


What is ICDDR,B:.Centre for Health and Population Research?

o ICDDR,B, or “The Centre”, was established in 1978 as successor to the Cholera Research
7 \3' Laboratory created in 1960 to study the epidemiology, treatment, and prevention of cholera.
v  The Centre is an independent, international, non-profit organization for research, education,
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zz\gﬂg{é training, clinical services, and information dissemination. Located in Dhaka, the capital city of
CENI?I'RE Bangladesh, the Centre is the only truly international health research institution based in a

o DRHEATAND developing country. The results of research conducted over the years at the Centre provide

guidelines for policy makers, implementing agencies, and health professionals in Bangladesh
and around the globe. Researchers at the Centre have made major scientific achievements in diarrhoeal disease
control, maternal and child health, nutrition, and population sciences. These significant contributions have
been recognized worldwide.

How is the Centre Organized?

The Centre is governed by a distinguished multinational Board of Trustees comprising researchers, educators,
public health administrators, and representatives of the Government of Bangladesh. The Board appoints a
Director and four Division Directors who head the Centre’s four scientific divisions. The Director's Division
provides support to the scientific divisions. The Director’s Division include Administration and Personnel
Department, Finance Department, Training and Education Department, External Relations and Institutional
Development Department, Dissemination and Information Services Centre {DISC), Audiovisual Department,
and the Director's Office.

The Clinical Sciences Division (CSD} staffed with physicians and scientists trained in gastroenterclogy,
infectious diseases, nutrition, epidemiology, paediatrics, and general medicine is engaged in: (i) hospitai- and
community-based clinical research in the fields of infectious diseases and nutrition; (ii) hospital care to more
than 110,000 patients annually at the Clinical Research and Service Centre in Dhaka, (iii) preventive health
care to mothers and children; and (iv) training in case management of diarrhoeal diseases and research
methodology. Research activities are along the themes of case management (nutritional, fluid, and
pharmacological therapies), pathophysiology, and preventive, maternal and child health.

The Public Health Sciences Division (PHSD), staffed with public health professionals, epidemiologists,
social scientists and economists, focuses on the evaluation of population-based interventions to improve
reproductive, sexual and child health, and evaluates public health programmes. Research includes such areas
as: reproductive health; risky sexual behaviours; family planning; safe motherhood, child health at the community
level; epidemiological patterns and transmission of infectious discases (especially diarrhoeal, acute respiratory
and nutrition-related illnesses); health care delivery services; illness prevention through education; behaviour
modification; and vaccine trials. The Division has the responsibility of conducting field studies at Matlab
involving 210,000 people under the Demographic Surveillance System (DSS) and 110,000 people under the
Maternal and Child Health-Family Planning (MCH-FP) Project.

The Laboratory Sciences Division (LSD) has a research programme with branches in enteric bacteriology,

molecular genetics, environmental microbiology, immunology, virology, parasitology, reproductive tract
infections, acute respiratory infections, and nutritional biochemistry; and a laboratory service programme with

branches in clinical pathology, histopathology, biochemistry, and microbiology.

The Health and Population Extension Division (HPED) undertakes operations research and interventions in
family planning, reproductive and child health, epidemics control, and environmental health. The Division
provides technical assistance, training, and environmental laboratory services to the Government of Bangladesh
and non-governmental organizations in these fields. The Division comprises the Operations Research Project,
the Epidemic Control Preparedness Programme, and the Environmental Health Programme.

The Training and Education Department (TED) started training programmes in 1978 for manpower
development in research field, increasing capabilities to manage programmes for the control of diarrhoeal
diseases and population ingrease. The training programmes are designed to enhance the potential of developing
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PREFACE

The Matlab Health Research Programme of ICDDR,B has been in continuous operation
for more than 30 years. It has enlarged our knowledge of the causes ‘of a decline in
fertility and improvements in health status. It has given us new knowledge on childhood
diseases, and conditions related to pregnancy and delivery. In addition, it has substantially
contributed to the development and improvement of global programmes in child health and
reproductive health including maternity care and family planning and nutrition. This
success has largely been due to the existence of two longitudinal data collection systems,
the Demographic Surveillance System (DSS) and the Record Keeping System (RKS).

Many of the objectives which were formulated for the Matlab Programme several years
have now been achieved. For this reason ICDDR,B and its Public Health Sciences.
Division (PHSD) have embarked on an ambitious effort to formulate new long-term
objectives for this Programme in child and reproductive health and a number of exciting
proposals have been or are being developed. I am confident that funding will be found
for them and the same applies to the two surveillance systems. The DSS and RKS are
being modernized and integrated into a new and more comprehensive Health and
Demographic Surveillance System. '

As already stated above, the two surveillance systems have played an important role in the
Matlab Programme. The purpose of this publication is to show what has been achieved
and what can be expected from a modernized system in the future. We hope that this
publication will reach a broad audience in Bangladesh, including the policy makers and
funding-agencies.

A wealth information has been generated by these two systems which has also been useful
for the formation of global health and population policies. We believe results achieved
amply justify the investments which have been made over the years by many different
agencies. I am convinced that a modernized and integrated Health and Demographic
Surveillance System will also continue to make important contributions to improving
policies concerned with child and reproductive health.

@:@g&ma«o\m

Prof. Robert M. Suskind, M.D.
Director, ICDDR,B
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GLOSSARY OF TERMS/DEFINITIONS

Below Five Mortality Rate: the probability of dying between birth and the fifth birthday
(measured per 1,000 live births).

Child Mortality Rate (Ratio): the probability of dying between the first and -ﬁfth
birthday, (measured as a ratio per 1,000 live births) or the number of deaths between the
first and fifth birthday (expressed as a rate per 1,000 population 1-4 years old).

Contraceptive Prevalence Rate: percentage of married women of childbearing age who
are using, or whose husbands are using, any form of contraception (modern or traditional
methods).

Crude Birth Rate: annuai number of births (per 1,000 population).
Crude Death Rate: annual number of deaths (per 1,000 population).

Infant Mortality Rate: the probability of dying before the first birthday (measured per
1,000 live births).

Life Expectancy at Birth: number of years a newborn infant would expect to live if
prevailing patterns of mortality at the time of its birth were to stay throughout its life.

Maternal Mortality Rate (Ratio) : the probability of a woman dying while pregnant or
within 42 days of termination of pregnancy from any cause (expressed as a ratio per 1,000
live births or a rate per 10,000 or 100,000 women of reproductive age)

Natural Growth Rate: the difference between the number of births and deaths in a
population (per 100 or 1,000 population).

Neonatal Mortality Rate: the probability of dying between birth and the end of the 28
days of life (per 1,000 live births).

Postneonatal Mortality Rate: the probability of dying between 29 days of life and one
year of age (per 1,000 live births).

Total Fertility Rate: the number of children that would be born per woman, if she were
to live to the end of her child-bearing years and bear children at each age in accordance
with age-specific fertility rates.

Total Population Growth Rate: the growth in population resulting from births, deaths
and migration {per 100 or 1,000 population).

viil



EXECUTIVE SUMMARY

During the past 30 years [CDDR,B has carried out a number of its research activities in
part of Matlab thana, a rural area of Bangladesh with a population of 210,000. Many of
these projects have been longitudinal in nature which means that this population or
subgroups (e.g., children below 5) were followed up over time. This has scientific
advantages, because it allows more precise measurement of the variables involved than
with other research designs and it makes it possible to establish cause-effect relationships
with more precision.

Two important components of the Matlab Programme are the Demographic Surveillance
System (DSS) and the Record Keeping System (RKS) and this report renders an account
of the use of the information generated by these two data gathering systems during the past
20 years. It is especially aimed at policy makers in Bangladesh and other Asian countries
and at funding agencies.

One of the uses of these two systems has been to identify population and health
problems and their various causes. Illustrations of these types of contributions of DSS
and RKS are provided in Chapter 2. They show that a wealth of information has been
produced which has contributed substantially to development of health and population
policies.

DSS and RKS have also been indispensable in the evaluation of the impact of health
interventions which have been carried out in Matlab. They are indispensable, because
they provide the enumerators and denominators of demographic and epidemiological rates
such as birth and death rates, cholera incidence rates, contraceptive use rates, etc.
[Mlustrations of use of DSS and RKS for this purpose are given in Chapter 3.

Many of the research objectives of the projects which started in Matlab a number of years
ago have been achieved (in 1997). For this reason new projects started several years ago
and some of them are described in Chapter 4 with special emphasis on how they use DSS
and RKS data. A great deal of effort was spent in 1997 on the task of setting new long-
term objectives for Matlab. New initiatives have been taken in the areas of child health
(e.g., with respect to Integrated Management of Childhood Illness) and in reproductive
health (e.g., expansion of Safe Motherhood Programme). A question which has to be
answered in the near future is if and to what extent these new projects should be
implemented in the DSS area of Matlab thana. It may for various reasons be desirable or
necessary to start some of them elsewhere in Matlab (the Non-DSS area) or elsewhere in
the country.

The new initiatives which have been taken in 1997 have already led to completion of
several research protocols which were submitted for funding while more will follow in
1998. All of these projects need a modernized, integrated Matlab Health and
Demographic Surveillance System (MHDSS) and Chapter 5 summarizes our plans W1th
respect to this new MHDSS.



" CHAPIER ONE . |

INTRODUCTION TO MHDSS

1. Background

(ICDDR,B) has made important contributions to the study of health problems in

developing countries and to finding solutions for them. One of the ICDDR,B
programmes which has played a key role in this is the Matlab Health Research
Programme  which has been in operation for a number of years in a rural area of
Matlab thana in Chandpur District in Bangladesh, with a population of 210,000 (in 1996).
The Matlab Health Research Programme is implemented by staff of the Public Health
Sciences Division and consists of a clinical and community health care unit (which
includes the Matlab hospital, four health centres and community health workers), a child
health research unit and a reproductive health research unit. A fourth component of this
project is the Matlab Health and Demographic Surveillance System (MHDSS). It
consists basically of two parts : the Demographic Surveillance System (DSS) and the
Record Keeping System (RKS). The DSS has been in operation continuously for more
~ than 30 years, probably the largest longitudinal demographic data collection system
maintained in a developing country. RKS started in 1977 focusing on diseases affecting
women and children, use of health care and contraceptive use.

The International Centre for Diarrhoeal Disease Research, Bangladesh
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Figure 1: Model of Health, Population and Development Linkages



A distinctive feature of the Matlab Project is that health and disease are viewed in the
context in which these problems occur. This perspective has contributed to our
understanding of the interrelationships between health and disease, population dynamics
and social and economic development (see Figure 1). This means that a multi-
disciplinary approach was adopted.

In this report the MHDSS is described in its historical context, from its inception, through
various phases to its present form. Examples of major findings of past and current
research are highlighted as well as, their contributions to formulation of health and
population policies. Finally, the importance of the MHDSS for future research is
emphasised and plans for modernisation are summarised.

2. History of the Matlab Project

In 1960 the Cholera Research Laboratory (CRL), the forerunner of ICDDR.B, was
established in Dhaka to develop a vaccine which would prevent, and eventually eradicate,
cholera. An essential element of this programme was the implementation of large scale
controlled vaccine field trials. This required selection of a field site where certain
conditions could be met, including the presence of endemic cholera and year round access
to villages. Matlab thana, in the Chandpur district, was chosen. (Aziz and Mosley,
1994).

Matlab is about 55 kilometres Southeast of Dhaka and typical of many rural and riverine
delta areas of Bangladesh. Being flat and low lying, it is subject to annual flooding by the
many canals and rivers which cris-cross the area. Communication with the capital is
difficult and within Matlab travel between villages 1s mostly on foot or by rickshaw, or
during the monsoon, by country boat. A typical village consists of several baris, or
groups of houses around a central courtyard, which function as economic and social units.
A bari is usually made up of two or more patrilineally related families and for the female
members of the household, movement and social contact outside the bari is restricted. A
substantial proportion of villagers is landless and the major sources of income are
fishing, agricultural labour and share-cropping.

A field station was set up in Matlab in 1963 with laboratory facilities to identify cholera
and a hospital for the rapid treatment of cholera and other diarrhoeal diseases. Large scale
vaccine trials require detailed information on the individuals taking part and for this
reason mapping of the houses took place and a population census was held.

The first vaccine trial was conducted in 1963 in 23 villages with a population of almost
28,000. In response to the requirements of later trials, the population coverage was
expanded until in 1966 it encompassed 132 villages and close to 112,000 individuals.
These villages were later referred to as the Old Trial Area. In 1968 another 101 villages
were added for a new vaccine trial, bringing the total in the New Trial Area to 233
villages. '



A major reorganization took place in 1977 to take advantage of the wider research
potential of Matlab. This involved excluding 84 villages from the study area and dividing
the remaining area, comprising 149 villages, into two parts. In one part an intensive
Maternal and Child Health and Family Planning (MCH-FP) programme was
initiated and this area is cailed the MCH-FP area. In the other part, termed the
Comparison area, only the usual government health services were provided plus some
extra services provided by ICDDR,B. Since 1977 the study area has remained unchanged
except for the loss of seven vitlages due to erosion by the Dhonagoda river.

After nearly 20 years of operation many of the objectives of the Matlab MCH-FP
programme have been achieved. This means that a new mission for the Matlab project
has to be found and new activities have to be initiated. This also applies to the
demographic and health surveillance systems (DSS and RKS} in use in Maltab. This
report provides a summary of what has been achieved so far with data from DSS and RKS
and summarizes future plans.

3. Data Collection Systems

Just after the census of 1966, the Demographic Surveillance System (DSS) was initiated
in Matlab. The registration of vital events (births, deaths) and in- and out-migration was
carried out initially by male field assistants, but as the culture prohibited men from
visiting women in their homes they were escorted by local dais - typically widows, past
child-bearing age, with freedom to move around the village. Later the Matlab DSS
registration was extended to include additional information on marriage and divorce. All
these demographic events were independently verified by supervisory staff, making the
DSS one of the most reliable sources of this type of data in a developing country.

The dais were illiterate and in 1977 they were replaced by a smaller number of young
married women with secondary education who were designated Community Health
 Workers (CHWSs). This change was required for the MCH-FP project, to be discussed in
more detail in Chapter 3.

Households are not only visited by CHWs (two weekly until the middle of 1997; monthly
after this), but also by male Senior Health Assistants (SHAs) and Health Assistants (HAs)
(monthly until about 1994 and six-weekly since that time). They check the data collected
by the CHWs, bring the population registers up to date and fill out the various vital events
forms plus the forms dealing with in- and out-migration, inter-area movements, marriage
and divorce and changes in household status.

In addition, periodic censuses (1974, 1982, 1996) have been carried out in the DSS area
to collect demographic and socio-economic information on the study population.
Throughout its lifetime and despite the changes which have occurred over the years, the
DSS has retained two important features - the accuracy of the data, in particular dates of
birth for every person born since 1966, and the use of unique registration numbers,
allowing data collected on a particular individual for different purposes to be linked.



The CHWs in the MCH-FP area do not only collect data for DSS, but also for the
Record Keeping System (RKS). RKS is a data gathering system on childhood
illnesses, nutritional status, health status of women in reproductive age, contraceptive use
and use of health care. A number of CHWs are also employed in the Comparison area,
but they are only involved in the collection of demographic data for DSS. RKS is,
therefore, only operational in the MCH-FP area and not in the Comparison area.

A third data collection system is the Geographical Information System (GIS) which is a
data set containing information from both DSS and RKS. Much of the GIS information
on health and demographic events is stored by village for the period 1983-1996 making it
possible to study the role of geographical factors with respect to heaith and disease and
population phenomena.

Together these data collection systems make up the Matlab Health and Demographic
Surveillance System (MHDSS). Obviously a huge amount of information spanning
three decades has been, and continues to be collected. This has been managed, with
increasing sophistication over the years, by ICDDR,B computer facilities, to provide
accurate, reliable longitudinal data which can be used by health planners, policy makers
and scientists.

4. Uses of MHDSS Data

One of the main objectives of ICDDR,B, enshrined in the Ordinance under which it was
created, is to undertake research leading ultimately to improved public health, particularly
in developing countries. See Box 1.

The ideal model for research, leading to this
goal of improved public health, involves
identifying problems and developing
effective and efficient health care
interventions with a sound scientific basis.
This process should be subject to monitoring
and evaluation in order to learn lessons for
existing programmes and to identify further
problems.

This leads to the cyclical nature of research - a process operating within social, cultural,
political and financial constraints, all of which influence the outcome.

One of the major problems normally associated with conducting research in developing
countries is the lack of reliable data. ICDDR,B therefore has a comparative advantage
and Matlab Project findings have made a considerable contribution to the understanding
of global health issues. The MHDSS in particular has a pivotal role in the research
process, both at the stage of problem identification and in the evaluation of interventions.
The research cycle in Matlab typically involves the following stages (see Figure 2):



The MHDSS data are, therefore, used in the first and fourth phase of this research cycle:

I.

II.

It is in this connection worth mentioning that in the Matlab project population and health
problems have not only be studied through MHDSS. Over the years several cross-
sectional sample surveys have been conducted complementing MHDSS. Examples are
the two Knowledge Attitudes Practice Surveys of 1984 and 1990, the Matlab
Demographic and Health Survey of 1993 and the Matlab Health and Socio-economic

Identify
problem

ormulate
solutions

Evaluate
outcome

Implement
intervention

Figure 2: Model of the Research Cycle

Identify problems - assess particular health needs and population problems from
MHDSS data.

Formulate solutions - design interventions to address problems.
Implement interventions - introduce interventions in Matlab.

Evaluate outcomes - assess impact of interventions from MHDSS data, learn lessons
for existing programmes, identify new problems and draw conclusions for health
policies at the national level.

to identify population and health problems (using existing DSS and RKS data)
and their social, economic and environmental causes; and

as an indispensable tool in the evaluation of the impact of health interventions by
providing data on numerators of rates to be calculated (e.g., number of
contraceptive users from RKS) and denominators of rates (e.g., number of married
women 15-49 years old, all live births, population 1-4 years old).

Survey of 1996. (For details of this last survey, see Chapter 4).

The duration of the study period and the quali;ty of MHDSS data allows a unique
opportunity for testing health interventions in a rural Bangladesh setting. It is also

6



important to keep in mind that demographic and health changes which have taken place
in Matlab are often not only the result of the health interventions which were introduced,
but also due to secular social and economic changes. In view of the rich data sets which
have been accumulated in Matlab over the years it is in many cases possible to separate
the impact of the health programmes from the social and economic changes.

The MHDSS provides information on a well defined and documented population which
makes it possible to implement studies which have the potential to benefit millions of
people, in Bangladesh and beyond. A good example is the large scale and long term
MCH-FP programme, which has been ongoing since 1977. The results achieved with a
number of interventions which were initially designed and tested in Matlab in the late
1970s and 1980s led to modifications in the government health and family planning
programme. Examples of components of the government programme which were
changed are definitions of the tasks of Family Welfare Visitors, use of record books of
Family Welfare Assistants, provision of a broad choice of contraceptive methods,
introduction of injectable hormona!l contraception, provision of outreach immunisation
services, introduction of measles vaccination, introduction of oral rehydration therapy and
management of acute lower respiratory infections at the community level. (For an
overview of these contributions, see Chen, 1986; Fauveau, 1994; Phillips, 1994).

Several of the interventions which were initially tested in Matlab were later implemented
in larger areas of Bangladesh through ICDDR,B’s MCH-FP Extension Project (Rural)
(Phillips, 1994). This project has started in several rural thanas and districts in 1982 with
a population of about one million and is still continuing today (Khuda, et al., 1997 and
Kane, et al., 1997). -

In the following chapters, the contributions of MHDSS are illustrated by examples of
some important findings, focusing on the period 1977-96. In the next chapter some
examples of population problems and health needs, identified from MHDSS data, are
described. In Chapter 3 we will give several examples of how MHDSS data have been
used in the evaluation of the impact of health interventions implemented in Matlab on
e.g., contraceptive use, fertility and mortality. In Chapter 4 examples of current studies
are provided dealing both with identification of problems and assessment of outcomes of
interventions. Finally, future plans for the MHDSS are discussed in the concluding
chapter.



| CHAPTER TWO |

POPULATION DYNAMICS AND POLICY IMPLICATIONS

shed light on population and health problems existing in that area. The data are

unique and important because they are considered to be accurate and they are detailed.
In no other area of Bangladesh - or in other Asian countries - are such detailed data
available. Therefore, they complement the information available at the national level
collected by agencies such as the Bangladesh Bureau of Statistics. The data to be
presented here are fairly representative for rural areas of the country as a whole, we do
not claim that they are fully representative. We will only give a number of illustrations of
use of the Matlab data. For more information, the reader is referred to the References at
the end of this publication.

In this chapter we present population data from Matlab for the period 1977-1996 which

Results of the MCH-FP and Comparison areas are combined. This will to some extent
influence the representativeness of the findings in this chapter. The operation of the
MCH-FP programme in one part of the study area has influenced birth and death rates.
There was, however, no such programme in the Comparison area.

1.  Population Growth

The population of the DSS area in Matlab thana increased from 173,444 in the middle of
1978 to 211,306 in 1996. This means a growth of 22 percent in 18 years or an average of
1.2 percent per year. The total population growth depends on both natural growth (the
difference between the number of births and deaths) and net migration (the difference
between in and out-migration). See Figure 3.

Population growth reached a peak in 1982, followed by a dramatic decline . From the
figure it can be seen that 1984 was an exceptional year for Matlab; population growth was
close to zero due to a combination of high mortality (attributable to a Shigella epidemic)
and high out-migration. Since 1987 the growth rate has fallen, gradually to a level of
apout 6 per 1000 in 1996.

In most years between 1978 and 1990 the natural growth was on average 25 per thousand
inhabitants. Since 1990 this has declined to about 17 per thousand due to a combination
of the impact of family planning programmes and various social and economic changes
which have taken place in Matlab. Some of these changes include increased education
opportunities for girls, economic improvement programmes and better communications. It
is worrying that in spite of all these changes the natural growth rate is still high.

The population of Matlab is in the middle of demographic transition - from a situation
of high birth and death rates and little population growth to a situation of low birth and
death rates, when there is also little growth and stable population size. In between there is
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a period of rapid population growth, as the death rate falls sharply before the birth rate
begins to decline. '
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Figure 3: Total Growth, Natural Increase and Net Migration
in Matlab, 1978-96

Another feature illustrated in Figure 3 is that, between 1978 and 1996, more people
moved away from Matlab than settled there. Since 1983 this net out-migration has
amounted to 10 to 14 inhabitants per thousand each year. These are impressive figures:
every year more than one percent of this rural population leaves permanently to settle, in
particular, in cities such as Dhaka. This trend is not exceptional and one which can be
observed in many developing countries. This contributes to the explosive growth of
many Third World mega-cities, which creates opportunities, but also a host of problems.

A substantial proportion of the out-migrants consist of families who have become
landless. They move to the cities where they join the large numbers of people living at or
below the poverty line. Quite a number of the Matlab out-migrants are Hindus, many of
whom leave to settle in India. Between 1974 and 1996 the proportion of Hindus in
Matlab has fallen from 15.9 percent to 12.3 percent (Table 1).
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=+ Census -y Muslim . Hindu
1974 84.1 15.9
1982 85.0 15.0
1993 87.3 12.7
1996 877 12.3

Table 1: Percentage Distribution of Matlab
Population by Religion

2. Population Composition

The age composition of a population is important for several reasons, not least because
current age composition affects future population growth. The size of a population may
continue to increase, despite a reduction in average family size, due to a large group from
the youngest generation reaching child bearing age.

Table 2 shows that the percentage of children below 15 years of age in the DSS area has
declined from 43.4 percent in 1978 to 38.4 percent in 1996.

43 .4 384

451 475

11.5 14.1

100.0 100:0

Mid Year Pop. 175,443 211,306

Table 2: Percentage Distribution of Matlab Population
by Major Age Group

The success of the ICDDR,B and government family planning programmes have
undoubtedly contributed to this success (see Chapter 3), while the process of social and
economic development has also played a role. It is important to realise that in spite of
this relative decline, the number of children in absolute terms has actually increased in the
past 18 years: from 76,142 in the middle of 1978 to 81,144 in the middle of 1996. The
population in the age group 15-49 years has increased both in relative terms as well as in
absolute numbers. This is the consequence of previous high fertility which has led to a
large group of men and women who have now reached reproductive age and who will
now get children on their own.

Figure 4 illustrates more clearly the changes in age structure between 1978 and 1996.

Especially noteworthy is the decline in the youngest age groups in absolute numbers and
as a percentage of the overall population.
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Figure 4: Age Pyramids in 1978, 1987, 1996
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Considerable changes in social and economic status have taken place in Matlab since the

1970s.

One indication of this worth mentioning is the improvement in education,

especially of girls (Figure 5). The percentage of the population with formal education has
increased, especially in the younger age groups; it is now similar for boys and girls who

are between 10 and 15 years old.
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Figure 5: Percentage of Population with Less Than One Year of Schooling by
Age Group, Matlab and Bangladesh

Figure 5 also shows if and to what extent Matlab is similar to the country as a whole. The
percentage of male children and adolescents between 10 and 20 years old without any
form of formal education is a little lower in Matlab than in the country as a whole. The
difference is larger for female adolescents and young women between 15 and 30 years
old. In the older age groups there are no major differences in the level of education
between Matlab and the county as a whole. There is a tendency for illiteracy to be higher
among Matlab women who are 35 years and older than in the country.
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The reason for the lower illiteracy in Matlab in the younger age groups compared with the
country as a whole is probably the existence of the BRAC-ICDDR,B project which is in
operation in Matlab and which is discussed in more detail in Chapter 4.

The DSS data from Matlab presented above have implications for the best way for
Bangladesh to go through the process of demographic transition. The last phase of this
transition can best be reached and as quickly as possible through vigorous implementation
of a combination of health and family planning programmes. Improvements in economic
and social conditions in general and in education in particular will be just as or even more
crucial.

3. Age at Marriage and Fertility

In a society where marriage is universal and few births take place outside of marriage, as
in. Bangladesh, age at marriage is an important determinant of fertility. The earlier a
woman begins child bearing, the greater the potential number of children she can have
during her reproductive life. Another important factor related to age at marriage (or
actually age of mother at first birth) is the length of a generation - a measure of how
quickly a generation replaces itself. This affects the rate of population growth
independent of the number of children born.

S T

I q’.\r;j‘. r 28 R pRa i pal il A el s Lo R m ’*‘-Zﬁ‘
1976 | 24.4 16.7 18.5 6.2
1979 | 24.8 17.6 19.2 5.9
1984 | 253 18.0 19.8 45
1989 | 25.7 18.4 20.9 4.1
1992|2538 18.6 213 3.5
1996 | 26.0 18.9 21.6 3.0

Table 3: Mean Age at First Marriage, First Birth and Total
Fertility Rate in Matlab '

From Table 3 it can be seen that the mean age at first marriage for women has increased
from 16.7 years in 1976 to 18.9 years in 1995, with a corresponding increase in age at
first birth. The effect of this trend is to slow down the rate of population growth, even in
the absence of fertility decline, although the impact of this smail increase is likely to be
stight. These averages. however, also disguise the fact that 66 percent of first marriages
which took place in Matlab in 1995, were of women under 20 years of age and four
percent of these were of girls under 15 years old. In addition, 18 percent of divorced
women marrying for a second time were under twenty.

Another finding from Matlab is that pregnancy in very young women is associated with
higher rates of both neonatal, infant and maternal deaths (Mostafa, et al., 1991).
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Therefore, policies which encourage women to delay child bearing would lead to a
reduction in maternal and infant mortality as well as an increase in generation length.
Such policies would include extending education and employment opportunities for
young women to encourage later marriage. In addition, providing information on
reproductive health and family planning to adolescent girls and enhancing the status of
women, would allow couples to choose how soon after marriage they begin their families
as well as how many children they have.

Table 3 also provides data on the Total Fertility Rate (TFR), the average number of
children a woman is likely to have by the time she reaches the end of childbearing age. It
can be seen that in the Matlab area fertility has continuously declined in the last two
decades from 6.2 in 1976 to 3.0 in 1996.

4. Mortality Trends in Children Below Five

One of the most important features of the demographic trends revealed by the DSS is the
rapid decline in under five mortality since the early 1980s. Between 1979 and 1983 the
average mortality rate for the under five age group in Matlab was similar to the national
- average of around 180 per 1,000 live births. By 1996 the rate in Matlab had failen by
over 50% to 86 - significantly lower than the national rate of 116 per 1,000 live births.

200, 198081

180 0 1994-95
160 ]

140.
120.
100

80,
60
40,
20
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necnatal postneonatal 1-4 year under 5
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Figure 6: Mortality in Children Below Five Years by Age Group, Matlab
1980/81 and 1994/95
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Figure 6 shows that over a 15 year period, mortality rates in Matlab fell by more than 50
percent for both the post neonatal and 1-4 year age groups. Deaths rates in the 1-4 year
age group fell from around 69 in 1980/81 to under 34 per 1,000 live births in 1994/95.
Neonatal mortality, on the other hand, declined by only 31 percent from just over 65 to 43
per 1,000 over the same period.

Between 1978 and 1982 under five mortality remained at roughly the same level,
followed by a peak in 1984, corresponding with an epidemic of Shigella. The fairly rapid
decline from 1985 to 1990 was due mainly to a reduction in deaths in the 1-4 year age
group. Since 1990 this has remained relatively stable, at around 30 per 1,000 live births,
which suggests that current interventions aimed at this age group have been maximally
effective. :

Conversely, infant mortality declined only slowly between 1986 and 1993 after falling
rapidly in the early 1980s. In fact there was an upsurge in the death rate in 1991, but
more recently the trend has again been in decline, leading to an overall reduction in infant
mortality from 109 to 65 per 1,000 live births between 1981 and 1995.

Despite this reduction in childhood mortality, almost one in ten children in Matlab will
die before the age of five, the majority of them before reaching their first birthday. Child
survival strategies may need to be modified or new interventions introduced, based on an
assessment of the current major causes of death, if further reductions in child mortality are
to be achieved. More research is needed into the causes of infant, and in particular
neonatal, mortality in order to design appropriate interventions that will effectively target
this vulnerable group. (Mosley and Becker, 1991) '

Despite the downward trend in under five mortality, as Figure 7 shows, until about 1989
death rates for girls were persistently and significantly higher than those for boys. This is
a reversal of the pattern in most other countries, where male mortality below five is
usually higher. In 1990 the figure for female mortality dipped below that for male
mortality in this age group for the first time. Since then the two rates in Matlab have been
almost identical, but even this relatively greater improvement in female mortality still
implies a degree of discrimination against girls, as rates for girls should be lower than
those for boys for biological reasons.
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Figure 7 : Mortality in Children Below Five Years by Sex in
Matlab, 1978-96

5. Trends in Life Expectancy

It is well known that in rural Bangladesh the social status of women is much lower than
that of men. In countries where the status of men and women is more equal, male
mortality is usually higher than female mortality in all age groups. Until 1988, however,
mortality for women in Matlab was higher than for men in most age groups. This is proof
of the disadvantaged position of women in Bangladesh society. The higher mortality
among girls is an indication that they are discriminated against in terms of distribution of
resources such as food and health care. Research has shown that this differential
mortality is exacerbated during times of crisis, such as the 1974 famine.
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Figure 8: Life Expectancy at Birth in Matlab, 1978-96

The data on trends in life expectancy presented in Figure 8 make it clear that since 1988
there has been a considerable change in Matlab. In 1993-95, life expectancy at birth for a
female was 63.8 years, 1.8 years longer than her male counterpart. This reversal is
related, among other things, to the improvement in the social status of women, provision
of health care and improvements in economic and social conditions in general. There has
undoubtedly been important progress, especially in the education of girls, but in spite of
these improvements, women continue in many ways to be disadvantaged in comparison
to men in Bangladesh (Bairagi and Chowdhury, 1994).

6. Maternal Mortality

The WHO estimates that world-wide as many as half a million women die each year
from complications of pregnancy and delivery. The maternal mortality rate in
Bangladesh has been estimated to be between 4 to 6 per 1,000 live births - one of the
highest in the world. A retrospective study in Matlab between 1976 and 1985 found a
maternal mortality rate of 5.5 per 1,000 live births (Koenig ef al., 1988).
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Using a definition of maternal mortality which includes all deaths to women while
pregnant or within 42 days of the pregnancy ending, the DSS records up to 1989 show
that 35 percent of deaths in women between the ages of 15 and 44 were pregnancy
related. The distribution of maternal deaths attributable to various obstetric and other
causes s illustrated in Figure 9.

Direct obstetric complications account for 73 percent of maternal deaths, which could
have been averted only by intervention from skilled health personnel together with well-
equipped facilities to carry out surgical procedures and blood transfusion. Therefore,
having identified the actions needed to prevent many of these deaths, the question of how
best to effect increased access to emergency obstetric services in rural Bangladesh needs
to be answered. This is being addressed through the maternal care programme discussed
in the next chapter.

Complications of Eclampsia

pregnancy 6% 12% Obstructed
labour 8%

Abortion
18%
T A Postpartum
1 haemorrhage
18%

Violence
9%

Other postpartum
13%

Unrelated
medical causes 18%

_ Source: Fauveau and Chakraborty, 1994
Figure 9: Causes of Maternal Death in Matlab, 1976-89

A recently conducted analysis of causes of maternal deaths in the period 1987-1993 came
to nearly the same findings as presented above (Ronsmans et al., 1998). The percentage
of direct obstetric mortality was somewhat lower (65) and the percentage of other causes
somewhat higher (35). This last category consists of injuries and violence (8 percent) and
indirect obstetric deaths (22 percent).

Very young mothers have higher than average matemal mortality, often due to obstructed
labour, and therefore measures which discourage early child bearing will reduce the
number of maternal deaths from: this cause. Women who have large numbers of children
are also at increased risk. Access to family planning services is therefore an important
component of any Safe Motherhood initiative.
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One alarming feature of these DSS data is that 18 percent of maternal deaths are the result
of unsafe abortion. This is particularly disturbing as Menstrual Regulation (MR),
considered as a “means of ensuring that a woman at risk of pregnancy is not actually
pregnant”, has been legal in Bangladesh since 1978 and is practised within the
government health services. This high death rate leads to the conclusion that large
numbers of women turn to traditional abortionists, using indigenous practices to terminate
unwanted pregnancies (Ahmed, et al., 1998). Research is needed to establish the reasons
why women continue to undergo unsafe abortions and the measures required to render the
services of illegal practitioners unnecessary.

More disturbing still is the proportion of deaths in pregnancy due to violence and injury.
This is perhaps the least recognised and most insidious manifestation of gender inequality
in a society. Many of these deaths, which include suicides, are of young unmarried girls.
More research is needed into violence, particularly related to pregnancy. Policies for
improving access of adolescent girls to sex education and family planning are particularly
relevant, as will be strategics to mobilise communities against violence directed at
women.

7.  Demographic and Socioeconomic Determinants of
Mortality

Various demographic factors have been shown to affect childhood mortality. Infants of
very young mothers have a reduced chance of survival, as do infants of older women with
several children. Child mortality also increases with the mother’s age and the number of
children she has. Children with a younger sibling are especially at risk if the interval
between the births is short, probably because breast feeding stops early.

Relatively more important as determinants of child mortality are socio-economic factors.
1>’Souza and Bhuiya have analysed DSS data on this topic dealing with children 1-4
years old combining information from the 1974 census with mortality figures in the
period 1974-1977 (D'Souza and Bhuiya, 1982). The 1974 census made it possible to
assemble figures for four measures of socio-economic status shown in Table 4. The
variables occupation and education refer to the head of the household in which the 1-4
year old children lived while the variables size of living area and ownership of cows are
characteristics of households.

g — L

' Variable N |
Occupation | Labourer Worker/Owner | Landowner
Education None 1-6 Years 7+ Years
Living Area | Small Medium Large
Ownership No Cows 1-2 Cows 3+ Cows

Table 4: Categories of Socio-economic Status
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Figure 10: Mortality in Children 1-4 Years by Socio-economic
Characteristics, 1974-77

Each of these variables was divided into three categories, representing low (I), medium
(11) and high (II1) socioeconomic status. Figure 10 shows that each of the variables was
strongly related to mortality; the higher the socio-economic status, the lower the child
mortality. It should be borne in mind that groups I and III are small in comparison with
group H. This means that the differences by socio-economic status shown in Figure 10
are larger than in the situation in which groups 1, Il and III are of similar size.

Divorced, abandoned and widowed women in Matlab account for 16 percent of all
women over the age of 15. They face particular difficulties because of the cultural
constraints on women’s mobility and lack of employment opportunities. The monthly
income of female headed households is estimated to be only 55 percent of the average and
the mortality of children of these women is also higher than the average. Programmes
need to be initiated focusing on this vulnerable group of women and children and
addressing the issues of poverty and the low status of these women (Bhuiya and
Chowdhury, 1997 and Hossain and Huda, 1995).
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- — CHAPIER THREE

HEALTH INTERVENTIONS: IMPACT AND POLICY
IMPLICATIONS

been implemented in Matlab. The impact of these interventions is measured in terms

of changes in mortality, morbidity, fertility and prevalence of use of contraceptives
and these data are derived from DSS and RKS. Five illustrations of use of DSS and RKS
data will be given dealing with five interventions: testing of cholera vaccines,
. implementation of the child health and family planning programmes, measuring the
impact of measles vaccination and implementation of the maternity care programme. An
overview of the various interventions introduced with respect to child and reproductive
health in Matlab since 1977 is provided in Box 2 .

In this chapter, results of a number of health interventions are summarised which have

1. Cholera Vaccine Trials

The main impetus for establishing a field site in Matlab was to conduct cholera vaccine
trials and to determine their efficacy. The DSS made it possible to identify cohorts who
participated in the trials and to determine cholera mortality rates before, during and after a
trial. At the same time morbidity surveillance systems were installed to determine cholera
morbidity rates before, during and after a trial.

The first trial of injectable cholera vaccine, conducted in 1963, and several subsequent
trials, showed that it provided only short-term protection for one or two years (e.g.,
Mosley, et al., 1972). The largest trial took place in 1974 involving 93,000 participants.
Volunteers in this trial received either a cholera toxoid vaccine or diphtheria-tetanus
toxoid vaccine as a control. (Curlin, ef @/, 1978). Unfortunately this cholera vaccine was
shown to confer only 40 percent protection which lasted for about three months, The
control vaccine proved to be much more successful: analysis of the DSS data showed that
infants born to women immunised by the diphtheria-tetanus toxoid vaccine were
protected against neonatal tetanus. Mortality in neonates was reduced by an estimated 20
per 1.000 live births (Black, et al., 1980).

In 1985 63,000 children and women took part in another trial of two oral vaccines based
on killed whole cholera vibrios, one of which included the B subunit of cholera toxin.
Both proved to provide about 50 percent protection for three years, while in children
under five a much lower protection rate was observed (26 percent and 23 percent for the
two vaccines) (Clemens, et al., 1990). Unfortunately this is not adequate to protect the
population at risk from cholera and especially young children. Up to now no vaccine has
been shown to be effective for all population groups at risk.

Another problem was that these oral vaccines provided less protection against the El Tor
strain than against classical cholera (about 40 percent for the two vaccines after 3 years)
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Box 2: Interventions in Child and Reproductive Health

Year | Month Activity
1977 | Nov Home-based services
1978 | Mar Tetanus toxoid vaccination to all pregnant women
Oct ORS bari mothers
1981 Dec Tetanus toxoid vaccination to all women of reproductive
age (Blocks A + C)
1982 | Mar Measles vaccination to all children (Blocks A + C)
1983 Mar IUD home insertion ’
1985 | May Oral cholera vaccine trial
Dec Tetanus toxoid vaccination to all mothers (Blocks B + D)
Measles vaccination to all children (Blocks B + D) »
1986 | Mar DPT and polio vaccination to all children (Blocks A+B+C+D)
Mar Screening for malnutrition
Diarrhoea morbidity surveillance (point prevalence)
1987 | Jan Vitamin A distribution (Blocks A+B+C+D)
_ Mar Maternity care (Blocks C + D)
1988 | Apr ALRI detection and management with penicillin (Blocks B +D)
Sep Nutritional relief - post-flood '
1989 | Apr Dysentery management at home with nalidixic acid
(Blocks B + D) till December
Oct Nutrition surveillance system (Blocks A+B+C+D)
1990 | Feb ALRI management with oral cotrimoxazole
Apr Maternity care (Blocks A+B)
1991 | Feb Antenatal check-up introduced
Feb Education intervention to reduce ALRI mortality
Jun Vitamin A supplementation using EPI entry point
1992 | Mar Maternal vitamin A supplementation after delivery
Jun Geographic Information System introduced
1993 | Jan Maternal supplementation with beta-carotene
1994 | Jun Reproductive Tract Infections detection and management
1995 | Jan Male clinics to test reproductive health diseases
1996 | Oct Health Centre assisted deliveries (Block C)
1997 | Jan Reproductive Health Programme initiated
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(Clemens, et al., 1989). This is particularly importarit in view of the fact that a new
mutant strain of cholera emerged in 1992, so any future vaccine would need to be
eflective against a range of cholera causing agents (Albert, et al., 1993).

2.  Impact of the Child Health Programme

One important ICDDR,B project is an innovative Maternal and Child Health/Family
Planning programme which started in Matiab in 1977. As previously mentioned,
mtensive health care is provided in the MCH-FP Area by CHWs visiting each household
every two weeks to give advice, immunisations, simple treatment and contraceptive
methods. There are alse a number of clinics in the area for mothers and children. In the
Comparison arca health care is provided by the government programme. However.
CHWSs collecting demographic data also provide limited advice and services. such as oral
rehydration - solution (ORS) packets. The Matlab hospital is open to all patients with
diarrhoeal and related diseases who live in the DSS and neighbouring areas.

Interventions were introduced into the MCH-FP area in phases. Initially maternal and
child health interventions were limited to CHWs giving nutritional advice, instructing on
the preparation of ORS, administering tetanus toxoid vaccine and giving iron and folic
acid tablets to pregnant women, but gradually the programme was expanded. See Box 2.

Even the limited interventions introduced at the beginning of the programme seem to

have had a positive effect. Prior to the start of the programme, under five mortality was

around 200 per 1,000 live births in both areas, but by 1980 it was significantly lower in
the MCH-FP ar¢a, as Figure 11 shows.-

Apart from 1984, the year the Shigella epidemic peaked in Matlab, a general decline in
under 5 mortality took place until 1990, with the rate in the Comparison area consistently
about 30 points above the rate for the MCH-FP area. After a slight increase in 1991 and
1992, mortality rates in the MCH-FP area declined slightly to 88 per 1,000 live births in
1996. The downward trend ‘in the Comparison area also continued after an upsurge in
1991, with mortality down to 96 per 1,000 live births by 1996.

Figure 11 also shows mortality rates in children below five for Bangladesh as a whole
dertved from cross-sectional demographic and health sample surveys. The trend in the
Comparison area of Matlab is very similar to the country as a whole.

Health interventions, originally tested in Matlab and subsequently transferred to the
national programme, have undoubtedly played an important role in the dramatic decline
in under five mortality. It is likely, however, that social and economic changes have also
contributed to this decline.

It is remarkable that the decline in child mortality was not limited to the MCH-FP area,

but also occurred in the Comparison area. (The same phenomenon can be observed with
respect to fertility to be discussed next.) The question has to be raised how this is
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Figure 11: Mortality in Children Below Five Years, 1978-96

possible in view of the less intensive MCH (and FP) programme in the Comparison area.
Several reasons can be cited. First, the population in the Comparison area has benefited
from the services, although limited in scope, provided by ICDDR.B. Second, the
programme of the Ministry of Health and Family Welfare became more and more
successful (especially after 1990). - Finally, the population in the Comparison area has
learned and benefited from the experiences gained by the population in the MCH-FP area.
A certain amount of contact and exchange of information has always existed between the
two areas and the cumulative effect of this over time is likely to be substantial

Up to now, the main targets of child health interventions in Matlab have been the four
major diseases affecting infants and children world-wide. These are; diarrhoeal discases
(including dysentery and cholera), acute respiratory infections (ARIs) (including
pneumonia, whooping cough and influenza), measles and tetanus. Many children,
however, die from a combination of these diseases and in such cases, allocation to a
particular category is likely to be arbitrary. (Fauveau, 1994). As Figure 12 shows,
mortality attributed to each of the four major disease categories fell significantly in the
MCH-FP Area between 1980 and 1995.
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In 1980/81 nearly 60 percent of deaths in children below five in the MCH-FP Area were
attributable to these four disease categories (including immunizable diseases). The most
obvious changes which have taken place in the course of the ensuing decade were the
virtual eradication of neonatal tetanus and the very large decline in deaths due to other
immunizable diseases. These rapid declines are due mainly to the spread of tetanus
toxoid immunisation of women and children and measles vaccination.

Figure 12 shows that deaths due to "other causes of neonatal deaths" have only decreased
slightly and currently account for about 40 deaths per 1,000 live births or about half of all
deaths in children under five. Prominent in this category are the complications associated
with prematurity, low birth weight and birth trauma. Measures to reduce this neonatal
mortality will require interventions to improve the health of the mother during pregnancy,
as well as access to health facilities able to provide emergency obstetric and neonatal care.
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Figure 12: Mortality in Children Under Five by Cause of Death in
MCH-FP Area, 1980/81 and 1994/95

The relative overall decline in child mortality has been appreciably greater than the
decline in infant mortality over the same time period. The rate of deaths in almost all
categories has fallen, with a significant reduction in Measles and Diarrhoeal Diseases.
ARI mortality has fallen to a lesser extent, but the number of child deaths from “other
causes” has remained unchanged and these now account for 40 percent of all mortality in
under five children, excluding neonates. Notable in this category of cause of death are
accidents and, in particular, drowning.
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The possible misclassification of measles deaths may be a partial explanation for some of
those counted in the categories ARI and diarrhoeal diseases, as these are frequent, and
often fatal, sequelae. Increased coverage of measles vaccination could therefore be
expected to further reduce the mortality rate in all three categories. Current interventions
aimed at reducing ARI and diarrhoea deaths may need to be modified or expanded in the
light of MHDSS data to increase effectiveness. However, as nearly seven out of ten
deaths in children below five years are now due to “other causes”, efforts to reduce
overall mortality will need to be focused on developing a broader strategy for child
survival.

3. Impact of the Family Planning Programme

The rapid decline in fertility in Matlab during the 1980s and early 1990s is perhaps the
most important and striking feature to emerge from the DSS (see Figure 13). Between
1976 and 1996 total fertility fell from 6.6 to 2.7 births per woman in the MCH-FP area
and from 7.0 to 3.5 in the Comparison area. It should be noted that pre-programme TFRs
were similar in both areas at around seven, but fell more rapidly in the MCH-FP area.
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‘ Figure 13: Trends in Total Fertility Rates, 1976-96

It is interesting to note that the TFR for Bangladesh as a whole fell more quickly than it
did in rural Matlab, from 6.8 in 1980 to 3.3 in 1995. The early success of the family
planning services in Matlab provided a model for the national programme, which employs
female Family Welfare Assistants (FWA) to provide similar (though less comprehensive)
services than the one provided by CHWs in the MCH-FP area. Since 1991, the decline
in the TFR in the MCH-FP area has slowed.
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Analysis of DSS records show that the main difference between the MCH-FP and
Comparison areas was a dramatic reduction in the proportion of women having large
numbers of children, apparently as a direct result of using contraceptive methods to limit
family size (Phillips et al, 1982).

The trend, evident from the Figure 13, shows the decline in TFR slowing down in the
early 1990s in the MCH-FP area and Bangladesh. This may be because couples are
attaining their desired family size and indeed this seems to be the case. In 1975, the
“ideal” family size in Matlab was 4 or 5 children, with two or three sons, but actual
family size was seven children. By 1990, TFR in the MCH-FP area had fallen to 3.4,
compared with an ideal family size of 3.1 children, two of them boys. In the Comparison
arca, where ideal family size in 1990 was 3.2, a TFR of 3.4 was not attained until 1996.
In these circumstances, TFR is only likely to fall further if social expectations of “ideal”
family size change.

Theie is evidente from Matlab that son preference does not have a significant impact on
the use of temporary contraceptive methods, but does affect family size, as couples are
unwilling to limit the number of children until they have at least one boy. Reducing
gender preference, by enhancing the vatue of girl children, could be expected to resultin a
further decline in TFR. More research into this area is needed, in order to maintain the
momentum of what has been a remarkably successful family planning programme, if
fertility is to continue to fall and the demographic transition to be completed.

Figure 14 shows trends in Contraceptive Prevalence Rates (CPR) in Matlab and in
Bangladesh. Especially noteworthy is the rapid increase in CPR in the MCH-FP area.
The CPR was below 10 percent in the MCH-FP area prior to the start of the project and
increased rapidly to 28 percent in 1978, 46 percent in 1984, 63 percent in 1993 and 66
percent in 1995 and 1996. Over the same time period, government and private family
planning services rapidly expanded leading to an increase in the CPR to 49 .percent in
1996, The trend in the Comparison area was very similar as that of the national
programme reaching 47 percent in 1996.

A comparison of Figure 14 with 13 shows an inconsistency. In view of the fact that the
CPR in the Comparison area is much higher than in the Comparison area and in
Bangladesh as a whole one would expect a much lower fertility rate in the MCH-FP area
than shown in Figure 13. The probable reason for this is an over estimation of the CPR in
the MCH-FP area. The CPR in the MCH-FP area is derived from RKS which is a system
based on service statistics while the CPRs in the Comparison area and the country are
derived from demographic and health sample surveys. It is well known that there is a
tendency in service statistics to overreport contraceptive use.

Apart from CPR, the major difference between the two areas of Matlab is in the choice of
contraceptive methods used. Figure 15 shows that in the MCH-FP area in 1996 35
percent of all married women in reproductive age used the injectable contraceptive
method compared to the national figure of 6 percent. The explanation probably lies in the
“doorstep delivery” employed in the MCH-FP programme, making the method easily
available without women having to leave the bari to visit a health centre, as they have to
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Figure 14: Trends in Contraceptive Prevalence Rates, 1975-96

do under the government programme. The second most common method in the MCH-FP
area was the oral contraceptive (15.8 percent) while this was the most popular method in
the national programme (20.8 percent). Almost 8 percent of couples use unreliable
traditional methods in the national programme, a much larger percentage than in the
Matlab MCH-FP area.

Detailed analysis of the RKS data shows that there are high rates of discontinuation of
family planning methods. The most common reason for a woman to stop using any
method is experience of side effects. Research is needed into the management of side
effects and other ways of increasing continuation rates.

Contraceptive failure resulting in unplanned pregnancy is also a serious problem. The
cumnulative failure rate in the first year of use has been estimated to be 1 percent for
injectables, 3 percent for Intrauterine Device (IUJD) and 15 percent for the pill and other
temporary methods. High failure rates were shown to be associated with the quality of
service provided by the CHWSs. Improved training of health workers will, therefore,
contribute to more reliable contraceptive use. More research is needed into causes of
contraceptive failure in order make changes in the current contraceptive delivery
programme expected to lead to a reduction in the number of unwanted pregnancies
(Bairagi and Rahman, 1996).
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Contraceptive Use in Bangladesh, 1996/97

Female S
sterilisation Male sienllsatlon
Injectable 7.6% 1.1%

6.2%

None
50.8%

3.9% Traditional
7.7%

Contraceptive Use in the MCH-FP Area, 1996

Female
sterilisation  Male sterilisation
Condom 8.3% 0.2%

2.4%

Injectable
35%

Pill
15.8%

IUD
1.9%

Figure 15: Comparison of Contraceptive Use by Method in Bangladesh
and MCH-FP Area, 1996/97

It is estimated that in Matlab between 1982 and 1991 there was an increase in induced
abortion of about 9 percent per year. The rate of induced abortion was higher in the
Comparison area than the MCH-FP area (33 compared with 20 per 1,000 live births).
Women who became pregnant due to contraceptive method failure were more likely to
resort to abortion than those not using family planning methods. As predicted from the
contraceptive failure rates, abortion rates were highest amongst women using condoms
and traditional methods and lowest for those using injectable contraceptives. (Ahmed, et
al., 1996)
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Women who became pregnant within twelve months of the birth of a previous child and
those with several living children had higher than average rates of induced abortion.
Women with no education and low socio-economic status were more likely to continue
with an unplanned pregnancy than educated women. There is insufficient information
regarding the utilisation of legal menstrual regulation (MR) services and traditional
abortion practitioners and the factors that influence the decision for pregnancy
termination. Research into ways of reducing the need to resort to induced abortion,
. through the provision of improved family planning services , is urgently needed. The
promotion of legal MR services carried out in well equipped facilities by well trained staff
should lead to a decline in the number of unsafe abortions currently being carried out.

4. Impact of Measles Vaccine on Mortality

As part of the Maternal and Child Health programme, measles vaccination was introduced
in 1982. In spite of the fact that measles immunisation has been an integral part of most
primary health care programmes in developing countries, there has been considerable
uncertainty about its effectiveness in reducing childhood mortality. This is partly because
the impact can only be determined from longitudinal data and partly because of a lack of
reliable data on causes of death.

Analysis of the longitudinal DSS data, comparing the mortality rates of vaccinated with

unvaccinated children, clearly showed that measles vaccination is associated with about a

45 percent reduction in the risk of dying. Figure 16 shows that an effect is clearly

discernible at 12 months after vaccination and reaches its maximum at about 24 months

after vaccination. Between 24 and 42 months after vaccination the difference in mortality
" between vaccinated and unvaccinated remains the same.

The long-term impact of measles vaccination was much larger than expected. One can
reasonably expect that measles vaccination will lead ‘to the elimination of all measles
deaths between 1 and 5 years after birth. It means that in the age group 1-4 years the
death rate will decrease by 13 percent since 13 percent of all deaths in this age category
are due to measles. Figure 16 makes it clear that the impact of measles is, however, much
larger (namely a decline in mortality of 45 percent). This means that measles vaccination
also reduces the risk of dying from other causes in particular diarrhoea and respiratory
tract infections which are often complications of measles. The figures quoted above
probably overestimate the impact of measles vaccination somewhat, because there is no
allowance for the impact of competing causes of death: preventing a child from dying
from one cause may not prevent subsequent death from competing causes (Clemens et al.,
1988; Koenig et al., 1991). Even when the impact of competing causes of death is taken
into account, it is very likely that there is still a remarkable long-term impact on mortality
due to measles vaccination.

These findings helped to speed up the adoption of a widespread measles vaccination

programme by the Expanded Programme on Immunisation in Bangladesh and other
developing countries. In the MCH-FP area, where CHWs administer vaccinations during
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home visits, coverage was over 80 percent among children 9 to 59 months in 1990.
Immunisation coverage in the Comparison area, where vaccination sessions were held at
clinics, was only 34 percent for the same age group. Outreach immunisation services, a
modified version of the Matlab “doorstep” delivery .system, now ensure access to
immunisation provided by MOHFW to large numbers of children in Bangladesh.
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Figure 16: Cumulative Mortality Rates by Measles Vaccination Status in
MCH-FP Area, 1982-85

These studies also underlined the fact that this reduction is confined to mortality in the
one to four year age group and that measles immunisation has no significant effect on
infant mortality. The obvious reason is that measles vaccine is not given until the age of
nine months and vaccination coverage has to be very high to attain herd immunity
(Koenig et al., 1991). A considerable number of measles related deaths oecur in infants
below the current age of vaccination. A two year study concluded in 1991 found that 14
percent of measles cases in children under five occurred below the age of vaccination and

-this data supports a policy to modify immunisation strategy by the introduction of a
vaccine at 5 months (de Francisco et al., 1994).

5. Maternity Care Programme

A retrospective. study of DSS data on maternal mortality, discussed in the previous
chapter, showed that 73% of deaths were directly related to obstetric complications. The
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majority of these deaths occur during labour or immediately after delivery. In Matlab and
and other rural areas of Bangladesh almost all deliveries take place at home, far from
facilities and personnel equipped to deal with obstetric emergencies. These findings led
to the implementation of a matemity care programme, aimed at reducing maternal
mortality, which was initiated in part of the MCH-FP area in 1987 (Fauveau et al.. 1991).

'Government-trained nurses/mid-wives were posted in the two subcentres where the
intervention took place. The midwives were supported by two other components of the
programme namely development of a referral chain and installation of a maternity clini¢
at Matlab. Patients arriving at the Matlab clinic requiring a caesarean section or blood
transfusion were further referred by ambulance to the district hospital.

To examine whether this maternity care programme played a role in the decline of direct
obstetric mortality, the intervention was compared with a control area. The years were
grouped into three periods representing the period 1976-86 before introduction of the
maternity care programme, the period 1987-89 coinciding with the introduction of the
programme in the northern part of the MCH-FP area and the period 1990-93 when the
entire population of the MCH-FP area had access to the maternity care programme. The
Comparison area did not receive any specific programme inputs and was divided into a
northern part and a southern part reflecting differential access to essential obstetric care.
The Comparison area south had better access than the Comparison area north.

Trends over time in direct obstetric mortality by area are shown in Table 5. Before the
start of the maternity care programme, direct obstetric mortality was similar in all four
areas. Mortality declined in MCH-FP north where the programme was initiated (in 1987),
but not in MCH-FP south. After 1990, when the programme was expanded to the entire
MCH-FP area, the southern part showed a downward trend (but not statistically
significant). An unexpected finding was that direct obstetric mortality also fell in the
southern part of the Comparison area wnhout the intense maternity care programme
‘(Ronsmans et al., 1997).

- . 1076-86  1987-80 199003 .
MCH-FP north . 427 212 163
(intervention from 1987) _

MCH-FP south 411 441 301
(intervention from 1990)

Comparison north 474 368 472
(no intervention, far from EOC)

Comparison south 408 198 195
(no intervention, close to EOC)

Source: Ronsmans et al., 1997

Table 5: Direct Obstetric Mortality Ratio per 100,000 Live Births in
Matlab, 1976-1993
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The study illustrates the difficulties of effective evaluation of Safe Motherhood
programmes. The introduction of the maternity care programme in the intervention area
led, as expected, to a decline in direct obstetric mortality. Unexpected was, however, that
there was also a strong decline in mortality in one part of the Comparison area. The
authors of this analysis hypothesise that access to EOC is in itself already an important
factor determining maternal mortality (Ronsmans et al., 1997).
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EXAMPLE

OF CURRENT STUDIES

il

result of recent international and national developments. An important event on the

international scene was the 1994 International Conference on Population and
Development (ICPD) in Cairo where consensus was achieved on a Programme of Action
(POA) for sustainable development. The agenda was broad ranging, encompassing
women’s rights, poverty and environmental protection. Major objectives are highlighted
in Box 3. ' -

Priorities in health and population policies have changed in the past few years as a

Central to the POA are reproductive and
sexual health and the rights of women - key
areas of MHDSS research. There is a great
deal of existing DSS and RKS data still to
be accessed, by appropriate analysis, as
well as new initiatives, which will
contribute to finding ways to meet the
ICPD objectives.

An important recent event on the national
scene is the development and adoption of
the Fifth Heakh and Population
Programme 1998-2003 (HAPP-5).
Research currently carried out in Matlab
will certainly make a contribution to this
five-year plan and future research should
also make a contribution.

In this section a few examples of current
studies are outlined. Many of them are
ongoing and therefore results are not yet
available. All of them make use of DSS
and RKS data and all are expected to have
implications for public health policies.

1.  Analysis of Existing MHDSS Data

Although considerable use has already been made of DSS and RKS data, still much needs
to be done. Below a number of examples are given of projects which are currently being
carried out or will be carried out in the future dealing with various aspects of MHDSS
data.
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2.

Levels, trends and determinants of child mortality, adult mortality and mortality in
the elderly population.

Levels, trends and determinants of maternal mortality and induced abortion.
Levels, trends and determinants of infertility.

Violence against women: analysis of data on causes of death dealing with
violence, accidental deaths, etc.

Reasons for discontinuation of use of contraceptive methods, method failure and
side effects.

Impact of contraceptive discontinuation or failure on induced abottion.

Effects of desire or no desire for more children and of son preference on
contraceptive use, abortion, and fertility.

Impact of socio-economic changes between 1974 and 1996 on desire for more
children, contraceptive use, fertility, mortality and migration (using data of
censuses of 1974, 1982, 1993 and 1996).

Impact of birth care practices on neonatal mortality.

Levels, trends and determinants of age at marriage, marriage, divorce, remarriage
and widowhood.

Levels, trends and determinants of in-migration and out-migration (including
inter-village movements).

Impact of the introduction of vitamin A supplementation to mothers and their
infants on morbidity and mortality.

Evaluation of the case-management strategy for Acute Lower Respiratory Tract
Infections, including impact on morbidity, referral system and mortality.

Interactions between infectious diseases and malnutrition.

Evaluation of the syndromic management strategy for the detection and treatment
of reproductive tract and sexually transmitted infections.

BRAC-ICDDR,B Project

Analysis of DSS data has shown that the decline in fertility and child moi'tality is slowing
down in recent years (see Chapter 2). This suggests that the current, largely medical
interventions have achieved their maximum impact.
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Further reductlons in fertility and child mortality require new initiatives focusing on
socio-economic improvements. Research is currently underway to evaluate the impact of
the Bangladesh Rural Advancement Committee (BRAC)-ICDDR,B Rural Development
Programme (RDP) initiated in Matlab in 1992/3. This joint project introduced a package
of interventions' including formal and informal education, credit schemes, income
generating projects and consciousness raising. The effect of these activities will be
determined on contraceptive use, fertility, mortality and other indicators of child and
reproductive health.

Preliminary results show that household income and food consumption is higher for
BRAC members than for non-members. Similarly there is increased use- of health
services, although rates of illness remain the same in both groups. In addition there is a
tendency for women members of BRAC to defer pregnancy. These preliminary findings
are currently being validated, but more time will be needed before the long term impact of
the project on nutritional status, child survivai and the status of women can be assessed.
Several complementary research projects will be carried out in 1998 dealing with
measurement of the long-term effect of the socio-economic interventions. DSS plays an
important role in this evaluation (Chowdhury and Bhuiya, 1995).

3. Reproductive Tract Infections and Sexually Transmitted
Diseases

Until recently there has been very little research in Bangladesh regarding Reproductive
Tract Infections (RTIs) and Sexually Transmitted Diseases (STDs). In fact, information
. on the scale of the problem was not even available. It has become imperative to remedy
that situation, particularly in view of the threat posed by the HIV epidemic in
neighbouring southeast Asian countries.

Studies are currently being undertaken in the Matlab DSS area to assess prevalence and
risk factors for various RTIs/STDs. Male clinics have been established to improve men’s
access to health care. Information is also being collected on knowledge and attitudes of
both men and women towards RTIs/STDs in order to develop appropriate health
education messages and services.

The initial results of these studies indicate that endogenous reproductive tract infections
are quite prevalent in the arca, with at least half of the women suffering from some form
of RTIL. Sexually Transmitted Diseases, however, seem to be less prevalent. A problem
identified by the study is the difficulty to discriminate RTIs and STDs in the absence of
direct examination, i.e., using the WHO recommended syndromic management approach
for vaginal discharge. The current algorithms have a low specificity for STDs, indicating
that sexually transmitted infections could be over-diagnosed. The financial and social
implications of this misdiagnosis are important and improved screening strategies should
be evaluated.
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4. The Matlab Health and Socio-Economic Survey

Adults in approximately 2,700 haris and 5,000 households living in the DSS area were
interviewed in the months of May-August 1996. Data were coliected on household
composition and economy, labour force participation, fertility and contraception, adult
health status, use of health services, migration and transfers of income, and goods and
services to DSS households. The interviews were carried out by an outside organization,
which is also in charge of data cleaning, entry and editing. The information from the
survey will be linked to already existing information for the respondents of the survey
derived from the DSS database. The whole dataset will then be assembled at the RAND
Corporation and, together with proper documentation, will be released jointly by
ICDDR,B and RAND as a public-use database in mid 1998. One of the main reasons why
Matlab was chosen as the location for this health survey of adults is the existence of DSS
which allows accurate determination of adults’ ages and the possibility to link with data
of other studies carried out previously.

5. Requirements of Tetanus Toxoid Doses for Women
of Reproductive Age

Tetanus toxoid is an important intervention to protect mothers and neonates from the
nearly always fatal tetanus infection. It is recommended that women of reproductive age
receive at least 5 Tetanus toxoid doses during reproductive life, with two doses during the
" first pregnancy and three further doses at least three years apart. This inconvenient
schedule leads to over-use, and sometimes under-use of vaccination, as recall of doses
taken is generally poor in situations where record keeping is not available (de Francisco &
Chakraborty, 1996). In addition, this situation is further complicated with the
introduction of infant vaccination with DPT, which includes three doses of Tetanus
toxoid. It is not known as yet if these early doses will decrease requirements for Tetanus
toxoid in aduithood.

RKS has kept information on all doses of Tetanus toxoid given to women of reproductive
age since the seventies. As such it can provide a profile of numbers and spacing of doses
received by a given individual. In a cholera vaccine trial performed in Matlab in 1974, a
total of 93,000 children below 5 years of age were vaccinated with Tetanus toxoid used as
placebo to estimate cholera vaccine efficacy. RKS allows investigators to estimate the
profile of doses of Tetanus toxoid for children who received Tetanus toxoid and for those
who received cholera vaccine even twenty-four years after the mentioned vaccine trial.
As such, a biological study is going on at present to determine if those children who
received Tetanus toxoid during infancy are better off in terms of protection than children
who did not in the light of subsequent vaccination experience. This unique study could
not be performed if the information on doses of Tetanus toxoid received during the
lifetime was not available.
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[ CHAPIER FIVE ]

PLANS FOR THE FUTURE

is to provide assistance to research projects in public health. In fact, none of these

research projects could be carried out without MHDSS. A large number of public
health research projects have already been completed or are nearing completion. (For an
overview of projects completed before 1990, see Habte et al., 1990 and for the period
1990-1995, see ICDDR,B, 1997). In other words, most or nearly all of the objectives of
major public health research projects started several years ago have now been achieved.
This means that new objectives for activities in public health in Matlab are being
formulated (Ross, 1996). By the end of 1997 several proposals in the field of child,
reproductive and adult health were formulated and submitted for funding to various
agencies and more will follow in 1998. The proposals deal in particular with WHO’s
initiative on Integrated Management of Childhood Illness, vaccine trials, nutrition in
childhood, maternity care, male involvement in family planning, adolescent reproductive
health, delivery of family planning services and case finding and treatment of
tuberculosis.

The primary objective of MHDSS, as explained and illustrated in previous chapters,

A problem which has to be faced is whether all of these new projects should be
implemented in the DSS area of Matlab thana or elsewhere. In particular in the MCH-FP
area of Matlab the health situation has improved making it less representative for the
country or of parts of the country. One can argue, in addition, that the population of that
area has become more conscious of health matters than elsewhere as a result of the health
programmes carried out there. Alternatives which have to be considered are the
Comparison area in Matlab, the Non-DSS area of Matlab thana (with a population of
about 300,000) or other areas.

At the same time, as also explained previously, MHDSS is an important data source in its
own right. The existing data need to be thoroughly analysed by ICDDR,B staff. It is also
important to realize that the- MHDSS data set attracts researchers from outside ICDDR,B
who want to collaborate with ICDDR,B scientists on the analysis of the data (MacFarlane
and Graham, 1996). We expect, therefore, that MHDSS will also in the future continue to
be relevant and useful and for these reasons a number of steps are taken or will be taken
to modemise it and to ensure its usefulness in the future. In particular the following
activities are being carried out or envisaged for the future.

1. Continuation of analysis of data of DSS, RKS and GIS by staff members of the
Health and Demographic Surveillance Programme and other units of PHSD.

2. Expansion of collaboration with scientists in other organisations in Bangladesh
such as universities, BBS.and NIPORT and with scientists in other countries.

3. Increasing access to the various data bases, sample Eurv’eys and censuses by
production of public use data diskettes or a CD-ROM. Such diskettes or CD-
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10.

ROM should be made available at minimal cost or, under certain conditions, free
of charge.

Integration of DSS, RKS and GIS into one data collection system. It is likely
that CHWs will be in charge of collection of both DSS and RKS data. The
amount of information on vital event and other registration forms may be
substantially reduced. Processing of the data of DSS and RKS will also be
integrated.

Renaming of RKS to Health Information System which means that MHDSS
will consist of three components namely DSS, HIS and GIS. GIS will have data
from both DSS and HIS.

Increasing the cost-effectiveness of MHDSS. The following measures are under
consideration: tse of less staff than currently employed, introduction of hand-held
computers, decrease in the frequency of visits, changing the definitions of in- and
out-migrations (waiting period of 2 or 3 months instead of 6).

Determining the topics, indicators and variables in child and reproductive
health on which information will be collected (Snow, 1998).

Deciding on the location of the surveillance system and consultation with
MOHFW. Locations under consideration are: MCH-FP and Comparison areas of
Matlab, Non-DSS area of Matlab or elsewhere.

Upgrading of computer facilities in MHDSS-Matlab through installation of a
small network-of PC-based systems. Not only data entry, but also data processing
and a limited amount of routine analysis should take place in Matlab itself. One
promising Data Base Management System under consideration for introduction
is the Household Registration System developed at the Navrongo project in Ghana
(MacLeod et al., 1997). Other DBMSs will be considered as well {(Hoque, 1996,
Klappe, 1998).

Modernisation of computer facilities in MHDSS-Dhaka and improvement of
access to DSS and HIS data sets. Optimal use will be made of a newly installed
miniframe and network of PCs and the existing DBMS will be modemnized and
made more user-friendly. Included here is improvement of transfer of data from
MHDSS-Matlab to MHDSS-Dhaka and vice versa.
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countries to promote Essential National Health Research (ENHR). The Centre has shared knowledge through
research b).] training more tt!an 17,000 health professionals from over 73 countries in five continents of the
world. Various courses provide practical experiences in the hospital, laboratory and field settings.

The Computer Informat.ion Services (CIS) offers a Centre-wide backbone that allows office staff to connect
to an array of computer information systems. CIS also offers a Web Server that hosts ICDDR,B web page

(http://www.icddrb.org) and provides an on-line e-mail system that allows users to send/receive e-mails and
browse web pages from their desktops.

Qissemination and Information Services Centre (DISC) provides easy access to literature on diarrhocal
diseases, nutrition, population studies, environmental and behavioural studies in general by means of Current
Contents (Life Sciences and Clinical Medicine), MEDLINE, NUTRITION and POPLINE databases, books,
bound journals, reprints of articles, documents, 365 current periodicals, etc. DISC maintains several in-house
databases for its users and publishes the quarterly Journal of Diarrhoeal Diseases Research (and bibliography
on diarthoeal diseases within the Journal), two quarterly newsletters Glimpse (in English) and Shasthya Sanglap
(in Bangla), a staff news bulletin ICDDR,B News, the DISC bulletin (current awareness scrvice), working
papers, scientific reports, monographs, and special publications.

Staff: The Centre currently has over 200 researchers and medical staff from more than ten countries doing
research and providing expertise in many disciplines relating to the Centre’s areas of research. Over 1,200
personnel are working in the Centre.

What is the Centre’s Plan for the Future?

In the 38 years of its existence, ICDDR,B has evolved into a research centre whose scientists have wide-
ranging expertisc. Future rescarch will be directed toward finding cost-effective and sustainable solutions to
the health and population problems of the most disadvantaged people in the world. The Centre’s Strategic
Plan: “To The Year 2000” outlines work in the following key areas:

Child Survival: Priority areas for research in child survival include: improvement of the case management of
diarrhoea; acute respiratory infections; risk factors for low birth rate and potential interventions; nutritional
deficiency states (including micronutrients); immunization-preventable infectious diseases; and strategies for
prevention, inciuding modifications in personal and domestic hygiene behaviours, provision of appropriate
water supply to and sanitation for the households, and the development of effective vaccines.

Population and Reproductive Health: The Centre played a key role in conducting pioneering research in the
areas of population and family planning and raising the contraceptive use rate among women of reproductive
age in Bangladesh to almost 45% through its technical assistance and operations research. The 1994 Cairo
Conference hailed Bangladesh as a family planning success story, using Matab as the model for MCH-FP
programmes throughout the world. The Centre continues its research in maternal heaith and safe motherhood

and has initiated community-based research on reproductive health and STD/RTI/HIV infections.

Application and Policy: The Centre recognizes, and has given a high priority to, the need to transform research
findings into actions by replicating the successful interventions piloted in its projects and through its research
and training activities. The Centre will increase ‘ts communication, dissemination and training in its efforts to
influence international and national health policies in the areas of its expertise.

Centres of Excellence: As a means of addressing these new initiatives in child survival and population and
health research and structuring our existing programmes into Centre-wide initiatives, five Centres of Excellence
are proposed as the scientific research, investigative and training arms for key areas of activities. These Centres
of Excellence are in the following areas: Nutrition; Emerging and Re-emerging Infectious Diseases; Integrated
Management of Childhood Illnesses; Vaccine Trials; and Reproductive Health. The Centres of Excellence will
be interdisciplinary with scientists from each of the four scientific divisions engaged in the dialogue of
formulating policy, developing research protocols, and conducting clinical, hospital-based and community-
based trials. Outputs will include research findings, policy development and training capacity that will be used
locally and nationally and that can be applied regionally and globally.

fﬂ#"—-—




CENTRE

FORHEALTH AND
POPULATION RESEARCH



