94 
1947 . . . . . . . . . . . 34.3 4.54 1980 ........... 13.6 1.75 
1950 . . . . . . . . . . . 28.1 3.66 1982 ........... 12.9 1.77 

Source: Ministry of Health and Welfare, Statistics and Information Department, Vital Statistics, 
various issues. 

"TFR for 1937. 
b Although not shown in this table, CBR for 1965 and 1967 was fairly high to avoid births in the year of 

the "Fire House" in 1966. This long-standing Japanese superstition says that a female born in this par
ticular year is destined to an unhappy married life in which she will kill her husband. 
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population census) to 29.4 in 1940. Immediately after 
the Second World War, the fertility level rose back to 
the level of the mid-1930s, thus contributing to the baby 
boom (1947-I949). Subsequent to the baby boom, 
however, Japan underwent an unprecedented decline in 
fertility. The CBR fell by approximately 50 per cent in 
one decade, namely, from 34.4 in 1947 to 17.2 in 1957. 
Following this rapid reduction, it remained at a relative
ly stable level up to the first oil crisis of 1973. Since 
then, the CBR has been continuously declining, reach
ing a level of I 2.9 in I 982. The total fertility rate (TFR) 
also shows trends in patterns quite comparable to those 
for the CBR. 

The mortality level improved considerably in pre-war 
years, with the crude death rate (CDR) falling from 
25.4 in I920 to I6.5 in I940 (see table XVI.2). This 
downward trend in mortality· continued in post-war 
years, and its rate of decline became even more 
pronounced. For instance, the CDR was halved in about 
IO years, from I4.6 in I947 to 7.4 in I958. Since the 
second half of the I 960s, the CDR has been below a 
level of 7.0, gradually approaching a level of 6.0. 

Similar improvements can be observed in life expect
ancy at birth {e0). As shown in table XVI.2, e0 for 
males was only 42.I years over the period I92I-1925, 
but it increased to 50.l years in I 947. In other words, it 
took roughly 25 years to gain eight years in the value of 
e0• In the next 25 years, however, the level of e0 rose by 
about 20 years. Therefore, the tempo of improvements 
in male life expectancy accelerated in the post-war 
period. It should be further noted that the speed of 
improvement for females was also rapid.2 

In order to identify sources of these mortality changes 
in both pre-war and post-war periods, we shall examine 
age patterns of mortality reduction on the basis of two 
graphical presentations. Figure XVI. I illustrates the 
pattern of male survivorship for three selected years in 
the pre-war period and another four years in the 
post-war period. Figure XVl.2 presents the annual rate 
of these improvements in survivorship at six selected 
ages. From figures XVI. I and XVl.2, one can observe 
that the decline in infant mortality was the principal 
factor accounting for the extension of life. In the early 
1920s, I 6.2 per cent of all males born died before 
reaching their first birthday. Approximately 60 years 
later, only 0.8 per cent failed to reach their first 
birthday. 

It should be noted, however, that infant mortality has 
already reached a very low level, and its rate of 
improvement has slowed down in the last intercensal 
period. In contrast, survivorship in older age groups has 

improved remarkably in recent years. For example, at 
age 60, the annual rate of improvement increased 
continuously from 1.29 per cent in the 1950s to 3.44 per 
cent in the 1970s, as shown in figure XVl.2. Survivor
ship for those aged 75 recorded a very small negative 
growth rate in the 1950s, but substantial positive growth 
in the subsequent decades. 

From the above analyses, one can conclude that 
Japan's mortality has been on a secular downward trend 
since I 920, and that the major source of such mortality 
improvements was infant mortality reduction, although 
better survivorship at older ages has also been contribut
ing substantially to the protraction of life expectancy. 
Let us now examine to what extent these changes in 
vital rates have affected the age composition of the 
Japanese population over the period I 920- I 980. Table 
XVI.3 lists four indices representing age compositional 
changes. 

First, one can note that the proportion of the aged 
population to the productive-age population decreased 
from I 920 to I 935, after which it has been steadily 
increasing. The proportion of the young population has 
shown a generally downward trend, although there are 
several minor fluctuations. These demographic changes 
have been directly reflected in changes in the index of 
aging, shown in the last column of the table. This index, 
after reaching its lowest value of I2.62 in I935, shows a 
continuous rise. More importantly, it took about 28 
years for this index to increase by I 0 percentage points 
from its trough in I935, but it required only 7 years to 
increase by another IO percentage points. These results 
imply that the population of Japan started its aging 
process around I 935, and that the speed of this process 
accelerated in recent years. 

Second, the substantial shrinkage of the young popu
lation contributed to lowering total dependency (third 
column) up to I 970. During the period I 970- I 980, 
however, the increase in the relative size of the aged 
population started to play a dominant role in the 
determination of the level of total dependency. These 
changes in the relative proportion of the two age groups, 
old and young, have shifted the emphasis from the 
quantitative question of "how many dependants" to the 
qualitative one of "what kind of dependants" the 
working population has to support. 

This section has discussed changes in vital rates, with 
stress on mortality, and their effects on age composition
al variations in both pre-war and post-war periods. The 
ensuing section will present a demographic analysis of 
the mechanism of Japan's population aging. 

TABLE XVI.2. CHANGES IN THE CRUDE DEATH RATE (CDR), MALE LIFE EXPECTANCY AT BIRTH (eo) 
AND THE INFANT MORTALITY RATE (IMR): JAPAN, 1920-1982 

Year CDR •o /MR 

1920 . . . . . . . . . . . . . . . . . 25.4 
1925 . . . . . . . . . . . . . . . . . 20.3 
1930 . . . . . . . . . . . . . . . . . 18.2 

42.06 8 165.7 

44.82b 142.4 
124.1 

1935 . . . . . . . . . . . . . . . . . 16.8 46.92C 106.7 
1940................. 16.5 90.0 
1947................. 14.6 50.06 76.7 
1950................. 10.9 59,57d 60.1 

Source: Ministry of Health and Welfare, Statistics and Information 
Department, Vital Statistics, various issues; and Life Tables, various 
issues. 

•e0 for 1921-1925. 
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Year CDR 

1955................. 7.8 
1960 . . . . . . . . . . . . . . . . . 7.6 
1965 . . . . . . . . . . . . . . . . . 7.1 
1970................. 6.9 
1975 . . . . . . . . . . . . . . . . . 6.3 
1980 . . . . . . . . . . . . . . . . . 6.2 
1982 . . . . . . . . . . . . . . . . . 6.1 

he0 for 1926-1930. 
c e0 for 1935-1936. 
de 0 for 1950-1952. 

63.60 
65.32 
67.74 
69.31 
71.73 
73.35 
74.22 

/MR 

39.8 
30.7 
18.5 
13.1 
10.0 
7.5 
6.6 



Figure XVI.I. Pattern of male sunivorsbip in selected years: Japan 
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Source: Ministry of Health and Welfare, Statistics and Information Department, Life Tables, 1983. 

TABLE XVl.3. SELECTED AGE-STRUCTURAL INDICES, 1920-1980 
(Percentages) 

Aged Young Total 1:J:fd Yf'ar dependency• deptndencyb dependencyc 

1920 9.02 62.62 71.64 14.41 
1925 8.68 63.01 71.69 13.78 
1930 8.10 62.37 70.47 12.99 
1935 7.97 63.10 71.07 12.62 
1940 7.99 60.97 68.96 13.10 
1947 8.01 58.94 66.95 13.58 
1950 8.27 59.26 67.54 13.96 
1955 8.67 54.45 63.12 15.93 
1960 ...... 8.92 46.78 55.69 19.06 
1965 9.25 37.85 47.10 24.43 
1970 10.24 34.69 44.93 29.53 
1975 ...... 11.69 35.91 47.60 32.23 
1980 ...... 13.49 34.89 48.35 38.71 

Source: Japan, Prime Minister's Office, Bureau of Statistics, Pop-
ulation Census, various issues. 

•Those aged 65+ to those aged I 5-64. 
bThose aged 0-14 to those aged I 5-64. 
c Those aged 0-14 and 65+ to those aged I 5-64. 
dThose aged 65+ to those aged 0-14. 
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B. SOURCES OF POPULATION AGING: 
A FORMAL DEMOGRAPHIC ANALYSIS 

Fertility reduction induces a relative decrease in the 
number of young persons, thus accounting for "aging 
from the base". On the other hand, depending upon its 
pattern of improvement, mortality affects different 
segments of the population differently. Improvements in 
infant mortality contribute to population rejuvenation, 
while those in older age groups contribute to population 
aging. To disentangle the effects of mortality and 
fertility upon the aging of the Japanese population, 
which started from 1935, the following population 
projections have been undertaken for pre-war (1935-
1940) and post-war (1950-1980) periods, respectively: 

(a) The projection of the base population (the 1935 
census population for the pre-war case and the 1950 
census population for the post-war case) up to the 
terminal year of the projection period ( 1940 for the 
pre-war case and 1980 for the post-war case) by 
applying the fertility rate as observed, but keeping 



Figure XVI.2. Annual rate of survivorship improvements for males at selected ages: Japan, 1921-1980 

Change 
(percentage) 

Age 

~ 1921-30 11930-36 11936-50 ~ 1950-60 I 1960-70 11970-60 

Source: Ministrv of Health and Welfare, Statistics and Information Department, Life Tables, 1983. 

mortality constant at the level of the initial year (1935 
for the pre-war case and 1950 for the post-war case); 

(b) Projection of the same base population up to the 
terminal year by applying the declining rate of mortali
ty, holding fertility constant at the initial level; 

(c) Projection of the base population up to the final 
year of each projection period with fertility and mortali
ty constant at their levels of the initial year. 

Table XVI.4 compares the index of aging derived 
from these population projections. First, let us focus on 
its changes for the pre-war period. The index had a 
value of 12.62 in 1935 and 13.10 in 1940. It would have 
increased to 13.09 in 1940 under projection (a), to 12.89 
under (b) and to 12.88 under (c). The total change in 
the index from 1935 to 1940 can be decomposed as 
follows: 

total change = fertility component + mortality 
component + residual. 

Substituting the values of the components from tables 
XVl.3 and XVl.4, we find 

(13.10 - 12.88) = (13.09-12.88) + (12.89 -
- 12.88) +residual 
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or 
0.22 = 0.21 + 0.01 +residual 

where the residual is zero in this case. This decomposi
tion shows that both fertility and mortality contributed 
to population aging, but the fertility component was 21 
times more dominant than the mortality component in 
the process of aging over the pre-war period 1935-1940. 

The same analysis can be applied to the post-war 
period ( 1950-1980). By utilizing the results presented on 
the right-hand side of table XVI.4, we can find that the 
fertility component (30.67-16.24) is approximately 4.2 
times more dominant than the mortality component 
(19.69-16.24). Although both fertility and mortality 
components contributed to population aging, the relative 
impact of the latter on the aging process increased 
considerably in the post-war years, as compared with 
the case of the pre-war years. 

These comparative analyses indicate, first, that de
clines in fertility were the principal propellant for 
Japan's aging starting from 1935, and, second, that 
although improved mortality affected the aging of the 
population to a lesser extent, the magnitude of its effect 
has been increasing in recent decades. 



Year 

1940 

TABLE XVl.4. CHANGES IN THE AGING INDEX: 
PROJECTED POPULA TJON IN PRE-WAR AND POST-WAR PERIODS 

Pre-war period 
(1935-1940) 

Aging 
index 

Projection (a) 

Year 

Post-war period 
(1950-1980) 

(Constant mortality and actual fertility) 

Aging 
index 

13.09 1960 . . . . . . . . . 18.08 
1970 . . . . . . . . . 26.73 
1980 . . . . . . . . . 30.67 

Projection ( b) 
(Actual mortality and constant fertility) 

1940 12.89 1960 . . . . . . . . . 15.05 
1970......... 16.94 
1980 .. .. .. .. . 19.69 

Projection (c) 
(Constant mortality and constant fertility) 

1940 12.88 1960 . . . . . . . . . 14.48 
1970......... 15.44 
1980......... 16.24 

C. EFFECTS OF DIFFERENT MORTALITY PATHS 
ON JAPAN'S AGING PROCESS 

1. A model 

In 1982, a long-term comprehensive macro-economic 
model was developed by the Nihon University Popula
tion Research Institute (NUPRI). This NUPRI model 
consists of the three submodels, namely, the population 
submode!, the economic submode! and the social securi
ty submode!. One of the principal features of the model 
is that both fertility and mortality were endogenously 
incorporated, thus allowing for various interactions 
among demographic and socio-economic factors. These 
three submodels are mutually interdependent via 61 
major behavioural equations estimated over the period 
1962-1979. Because a detailed framework of this model, 
which contains numerous neoclassical and supply-orient
ed considerations, has been described elsewhere,3 no 
further explanation of the mechanism of the model 
seems to be in order. 

In so far as the mortality function is concerned, the 
equations of life expectancy at birth for both males and 
females are positively linked to the one-year lagged per 
capita medical expenditure.4 To keep predicted values 
within a realistic range, each of these equations was 

estimated on the basis of a logistic curve with its ceiling 
imposed. The ceiling values for both males and females 
were utilized directly from one of the hypothetical !if e 
tables compiled by synthesizing the best age-sex-specific 
mortality rate in the contemporary world.5 The ceiling 
value for males was 77.4 years, and for females, 81. 7 
years. The predicted value for each year was then 
translated to the number of person-years lived between 
two ages for each sex. 

2. Standard case 

For the sake of convenience, let us call the simulation 
exercise based on the above-mentioned model "the 
Standard Case". Table XVI.5 presents a summary of 
such simulation results over the period 1980-2025. Total 
population size continues to increase from 117 .1 million 
in 1980 to 131. 3 million persons in 2007. After reaching 
this peak, Japan's future population is projected to 
shrink, thus becoming as small as 124.9 million persons 
in 2025. As regards fertility, after oscillating noticeably 
until the end of this century, TFR continues to fall, 
subsequently approaching a level of 1.70 in the 2020s. 
As for mortality, the male life expectancy at birth will 
asymptotically approach a level of 77.4 years in 1998, 
and the female life expectancy at birth, a level of 81.7 
years in 2000. Moreover, the mortality differential by 
sex decreases considerably over time. From 1980 to 
2000, it shrinks from 5.2 years to 4.3 years. 

In terms of age compositional changes, the following 
few observations are worth making. First, throughout 
the entire projection period, the proportion of the 
population aged 0-14 decreases continuously, but the 
proportion aged 65 and over rises. By the early part of 
the next century, the latter exceeds the former. These 
changes are directly reflected by the pattern of changes 
in the index of aging. 

Second, the proportion of those aged 65 and over is 
only 9.1 per cent in 1980, but it is expected to grow to 
23.9 per cent in 2020 and 23.8 per cent in 2025. These 
projected results indicate that although the Japanese 
population is at present still considerably younger than 
most of the populations in the Western world, it is very 
likely to become the world's most aged population 
around the year 2025.6 More importantly, the length of 
time which the Japanese population will require to 
increase its proportion of those 65 and over from 10 per 
cent to 20 per cent is only 25 years. No other country in 
the world will undergo the same demographic transfor
mation at this speed.7 

TABLE XVl.5. FUTURE DEMOGRAPHIC CHANGES UNDER STANDARD CASE PROJECTIONS" 

Male life Female life Population at ages 
75+ Total Total expectancy expectancy 

population fertility at birth at birth 0-14 15-64 65+ 65+ Aging 
Year (millions) rate (years) (years) (percentages) (percentage) index 

1980 ........... 117.06 1.740 73.47 78.69 23.51 67.39 9.10 34.37 38.71 
1985 ........... 120.76 1.744 75.26 80.24 21.47 68.26 10.27 37.53 47.84 
1990 ........... 123.75 1.733 76.63 81.27 18.44 69.71 11.84 39.73 64.22 
1995 ........... 126.69 1.739 77.31 81.66 17.08 68.87 14.05 38.84 82.29 
2000 ........... 129.48 1.723 ' 77.40 81.70 17.06 66.70 16.25 39.12 95.26 
2005 ........... 131.11 1.713 77.40 81.70 17.25 64.67 18.08 42.40 104.85 
2010 . . . . . . . . . . . 131.01 1.708 77.40 81.70 16.70 63.22 20.08 44.71 120.23 
2015 ........... 129.51 1.707 77.40 81.70 15.46 61.77 22.76 43.79 147.21 
2020 ........... 127.32 1.705 77.40 81.70 14.52 61.63 23.86 46.37 164.34 
2025 ........... 124.90 1.704 77.40 81.70 14.46 61.75 23.79 53.46 164.47 

•see text for description of projection model. 
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Third, it is also essential to note that the proportion of 
those aged 75 and over in the aged (65 and over) 
population rises from 34.4 per cent in 1980 to 39.l per 
cent in 2000, and even to 53.5 per cent in 2025. Thus, 
the aging of the aged population will accelerate substan
tially, particularly in the early part of the next century. 

These demographic changes are expected to affect 
adversely numerous aspects of Japan's future socio-eco
nomic system. As indicated in table XVl.6, real GNP 
(measured in terms of 1975 constant prices) increases 
by 3.9 times, from 193.7 trillion yen in 1980 to 755.2 
trillion yen in 2025. Its annual growth rate, however, 
falls gradually from 5.3 per cent in the 1980s to 1.6 per 
cent in the 2010s. On the other hand, nominal GNP 
continues to grow at a relatively fast rate. For instance, 
its average annual growth rate is 8.2 per cent in the 
1980s and 6.3 per cent in the 2010s. These numerical 
results imply that the rate of inflation accelerates 
substantially in the next few decades. 

One of the principal sources of such a dreary 
economic prospect is a decline in the amount of effective 
labour supply due to a decrease in the number of 
workers and shortened work hours.8 Another source is 
the decrease in saving rates (particularly government 
savings)9 and slower capital formation, as a result of 
increased expenditures for social security programmes. 

An increase in the elderly population leads, ceteris 
paribus, to an increase in the cost of the social security 
programmes. The ratio of social security benefit pay
ments to national income corresponds to 12.5 per cent in 
1980, 24.8 per cent in 2000 and 48.7 per cent in 2025. 
Although Japan's current level of the relative burden of 
social security benefit payments is considerably lower 
than that for most of the industrialized countries, these 
computed results indicate that Japan would surpass the 
current level of the Federal Republic of Germany 
around the end of this century and that of Sweden in the 
early part of the next century.10 Moreover, because the 
tempo of Japan's population aging is much faster than 

that of those countries, the relative financial burden of 
Japan's social security programmes is likely to become 
the highest in the world within the next few decades. 

The nucleus of the Japanese social security system 
consists of both public pension schemes and public 
health plans. With regard to public pension schemes, the 
amount of benefits paid out increases in nominal terms 
by 142 times over the period 1980-2025, as shown in 
table XVl.6. In accordance with such enormous growth 
of pension benefit payments, the contribution rate in 
each of the pension schemes is required to increase. For 
instance, the contribution rate for the Employee's Pen
sion Scheme (EPS), which is one of the main pro
grammes in operation, rises from 10.6 per cent of 
average wage to 18.6 per cent in 2000, and to as high as 
40.2 per cent in 2025. Similar trends are applicable to 
other public pension schemes. These rapidly growing 
contribution rates reflect both the aging of the popula
tion and the maturity of these pension schemes. 

As discussed earlier, Japan is expected to undergo 
accelerated aging not only of the population in general 
but also of the aged population. In these aging pro
cesses, the average cost of health benefits increases sub
stantially and the probability of health care needs rises 
pronouncedly. As presented in table XVl.6, the total 
medical expenditure expands in nominal terms by 79 
times over the entire simulation period. It corresponds to 
only 4.5 per cent of nominal GNP in 1980, but it rises to 
9.1 per cent in 2000, and to 16.4 per cent in 2025. 

Table XVI. 7 compares age-specific daily demand for 
medical and dental services for 1980 and 2025. 11 Over 
this time period, the estimated number of patients 
increases by about 40 per cent. As regards age-specific 
demand, those at ages 65 and over show an approxi
mately 200 per cent growth, while those aged 0-14 
undergo a considerable reduction of 34 per cent. As 
opposed to these two age groups, the productive-age 
population shows only a modest increase of 6.8 per cent. 

TABLE XVJ.6. SELECTED SOCIO• ECONOMIC INDICATORS FOR THE STANDARD CASE 

Social security 
benefit Contribution rate 

Rea/GNP3 
(percentage Pension benefit foremp/oyee's 

Nominal GNP of national paid out pension scheme 
Y•ar (billion yen) (billion yen) income) (billion yen) (percentage) 

1980 ................. 193 695 237 194 12.46 7 530 10.6 
1985 ................. 255 Oil 352 785 14.09 14431 12.6 
1990 ................. 325 045 521 078 16.31 27 587 14.6 
1995 ................. 399 492 751 578 20.00 51 488 16.6 
2000 ................. 473 386 I 075 678 24.73 95 104 18.6 
2005 ................. 542 502 I 544 222 30.23 173 196 20.6 
2010 ...... : .......... 602 657 2 280 128 36.31 341 054 28.6 
2015 ................. 655 321 3 266 145 43.21 595 974 35.2 
2020 ................. 704 023 4 194 798 46.99 835 820 38.5 
2025 ................. 755 193 5 131 688 48.70 I 067 047 40.2 

• 1975 constant price. 

TABLE XVJ.7. EsTIMATED NUMBER OF ALL PATIENTS AND IN-PATIENTS, BY AGE PER DAY, 

1980 AND 2025: STANDARD CASE 

Age group 

0-14 ................ . 
15-64 ............... . 
65 and over 

TOTAL 

Al/patients 

I 657 277 
4 898 377 
I 865 650 
8 421 304 

1980 

ln-patif.'nts 

61 742 
756 602 
387 310 

I 205 654 

180 

All patient.fl 

I 087 640 
5 229 033 
5 423 735 

11 740408 

2025 

ln-patienlS 

41 523 
820 982 

I 186 661 
2 049 166 

Total medical 
expenditure 
(billion yen) 

10749 
17 691 
29 345 
53 499 
97 416 

166 989 
282 392 
483 249 
672 718 
844 109 



It is also interesting to note in table XVI.7 that the 
effect of population aging upon demand for medical 
services makes its presence felt more pronouncedly in 
terms of in-patients. The total number of in-patients 
increases by about 70 per cent in 45 years, but most of 
this rapid growth is due to the fast growth in size of the 
oldest age group. This result implies that the aging of 
in-patients tends to make the average duration of 
hospitalization longer and the average cost per medical 
case higher, thus contributing to heavier medical expend
itures. 

If the demand for medical services rises at the rate 
discussed above, and if the current demand-supply 
equilibrium condition is satisfied throughout the pro
jected period, the future needs for hospitals, clinics and 
dentists increase as presented in table XVI.8. The 
number of hospitals required rises by 52 per cent, and 
the number of hospital beds, by 68 per cent. The 
number of clinics is required to rise by 43 per cent, and 
the number of clinic beds by 83 per cent. Although the 
demand for hospital and clinical services continues to 
grow over the period 1980-2025, the peak of the demand 

for dentists is around 2005. This difference in the timing 
of the demand peak is explained by the fact that the 
age-specific demand pattern for medical services differs 
considerably from that for dental services. 

3. Alternative cases 

The above discussions have been based upon the 
assumption that the ceiling value of life expectancy at 
birth for males is 77.4 years and that for females, 81. 7 
years. Let us now assume the following two alternative 
mortality paths for analytical purposes. In Alternative I, 
it is assumed that the mortality level remains unchanged 
for both males and females at the 1980 level throughout 
the entire simulation period. The life expectancy at birth 
is 73.5 years for males and 78.7 years for females. In 
Alternative II, the ceiling value of life expectancy at 
birth for males is assumed to be 77.5 years, and that for 
females, 82.9 years. These new ceiling values have been 
adopted from a hypothetical life table allowing for 
greater mortality improvements than those used for the 
Standard Case. 

TABLE XVl.8. CHANGES IN MEDICAL AND DENTAL SERVICES REQUIRED PER DAY, 

l 980-202S: STANDARD CASE 

Year Hospitals Hospital beds 

1980 ........... 8 670 .J 282 SS4 
1985 ........... 9 380 1410 851 
1990 ........... 10 139 I S46 877 
1995 ........... 10 998 169S740 
2000 ........... 11 803 I 838 702 
2005 ........... 12438 I 960 691 
2010 ........... 12 813 2 045 525 
201S ........... 13 OS7 2 107 816 
2020 ........... 13 228 2 153 S40 
2025 ........... 13 149 2 !SS 062 

The simulated results are shown in tables XVI.9 to 
XVl.11. Table XVl.9 presents the effect of the alterna
tive mortality paths upon a few selected demographic 
indicators. In the case of Alternative I, the size of the 
projected population is considerably smaller compared 
to the Standard Case. For example, it is 2. I per cent 
smaller in the year 2000, and 4.7 per cent smaller in 
2025. As reflected by changes in the index of aging, the 
level and speed of aging are substantially less pro
nounced than those for the Standard Case. In 2025, it is 
140 for the case of Alternative I, as opposed to I64 for 
the Standard Case. 12 

In the case of Alternative II, the results are quite the 
opposite of those for Alternative I. By raising the ceiling 
values by 0.05 years for males and I .24 years for 
females, total population size is 0.6 per cent larger in 
the year 2000, and I. I per cent larger in 2025, as 
compared with that for the Standard Case. The level of 
aging is expected to become slightly higher than that for 
the Standard Case. 

As opposed to faster aging cases such as the Standard 
Case and Alternative II, Alternative I leads to slower 
economic growth in the beginning, but it eventually 
yields faster economic growth, as indicated in table 
XVl.10. In terms of real GNP, Alternative I is margi
nally smaller in the first two decades, as compared with 
the Standard Case or Alternative II. In the terminal 
year of simulation, however, real GNP in Alternative I 

I8I 

Year 

1980 
1985 
1990 
199S 
2000 
200S 
2010 
201S 
2020 
2025 

1980 
1985 
1990 
199S 
2000 
200S 
2010 
201S 
2020 
2025 

Clinics Clinic beds Dentists 

77 2S3 291 61S 38 061 
81 882 320 S48 39 176 
86 813 3S4 33S 40027 
93 180 392 113 40807 
99 928 430 S22 41 411 

!OS 422 46S lSI 41 753 
108 3SI 488 OS2 41 369 
109 922 S07 S37 40 369 
111 097 S28 594 39 379 
110 671 S34 507 38 500 

TABLE XVl.9. FUTURE DEMOGRAPHIC CHANGES BASED ON 

ALTERNATIVE MORTALITY CONDITIONS 

Total 
population 65+ Aging 
(millions) (percentage) index 

Alternative I 
(Constant mortality case) 

........... 117.06 9.10 38.71 

........... 120.S4 10.18 47.35 

........... 122.88 11.50 61.93 

........... 124.90 13.3S 77.17 

........... 126.74 15.16 87.26 

........... 127.49 16.63 94.14 

........... 126.S9 18.30 106.31 

........... 124.SO 20.66 129.00 

........... 121.79 21.4S 142.11 

........... 118.96 21.15 140.13 

Alternative II 
(Rapid mortality decline case) 

. .......... 117.06 9.10 38.71 

........... 120.80 10.30 47.97 

........... 123.94 l l.9S 64.84 

........... 127.13 14.30 83.90 

........... 130.19 16.6S 97.98 

........... 132.09 18.62 108.55 

........... 132.21 20.72 124.89 

........... 130.84 23.46 IS2.79 

........... 128.69 24.57 170.44 

........... 126.27 24.48 170.38 



TABLE XVI. I 0. SELECTED SOCIO-ECONOMIC INDICATORS FOR ALTERNATIVE CASES 

Social strurily 
TOia/ mediral bent/ii 

Rea/GNP" Nominal GNP (purenrage of txpenditurt 
Ytar (billion yen) (billion yen) national incomtl (billion yen) 

Alternative I 
(Constant mortality case) 

1980 ........... 193 695 237 194 12.46 10749 
1985 ........... 254 870 352 862 14.02 17 418 
1990 ........... 324 349 523 376 16.03 27 823 
1995 ........... 398 360 761 609 19.38 48 709 
2000 ........... 472 983 I 103 862 23.65 85 719 
2005 ........... 545 023 I 626 251 28.59 143 579 
2010 ........... 610 119 2 462 052 34.23 238 897 
2015 ........... 670450 3 628 293 40.49 405 738 
2020 ........... 730 524 4 827 000 43.59 558 980 
2025 ........... 796 220 6 149 081 44.80 695 094 

Alternative If 
(Rapid mortality decline case) 

1980 ........... 193 695 237 194 12.46 10749 
1985 ........... 255 024 352 834 14.12 17 769 
1990 ........... 325 064 521 249 16.41 29 842 
1995 ........... 399 325 751 815 20.26 55 368 
2000 ........... 472 479 I 074 882 25.23 102411 
2005 ~ . . . . . . ' . . . . 539 842 I 536 676. 31.01 177 346 
2010 ........... 596 996 2 247 698 37.39 300 827 
2015 ........... 645 645 3 182 382 44.62 512 739 
2020 ............ 688 985 4 030 858 48.68 710 167 
2025 ........... 733 687 4 858 352 50.59 884 752 

• 197 5 constant price. 

is 5.4 per cent greater than in the Standard Case, and 
8.5 per cent greater than in Alternative II. In addition, 
Alternative I shows a lesser financial burden imposed by 
the social security programmes, including pension 
schemes and medical plans, than the Standard Case or 
Alternative II. As presented in table XVl.10, the ratio 
of social security benefits to national income under 
Alternative I is 44.8 per cent in 2025, which is 3.9 
percentage points lower than that for the Standard Case 
and 5.8 percentage points lower than that for Alterna
tive II. These numerical results imply that although 
lower mortality is advantageous in terms of the size of 
human resources in the first few decades, such advan
tages are more than off set in the long run by the 
disadvantages of slower formation of capital stock owing 
to higher social security expenditures. 

I, the number of patients increases by 30 per cent over 
the period I 980-2025, but in Alternative II, it shows a 
42 per cent increase over the corresponding period. A 
major source of this difference lies in the difference in 
size of the age group 65 and over between these two 
opposing cases. 

A brief examination of table XVl.10 also reveals that 
these different mortality paths yield enormous differ
ences in the total medical expenditure. In the' case of 
Alternative I, the total medical expenditure amounts to 
11.3 per cent of nominal GNP in 2025, while it is I8.2 
per cent in the case of Alternative II. These differences 
are directly reflected by the number of patients and 
in-patients, as indicated in table XVI.I I. In. Alternative 

These differentials in the demand for medical services 
lead to considerable differences in the number of 
hospitals, clinics and dentists required to provide the 
same level of per capita medical services as the current 
one. With regard to the required number of hospitals, 
Alternative I needs approximately IO per cent fewer 
hospitals than the lower mortality case in the year 2025. 
Similar observations are applicable to clinics and den
tists. 

From the above discussions, one may conclude that 
the aging of the Japanese population is likely to 
accelerate in the next few decades, and that future 
changes in mortality affect considerably not only the 
level and speed of aging but also Japan's future 
economic performance and the pattern of social needs. 
In the ensuing section, various policy implications of the 
different mortality paths will be discussed. 

TABLE XVI.I I. EsTIMATED NUMBER OF ALL PATIENTS AND IN-PATIENTS, BY AGE PER DAY: 

Agtgroup 

ALTERNATIVE MORTALITY PATHS FOR 2025 
(Unit: 1,000 persons) 

Alternative I 
(Constant mortality case) 

All patients In-patients 

0-14 . . . . . . . . . . . . . . . . . I 081 061 41 273 
802 707 
987 142 

I 831 122 

15-64 .. . . . . . .. . . . . . . . 5 120 302 
65 and over . . . . . . . . . . . . 4 568 966 

TOTAL 10 770 329 
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Alrtrnative ti 
(Rapid morrality derline rast) 

Allpati•nts 

I 092 382 
5 233 701 
5 653 579 

11979662 

ln-patienlS 

41 695 
820786 

I 236 642 

2 099 123 



D. POLICY IMPLICATIONS AND CONCLUDING 

REMARKS 

The simulated results indicate that the Japanese 
population will age rapidly in the next few decades, and 
this in turn will lead to economic slow-down, rapid 
inflation and rising social security costs. Due to their 
rising costs, government medical plans and pension 
schemes seem likely to encounter serious financial 
difficulties either towards the end of this century or at 
the beginning of the next century. Such possible finan
cial insolvency in the operation of these social security 
programmes suggests urgent needs for basic reformula
tion of these programmes. 

One of the policy measures being considered by policy 
makers is to lower social security benefit levels. Lower 
benefits contribute to higher saving rates and promote 
faster capital formation. Reduced social security bene
fits lead to a lessening of social security contributions, 
thus alleviating cost-induced inflationary pressures. 
Lower pension benefits also discourage aged workers 
from early retirement. Moreover, reduced benefits and 
coverage in medical plans contribute to mitigating 
government deficits, thus keeping aggregate savings at a 
relatively high level. 

Lower social security benefit levels would need to be 
implemented jointly with a set of compensatory policy 
measures. 13 These compensatory measures include the 
provision of greater employment opportunities for the 
elderly, the development of vocational training pro
grammes for re-employment, and accessibility to- hous
ing facilities for retirees. To formulate these compensa
tory policy measures effectively, basic needs for the 
elderly should be carefully re-evaluated from the view
point of intersectoral planning. 

Among these compensatory policy measures, the 
provision of employment opportunities for aged persons 
requires special attention. Japan's institutional employ
ment structure differs from that of other countries in 
that it is the tradition for a worker to remain with the 
same enterprise and enjoy guaranteed lifetime employ
ment until he reaches a predetermined retirement age, 
normally 55 years. It should be noted that this retire
ment system was instituted when Japan's life expectancy 
at birth was still around 50 years. Although life 
expectancy has improved to a remarkable extent, the 
retirement age has been extended by only a few years in 
the past several decades. One of the primary reasons for 
such a slow change in retirement age is the prevalence 
of the seniority wage system where the wage of each 
worker is determined on the basis of his duration of 
service. For this reason, management tends to prefer not 
to keep an old worker on the payroll. Extension of the 
retirement age, therefore, requires basic changes in the 
Japanese remuneration system. 

The feasibility of the above-mentioned policy meas
ures is directly dependent upon the future pattern of 
mortality change. Faster improvements in mortality 
tend to underline the need for faster institutional 
responses in various socio-economic dimensions. It 
should be noted that the more drastic these institutional 
changes are, the more complicated the adjustment 
problems. For instance, if pension benefits are lowered, 
1t is very likely to result in the worsening of intergenera
tional equity. Reduced medical benefits would also lead 
to similar difficulties. 
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The other problem arising from mortality changes is 
intra-generational inequity. Owing to differences in 
mortality in favour of females, females tend to enjoy 
higher returns on their investments in social security 
programmes, as compared with males. 14 As demonstrat
ed by the numerical experiments discussed above, there 
is a difference of 4.33 years in life expectancy at birth 
for the Standard Case, 5.22 years for Alternative I and 
5.49 years for Alternative II. The seriousness of the 
intra-generational issue, therefore, depends heavily on 
the future pattern of mortality differentials by sex. 

Such mortality differentials by sex lead to another 
problem. In the age group 65 and over, women outnum
ber men to a considerable degree. In 1980, for instance, 
the population aged 65 and over totals 10.7 million, out 
of which 6.2 million persons are females and 4.5 million 
persons are males; the net sex differential is only 1. 7 
million persons. In the year 2025, however, there is an 
excess of 2.99 million women for the Standard Case. 
Alternatives I and II have 3.5 million and 3.7 million 
too many women, respectively. These numerical results 
suggest that in a universal-marriage society like Japan, 
the number of widows will increase in the next several 
decades. The incidence of widowhood, however, differs 
considerably with the age-sex-specific pattern of mortal
ity improvements. These sex compositional changes in 
the old age group are likely to create a wide range of 
disturbances in the Japanese family structure and 
housing arrangements. 

From the above discussions, it is clear that further 
mortality improvements will directly affect the nature 
and magnitude of problems related to population aging. 
~urther research on likely limits to the prolongation of 
hfe expectancy is therefore urgently needed tn facilitate 
effective long-range planning at government, communi
ty, business, familial and personal levels. 
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XVII. WORK ABILITY OF THE AGED UNDER CONDITIONS OF 
IMPROVING MORTALITY* 

Jacob J. Feldman** 

The designation of a normal retirement age has been 
linked to the age at which people are no longer 
"sufficiently healthy to function in their jobs". This 
linkage was accepted by both the proponents and the 
opponents of raising the retirement age in the March 
1981 report of the National Commission on Social 
Security. The majority position was: "The Commission 
anticipates that increased longevity will be accompanied 
by a corresponding increase in active life. . . . Expert 
opinion in the field of research on aging holds that the 
period of 'diminished vigor' associated with aging will 
decrease so that 'chronic disease will occupy a smaller 
proportion of the typical life span'."1 On the other hand, 
a minority of the commission contended that "the 
evidence does not support any claims that longer life is 
equivalent to longer years of good health. . . . The 
evidence certainly does not support speculation that the 
incidence of good health is increasing."2 Unfortunately, 
the current state of knowledge does not permit a 
definitive resolution of this controversy. I shall attempt, 
however, to clarify some of the issues. 

We shall focus on the populations in the age groups 
between 50 and 69 years of age because the experiences 
of these groups are most relevant to the issue of 
retirement age. As can be seen from figure XVII. I, the 
death rates for women in this age range have been 
declining rather steadily since 1950. In fact, death rates 
for women of this age began to decline rapidly and 
steadily in about 1935, so this trend has been operative 
for nearly 50 years.3 We can see from figure XVIl.2, on 
the other hand, that the rapid downward trend in death 
rates for men between 50 and 69 years of age has been 
in effect only for the past 15 years. We should also note 
that at each age in this range, the death rate for men is 
twice as high as the death rate for women. 

It has been suggested that the decline of death rates 
for this age segment is tantamount to improved health 
or to a reduction in the prevalence of ill health and work 
incapacity.4 What light do the data shed as to the 
validity of this supposition? While definitive long-term 
trend data bearing on health status are not available, 
figure XVIl.3 permits us to examine short-term trends. 
We see there that the proportion of men in the 50 to 69 
age segment reported as being unable to work because 
of illness increased between 1970 and 1980. Remember, 
this was the period of the rapid decline in death rates 

•statement before the National Commission on Social Security 
Reform, 21 June 1982. The chapter originally appeared in Health and 
Society Milbank Memorial Fund Quarterly, vol. 6 I, No. 3 (I 983), 
and is reprinted with the permission of the Quarterly. 

••Associate Director for Analysis and Epidemiology, National 
Center for Health Statistics, United States Department of Health and 
Human Services. Grateful thanks are due to Thomas F. Drury for 
critical evaluation. 
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for men of that age. Furthermore, the fragments of 
available evidence regarding work-disability rates dur
ing earlier periods suggest even somewhat lower levels in 
the more distant past. For instance, for men aged 55 to 
64, the rate of reported work disability in 1949 was 
about 10 per cent.5 (Approximately 12 per cent of men 
aged 55 to 64 were reported as having been kept from 
working because of illness on the day of the interview. 
Since the data presented here for the recent period 
pertain to relatively long-term disability, the 1949 
statistics must be adjusted; About three fourths of those 
reported as disabled had been, by the day of the 
interview, disabled for three months or longer. This 
means that approximately 9 per cent of all men in the 
age group had been disabled for three months or longer. 
The estimate of 10 per cent in the text includes an 
additional correction for men with a disabling chronic 
condition that had its onset within three months prior to 
the interview.) The rate was apparently even lower in 
1935.6 Thus, rather than the predicted decline in the 
prevalence of worlc disability, we appear to have beer. 
experiencing an increase. 

Some definitions are in order at this point. We are 
here defining a disabled person as one who is reported 
as not being able to work at all because of one or more 
chronic conditions. Examples of such chronic conditions 
would be coronary heart disease, arthritis, a musculo
skeletal impairment due to an accidental injury or a 
stroke, and blindness. We are not restricting our defini
tion to the totally and permanently disabled. We are 
counting cases here, however, only if they are relatively 
long-standing. Total recovery or rehabilitation for the 
disabled in the relevant age groups tends to be relatively 
rare, although partial recovery does occur rather fre
quently.7 

Some of the individuals who are here being counted 
as work disabled would probably, under the proper 
circumstances, be able to earn money at some type of 
employment; not all of them are totally disabled. 
However, these are individuals who are unable to 
perform the duties of a regular job of a type for which 
they appear suited. 

Returning to the question at hand, how do we account 
for the increase in the prevalence of reported work 
disability that has been taking place concomitantly with 
the decline in mortality rates? While there are obviously 
a number of different factors at work, 8 figure XVIl.4 
can help us to appreciate that a decline in mortality 
does not necessarily signify a decline in work disability. 
The schematic represents what happens to a population 
cohort over a 10-year period, from age 55 to age 65. As 
one might expect, death rates among the disabled have 
generally been extremely high.9 Thus, at earlier times, a 
substantial proportion of those disabled at age 55 would 
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Figure XVII.I. Decline in death rates for women: United States, 1950-1978 
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Figure XVll.2. Decline in death rates for men since the late 1960s: 
United States, 1950-1978 
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Figure XVll.3. Increase in work disability rates for men during 1970-1980: 
United States 
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Figure XVll.4. Transition schematic 
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have died before reaching age 65. The pool of disabled 
at age 65 was limited in size because it was, in the main, 
composed only of individuals who had become disabled 
in the fairly recent past. This situation may very well 
have been changing since the late 1960s. The death rate 
from myocardial infarction (heart attacks) has been 
declining rapidly for both men and women in their 
fifties and sixties.10 Myocardial infarctions are frequent
ly the proximate cause of death, the coup de grace, for 
individuals with other infirmities. 11 (On the basis of 
multiple cause-of-death tabulations, it is clear that most 
individuals who die of a myocardial infarction also have 
been suffering from other health impairments.) Re
duced incidence and improved survival for myocardial 
infarction among the disabled would result in a major 
increase in the size of the pool of disabled at age 65, for 
instance. In terms of figure XVIl.4, it appears that what 
may have been happening is that the rate represented by 
stream 6 has been appreciably decreasing m size while 
the rate represented by stream 5 has been expanding, 
resulting in the marked accumulation of disabled indi
viduals at older ages. 12 (Fries and Crapo predict that a 
period of "increase in the number of years of impaired 
health per person" will precede the anticipated "com
pression of infirmity".) 

I should now like to turn to the current situation as 
represented by figure XVIl.5. The steady rise of the 
prevalence of work disability with age is striking if not 
surprising. The rates in this chart can, of course, be 
viewed two ways. Combining the three educational 
groups, we might observe that, for instance, 24 per cent 
of all men aged 65 through 67 are too disabled to 
engage in any gainful employment. Alternately, we 
might observe that 76 per cent of men of that age are 
still able to work to some extent. It should also be noted, 
however, that in addition to the 24 per cent of the men 
aged 65 to 67 reported as not being able to work at all, 
another 13 per cent are limited in the kind or amount of 
work they can perform; this leaves 63 per cent being 
reported as fully able-bodied with respect to work. 

The other striking fact conveyed by this figure is the 
wide differential in work-disability rates according to 
educational attainment. At ages 62 to 64, 29 per cent of 
the men who had not been graduated from high school 
were unable to work because of a health problem; 
among men completing one or more years of college, 
only 8 per cent had such a limitation due to health. 
Those with less education are likely to be in more 
physically demanding jobs than are those with more 
education. The less educated may also not have the 
skills necessary to be employed in a physically less 
demanding alternative job. There are a number of other 
explanations for these observed differences but they 
need not concern us here. 13 The central question facing 
this commission in this regard is whether the prevalence 
of work disability of people in their sixties will decline in 
the future as successively more highly educated genera
tions pass through that age range. I know of no way to 
answer this question with any certainty. It would seem, 
however, that trends in the occupational and industrial 
structure of the economy would be as important as 
trends in educational attainment. It appears likely that 
there will remain in the future a substantial number of 
jobs that are physically or emotionally demanding. 
While service industries are projected to be the fastest 
growing employment sector, it should be kept in mind 
that strenuous work such as automobile repair and 
hospital nursing is expected to be a rapidly growing 
component of the service sector. Similarly, rapid growth 
in employment opportunities is expected in eating and 

Figure XVll.5. Sharp increase in work disability rates for men with age (the less 
educated experience the highest work disability rates): United States, 1976-1980 
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drinking establishments, jobs that also require consider-
able stamina.14 · 

Differences in work-disability rates between men and 
women can be examined in figure XVIl.6. At each age, 
women are reported as having a higher prevalence of 
work disability than are men. As was pointed 9ut in 
connection with figures XVII. I and XVIl.2, the death 
rates for men in this age range are twice as high as 
those for women. The discrepancy between the mortality 
and disability differentials confirms our contention that 
mortality rates are very poor indicators of work-disabil
ity prevalence rates across population groups or over 
time. 

In figure XVIl.7, we observe the rapid increase with 
age in the prevalence of certain functional impairments. 
For instance, about 22 per cent of all women between 35 

and 44 years of age experience some trouble standing 
for long periods; this prevalence nearly doubles by ages 
55 to 64. Only four typical functional capacities are 
shown in the chart but the age patterning in prevalence 
is nearly identical for a wide variety of physical 
activities that are commonly required for jobs. 

We can see from figure XVll.8 that the age pattern 
for men is quite similar to that for women, although the 
reported prevalence rate at each age for each particular 
impairment is generally somewhat lower for men. It 
should be understood that these physical limitation 
counts are based on a low threshold of limitation. We 
note, for instance, that 28 per cent of men aged 55 to 64 
report themselves as having some trouble lifting or 
carrying 25 pounds. Only a small minority of the men 
with the limitation are completely unable ever to lift or 

Figure XVll.6. Work disability rates higher for women than for men: 
United States, 1976 
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Figure XVll.7. Difficulty in performing routine acts as one grows older: 
women, United States, 1978 
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Figure XVll.8. Difficulty in performing routine acts as one grows older: 
men, United States, 1978 
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carry that much weight. Most of these men can handle 
25 pounds during certain periods of time, for instance, 
while their bursitis or back conditions are in remission. 
There are other periods, however, when these same men 
find it quite painful or difficult to lift or carry 25 
pounds. Some of the men can perform such a task 
occasionally with practically no difficulty, but would 
have trouble doing it repeatedly and frequently. For 
some individuals, the pain and discomfort of such 
exertion is noticeable but relatively mild; for others, it 
may be more severe but still bearable. Although the 
limitation categories presented here are extremely heter
ogeneous with regard to severity, we do need to 
recognize how rapidly the prevalence of functional 
limitations increases with age. 

It is clear that some individuals could continue 
working despite a physical limitation if they could find a 
job that would permit them to work intermittently, i.e., 
during periods of remission of their symptoms. Others 
could work part-time but not full-time. Still others could 
work at a physically less demanding job but not at their 
regular jobs. Such employment changes would, of 
course, generally result in an appreciable diminution of 
earnings. Before the advent of current social insurance 
and income maintenance programmes, such employment 
shifts occurred with some frequency. Older workers left 
more physically demanding occupations and became 
night watchmen, guards, doormen, elevator operators, 
bootblacks, gardeners in private households, and real 
estate agents. 15 In addition, the substantial proportion of 
older workers who were self-employed as farmers, 
shopkeepers and craftsmen were able to adapt to their 
physical limitations by working intermittently or part
time or by selectively performing those of their former 
array of tasks that their impaired health permitted. 
Because of such changes in work activity, earnings 
declined appreciably for a segment of the aging popula
tion as they passed through what is now viewed as the 
retirement period. Present-day workers suffering physi
cal impairments might not be as successful in obtaining 
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suitable alternative employment as were their counter
parts half a century ago. There are probably fewer "old 
folks" jobs in the economy now and there may be 
greater institutional barriers to sporadic, occasional or 
part-time employment.16 (In a section of his monograph 
entitled "Contracting Field for Employment of Older 
Workers", Durand indicates that the institutional barri
ers to employment were already a serious problem in the 
period immediately following the Second World War.) 
The state of health and the requirements of the job for a 
majority of workers reaching their mid-sixties would 
permit them to continue in their regular line of work 
with only minimal, if any, job redesign. It is the sizable 
minority with a rather wide discrepancy between the 
demands of their regular jobs and their remaining 
functional capacity for whom there is a problem. 

The concern of this commission is with future trends 
in work disability, a question I have addressed only 
tangentially. The problem is illustrated by the discussion 
in a recent Social Security Administration Actuarial 
Note17 that projects equivalent retirement ages to the 
year 2050. Permit me to quote briefly from the note: 

"The measures of equivalence considered in this 
note take into account mortality, but do not take into 
account morbidity. That is, they adjust for the 
expected length of life spent in retirement, but they 
ignore the question of whether that life is spent in a 
more or less healthy condition. One reason for 
ignoring that question in this note is that morbidity is 
much more difficult to quantify than is mortality. 

. Another reason for ignoring morbidity is that we 
believe that mortality and morbidity are correlated. 
That is, when mortality improves, morbidity also 
tends to improve." 

I suggested earlier that a decline in mortality rates 
can be connected with an increase in morbidity rates. As 
can be seen in the top panel of figure XVIl.9, the 
prevalence rate of disabling heart disease has been 
increasing throughout the recent period of rapidly 



Figure XVll.9. Increase in disability rates due to heart disease and arthritis over the past decade: 
United States, 1969-1980 
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declining heart disease mortality rates. People with 
disabling heart disease may be surviving longer. 18 (The 
observed improvement in long-term survival for patients 
with angina pectoris is suggestive.) This could result in 
an increase in the size of the disabled population. 

A second point of confusion involves the equating of 
life-threatening conditions with disabling conditions. 
While there is obviously some overlap between the two 
sets of conditions, a great deal of disability is caused by 
conditions that are not lethal. Musculoskeletal condi
tions are the cause of a large proportion of work 
disability. Arthritis, for instance, does not appear to 
shorten one's life to any great extent. Figure XVII.9 
shows the upward trend in the prevalence of disabling 
arthritis during the past decade or so. While it is not 
clear why this prevalence has been increasing, there is 
no particular reason why reductions in mortality rates 
should result in a reduction in the prevalence of arthritis 
or of any of a number of other disabling conditions that 
are generally not lethal. 

It has been suggested that the future trend will be 
markedly different from that depicted here. The concept 
of the "compression of infirmity" has been receiving 
wide currency. 19 It is held by some that the age at which 
chronic diseases manifest themselves is largely under 
our control as individuals and as a society. The age of 
onset of disability could be delayed by attention to such 
personal health habits as exercise, cigarette smoking, 
alcohol abuse, obesity and dietary intake as well as the 
management of high blood pressure and control over 
environmental pollution. Under this scenario, a wide
spread reform in personal health habits is taking place 
and will eventually result in the postponement of the age 
of onset of disability. The prevalence of work disability 
would certainly then be lowered in the age span of 
concern to us here. In terms of figure XVII.4, the stock 
of disabled at age 55 would be much smaller and the 
flow of stream 2 would be much slower, thereby 
reducing the proportion of disabled at age 65 and, of 
course, at all intervening ages. 
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What the future holds in this regard is very much a 
matter of conjecture. The Jong-term impact of further 
mortality reductions on the health of the surviving 
population is difficult to gauge. What has been happen
ing with regard to diabetes is instructive. Diabetes is a 
condition of which we do not as yet know how to retard 
the onset but for which the duration of survival subse
quent to onset has improved tremendously. Before the 
use of insulin in the management of diabetes, very few 
patients lived more than three or four years after 
diagnosis. Diabetic comas caused very early deaths. 
Subsequent to the use of insulin and other advances in 
the management of diabetes, patients began to survive 
for far longer periods of time. Medicine became aware 
of a wide variety of late complications of the disease 
that arise only after an individual has lived with the 
disease for many years. When almost all patients died 
soon after onset, there was no way of knowing what the 
late complications would be. The greatly improved 
survival of diabetic patients has resulted in an extremely 
large increase in the prevalence of the condition and 
such disabling complications as vision Joss and cardio
vascular problems.20 The lesson to be learned from this 
is that we forecast the future course of disability 
prevalence at our own peril.21 

The "compression of infirmity" is based on the 
anticipation of an imminent widespread reform of 
personal health habits. Certainly a lower proportion of 
the population smokes cigarettes now than was the case 
a decade or two ago. Some other health practices have 
also shown improvement, but there is no assurance that 
these trends will continue. Furthermore, it is not clear 
that the recent trends for alcohol and drug abuse have 
been particularly favorable. It is difficult to place a 
great deal of confidence in a forecast of future disability 
rates that is contingent on a widespread and permanent 
change in behavior. 

I have attempted in these remarks to inject a note of 
caution regarding the forecasts of a rapid decline, 
perhaps by the turn of the century, in the prevalence of 



work disability. On the other hand, we cannot extrapo
late the recent increases in work-disability prevalence 
very far into the future; advances in the prevention, 
treatment or rehabilitation of musculoskeletal condi
tions could be countervailing factors. In addition, jobs 
could be redesigned to accommodate the handicapped. 
Given the many intangibles, the commission's recom
mendations concerning the retirement age will undoubt
edly have to be formulated in the face of considerable 
uncertainty regarding the future course of disability 
prevalence rates. "Increases in longevity in the past have 
generally been somewhat larger than the best-informed 
estimators had predicted."22 Disability prevalence may 
well be more difficult to predict than is longevity. Our 
relatively poor record in predicting the future course of 
mortality rates does not bode well for our prediction of 
disability prevalence trends. 
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