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PREFACE

The International Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B) is an autonomous, international, philan-
thropic and non-~profit centre for research, education and
training as well as clinical service. The Centre is derived
from the Cholera Research Laboratory (CRL), The activities of
the institution are to undertake and promote study, research
- and dissemination of knowledge in diarrhoeal diseases and
directly related subjects of nutrition and fertility with a
view to develop improved methods of health care and for the
prevention and control of diarrhoeal diseases and improvement
of public health programmes with special relevance to devel-
oping countries., ICDDR,B issues two types of papers: scientific
reports and working papers which demonstrate the type of research
activity currently in progress at ICDDPR,B. The views expressed
in these papers are those of authors and do not necessarily
represent views of International Centre for Diarrhoeal Disease
Research, Bangladesh. They should not be quoted without the
permission of the authors,
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ABSTRACT

The paper briefly discusses the Demographic Survelllance System (DSS)
in Matlab as an invaluable tool for the study of disease processes and
mortality. It focuses less on working details of the DSS than on its
capacity to serve as a data base for indepth studies in the health area.
Demographers, while fully conversant with problems in their own field-
related to data collection, guality control etc.~~tend to be less aware
that a good population data base is-indispensable for the study of health
problems. Examples of applied research are provided which show how the
Matlab DSS has made possible some important research findings in the.
understanding of diarrhoeal diseases as well as mortality and morbidity
processes. The paper is not intended to be a historical covering of the
D88, and consequently the documentation indicated in the paper remains
limited to areas directly illustrative of the utility of the DSS.

Although the inverse correlation between the socio-economic status
and mortality has been well documented, the process by which higher
mortality rates occur in the lower socio-economic groups is not well
understood. One "path"™ of understanding would be to consider the sequence
of elements: low economic status —-~+ malnutrition -~-+ "disease-

‘prone"” -~-+ mortality. Studies in this "path" have indi¢ated that lowering
of infant mortality rates is not necessarily connected with increasing
nutritional standards, More efficacious may be inputs of public health
preventive measures. ) .

At the ICDDR,B studies are beiny undertaken to investigate heth
"paths" referred to earlier. The DSS has utilised as an overall vital
registration system for the study area in Matlab. Intervention and
"control" areas have been set up without cloge study of individual village
characteristics. With the arrival of the computer, it is now posgible to
investigate in detail the "structure" of the various elements forming the
study population. Data can be tabulated by village, baris and families.
Bealth monjitoring at the village level through FVWs will be more effective
when sufficient account is taken of other factors such as community
organisation, participation of the community in the health field, type of
health services provided, water supply.



BACKGROUND

Beginning in 1963 the International Centre for Diaxrhoeal Disease
Research, - Bangladesh (ICDDR,B*) has initiated a Demographic Surveillance_
System (DSS) in selected villages within and adjacent to Matlab Thana,
Comilla district, Bangladesh. The system consists of periodic censuses of
the study population with intervening registration of vital events: births,,
deaths, and migrations. 1In 1966, a census wvas conducted in thesMatlab
Demographic Surveillance Area (DSA**) covering a population of 110,000
residing in 132 villages (OTA**), The DSA was doubled in 1968 with the
addition of another 10l adjacent villages (NTA)}. At the last census
(1974), the population of the total DSA was 264,000 residing in 233
~ villages. 1In October 1978, the study area was reduced to 159 villages
containing an estimated 1974 population 160,000.- All of these retained
villages are within Matlab Thana.

The population of the study area is 88 percent Muslim and 12 percent-
Himdu. The average household consists of six pPersons. Bouseholds of
patrilineally related families are grouped in clusters called baris, having
a4 common courtyard. Landholding is skewed, with 18 percent of the house~
holds owning 47 percent of the land., A&bout 40 percent of the males and
16 percent of the females over age 15 have completed four yeare of schooling.,
About- 70 percent of the males and 6 percent of the females are classified
as "economically active", Over the past decade, the Matlab Demographic
Surveillance System (DSS) has generated an enormous volume of unusually
reliable data, Censuses of the population are available in 1966 {OTA), .
1968 (NTA), 1970 (OTA), and 1974 (DSA), Vital events have been registered
since 1966 in the OTA and since 1968 in the NTA. Beginning in January 1975,
the continuous registration of marital unions and dissolutions was
introduced. Bepending upon the census, selected socioeconomic information
are availahle on all households. An update of registered events was under-
taken in 1978, aiming for an estimate of the i Jenuary, 1979 population.
Field checking of this updated census is underway in 1980. Also in
progress at this time is the checking, and editing of all registered
events in the DSA for computer linkage to the census records. A copy of
the field forms used in the DSA is attached in Appendix 1,

* Formerly known as Cholera Research Laboratory.

** It is recommended that DSA be used in the future to describe the
Matlab field study area. Former terms, such as the vadcine trial
area (VIAR), old or new trial area (O/NTA), and contraceptive distribu-
tion project area (CDP) imply an unnecessarily restricted operation of
the DSA,



The long range goal of the Matlab Demographic Surveillance System
is to obtain reliable information on demographic and selected other
characteristics of the Matlabh study population and to monitor changes of
these characteristics over time. Research products include, among others,
studies on: cholera and other infectious diseases, epidemioclogy; vaccine
efficacy; effectiveness and development; beliefs in food/feeding/health;
social relationships and community structure; biosocial determinants and
correlates of fertility, mortality, nigration and marriage.  These studies
are made possible due to the data base,

SPECIFIC AIMS

+

The immediate objectives Of the Matlab project are:

1. To provide a "small area™ vital registration system and to
apply the demographic programme toward the assessment of the
effectiveness, safety and acceptability of MCH-FP technologies
(contraception, oral therapy, nutrition and immunization) to
be used within the context of national programmes in the region
and developing countries,

2. To undertake research related to dilarrhoeal diseases and on
the measurement and determinants of fertility and mortality
within one specific field site of the region. This research
should help facilitate the formulation of more effective
proyramme strategles and policy planning both in Bangladesh
and beyond, :

3. To develop a demcgraphic field site which can be used for
training of programme planners, researchers and implementors
of national programmes,

METHODS AND BROCEDURES

Section I: Data Collection and Processing

The scientific "support® work of the ICDDR,B is undertaken in
"iranches", FEach branch has a specific technical role. The DSS involves
' three branches--the Field station at Matlab, the Data Management Branch
and the Computer Information Services Branch at Dacca.

The Demographic Surveillance Programme of the Matlab Field Station
headed by a Field Research Officer (Grade I), ig responsible for the
field operation and collection of the surveilllance data. The Dacca Data
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Management Branch is responsible for editing, processing, and initial
tabulations of the demographic field data. The newly created Computer
Branch will be responsible for the computerization of data on the IBM
System 34 of the ICDDR,B. Progressive transfer of data from cther
computers is being undertaken.

¢ An operational diagram of the DSS activities is presented below:

FIELD STATION DATA MANAGEMENT COMPUTER BRANCH
MATLAB ' - BRANCH, DACCA DACCA

Field operations Editing, verification Preliminary

and data collection : ceding tabulations

) Preparation of annual Final tabulations
. . reports

In Progress: Full computerizétion of the data procesging system and
c¢reation of a computerized population register,

The current data collection system under the Demographic Surveillance
Programme of the Matlab Field Station is a three-tier system. Detection of
vital events is primarily the responsibility of 110 female village workers .
(FVW). 80 FVWs undertake the primary detection of the vital events in half
of the surveillance area as part of their work in providing village based
MCH-FP services. Fach of the FVWs covers approximately 300 households and
vigits each family fortnightly. In the remaining half of the Matlab study
area, 30 FVWs covering approximately 500 households each undertake only . .
demographic surveillance work. These workers visit each household weekly.
All FVWs have at least a seventh grade education. They inguire about births,
deaths, migrations, marriages and marriage dissolutions (divoreces) and
record these events in register bocks. The work of FVWs is checked by 12 to
16 male field assistants (FA's) who, accompanied by the FVWs, visit each
household monthly* to review the completeness of the registration and to
record the vital events on standard regigtration forms, The area covered
by a FA is called a field unit and contains about 16,000 people (2,800 house-
holds}). Thd work of FA's is again checked by 3 or 4 senicr field assistants
{SFA's) who visit each household at least three times annually. All of these
workers are supervised by the Demeographic Surveillance Field Research Officer
(Grade 1}, who along with 2 Assistant Supervisors randomly check on the
quality and completeness of the field work.

* The monthly schedule of FA's may be abridged or lengthened depending upon
scientific cost, and logistical factors, but every effort would be made
to maintain gquality.
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The completed registration forms are checked in Matlab and the events
are recorded in the Matlab copy of the census volume. The recorded formd
are then transferred to the Data Management Branch in Dacca for coding and
data processing. Although there have been lapses recently, vital event
cards were sorted and preliminary demographic information were usually
reported annually. At present, field data is being transferxed directly

onto the computer and linked with family and individual records.

Section 2: Proposed Modifications . N

Census Update: In 1978 an effort was made to update the surveillance
population to January 1, 1979 by using the 1274 census and the intervening
vital events. The computer work has been completed, and in 1980 field
checking)was undertaken to obtain the best possible estimate of the January 1,
1979 population. Further, as in previous censuses, gocio-economic informa-
tion will be collected in 1981 and this will result in a 1981 ypdate as a
byproduct. A pilot study on five villages has been undertaken to select
appropriate variables.

Annual Reporting: A system of reguiar annual reporting of the Matlab
demographic system has been developed by the Data Managément.Branch.{
Appendix 2 contains a listing of such reports. Future annual demographic
reports will be facilitated by the introduction of a fully computerized
population register on an IBM System 34 that has recently been installed.

Streamlining of Registration Forms: To ensure the continuing usefulness
of the ddta collected on the DSS registration forms a continuing process of
review of current information obtained as well as of the proposed future
information to be obtained in the registration forms is undertaken. Since
the demographic data serve multiple functions, the redesign of registration
forms has to be undertaken in consultation with scientists of the Centre.

-~

Confidentiality: A system to safeguard the confidentiality of the
information obtained from the study population has been operating and will
" be continued.

SOME RESULIS
- . . -

In this section some results are presented that have been obtained on
the basis of the Demographic Surveillance System in Matlab. While this
surveillance is directed primarily at vital registration, since a population
base is available, ohe isg able to super~impose on it studies in which
particular aspects of wortality or morbidity are focused. In-depth

.



epidemioldgical studies related to diarrhoea and nutrition have also been
developed in the Matlab setting. ' .

Some of the results of these studies or from ongoing surveillance
systems have been selected to illustrate the possibilities of a populaticn
laboratory within the context of mortality and morbidity.

The information presented at first are concerned with mortality data.
These are related to infant and child mortality as well as the main causes
of death that occur in the Matlab srea for these age groups. The question
of sex biases, in mortality rates, is then raised as well as results from a
food distribution study showing that this bias may be due to differential
intake of calories and proteins.

. N . :

Mortality rates are inversely coxrrelated with socio—economic status.
This important policy finding is documented in the Matlab area. The:
“education of head of household" is an important variable which has a
depressing effect on mortality irrespective of whether the family is poor or
comparatively rich. With regard to morbidity studies, data from an Oral
Therapy field trial conducted in the Matlab area over a period of two

years--—January 1979 to December 1980-~are presented, as well as surveillance

" of measles cases occurring over the period-~November 1979 to October 1980.
More detailed studies have bBeen done in the Matlab area related specifically
to diarrhoeal diseases control. The illustrations given above do not go into
this detail, but sufficient evidence is provided tc show the powerful poszibil-
ities of a good operational registration system.

The Matlab vital registration data show that li£tle improvement in the
mortality rate has taken place over the past decade. In fact there are some
suggestions that the levels have risen in the early 1970s. (see Figure 1,
Chen 1980).

mable T shows that the largest contribution to the present overall
mortality is from diarrhoeal diseases, accounting for as much as a third of
all deaths and 45 percent of deaths among children 1l-4 years. another fourth
of all deaths resulted from other infectious diseases for which medical
scienice has a decisive prevention. A heavy burden of these diseases and
death falls on children. About 30 percent of all deaths occur "during
infancy between ages O-~1l months, and another 25 percent during early child-
hood between ages 1-4 years (Ruzicka 1978).

Matlab data provide conclusive documentation on higher female than male
mortality shortly after birth and thereafter through childhood and childbearing
ages. Most available data from various countries suggests that higher male
mortality risks in the neonatal period continue through childhood and adoles-~
cence. In the case of the Matlab data, mortality differentials axe reversed
during the post-neonatal period with female mortality exceeding that of male
by as much as 50 percent t0'Souza and Chen, 1980).



FIG.1: INFANT (Neonatal and Posineonatal) MORTALITY RATE ,
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TABLE I-ADJUSTED PERCENTAGE DISTRIBUTION OF CAUSES OF DEATH, MATLAB,
BANGLADESH (1975-77)

All

Cause of death Infant (O-11 monthg) Children (1-4 years}. Ages
Diarrhoea 16.0 45.0 ‘ . 33,7
Tetanus 25.5 1.4 _ 8.1
Regpiratory 7.0 - 5.0 6.6
Fever 5.0 8.4 _ 7.6
Measles ‘ 2.0 2.7 3.8
Others 44.5 27,5 40.2
All causes 100.0 - 100.0 100.0

A study on. food distribution within the family has shown that a sex bias
exists with regard to the intake of calories and proteins. Table I shows
that at all age groups males have a higher intake of both calories and
proteins. This feeding pattern would, for instance, explain the higher
mortality rates among female children (Chen, Hug, and D'Souza, 1981)*.

TABLE II-INTAKE OF CALORIES (NO.) AND PROTEIN (GMS.) BY AGE AND SEX IN
MATLAB, BANGLADESH {JUNE-AUGUST 1978)

Caloxies (No.) Protein (Gms.)
Age Male Female Ratio M/F Male Female Ratio M/F
o4 809 694 "~ 1.16 23.0 20.2 1.14
5-14 1,590 1,430 1.11 50.9 41.6 1.22
14-44 - 2,700 2,099 .29 73.6 58.8 1.25
45+ 2,630 1,634 1.61 71.8 46.9 1,53

e

A gocio-economic census was taken in Matleb area in 1974. Mortality
rates for children in the years 1974 through 1977 are tabulated by education
of household head in table IIT against ogcupation, area of dwelling, number
of cows owned, and use of fixed latrine (D'Souza ¢t al., 1980). Controlling

* fThe §rob1em in compqring intake with reguirements by age and sex is the
uncertainty of requirement computations. B2An attempt is made in the
paper cited above.

b ’ |



Table III-

Occupation
Education of Household Agricultural Owner worker Land
Head (years of schooling) labourer etc. owner
I ¢ {No schooling + Maktab) 32.8 23.0 20.4
II i-6 26.9 18.5 8.9
111 T+ 9.5 13.5 10.4
. ) -All 31.2 19.9 . 13.5
Ratio I:IIX 3.5 1.7 2.0
Area of ‘Dwelling (in Sq.ft.}
. ‘ 169 ' 170-242 243+
I 0 {(No schooling + Maktab) 31.4 26,7 18.3
IX -6 24.8 1%.6 16.2
11T 7+ 17.0 19.6 11.5
- ALl 28.9 23.5 . 16.2
Ratio “I:III 1.8 1.4 1.6
Numbex of Cows Owned
) i-2 3t
: 0 (No schooling + Maktab) 29.0 22.6 6.9
1z 1-6 22.0 . 17.6 14.0
"IXX T+ 14.3 . 13.1 10.3
all 25.3 18.6 14.8
Ratio I:1131 2.0 1.7 1.6
Uge of Fixed Latrine
Yes No
I 0 (No schooling + Maktab) 24.3 28.7
. IT 1-6 18.7 19,6
111 T+ 12.6 ‘ 16.0
Ratio .04 20.6 26,0

. 1.9 1.8
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foxr various soclo-economic variables, this.table allows an assessment of the
impact of education (of household head) on child martality. In a rural
soclety that has been traditionally rather conservative, education of house~
hold head beyond primary level shows a marked effect on child mortality,
irrespective of whether the family is a poor or a comparatively rich one.
Better socio-economic conditions, as may be expected, have an additional
favourable effect depressing child mortality further. This finding is
-important cobviously for policy orientation. -

An Oral Therapy field trial was conducted in the Matlab area from
January 13979 through December 1980. Diarrhoea. incidence data for the period
Jarniuary 1979 - August 1980 are pregented in graphic form for two areas* of
Matlab thana in which different oral therapy intergpntiong were arranged
(Figure 2, Zimicki et al., 198l). Average incidence rates were around one
episode per hundred person-weeks. Since an episode of diarrhcea is recorded
as reported by individuals or local informants in the household, the results
do not represent a clinical appraisal of diarrhoea rates. The reported rates
are probably lower than would have been appraised under a clinical setting.
.However, the maintenance of a longitudinal data set provides at least a lower
bound to this type of disease in a particular developing country when such
data are not available in most parts of the developing world. .

. Figure 3 represents. the number of cases of measles ocourring per month
in the Matlab area over the period November 1979 to October 1980. Fram a
fairly low 200 cases per month in November the outbreak of measles gradually
peaked till over 1500 cases reported in March, There was a rapid fall over
the next two months but an interesting feature is the presence if cases of
measles in every month of the year (D'Souza et al., 1981). Measles is an
important cause of death in a developing country and programmes of maternal
and child health tend to include a measles vaccine where feasible. 'An
inhibiting factor is that an expensive "cold chain" to maintain measles
vaccine is necessary.

Figure 4 represents general fertility rates from two areas--comparison
and treatment--in Matlab thana. Simple contraceptive distribution programmes
which started in 1974 were modified to include a full range of family
planning services with some MCH elements in 1978. One notices that the
difference between comparison and treatment area is small prior to the second
quarter of 1978 and grows wider in the last guarter of 1978 and 1979
(Phillips et al., 198l). The Matlab DSS has made possible an accurate
1oqgitudin31 recording to the impact of an integrated health service
programme ., ' "

Pigure 5 represents results from a tetanus immunization intervention in
the Matlab area. WNednatal death rates between September 1978 and
December 1279 were significantiy lower for infants born to mothers who had
been immunized (Makhlisur Rahman et ql., 1980).

-

* Approximate population in each area: 40,000.
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Fig. 3
NO.OF MEASLES CASES -BY MONTH (NOV.’79-0CT.’80)
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Fig. 4
QUARTERLY GENERAL FERTILITY RATES IN FP/HSP TREATMENT AND COMPARISON

a——
———
.lll..llt\l-l
-
——
-

o~——-o0 COmpaorison grea
‘o—ae Treatment oreo

AREAS, 1974~1980,MATLAB

L T ¥ , *

O Q Q

g § & 8
oY  Aunped  1019uag

3601
35201

- €1 -

80+
40-

Quaoarter

By

Yeor



Fig. 5

NEONATAL DEATH RATES BY AGE OF DEATH FOR INFANTS
BORN BETWEEN SEPT. |, I1978 & DEC. 31,1979 ACCORDING
TO MATERNAL TETANUS !MMUNEZATION STATUS MATLAS.
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The .data base provided by the DSS has been shown to he indispensable

in terms of evaluaticn of health intervention programmes. An extremely

important component of the DSS system.consists of accurate information on
the whereabouts of particular individuals within a rural setting.
element makes it possible to set up studies where "follow-up" methods are

part of the investigation.

This

In the case of the cholera vaccine trial con-

ducted in 1974 a serclogical survey was conducted amdng volunteers of every

thirty-third family which had participated in the field trial.
number of veolunteers were 92,836.

The total
The selected families were visited

immediately prior to the f£irst injection and six weeks after the first and

second injections.

In this way levels of wvibriocidal titer could be

detected and compared with cholera cases that occurred and were seen in the
hospital situation at the Matlab treatment centre {Curlin et al., 1978}.

The "follow-up" approach was also used in a survey of sterllisation
A two part questionnaire was used for informa-
The first part of the questionnaire was completed at an

acceptors in the Matlab area.
tion in the survey.

interview conducted at the clinic prior to sterilisastion and the second part
was completed in the clients home one month after sterilisation.
way information was obtained regarding motives for the choice of the
particular contraceptive method used as well as an understandinglof the
side-effects and attitudes of the client and her relatives could be assessed
after the operation (Bhatia ef al., 1979).

1

DISCUSSION

Surveillance System in the Matlab area.

In this

The results presented show some of the potential of the Demographic

The DSS constitute one of the most valuable institutional resources of

the ICDDR,B, vital for the conduct of certain types of field research in
diarrhoeal diseases, nutrition, population and health care.

o

13

Seven broad areas, in which the system possesses distinct comparative
advantages, have been identifled These are:

1.

2.

The Matlab Surveillance System is necessary for health,
nutritien and demographic research which regquires, an
accurate count of the population. Such demographic
information is essential for computation of rates. Qital
and other rates are essential for field research partic—
ularly for the assessment of the impact of various
‘programmatic ox technologic interventions {e.g. waccine,
oral therapy, contraceptives). .

The Matlab Surveillance System provides accurate sampling
frames for sample surveys or ihdepth studies,
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3. Because the DSS has been operational since 1966, the precise
age of most children under 14 is known with accuracy in most

. of the DSA. Precise age data strengthen selected research 1n
nutrition, population and infectious diseases. - :

4. Because of the continuous rel&tinnship of the ICDDR,B with
the Matlab population, including the provision of health and
diarrhoeal diseases service, some studies requiring client
cooperation may be more easily conducted in thls, as compared
to other areas,

5., The longitudinal nature of the surveillance sydtem facilitates
prospective research designs, includlng the documentation of
time trends.

6. The demographic data may reflect (not necessarily represent)
naticnal statistics and thus may be useful for national
planning purposes.’

7. 'The DSA may be employed as a field training area in
©  epidemiclogical, population, nutrition and health care
research.

Pive limitations of the systém are:

1. This demographic surveillance system of the ICDDR,B is an
expensive resecarch instrument operated by an institution which
enjoys a high level of autonomy Tt does not necessarily
represent a replicable model for others who may reguire
surveillance systems for other purposes.

2. The DSS provides reliable measurements of cutcome variables
(such as births and deaths) but contains little information on
antecedent bicsocial causes or processes responsible for the
observed outcomes., Except where study designs take this into
account, only inferences may be made about the determinants of
the observed outcomes.

3. The data collection of the surveillance systems is hierarchial
and depends upon close supervision. There iz insufficient
comuunity participation in the data . collection or in the use of
‘the information generated.

4.. Past intervention research, current health éervices, and
' multiple, concurrent research designs are only several of the
factors that may “"contaminate” the study design of any
individual study in the DSA, sometimes affecting the research
policy of an unquantifiable bias.

5. Detection and correction of errors is slow and annual reports
are delayed. The latest report is for 1978, Formal quality
control systems external to the DSS system have yet to be .
established.
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- The advent of the computer should make possible the transformation of
the DSS to a population registration system. Plans are now underway at the
ICDDR,B to effect this change. 5o far the DSS is being conducted in two
independent operations--the regigtration of births, deaths, migration,
marriages and divorces and occasicnal censuses, {1968, 1970, 1974}. This
gystem can be transformed into a full scale registex with population count
outputs and vital registration returns as a by-product of the system.
There are important implications of this change in terms of the operation
and management of the system. The register could alsc make use of the
possibility of automatic checks, and guality contreol so that some of the
present defects in detecting errors and corrections would be alleviated.
Also completeness of records could be checked systematically. At present
the use of the DSS is not efficient enough due to the fact that important

_data files are not easily accesgsible for the study on morbidity and
epidemiological studies because they are not linked with the DSS. The
population register would allow for timely annual reports to be prepared.

There are other population laboratories in various parts of the world
with slightly d@ifferent focus than the Internationel Centre for Diarrhceal
Disease Research, Bangladesh.

“Mhe Institute of Nutrition Central America and Panama (INCAP) is a
scientific institution affiliated to the Pan American Bealth Organization
(PAHD). situated in Guatemala. :

The Member countries of INCAP are Costa~Rica, El Salvador, Guatemalas,
Honduras, Nicaragua and Panama. It serves as a specialised centre for the
study of the nutritional problems of the area, seeking solutions to these
problems and collaborating, through technical cooperation, with the member
governments to make effective the measures recommended for this purpose.

It also contributes to the training of professional and technical personnel
in the field of nutrition and food sciences. A longitudinal study conducted
under the auspices of INCAP has provided data on infant mortality for several
years. Some of these data have been collected in 4 rural communities in
Eastern Guatemala,

pata from 1962 till 1977 are presented in Figure 6. It is clear from
the data that though infant mortality rates are much lower than in the
Matlab area there has been no decline in these rates during the nine years
shown. The results from Matlab and INCAP though not directly comparable--
different methodologies of data collection and cultures exist--do have policy
implications for third world countries. In two different parts of the
developing world no important impacts have been made on infant mortality
rates over a long period. Within the context of the INCAP framework several
nutrition studies have been conducted. A recently proposed study possesses
as major hypothesis “that integrated health, nutrition and family planning
services which include active and informed community participation, will
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Fig. ©
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reduce overall levels of child morbidity, infant mortality and severe
malnutrition and improve contraceptive utilization rates when compared with
the system currently used by the Ministry of Health". ({(INCAP, 1978},

Another longitudinal epidemiological study area has been established
in the North West part of the Machakos district of Kenya, involving
approximately 4000 househclds-~24,000 rural people~~in an area of 87 sgquare
kilometers. ‘The various objectives of this "Jeint Project Machakos" were
bazed on the collection of comprehensive field data intended to assist in
the formulation of policy to improve the health of mothers and children in
the rural areas (Muller A.S. et al., 1977). Specific objectives for the
longitudinal population based project can be summarized as follows:

1. To obtain accurate data on morbidity and mortality from a number
of acute infectious diseases and on the outcome of pregnancy and
to investigate nutritional factors and factors of the social,
biclogical and physical environment which may have a bearing on
the observed disease pattern,

2. To develop a system of registration of births, deaths and
morbidity which is suitable for use in a district in Kenya
having limited resources.

The study was intensively carried out till 1977 and a phasing down of
the project is now in process. Initially under the sclientific supervision
of scientists from the Netherlands the programme is now being trensformed
into a.collaborative relationship with the Government of Nairobi.

Data processing has constituted a major bottleneck in the Machakos
experience. Such a problem has also been found in other longitudinal
studies (Behar et al., 1968; Neumann et al., 1973}. - In the case of Matlab
most of the data processing in the early stages at the Centre vere done in
the U.S.A. at the Johns Hopkins University, Baltimore. One of the major
goals of a recently drawn up agreement between Johns Hopkins University and
the ICDDR,B has been to transfer back the data files to Dacca.

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

This paéer has not presented details regarding basic demographic studies
that have been developed within the context of the Demographic Surveillance
System. Tabulatione regarding the vital events and migration are discussed



- 20 -

in detail in the reports 1jsted in Agpendix Z., It is important to mention
one type of study that has been undertaken within the Matlab context. This
gtudy deals with the validation of “indirect estimation techniques”. '
Mortality estimates axe often obtained by the use of the Brass method- in
areas where there axe incomplete vital registration data, The Matlabh DSS
provides a unique opportunity in which estimates obtained by retrospective
methods can be compared with lonqitudinalvregistration of vital events in &
rural developing country getting. Clearly, of course, some ncontamination”
cffect would exist, due to the fact, that persons-questicned in Matlab could
have & more accurate knowledge of their age. than as usual in z similar
rural setting in pangladesh.

The paper, toOO, has not concertrated on aspects of costs. The DSS
protocol has been budgeted to cost around $ 300,000 per year. - Efforts axe
peing made to reduce the costs of the DSS system., An integral part at the
moment. .is supervision of staff which is effected by gpeedboats. The rising
costs of gasoline make intense supervision a costly affair, Twenty percent
of the budget has been allocated to transport costs. Personnel costs too
are high accounting for nearly half of the overall budget. Cheaper
surveillance systems are clearly necessary. The question remains whether
the type of intensive £ield check~ups both in the texms of vital registration
and of indepth studies, that can be done in Matlab are feasible under
cheapey surveillance systems.

At the inception of the ICDDR,B, health care was primarily set within
a vaccine trial framework for research purposes; now the present limited
health interventions in Maternal and Child Health~~Family Planning area
congtitute a sexrious attempt to combine service and regsearch goals.
Nutrition studies have been made but major nutritional interventions, apart
from education, have not been carried cut, Ae mentioned earlier, 2 recent
study has documented an inverse relationship between mortality and socio-
economic status (D'Souza, 1480f. Education, especially of the mother, is an
important indicator of mortality differentials. During the difficult years
of 1974~77, children under three years of age of mothexs with no education
. were liable to 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 stratification of the community. The national
health policy will have to focus on selected health care items that reach.

the economically itwer segments of the population which have the highest
mortality rates. :

The ICDDR,B is studying the poagsibility of setting up survelllance
systems that are baged on repeated cross-sectional surveys. studies of
this kind have been undertaken in various countrieus. Elements of the
Matlab‘health‘intervention programmes that can ke replicated within a frame-
work of normal government inputs and evaluated through a low-cost mechanism
are being investigated. ) - '



Although the invexse cornelat;on hatween the,sociq~econqmic statug and
mortality has been well documented, the process By which higher mortality
rates occur in the lower socio-economic groups is not well underatood.

One “"path" of understanding would be to consider the zequence of elements:
iow economic status ~-—+malnutrition ~--+# "disease-prone" --——+ mortality.
Studies in this "path" have indicated that lewering of infant mortality

rates is not necessarily connected with increasing nutritional standards.
More efficacicus may be inputs of publxc health preventive measures (Solimano
and Vine, 1980},

At the ICDDR,B studies are being undertaken to investigate both "paths®
referred to earlier. The fall in necnatal 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., The relationship between nutrition, morbidity and wortality
is now under study. Those morbidity indicators, which would enable health
planners to determine particular sectors of the population at high risk of
mortality may be isclated. Intervention programmeg would thus be better
-focused if a set of simple input points could be identified.

A review, of Table X shows that over 40 percent of the "causes of death
for all ages are classified under "others™. The system reporting the “causes
‘of death" is dependent on reporting by field workers, who do not have formal
medical training and hence not qualified to provide precise diagnosis as to
the "cause of death™. Plans are Being set up at the ICDDR,B to train workers
to identify with greater precision "causes of death™. "Lay Reporting is now
considered an extremely important part of the statistical information system
for health care in developing countries (WHO 1978)]. fThis information is. both
useful for alerting the emergence of future health problems--epidemic levels~-
and for planning and evaluation of health care delivery in rural areas
especially. Minimal mwortality and morbidity lists suggested in the WHO
document will be tested in the Matlab situation.

The DSS has been utilised as an overall vital registration system for
the study area in Matlab. Intervention and Ycontrol" areas have been set up
without close study of individual village characteristics. With the arrival
of the computer, it is now possible to fnvestigate in detail the "structure*
of the various elements forming the etudy population. Pata can be tabulated
by villages, baris and families. Health monitoring at the village level
through FVWs will be more effective when sufficient account is taken of other
factore such as community organisation, participation of the community in the
health field, type of health services provided, water supply (WBO 1981),
"Structural variables" will Be included in a SES census to be undertaken in
1281. Family formation studies in five villages are underway. It is
helieved that the combined effect of efficient data processing and such
studies will improve the overall capacity of the DSS to provide the data
base necessary for understanding of the processes of mortality and morbidity.
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APPENDIX 2.

Reports cf DSS Activities

1.

Demographic Surveillance System - Matlab. Volume One. Methods and
Procedures. March 1978. 28 p. ICDDR,B sclentific Report No. 9.

Demographic Surveillance System - Matlab. Volume Two. Census 1974
by Lado T. Ruzicka, A.K.M. Alauddin Chowdhury. March 1878. 48 p.
ICDDR,B Scientific Report No. 10.

Demographic Surveillance Systenm - Matlab. Volume Three. Vital
BEvents and Migration, 1875 by Lado T. muzicka, B.K.M, Alauddin -

Chowdhury. March 1978. 45 p. ICDDR,B Scientific Report No. 1l.

pemographic Surveillance System - Matlab. Volume Four. Vital Events
and Migration, 1975 by Lado T. Ruzicka, A.K.M. alauddin Chowdhury.
March 1978. 48 p. ICDDR,B Scientific Report Ne. 12.

Demographic Surveillance System - Matlab. Volume Five. Vital
Events and Migration and Marriages-1976 by ILado T. Ruzicka, A.K.M.
Alauddin Chowdhury. March 1978. 55 p. ICDDR,B Scientific
Report No. 13,

Demographic Surveillance System - Matlab. Volume Six, Vital Events
and Migration 1977 by Aporn Samad, Kashem Sheikh, A.M. Sardar,
Stanley Becker and Lincoln C. Chen. February 1279. 65 p. ICDDR,B
sScientific Report No. 18.

Demographi¢ Surveillance System - Matlab. Volume Seven. Vital Events

and Migration, 1978 by Mridul K. Chowdhury, Stan Becker, Abdur Razzak,
A.M. Sardar, Kashem Shaikh and Lincoln C. Chen. May 1981. 8C p.
TCDDR,B Scientific Report No. 47. '

Demographic Studies in Rural Bangladesh: May 1969-April 1970 by
A.I. Chowdhury, XK.M.A. Aziz and Kashem Shaikh. .April 1981. 28 p.
TCODR, B Working Paper No. 16.

Demographic Studies in Rural Bangladesh: May 1970-April 1971 by
A.I. Chowdhury, K.M.A. Aziz and Kashem Shaikh. april 1981L. 231 p.
ICDDR, B Working Paper No. 17, -
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