








are possibly better nourished on the average than their
national counterparts.

The prevalence of malnutrition was examined in
another Matlab study where anthropometric measures
of 882 children were obtained. Using the Harvard
weight-for-age standard, 14.4 per cent of female chil­
dren were classified as severely malnourished, but only
5.1 per cent of males. The percentage of moderately mal­
nourished girls (59.6 per cent) exceeded that of boys
(54.8 per cent). In the normal and mild categories of
nutritional status the proportion of males exceeded that
of females (Chen, Chowdhury and Huffman, 1980).

In the section on levels and trends in mortality, it has
been shown that in Bangladesh, as a whole, mortality
rates (per 1,(00) fell from around 40 to about 20 during
the period 1950-1965. This achievement on a national
level has been attributed to vertical programmes like
malaria and smallpox eradication; the overall develop­
mental context has not improved rapidly. The availabil­
ity of drugs and some preventive measures, including the
introduction of tube-wells etc., are also considered as
reasons for the reduction in death rates. It is suggested
that the establishment of rural health complexes would
have a direct impact on future reduction of mortality
levels (Economic and Social Commission for Asia and
the Pacific, 1981). The Teknaf study referred to earlier,
showing rapidly falling clinic attendance after three
miles, throws some doubt on this approach unless the
complexes can be spaced very near to one another.

Studies on tube-well use have also shown that the
mere distribution of tube-wells does not diminish the
incidence of diarrhoea, since water is utilized from a
variety of sources (Curlin, Aziz and Khan, 1977).There
is a need for health education including appropriate
sanitation; e.g., a small study on hand-washing has
shown that the use of soap can diminish incidence rates
of shigella (Khan, 1981). Some approaches which ap­
pear simple, such as the use of boiled water for drinking,
are in fact outside the reach of large sections of the
population. A study in fuel use has shown that the costs
of boiling water would account for over 30 per cent of
a poor family's income (Gilman and others, n.d.),

The Companiganj data on cause of death show that
for the period 1975-1978 malnutrition accounted for
13.1 per cent of deaths (table 127). The availability of
food is always a crucial question in Bangladesh, and
depends heavily on climatic conditions and favourable
monsoons. The unsettled political situation during the
past decade has also contributed to the problem of the
availability of food. Forty-six per cent of families in
rural areas and 95 per cent in urban areas have calorie
intake below an acceptable level. Iron and vitamin A
deficiency are common (Bangladesh Health Profile,
1977). Per capita protein and calorie consumption was
estimated to have declined during the 1960-1976 period.
The average total calorie intake was estimated at 2,094
in 1975-1976, as compared with 2,301 in 1962-1964
(nutrition survey 1975-1976). Any strategy to reduce
mortality must take into account the importance of the
stabilization of food stocks and their availability over
crisis periods. The fragile economy of the country has
been largely responsible for the overall crude death rate
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for the past decade in Bangladesh remaining at the fairly
high level of just under 20 per 1,000.

E. SOME COST CONSIDERATIONS

In this section some data related to the cost of the
Demographic Surveillance System (DSS) and the diar­
rhoea treatment centre in Matlab are presented. Effective
interventions to improve health in developing countries
require informative data on the distribution of death and
disease over time, space and social group as well as by
type of disease and cause of death. Hence the relative
cost of data systems is an important, but often over­
looked, aspect of health improvement. The collection of
mortality data on the DSS is a costly, intensive affair,
which cannot easily be replicated elsewhere. A compari­
son of the costs involved in the DSS with other projects
that monitor vital events in "small areas" can provide
important elements for policy decisions regarding vital
registration. Design and costs of data collection from
the Companiganj health project are briefly compared
with the DSS to point out some strengths and weak­
nesses of the two systems.

A detailed description of the DSS was presented at the
beginning of this report. The Cornpaniganj health proj­
ect started as a joint venture of the Government of
Bangladesh and a voluntary agency. It was designed to
establish a model of the national integrated and family
planning programme of 1973 in a single thana. In this
model, it was proposed that various features of the Gov­
ernment's programme would be tested and evaluated
and that there would be experimentation with certain
modifications, particularly local recruitment of women
to work in their own unions (a sub-unit of a thana) and
the development of a maternal child care programme. In
September 1974, a separate evaluation unit was estab­
lished, which carried out a 10 per cent enumeration sur­
vey and began monthly vital registration to record all
births, deaths and migrations in a 10 per cent sample of
houses. The objective was to observe changes in vital
rates which might occur as a result of project interven­
tions and to provide basic information on demographic
and health variables in a defined population (Ashraf,
Alam and Khan, 1980).

Table 134 presents a comparison of some of the main
items distinguishing the Matlab and Companiganj
health projects. One striking element is clearly the differ­
ence in cost. The DSS has been budgeted to cost around
$300,000 per year, in comparison with $20,000 per year
for the Companiganj project. On a per capita survey
basis, however, the costs are not very different.

Efforts are being made to reduce the costs of the DSS
system. An integral part at the moment is supervision of
staff, which is effectedby the running of speedboats. The
rising costs of gasoline make intense supervision a costly
affair.

Twenty per cent of the budget has been allocated to
transport costs. Personnel costs are high, accounting for :
nearly half of the overall budget. Cheaper surveillance
systems are clearly necessary. The question remains
whether the type of intensive field check-ups, in terms
both of vital registration and of in-depth studies, that
can be done in Matlab are feasible using cheaper surveil­
lance systems.



The Companiganj project has been conducted on a
sample basis. The evaluation unit costs about $20,000
per annum. Some of the advantages of the Matlab proj­
ect are shared by the Companiganj health project.
However, intensive field case-control studies have not
been carried out in the Companiganj project, since the
orientation of the two projects is quite different. Of
interest in the Companiganj project is the fact that an
evaluation unit can be attached to a health intervention
programme without much additional cost (Chowdhury,
Ashraf and Aldis, 1978). If one needed vital rates and
changes only, evaluation units of the Companiganj type
would be sufficient. Similar inverse relations between
mortality and socio-economic status were recorded
within Matlab and Companiganj. However, even in
Companiganj, due to the size of the effects of the
famine, it has not been possible to separate out the
effectsof the programme from those due to the famine.

Limitations of the Matlab project would also apply to
the Companiganj health project. For instance, if a long­
term use of the same sampled areas were envisaged, a
contamination effect would set in. To avoid this, some
sort of sample rotation would be necessary. In fact, the
Companiganj evaluation unit has been closed for lack of
funding. The Companiganj project, too, has suffered
from inadequate data reporting: the first full-scale
reports coveringthe five-year period were issued in 1980.
This aspect of data processing is one which is overlooked
in many projects in developing countries. The time lag
between data collection and publication of reports is
often as long as three to five years. The value of the
results is thus diminished (D'Souza, 1981).

Cost-effectiveness studies of health
interventions

The Matlab treatment centre was opened in 1963 to
treat diarrhoeal diseases in the area - in particular
cholera. While serviceswere provided, the focus of work

TABLE 134. ITEMS OF COMPARISON BETWEEN

MATLAB AND COMPANIGANJ HEALTH PROJECTS

Studies undertaken . Vital rates/several in­
depth studies

Time period 1966-present
Scope Related to national and

international pro­
grammes

International staff .. Presence continuing

Population (1974) .. 160 000
Cost $300 000 p.a.
Type Longitudinal
Sample 100 per cent
Lowest-leveldata-col-

lection personnel . Educated female work­
ers

Purpose Research oriented with
special reference to
diarrhoeal diseases

MGt/ab Ambu/ance Sotaki

Long-run average cost per patient 16.77 12.89 3.36
Long-run average cost per severe

patients ..................... 676.21 178.53 93.S9
Long-run average cost per death

averteds ., .................. 1352.40 3S7.06 187.19
User numbers .................. 10 618 4359 891
Number of severelydehydrated .,. 263 157 32

TABLE 135. SUMMARY OF COST-EFFECTIVENESS FIGURES, MATLAB

TREATMENT CENTRE AND SOTAKI CLINIC

( US dollars)

Source: S. Horton and P. Claquin, "Cost effectiveness study of
hospital and of ambulance services at Matlab treatment centre", Inter­
national Centre for Diarrhoeal Disease Research, Bangladesh, Work-
ing Paper No. 26, May 1982.. .

a Patients for whom severe dehydration was recorded on admis­
sion.

b It is assumed that 50 per cent of severely dehydrated patients
would have died in the absence of treatment.

was mainly on research; a fleet of speedboats were used
as ambulances for ethical reasons - to prevent any
deaths in the study area. As reported in the health inter­
vention and mortality section, one study (Mosley, Bart
and Sommer, 1972) showed that the treatment centre
was more effective than a cholera vaccine campaign.
During a cholera epidemic it was estimated that the
treatment centre averted 159 deaths of the 318 cases
treated. The assumption utilized was that 50 per cent of
the cases would have died. Inoculation against cholera
would have averted fewer than 143 of the hospital cases
and thus fewer deaths. In 1980 prices- using a World
Bank price index-the cost of treatment per patient
would have been $14.91 and the cost per death averted
$603.48. Mosley's cost estimates for the treatment cen­
tre and an immunization programme suggest that the
former would have been more cost-effective. A later
study (Oberle and others, 1980) showed that the cost per
patient in the hospital was about $11 and the cost per
death averted was between $38 and $81. Translated into
1980 prices, costs would have been $13.83 per patient
treated and $48 to $102 per death averted. The costs of
an immunization campaign were not calculated but were
indicated to be higher. The 1980price conversions men­
tioned earlier are taken from a working paper (Horton
and Claquin, 1982) recently prepared to compare the
cost-effectiveness of the Matlab treatment centre with its
speedboat ambulance service and an alternative decen­
tralized unit in Sotaki village in the Matlab area. When
an ambulance boat was withdrawn from Sotaki the unit
was set up with community participation for diarrhoea
treatment. The International Centre for Diarrhoeal
Disease Research, Bangladesh, supplied the necessary
medical and officesupplies and trained six volunteers to
give oral and IV fluids and certain drugs.

Table 135 presents a summary of cost-effectiveness
figures for the Matlab treatment centre, with ambulance
costs shown separately, and for the Sotaki clinic. The
term "long-run average cost" includes both user­
dependent costs (drugs, food, gasoline) and user­
independent costs (wages etc.), as wellas equipment and
depreciation costs. In the determination of costs the con­
ceptof economic resource costs was utilized. Even for a

Companigan]
htll/th project

Present for first few
years

Uneducated female
workers

Programme evaluation
oriented with refer­
ence to integrated
and family planning
programmes

Vital rates/causes of
death

1975-1980
Related to national

programmes

114000
$20000 p.a,
Longitudinal
10 per cent systematic

Mattab
projectItem
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resource which is available free to the centre, such as the
building of the Matlab treatment centre, a cost was
imputed equivalent to the cost that would have been
necessary to rent the facility. Further, since the treat­
ment centre has a research function, some joint costs had
to be allocated partially as a service cost. Various esti­
mates have been provided in the working paper. The
maximum variant has been shown in table 135.

The "cost per death averted" by the treatment centre
shown in the table is more than twice that estimated by
Mosley, and more than twelve times that of Oberle.
Clearly there are differences of methodology and
assumptions. The Oberle study, for instance, takes no
account of expatriate supervision. The estimates of "cost
per patient treated" are closer in the various studies if the
rising costs of gasoline are reviewed separately. If one
compares the table data for the Matlab treatment centre
and Sotaki, a first assessment would be that decentral­
ization is cost-effective, even when the high ambulance
costs are separated out. However, there are serious
problems of comparability - for example, the classifica­
tion of dehydration status by the volunteers of Sotaki
and the staff at the Matlab treatment centre could be
different. The economic resource cost of Sotaki could
have been underestimated. The efficacy of Sotaki
depends to a large extent on the continuing logistic and
technicalsupport of the Matlab treatment centre. Estima­
tion of the cost of such support only in terms of supplies
delivered would be inadequate. A fairer comparison
would estimate the costs of maintaining the whole study
area by a set of decentralized units independent of the
Matlab treatment centre completely. The ability to han­
dle epidemic situations that occur seasonally should also
be compared. The working paper provides interesting
results and highlights the complexity of cost-effectiveness
studies, particularly when the confounding needs of both
research and servicesare present and must be separated.

This brief section on cost considerations points to the
need for further research and standardization of meth­
odology. Questions related to effectiveness, cost and
availability have to be studied. Clearly immunization
such as that against tetanus is both effective and cost­
effective. Measles vaccine is still costly, though quite
effective. Both these immunization approaches require a

.cold chain, which is difficult to maintain in rural areas
without electricity. A vaccine for cholera that is effective
has still to be developed. Savings in costs for diarrhoea
treatment by the use of oral rehydration rather than IV
fluid are considerable (Mosley, Bart and Sommer,
1972). Decentralization of treatment to the village or
home could also be a future avenue for cost savings as
well as ensuring availability. Studies of costs for in­
troducing preventive measures - water, sanitation and
health education, especially of the mother - should be
undertaken.

F. CONCLUSION

The brief discussion of the Demographic Surveillance
System (DSS) and the various studies done in the Mat­
lab area referred to in this report are an attempt to illus­
trate the utility of maintaining a "small study area"
within which mortality and morbidity processes can be
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investigated. For a developing country, such an area can
provide immensely valuable data about a wide range of
health and population issues.

The DSS constitutes one of the most valuable institu­
tional resources of the International Centre for Diar­
rhoeal Disease Research, Bangladesh, vital for the con­
duct of certain types of field research in diarrhoeal
diseases, nutrition, population and health care.

Seven broad areas in which the system possesses dis­
tinct comparative advantages have been identified.
These are:

(a) The Matlab surveillance system is necessary for
health, nutrition and demographic research, which
require an accurate account of the population. Such
demographic information is essential for the computa­
tion of rates. Vital and other rates are essential for field
research, particularly for the assessment of the impact of
various programmatic or technological interventions
(e.g. vaccine, oral therapy, contraceptives);

(b) The Matlab surveillance system provides accu­
rate sampling frames for sample surveys or in-depth
studies;

(e) Because the DSS has been operational since
1966, the age of most children under 18 is known with
accuracy in most of the area. Precise age data strengthen
selected research in nutrition, population and infectious
diseases;

(d) Because of the continuous relationship of the
Centre for Diarrhoeal Disease Research with the Matlab
population, including the provision of health and diar­
rhoeal disease prevention services, some studies requir­
ing client co-operation may bemore easily conducted in
this as compared with other areas;

(e) The longitudinal nature of the surveillance
system facilitates prospective research designs, including
the documentation of time trends;

if) The demographic data may reflect national
trends, if not national levels, and thus may be helpful for
national planning purposes;

(g) The DSS may be employed as a field training
area in epidemiological, population, nutrition and
health care research.

Five limitations of the system are:
(a) The DSS is an expensive research instrument

operated by an institution which enjoys a high level of
autonomy. It does not necessarily represent a replicable
model for others who may require surveillance systems
for other purposes;

(b) The DSS provides reliable measurements of out­
come variables (such as births and deaths) but contains
little information on antecedent biosocial causes or pro­
cesses responsible for the observed outcomes. Except
where study designs take this into account, only infer­
ences may be made about the determinants of the
observed outcomes;

(e) The data collection of the surveillance systems is
hierarchical and depends upon close supervision. There
is insufficient community participation in the data col­
lection or in the use of the information generated;

(d) Past intervention research, current health
services and multiple, concurrent research designs are



only several of the factors that may "contaminate" the
study design of any individual study in the research area,
sometimes introducting an unquantifiable bias into
research results;

(e) The transfer of health technology to other areas
of Bangladesh, developed in Matlab, may not be easy.
Differentials in pay structure, motivation and supervi­
sion as well as local political and other problems could
be important obstacles to such a transfer.

At the inception of the Matlab project, health inter­
vention was limited to the needs of research projects
focusing primarily on vaccine trials; now the limited
health interventions in the MCH-FP area constitute a
serious attempt to combine service and research goals.
Recent studies in Matlab have shown that the MCH-FP
project had a sustained effect on lowering fertility rates
(Phillips and others, 1982; Stinson and others, 1982).
The effect on the mortality levelhas yet to be thoroughly
assessed, though it is likely the apparent reduction in
mortality cannot be attributed to a single component
such as lower fertility or immunization. Nutrition
studies have been made but major nutritional interven­
tions, apart from education, have not been carried out.
A study on food allocation (Chen, Huq and D'Souza,
1981) has shown that females may receive less food than
males at corresponding ages and requirement levels.
This may account for sex differentials in mortality at
least partially indicative of cultural bias.

Education, especially of the mother, is an important
correlate of mortality levels. During the difficultyears of
1974·1977, children under 3 years of age of mothers with
no education suffered mortality rates five times higher
than children of mothers with seven years or more of
education. Health-care deliverysystemshave to take into
account the social stratification of the community. The
national health policy will have to focus on selected
health-care items that reach the economically and cul­
turally disadvantaged segmentsof the population having
the highest mortality rates, especially in times of crisis.

The Centre for Diarrhoeal Disease Research is study­
ing the possibility of setting up surveillance systems that
are based on repeated cross-sectional surveys. Studies of
this kind have been undertaken in various countries.
However, indirect estimates of mortality based on such
surveys have been unable to provide conclusive results
(United States National Academy of Science, 1982).
Elements of the Matlab health intervention programmes
that can be replicated within a framework of normal
government inputs and evaluated through a low-cost
mechanism are being investigated. A growing need is be­
ing felt for field studies to include information on
development as well as on health servicesto evaluate the
relative cost-effectiveness of different strategies for
reducing mortality. At the Centre, studies are being
undertaken relevant to this issue. Problems relating to
procedures used by traditional birth attendants and con­
sequent high neonatal mortality have been studied
(Bhatia, Chakraborty and Faruque, 1979; Islam and
others, 1982a, b). Training of such personnel and tradi­
tional medical practitioners could be a cost-effective
approach to reducing mortality. The advantages of
decentralization of oral rehydration therapy to small
clinics and the family has been referred to in the report.

The reduction described in neonatal mortality rates
due to tetanus immunization of pregnant mothers indi­
cates that particular preventive measures are in fact
more efficacious, in the short term, in lowering infant
mortality rates than alternative policiesoriented towards
more general development. The relationship between
nutrition, morbidity and mortality is now under study;
the morbidity indicators which would enable health
planners to determine particular sectors of the popula­
tion at high risk of mortality may be isolated. Interven­
tion programmes could then be better focused if a set of
simple input points could be identified. However, long­
term and sustained falls in mortality levelswould require
overall development and availability of food over crisis
periods.
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