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Figure XIV.2. Incidence rates for diarrhoes, all ages by two-month periods, Matlab, Bangiadesh, January 1979-August 1980

2.00

1.00+

Area1

0.5041
T

Jan.- Mar- May- July- Sept- Nov- Jan.- Mar- May- July-
Feb. Apr. June Aug. Oct. Dec. Feb. Apr. June Aug.

1979 '
Two-month period 1980



Figure XIV.3. Number of measles cases, by month, Matlab,
Bangladesh, November 1979-October 1980
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veillance System has been shown to be of great value
in the evaluation of health intervention programmes.
An extremely important component of the System
consists of accurate information on the whereabouts of
particular persons within a rural setting. This element
makes it possible to set up studies in which follow-up
methods are part of the investigation. In the case of the
cholera vaccine trial conducted in 1974, a serological
survey was conducted among volunteers of every thir-
ty-third family that had participated in the field trial.
The total number of volunteers was 92,838. The
selected families were visited immediately prior to the
first injection and six weeks after the first and second
injections. In this way, levels of vibriocidal titre could
be detected and compared with cholera cases that
occurred and were seen in the hospital situation at the
Matlab treatment centre.'® The follow-up approach
was also used in a survey of sterilization acceptors in
the Matlab area. The survey collected information
using a two-part questionnaire. The first part of the
questionnaire was completed at an interview con-
ducted at the clinic prior to sterilization and the second
part was completed at the client’s home one month
after sterilization. In this way, information was
obtained concerning motives for the choice of ster-
ilization as a contraceptive method as well as making
possible studies of the side-effects and attitudes of the
client and her relatives after the operation."”

Figure XIV.4. Neonatal death rates by age at death for infants born between 1 September 1978 and
31 December 1979, according to maternal tetanus immunization status, Matlab, Bangladesh
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Companiganj Health Project

Causes of death have been studied in greater detail
in the Companiganj Health Project than in the Matlab
area. Table XIV.4 shows deaths by sex and cause for
the years 1957-1978.%° The most frequent causes of
death were diarrhoea, malnutrition, pneumonia and
birth-associated causes (premature birth, birth injury,
neonatal asphyxia and neonatal tetanus).

The landholding variable proved to be very impor-
tant in the understanding of mortality rates in the Com-
paniganj area. Households were grouped into four
classes: the landless; those holding from 0.01 to 1 acre;
those with between 1 and 3 acres; and those with more
than 3 acres. The evaluation unit had been set up to
monitor changes in birth and death rates due to the
programme. In fact, the famine that was prevalent
throughout the country proved to be the most impor-
tant variable in terms of change in vital rates. The
years 1975 and 1976 were crisis years, and 1977 and
1978 are considered to be ‘‘normal’’ years. Figure
XIV.5 shows that the crude death rates per 1,000 pop-
ulation were twice as high for the landless, over 30 per

1,000, as for those holding more than 3 acres of land;
they were 15 per 1,000 during the famine years
1975-1976. These differences were smoothed during
the normal years 1977-1978, being approximately 15
per 1,000 for all categories of landholding. In view of
the fact that emigration was taking place, it is possible
that those remaining among the landless were, in fact,
a selected group.

Figure XIV.6 shows that landholding is inversely
correlated, particularly for the famine years, with child
mortality rates. Infant rates, however, are highest for
the landless as expected, yet for some uninvestigated
reason, they are also high for those families holding
more than 3 acres of land. One explanation of this pat-
tern sometimes put forward is that these families own
large animals and tetanus deaths are related to the
presence of such animals.

If one relates causes of death to landholding, one
can better understand the variations in death rates that
took place over the years 1975-1978. Diarrhoea and
malnutrition account for most of the observed varia-
tion in mortality over those years and of differences

TABLE XIV.4. DEATHS BY SEX AND CAUSE, PERCENTAGE AND RATE PER 100,000,
COMPANIGANJ, BANGLADESH, CUMULATIVE FOR 1975-1978
Number of deaths

Causes of death Male  Female Total Percentage  Rate per 100,000
Allcauses ................0u.n 385 392 777 100 1791.9
Diarrhoeal diseases ........... 50 77 127 16.3 - 2929
Malnutrition .................. 50 52 102 S 131 235.2
Pneumonia ................... 39 45 84 10.8 193.7
Prematurity /birth injury/asphyxia

eIC. ittt 39 28 67 8.6 154.5
Senility ..............0..n, 24 23 47 6.0 108.4
Tetanus ..........coccvvunnenns 19 15 34 4.4 78.4
Cardio-vascular diseases ....... 17 18 35 4.5 80.7
Pulmonary tuberculosis ........ 18 8 26 33 60.0
Fever ........cociiiiineennn. 10 11 21 2.7 48.2
Measles .........cooovevviennnn 10 11 21 2.7 48.2
Drowning ..........covivinnnn 10 10 20 2.6 46.1
Heart diseases ................ 12 5 17 2.2 39.2
Chronic lung disease® .......... 10 6 16 2.1 36.9
Maternal death ............... 0 12 12 1.5 27.7
Acute abdominal intestinal ob-

struction .............0.0..n 6 3 9
Cancer ................. 5 4 9
Injury/accident 3 5 8
Liver disease 4 3 7
Anaemia ........c....heieennn 2 5 7
Skin infection/abscess ......... 4 2 6
Whooping cough .............. 3 2 5
Acute nephritis ............... 2 3 5
Burns .........cc i, 1 3 4
Meningitis ... 2 2 4 104 186.3
Pepticulcer .................. 4 0 4
Suicide/homicide ............. 0 3 3
Diphtheria ................... 2 0 2
Chicken-pox ............cocnn 1 1 2
Rheumatic fever .............. 1 1 2
Soremouth .................. 1 1 2
Brain tumour ................. 0 1 1
Congenital deformity .......... 1 0 1
Others .............ccvevvnnn 12 6 13 2.3 41.5
Unknown ..........c..connenn 23 26 49 6.3 113.0

Nortes: Denominator is 43,362.

Individual percentages and rates have not been calculated for frequencies under 10.

aNot including tuberculosis.
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Figure XIV.5. Crude death rates, by landbolding status,
Companiganj, Bangladesh, 1975-1976 and 1977-1978
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Source: C. McCord and others, Death Rate and the Price of

Rice 1975-1978, Evaluation report, No. 04 (Dacca, Christian Com-
mission for Development in Bangladesh, 1980).

between the various landholding groups (figure
XIV.7). Families with over 3 acres of land had very
few deaths from those causes but they had a high death
rate from birth-associated conditions. Deaths from
diarrhoea were highest among the poorer groups. Bet-
ter sanitation among more affluent families may have
played a role, although such differences as exist are
not great. The drop in deaths from diarrhoea among
the landless from the crisis years (1975-1976) to the
normal years (1977-1978) is remarkable. On this evi-
dence, it is more likely that the difference in diarrhoea
death rates between richer and poorer groups is due to
better nutrition.

C. ADVANTAGES AND DISADVANTAGES OF THE
PROJECTS

The results presented show some of the potential of
the Demographic Surveillance System in the Matlab
area, and the Companiganj Health Project. The initial
part of this discussion focuses on the System.

The Demographic Surveillance System constitutes
one of the most valuable institutional resources of the
International Centre for Diarrhoeal Disease Research
in Bangladesh; it is vital for the conduct of certain
types of field research in diarrhoeal diseases, nutri-
tion, population and health care.

Seven broad areas in which the System possesses
distinct comparative advantages have been identified:

(a) The Matlab Surveillance System is necessary for
health, nutrition and demographic research, which
requires an accurate account of the population. Such

Figure XIV.6. Infant and child mortality rates, by landholding
status, Companiganj, Bangladesh, 1975-1976 and 1977-1978
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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 programmatical or technological
interventions (e.g., vaccine, oral therapy, conracep-
tives);

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

(c) Because the Demographic Surveillance System
has been operational since 1966, the age of most chil-
dren under 14 years is known with accuracy in most of
the area. Precise age data strengthen selected research
on nutrition, population and infectious diseases;

(d) Because of the continuous relationship of the
International Centre for Diarrhoeal Disease Research
with the Matlab population, including the provision of
health and diarrhoeal disease prevention services,
some studies requiring client co-operation may be
more easily conducted in this area, as compared with
other areas;

(e) The longitudinal nature of the surveillance sys-
tem facilitates prospective research designs, including
the documentation of time trends;
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Figure XIV.7. Death rates, by landholding status and cause of death, Companiganj, Bangladesh, 1975-1976 and 1977-1978
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() The demographic data may reflect national
trends, if not national levels, and thus may be useful
for national planning purposes;

(g) The Demographic Surveillance Area may be
used as a field training area in epidemiological, popula-
tion, nutrition and health care research.

Five limitations of the system are:

(a) The Demographic Surveillance System is an
expensive research instrument operated by an institu-
tion that enjoys a high level of antonomy. It does not
necessarily represent a replicable model for others
who may require surveillance systems for other pur-
poses;

(b) The System provides reliable measurements of
outcome variables (such as births and deaths) but con-
tains little information on antecedent biosocial causes
or processes responsible for the observed outcomes.
Except where study designs take this factor into
account, only inferences may be made about the deter-
minants of the observed outcomes;

(c) The data collection of the surveillance systems is
hierarchical and depends upon close supervision.
There is insufficient community participation in the
data collection or in the use of the information gener-
ated;

(d) Past intervention research, current health ser-
vices and multiple concurrent research designs are
only several of the factors that may ‘‘contaminate’’ the
study design of any individual study in the Demo-
graphic Surveillance Area, sometimes introducing an
unquantifiable bias into research results;

(e) Detection and correction of errors are slow and
annual reports are delayed. The most recent report is
for 1978. Formal quality control systems external to
the Demographic Surveillance System have yet to be
established.

D. DIRECTIONS OF FUTURE DEVELOPMENT

The recent acquisition of a computer should make
possible the transformation of the Demographic Sur-
veillance System into a population registration system.
Plans are now under way at the International Centre
for Diarrhoeal Disease Research to effect this change,
Thus far, the System is being conducted in two inde-
pendent operations: (a) the registration of births,
deaths, migration, marriages and divorces; and (b)
occasional censuses. The System can be transformed
into a full-scale register with population count outputs
and vital registration returns as a by-product of the
operation. There are important implications of this
change in terms of the operation and management of
the System. The register could also make use of the
possibility of automatic checks and quality control so
that some of the current defects in detecting errors and
making corrections would be alleviated. Currently, the
use of the Demographic Surveillance System is not
efficient enough due to the fact that important data
files are not easily accessible for the study on mor-

bidity and for epidemiological studies becapse they are
not linked with the System. The population register
would permit timely preparation of annual reports.

Table XIV.5 presents a comparison of some of the
main items distinguishing the Matlab and Companigapj
health projects. One striking element is clearly the dif-
ference in cost. The System has been budgeted to cost
about $300,000 per annum, in comparison with $20,000
per annum for the Companiganj project. On a per cap-
ita surveyed basis, however, the costs are not very dif-
ferent.

TABLE XIV.5. COMPARISON OF CHARACTERISTICS OF THE MATLAB
PROJECT AND THE COMPANIGANJ HEeALTH PROJECT
Companiganj Health

Item Matlab project Project
1. Population ... 160,000 114,000
2. Cost per
apnum ...... $300,000 $20,000
3. Type ........ Longitudinal Longitudinal
4., Sampic ...... 100 per cent 10 per cent system-
atic
5. Lowest level
data-collection
personnel Educated female Uneducated female
workers workers
6. Purpose ..... Research-oriented Programme evalua-

with special ref-
erence to diar-
rhoeal diseases

tion-oriented with
reference to inte-
grated and family

planning pro-
grammes
7. Studies under-

taken ....... Vital rates/several Vital rates/causes of
in-depth studies death
8. Time period . 1966-present 1975-1980
9. Scope ....... Related to national Related to national
and international programmes

programmes
10. International
staff Presence continu- Present for first few

ing years

Efforts are being made to reduce the costs of the
Demographic Surveillance System. An integral part at
the moment is supervision of staff which is effected by
speedboats. The rising costs of petrol make intense
supervision a costly affair; 20 per cent of the budget
has been allocated to transport costs. Personnel costs
also are high, accounting for nearly half of the overall
budget. Cheaper surveillance systems are clearly nec-
essary. The question remains whether the type of
intensive field check-ups, both in the terms of vital
registration and of in-depth studies, that can be done in
Matlab are feasible with less expensive surveillance
systems.

The Companiganj Health Project has been con-
ducted on a sample basis. The evaluation unit costs
about $20,000 per annum. Some of the advantages of
the Matlab project are shared by the Companiganj
Health Project. However, intensive field case-control
studies have not been carried out in Companiganj,
since the orientation of the two projects is quite differ-
ent. Of interest in the Companiganj project is the fact
that an evaluation unit can be attached to a health
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intervention programme without much additional
cost.? If one needed vital rates and changes only, eval-
uation units of the Companiganj type would be suffi-
cient. 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 the effects of 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 situation, some type of sample rotation
would be necessary. In fact, the Companiganj evalua-
tion unit has been closed for want of funding. The
Companiganj project also suffered from inadequate
data-reporting: the first full-scale reports were issued
in 1980, covering the five-year period. 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 from three to five years. The value of the
results is thus diminished,

Data processing has also constituted a major bottle-
neck in the Machakos experience and in other longitu-
dinal studies.” In Matlab, most of the data processing
at the early stages was done at Johns Hopkins Univer-
sity in the United States of America. One of the major
goals of an agreement recently drawn up between that
university and the International Centre for Diarrhoeal
Disease Research, Bangladesh, was to transfer the
data files to Dacca.

As in the case of the International Centre, the
Machakos study area in Kenya was set up under the
auspices of expatriate scientists, mainly from a single
country. In view of the changing availability of funds,
increasing national aspirations and awareness of the
importance of the data resource, there has been a
transformation of both projects. In Matlab, the former
Cholera Research Laboratory, set up largely as a
result of scientific initiative in the United States, has
been developed into an international centre, whereas
the Machakos programme is now being conducted by
the Government of Kenya.

At the inception of the Matlab project, health inter-
vention was limited to the needs of research projects
focusing primarily on vaccine trials. Currently, the
limited health interventions in the maternal and child
health and family planning areas constitute a serious
attempt to combine service and research goals. Nutri-
tion studies have been made but major nutritional
interventions, apart from education, have not been
carried out. Education, especially of the mother, is an
important indicator of mortality differentials. During
the difficult years of 1974-1977, children under age 3
who had mothers with no education suffered mortality
rates five times higher than children of mothers with
seven years or more of education. Health care delivery
systems have to take into account the social stratifica-

157

tion of the community. The national health policy will
have to focus on selected health care items that reach
the economically disadvantaged segments of the popu-
lation with the highest mortality rates.

The International Centre is studying the possibility
of setting up surveillance systems that are based on
repeated cross sectional surveys. Studies of this type
have been undertaken in various countries. Elements
of the Matlab health intervention programmes that can
be replicated within a framework of normal govern-
ment inputs and evaluated through a low-cost mecha-
nism are being investigated.

A growing need is being felt for field studies to
include information on development as well as health
services, in order to evaluate the relative cost efficien-
cy of different strategies for reducing mortality.” At
the International Centre, studies are being undertaken
relevant to this issue. The fall in neonatal mortality
rates due to tetanus immunization of pregnant mothers
would indicate that particular preventive measures are
in fact more efficacious, in the short term, in lowering
infant mortality rates than alternative policies oriented
towards more general development. The relationship
between nutrition, morbidity and mortality is currently
being studied; the morbidity indicators that would
enable health planners to determine particular sectors
of the population at high risk of mortality may be iso-
lated. Intervention programmes could then be better
focused if a set of simple input points could be identi-
fied.

A review of table XIV.1 shows that over 40 per cent
of the causes for death for all ages are classified under
‘“‘other”’. Deaths are classified by cause on the basis of
reports by field-workers, who have no formal medical
training and hence are not qualified to provide a pre-
cise diagnosis as to the cause of death. Plans are being
made at the International Centre to train workers to
identify with greater precision the ‘‘causes of death’’.
Lay reporting is now considered an extremely impor-
tant part of the statistical information system for
health care in developing countries.* This information
is useful both for early warning of the emergence of
epidemics and for planning and evaluation of health
care delivery, especially in rural areas. The minimal
mortality and morbidity lists suggested by the World
Health Organization will be tested in the Matlab situa-
tion.

The Demographic Surveillance System has been uti-
lized as an overall vital registration system for the
study area in Matlab. Intervention and *‘control’’
areas have been set up without close study of indi-
vidual village characteristics. With the arrival of the
computer, it is now possible to investigate in detail the
‘“‘structure’’ of the various elements forming the study
population. Data can be tabulated by village, bari and
family. Health monitoring at the village level through
female village workers will be more effective when
sufficient account is taken of other factors, such as
community organization, participation of the commu-
nity in the health field, type of health services pro-



vided, and water-supply. ‘‘Structural variables’’ will
be included in a social and economic status (SES) cen-
sus to be undertaken in 1981. Family information stud-
ies are under way in five villages. It is believed that the
combined effect of efficient data processing and such
studies will improve the overall capacity of the Demo-
graphic Surveillance System to provide the data base
necessary for understanding of the processes of mor-
tality and morbidity.

CONCLUSION

The small-area studies conducted in two areas of
Bangladesh have provided immensely valuable data
about a wide range of health and population issues.
The careful supervision made possible by the small-
area nature of the surveys is largely responsible for the
high quality of the basic data (although considerable
credit must go also to the responsible organizations
and personnel) and thus for the usefulness of the stud-
ies. However, the small-area nature of the studies
makes them of limited use for monitoring national
trends, and they cannot be regarded as full substitutes
for national registration systems or surveys. It is to be
hoped that the research resuits of these studies can be
utilized by other countries with similar problems, sin-
ce the overall return of such studies is unlikely to be
directly proportional to their number. For many types
of medical research, however, such studies are the
only feasible approach.
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