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PREFACE

The International Centre fer Diarrhreal Disease Reseaxch,
Bangladesh (ICDDR,E] is an autonemous, internatienzal, philan-
thropic and nen~profit centre for reseavch, education and
training as well as clinical service. The Centre is derived
from the Cholera Research Labaratory (CRL). The activities of
the institution are to undertake and promote study, research
and dissemination of knowledge in diarrhoneal disecases and
directly related subjects of nutrition and fertility with a
view to develop improved methods of health care and for the
prevention and control of diarrhoeal diseases and improvement
of public health programmes with special relevance to develop-
ing countries, TICDDR,B issues twe types of papers: scientific
reports and working papers- which demonstrate the type of
research activity currently in progress at ICDDR,B. The views
expressed in these papers are these of authors and do not
necessarily represent views of International Centre for
Diarrhoeal Disease Research, Bangladesh. They should not be
quoted without the permission of the authore.
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ABSTRACT

Two studies have been conducted in Matlab Thana of Rural
Bangladesh over the 1975 to 1981 period to test the hypothesis
that contraceptive services can reduce fertility in rural
Bangladesh. This paper reviews the designs of the two studies and
analyzes their demographic effects.

The first study tested a pill and condom household contracep-
tive distribution approach; the second augmented that strategy with
better training of workers, a wider battery of methods, more
intensive follow-up and referral services, and ancillary health
care. Both projects had an impact on fertility. Contraceptive
distribution had a modest impact in its first year and no effect
subsequently. The initial impact of the comprehensive health and
contraceptive care approach was at least double the intial impact of
the contraceptive distribution approach. Moreover, effects of the
second study were sustained over time.

Policy implications of the findings of the studies are
reviewed.
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INTRODUCTION

The decline of fertility in settings where there has been
concomitant proliferation of contraceptive use has suggested to many observers
that organized contraceptive service programmes have contributed to the observed
trends.2 Yet the causal role of contraceptive service programmes in inducing
and sustaining fertility reduction in developing countries continues to be the
gubject of discussion and debate principally because establishing causallty
requires rigorous experimental designs. Field experiments appropriate for a
test of service programme effects require large-scale field operations, treat-
ment and control areas, and accurate longitudinal demographic data - conditions
that can rarely be met in practice. This report analyses the demographic
effects of two studies in Matlab Thana of Bangladesh which meet these conditioms.

The Matlab Contraceptive Serxvices Experiments: Hypotheses and Designs

The Matlab family planning studies were conducted by the Cholera Research
Laboratory (CRL):3 the first from October 1975 to October 1877, and the second
from October 1977 to the present,

The first of the CRL experiments, known as the Contraceptive Distribution
Project (CDP), was designed to test the hypothesils that ublqultous availability
cf contraceptive supplies would increase the prevalence of contraceptive
practice and reduce fertility. The CDP approach was based on the cbservation,
reported in the 1968 Bangladesh National Impact Survey, that while 55 percent of
married women expressed a desire to cease child-bearing and 13 percent were
willing to consider contraceptive use only 1.9 percent and 3,7 percent of the
rural and urban population respectively were actually usging a modern method of
contraception (Sirageldin et al., 1975). Similar findings noted in subsequent
gtudies suggested that a lack of information about, and availability of, modern.
contraceptive methods jmpair programme success ({see, for example, Ministry of
Health, 1978). This led to the hypothesis of a latent demand for contraceptives
which could be met by distribution of supplies alone,

1 This report elaborates on an earller draft prepared for the United Nations
Econowic and Social Commission for Asia and the Pacific (Phillips et aql.,
1981).

2 See for example, Mauldin Snd Berelson, 1978,

3 1In 1979, the CRL became the International Centre for Diarrhoeal Disease
Regearch, Bangladesh (ICDDR,B).



To test this hypothesis non-clinical methods of contraception (oral pills
and condoms) were distributed in 150 villages with a population of 135,000 while
83 villages were serviced by the regular Government programmes and designated
the comparison area.l In all 154 lady village workers (LVWs) were recruited and
instructed in the distribution of oral contraceptives, Most LUWs were illit-
erate, elderly, and widowed women. Each LVW was responsible for maintaining
lists of women eligible for contraception and conducting household visits to :all
women to offer six months of pill supplies and to replenish stocks when needed.
The project was launched in October of 1375 with a minimal amount of LVW train--
ing about motivation and follow-up, in accordance with the hypothesis that
distribution alone would increase contraceptive usage and reduce fertility.

A baseline survey of eligible women showed that about 33 percent of the
respondents were either current users of contraception or expresged a desire to
cease child-bearing and an interest tc use contraception in future. This finding
supported the latent demand hypothesis. In a survey conducted three months after
the start of contraceptive distribution, however, only 16.9 percent of the
respondents reported using oral pills. By the end of 18 months, moreover, the
prevalence of pill use had declined to B.6 percent. Overall praevalence was
correspondingly low: 17.8 percent at 3 months and 12.8 percent at 18 months. 2

The declining prevalence was due to declines in both acceptance and
continuation rates. Oral pill failure rates were high owing to irregular and
improper use., . Sideveffects, such as irregulaxr menstrual bleeding and dlzziness
were common, and concerns about risks discouraged acceptance and continuation.
Although knowledge of condoms increased with time, the method never became
popular.

Thesge fihdings suggested that a residual unfulfilled demand for contracepﬁion
persisted. in 1977 despite two years of CDP services -- a demand that could be
better served by a wider battery of methods and more intensive follow~up and care
of users. Certain operational problems of the CDP approach underscored this
conclusion. Although LVWs were knowledgeable about their villages, thev were
too old to have practiced contraception, and they were not trained to deal with
slde-effects. Thus they lacked credibility as family planning workers and were

1 Both studies were originally designed to test the effects of adding
strategies to existing Government services. However, since Government
village based services have not yet heen fully implemented, the studies
represent a defacto test of the effects of services vis-a-vis no services
at all. Matlab was selected for the studies because a decade of accurate
vital data were available, a resource which grsatly facilitates evaluation
{See Appendix A}. . T

2 Overall use prevalence in comparison area villages remained at 3.9'percent
throughout the study (Rahman et «l., 1980).



only infrequently relied upon for contraceptive advice. This was exacerbated
by their relatively low social status among villagers, whe accorded them too
little prestige for them to be effective agents of social change.

The limitations of the CDP led to a restructuring of contraceptive research
in Matlab in the form of a project known as the Family Planning Health Services
Project (FPHSP) .1 CDP treatments were partitioned into cells of the FPHSP and

subsequently collapsed into new treatments. The village groups of the new design
are shown in Table I.2

TABLE I--VILLAGE GROUPS OF THE CDP-FPHSP DESIGN

CDP Treatments

Treatment Comparison

FPHSP Treatment 1 2
Treatments :

Compaxigson i 4

Although the FPHSP work began in Octpber, 1977, CDP household distribution
activity continued through March, 1978 when LVWs provided acceptors a six month
ayupply and advised them to contact local Govarnment family planning workers for
their future gupplies. In the remaining half of the digtribution area and half
of the CDP comparison area, the new FPHSP field structure was developed.

1 A comprehensive review of the FPHSP is in Bhatia et ¢l., 1980. Although
the project has included maternal and child health services, only tetanus
immunization and oral therapy for diarrhceal disease components have been
fully implemented. Workers were trained to advisge pregnant women on
delivery practices, to provide nutritional information, and to train
households on hygiene and sanitation. Since health work is mainly
oriented to the treatment and care of contraceptive users, however, the
approach is more one of comprechensive family planning service delivery
than an integrated health service approach.

2 In the CDP analysis below we combine villages of cells 1 and 3 for
comparison with cells 2 and 4. For the FPHSP analysis we compare
fertility in villages of cells 1 and 2 with cells 3 and 4. Fox our time
series analysis of the relative impact of treatments our regression model
utilizes all four cells., Village groups and census populations are
reported in Appendix A. The DSS area was reduced in 1978 to 149 villages
with a population of 160,000. The cells of .the FPHSP are thus comprised
of 80,000 each.



Both the administrative structurel and the staffing of the FPHSP differ
from the CDP. This structure continues te date. A new cadre of literate young
married village workers was recruited, Most are members of influential families
and all were recruited from the villages in which they work. These female
village workers (FvWs) were given & weeks of Intensive training in contraception,
field visitation methods, and basic reproductive physiology. In the first '

& months of the project weekly meetings were convened to train FVWs in the treat-
ment of minor ailments, basic nutrition, tetanus toxeid injection methods, and
other MCH work.

The administrative gystem was strengthened to include two forms of
supervision: technical supervision for treatment and referral of MCH-FP problems,
and administrative supervision to insure that work was being done on schedule at
all levels. This system involved recruitment of lady family planning visitors
(LFPV's) who are Govermment certified paramedics with 15 months of formal train-
ing, and male supervisors, senior health assistants (SHA). One SHA and one LFPV
was assigned to districts of 20 villages, each encompassing 20,000 population.
SHA's serve as male motivators and community organizers, One medical officer
works full time on the project, supervising tubectomies in Matlab,2 conducting
medical rounds in the field, and conducting continuous paramedical tralning.

Day to day management of the FPHSP {5 conducted by an administrator
paramedic and two assistants. Field staff are accountable to them both for both
service and research activities. »

The overall goal of the FPHEP service system was to shift from the emphasis
of the CDP on contraceptive technology to an emphasis on comprehensgive _'
contraceptive care, to include frequent and regular visits to all women whether
contracepting or not, a wide cheoice of methods conveniently available, and
ancillary health services. The initial emphasgis was on comprehensive family
planning services rather than MCH.3 The most important change was the addition.
of depot~medroxy-progresterone acetate (DMPA] to the battery of methods availsble
in the village. At the subcentres paramedics insert Copper T:intrauterine
devices and perform menstrual regulation.4 The principal link between health

1 See Bhatia et al., 1980 ané Phillips et al., 1981.

All tubectomies are performed by paramedices in Matlab with a physician
attending.

3 In pid-1979 development of MCH services lapsed owing to departure of the
principal investigator, a physician, from the project. For this reason,
the FPHSP is more characteristically a family planning project than an
integrated health services scheme.

4 Menstrual regulation (MR) is not actively promoted in the field. Rather,
it has served primarily as a backup method for contraceptive failures.
Accordingly, only 250 MRs were performed in 3 years.



and family planning sexvicea has been a three-tlerxed referral system for the
detection and treatment of side-effects. ALl FVW's treat minor side-effects
and refer more serious problems to subcentres for treatment or further referral
to the physician.

Introduct;on of this new service FPHSP system was followed by an immediate
rise in contraceptive prevalence from 10 percent in October of 1977 to 31 per~
cent by the end of 1978, This level of use prevalence continues to date.

'~ The two experiments, in summary, shared a common undexlying hypothesis; namely,
that convenient and low cost village-based contraceptive services can initlate
widespread usage of contraception thereby reducing fertility. The studies thus
addressed the central question of the international. population debate; namely,
whether contraceptive services can reduce birth rates in the absence of changes
in reproductive motives wrought by social change and economic development.

The studies differed principally in the contraceptive service strategy
employed? ‘the first was a method-oriented programme designed toc serve the
villagers perceived need for contraceptive supplies. The second was a more
user-oriented programme designed to serve the villagers' continuing need for
counselling, paramedical care, and convenient supplies.

The Study Population

A potentially difficult issue in testing the effects of contraceptive services
ariges from the confounding effects of secular social and demographic trends.
Secular trends could arise from one of two possible characteristics of a study
population: (1} A population could be experiencing socioceconomic changes which
affect fertility limitation motives in treatment and comparison areas differently.
In a society that is experiencing rapid socioeconomic change the net effects of
services would thus be difficult to ascertain. (2} The demographic history of
treatment and comparison areas could differ in ways that produce’ periodic secular -
fertility differentials. Across-treatment differentials in age structure, marital
patterns, or long term fertility cycles could confound the assessment of
contraceptive services effects. These issues have not been the subjeot of,
asystematic investigation. To the extent to which our results are conditional on
a detsiled analysis of social and econcmic trends in Matlab, they must be viewed
as preliminary and subject to qualification. We nevertheless presen our
findings because we have reason to believe that these potentially confounding
characteristice of the study population do not apply in this instance.l

A review of the socio-demographic situation in rural Bangladesh is beyond the
scope of this brief report, but reviews of the economic circumstances of rural
Bangladesh indicate a gradual worsening of conditions: landlessness has grown

1 Tabulation of Matlab census data has shown that no pronounced socio-economic
differentials across treatments existed in the pre-experimental period.



markedly in recent years (Alamgfy 1975}, 1lliteracy, though high, has not
declined (Bangladesh Bureau of Statigtics 1877), and health conditions, while
improved in this century owing to control of infectious diseares, may have
deteriorated over the past decade from the combined effects of political crises
and famine (see, for example, Curlin et al., 1976). Dramatic social, political,
and economic changes have thus affected rural life, But .the changes that have
occurred are not of a sort that demographers redard as pre-requisites or coe-
requisites of demographic transition.l

The Matlab area was originally selected as a research. station in the early
1960s because it is'a low-lying deltuic area with endemic cholera. While it is
in certain respects aﬁypical of the country as a whole, f£t i= nevertheless in
many respects representative of rural Bangladesh. The 1974 Matlab CRL census
population was 88 percent Muslim and 12 percent Hindu, The ares is entirely
rural with economic activity dominated by farming and fishing. Educational
attainment is higher than the national average, but low by international standards:
only 30 percent of the over 5 population is literate, and among the female popula-
tion only 16 percent is literate. In 1874, 18 percent was landless - a proporticn
that is growing with tifie. Annual fluctuations in rainfall and river beds
subject the population to periodic risks of famine and epidemics. There were
780 persons per square mile as of 1974, although land area varies markedly by
season owing to monsoon floods that typically cover as much as B8O percent of the
arable land. r

While anecdotal evidence suggests that the agricultural economy of Matlab,
hag improved throughout the study period,: the changes that have'oﬁéurred were .
wrought more by the'vagaries of climate than by systematic ecdnomic development
and social change. Thus changes have occurred which may have Had social‘and” =
economic implications, but we argue that such changes were sufficient;y'uniform]‘
across treatment as to permit comparative analysis. Nevertheless, the issue of
social and ‘economic change in Matlad bears furthey in?est%gation. )

Quite zpart from changes and -sociceconomic conditions, there could be
Aemographic differentials In Matlab which would confound an analysis of
contraceptive service effects, Age diﬁferentiala, for example, can have pro-
nounced effects on fertility level's, The simtlarity of age structures for the
treatments attests to the comparabllity of the data (Table Y). Becauge fertility
in Matlab has been high for generations, the population is vounyg. The age .
structure is not stable, however. HAs an artifact of fluctuatione in past
mortality and fertility the 1974 proportion of women aged 15 and 19 is higher
and the proportion aged 25-29 is lower than would be expected in a stable
populaticen. The median age fell by nearly 15 months betwean‘l??éﬁghd 1980 az a

PSR . L

1 A useful review of the development sﬁtuap}on in Bangladésh ahd. ite i
demographic consequences appears in Arthur and MeNieoll “(X878) 0 Recent
research in Indonesia has shown that areas with tha-qrea%é6f=econqmip
adversity are areas most receptive to contraception (Fre&d&man et al.,
1981):. Clearly the goctal and economic context of the Matlab study’
bears further investigation.
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consequence--a trend that contributed to a secular increase in aoverall fertility
during the study pericd. However, we have not reported age standardized general
fertility rates in the tables below, because, as Table I shows, the effects of
changing age composition impinge upon tyeatments similarly =¢ that age-
standardized rates typically vary from unstandardized rates by less than

1 percent. :

PARLE IT--AGE COMPOSITIONS FOR TREATMENT AND COMPARISON BREAS OF THE
CDP AND PPESP, 1974 CRL MATLAB CENSUS

Percentage Age Distribution

«. CDP Areas FPHSP Areas

Group Treatment Comparison ALl Areas® Treatment Comparison All AreasP
15-~19 25.5 26.6 26.0 26.1 27.2 26.6
20-24 17.9 16.9 17.5 " 16,3 18.0 17.1
2529 15.1 15.8 15.5 13.5 16.2 14.8
C30-34 16.9 16.5 16.6 _ 17.8 17.8 17.8
35-39 13.3 12.6 13.0 13.0 10.6 11.9
40-44 11.3 11.6 11.4 13.3 10.2 11.2
Total 100.0 100.0 100.0 100.0 100.0 "100.0 -
Total 15,047 14,831 29,878 10,727 10.099 20,826
Population
Median 27.19 27,04 27.11 27.82 T 26.49 27.12

a TIncludes women from the 233 villages of the CDP (excluding 24 villages
receiving services 18 months postpartum and 6 DMPA villagesz) .

b Includes women from the 149 villages of the FPHSP treatment and
comparxison areas.



We address our discussion therefore to studies conducted in an area with
ample research resources for field experimentation, comparahle experimental and
cottparison areas, and no known soclal economic or denographic trend that would
confound or judgment of programme effects, While it ism possible that condlitions
have changed in Matlab during the study perifod, it scems implausihlie that changes
could have had a dffferential impact on our treatment and comparison areas.l

METHOROLOGY

The most salient featuwe of the methedology that follows is its simplicity:
direct unadjusted fertility measures can be used owing to the availability of
accurate and complete censug and vital data for the period from 1968 to the
present.2 The DSS system has tncluded birth, death, and migration registration
gince 1966 and marriage registration since 1975, Although intervillage migra-~
tien is recorded in the £ield, only wmigration into and out of the surveillance
areas iz ceoputerized. Thus information g not available on loeal migration,
wost notably among younger women who migrate for marriage., Resulting biases, if
any, accumulate with time but they are likely to De concentrated among women
under 20 er 25. A c¢ritical assumption of the research reported below is that net
migration across treatment Boundaries was sufficiently fnconsequential as o
permit reliable hirth rate comparisons.

This study presents quarterly and annual birtha for various village groups3
for the period between mid-1974 and mid~1980.4 The number of births was obtained
from the vital registration data, although it should be noted that- 1380 figures
are only preliminary as of this writing.? The denominator was estimated for each
period after mid-1974 by the lexis method of advancing a portion {(in this case

1 This assertion is based mainly on the observation that across treatment scecio-
economic gtatus differentlials were inconseguential prior to the projects.
See Phillips and Chowdhury, 1981.

2 Thig cenpus and vital data system is known as the Demographic Surveillance
System (DSS). A useful review of the DSE system appears in the Cholera
Reseaxrch Laborxatory Scientific Report Number 3 on the DSS methods and
procedures {Cholera Research Lsboratory, 1978} and in aAziz (1977). A brief
discussion of data guality is in Appendix A.

3 Births to women under 15 or over 44 were added into the adiacent age groups.

4 In wid-1978 villages were dropped from surveillance. All villages are included
in the CDP tables and time series helow, Only the inoluded villages are used
FPHSP tabulations. Thus FRHESP analyses of 1974-78 data use the reduced DES area
villages to insure comparability with tabulations of post 1378 data.

5 Mortality and migration data for 1980 are incomplete. Incomplete mortality data
introduced only minor spurious reductions in 1980 rates, however, because
mortality among women in the child bearing ages s low. The 1980 data presented
below are nevertheless tentative and subject to revision.



lo...

one-tenth) of each age group for each semesterl adjusting for deaths and net
migration.2 Because project impact assessment begins at mid-years, all annual
rates are expressed in July to June project years (PY)}. Denominators for annual
birth rates of each PY use the estimated December 3lst’ population, while mid-
guarter denominators were interpolated for quarterly rates.

Three fertility measures are emphasized in this analysis. The first is the
GFR, which is calculated by dividing total births during a particular time period
by the estimated number of women aged 15 to 44, Quarterly rates were annualised
by multiplication. Since younger women typically have higher fertility rates
than older ones, this measure is only appropriate L1f the areas and time periods
being compared have approximately the same age distribution -~ as they de in this
study.? Since project effects seemed to vary by age, we also calculate age-
specific rates for women aged 15 to 29 and for women over 30. PFive~year age-
specific rates are-calculated by year but not by quarter owing to marked random
fluctuation in quarteriy rates for small populations. The total fertility rate
(TFR) is not used extensively because the computational assumption of equal
numbers of women in each five year age group spuricusly accentuates fertility
impact if effects are pronounced in the older age groups.

Natural fertility in rural Bangladesh is subject to marked seasonal varia-
rion that can obfuscate the short term effects of fertility control. We there-
fore present seasonally adjusted fertility time series in order to elucidate
trends. Our adjustment procedure and seasonality is discussed in Appendix B.

1 Denominators for five year age groups are somewhat distorted by age heaping
and by discontinuities in the size of individual age groups. We advanced
a constant one-tenth of each five year age group per semester, although a
graduated method using a parabolic curve would have been more valid. Most
analyses in this paper are based on l53-year age groups or on the general
fertility rate, and it is doubtful that results would have been significantly
affected by this refinement. '

2 Migration is not registered until six months after it occurs. Therefore
data are unreliable after January 1978 for villages dropped from the DSS in
July. Preliminary estimates for 1980 are compromised by the same problem
as the 1973 census was not available for lexis computations. Annual rates
are not affected because they are based on the estimated population as of
December 3lst.

3 Age differentials do not affect oux areal comparisons, but the fall in the
median age by approximately 15 months from 1974 to 1979 has a slight impact
on c¢hronological comparisons.



THE DEMOGRBAPHIC IMPACT OF THE CONTRACEPTIVE DISTRIBUTION PROJECT

The CDP commenced in October of 1975 and continued until September of 1877,
at which time half of the CDP treatment arca was shifted inte the experimental
area of the FPHSP and half was placed in the FPHSP comparison group. Since the
CDP continued to function in FPHSP comparison area villages through February of
1978, and since CDP services were terminasted with a final six month supply of
pills, the final termination date for CDP services was July of 1978, The pericd
of possible impact of the CDP thus began in July of 1976 and extended through
April of 1979.1

Adjustment of the Sample For Possible Contamination Effects

Twe features of the CDP represent possible contaminants of the study -- in
one area services were avalilable prior to the CDP, in two cther areas services
were delivered which were not representative of the CDP strategy.

The commercial and adminlstrative centre of the 0SS area, Matlab Bazar, has
had contraceptive services since the Johns Hopkins Fertility Research Project
was established in 1974 in order to test the feasibility of delivering contracep-
tive services in rural Bangladesh, While the project was limited to clinical
services in Matlab Bazar itself, and no extension services were offered in the
surrounding villages, we view Matlab Bazar and the nearby villages as contam-
inated by the Johns Hopkins Project and atypical of other Matlab villages, We
therefore excluded this area from the analysis and tested its offect on results.
As effects were inconsequential these villages have been inciuded in the analysis.

Two CPP gervice areas were atypical of the project as a whole. Women in one
fifth of the CDP service villages were instructed to begin pill use no earlierx
than 18 months post-partum, while the remaining villages were Instructed to adopt
6 months post-partum.Z2 Rahman et af. (1980} have shown that contraceptive use
prevalence rates were substantially lower in the "1B month” villages than in the
"six month" villages. There is consequently reason to helieve that "18 month”
fertility does not represent a2 test of the CDP, We therefore exclude the
"18 month" villages from the analysis.

1 The timing of initial effects of the project can be unambiguously azsigned
to nine months after initiation of services., The timing of its final
effects are considerably more complex to estimate, however. because it is
impossible to know the precise timing of births that would have occurred in
the absence of contraceptive practice. 1If effects accrued frem the CDP it
1 likely that they extended beyond April of 1978 and graduslly dissipated
with time.

2 This was intended to provide a basis for testing the hypecthesis that early
adoption of the pill in the post-partum period can truncate lactatien and
amenorrhea. If continuation rates are low, early post-partum adoption can
result in higher fertility than would prevail in the absence of pill use. An
analysis, reported in Appendix ¢, falls to support this hypothesis. Further
rasearch on this hypothesis is forvhceoming.
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The second atypical service area of the CDP was a cluster of villages us.d
in a field test of DMPA. Six villages of the CDP trial area were providad with
house-to~house DMPA services in addition to the regular CDP services, Since
this approéch departed somewhat from the overall CDP strategy, we exclude the
six DMPA villages from the analysis.

Comparability-of Treatments

Table IIT reports fertility rates in the two CDP areas for project years
(pyyl after‘the project began. The pre-project comparability of areas is ghown
by columns for the period before mid-1976. Fertility in the pre-project year
1974-75 differed by treatment. Rates in the treatment area were 7.5 percent below
those in the comparison in PY 1974 while in PY 1975 rates were 6.0 percent
higher -- differences which were consistent across age groups. Since 1974 and
1975 was a famine period, the unusually low fertility in PY 1975 reflects its
fertility effects. The results may thus suggest that the comparison area was
more severely affected by the famine than the CDP treatment area. While this
conjecture; bears further investigation, it is clear that we cannot uncritically
assume that the treatment area would have had the same fertility as the compariscn
group in the post project period. Tt is nevertheless appropriate to note that
there is no consistent age pattern in the pre-project differences between the twc
groups, and that most differences were small and insi‘_gnificant.2

We conclude that treatment differgnce% in pre-project fertility warrant
cautious interpretation of results, but that CDP population groups were suffi-
ciently similar prior to mid-1976 as to allow post-project comparisons.

1 In Table IIT and in Table V below annual fertility rates are reported in
project years {July to June) so that pre-programme and post-programme rates
are based on the same time wmetric,

2 In theory, statistical inference does not apply to the comparisons in Table III,
Tests of significance use a z test for the difference between two proportions.
This test is not strictly appropriate because the rates are the true, rates for
populations. Moreover, successive cbservations are not independent and the
“sample" population (Matlab) was not randomly selected. In theory,  therefore,
these results cannot be generalized beyond Matlab thana. We nevertheless
repoxt 2z tests owing to'the similarity of this area with others in Bangladesh
and elsewhere with the view that findings are broadly relevant to the develop~
ing world and that tests are, in a general sense, helpful in interpreting
resultsr' !

!
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TABLE 1II--RGE SPECIFIC FERTILITY RATES, TOTAL FERTILITY RATES (TFR) AND GENERAL FERTILITY RATES (GFR)
FOR THE COMPARISON AND TREATMENT AREAS OF THE CDP PRE-PROJECT AND POST-PROJECT PERIODS

Pre—prqjéct Period Post-project Period

1974% - 19752 19762 19772
Age

b

Group A Bc Percentd a B Percentd A B Percentd A B Percentd
15-19 154.8 167.4 - 7.5 134.5 119.5 12.6% 187.4 177.5 5.6 166.1 149.1 11.4*
20~-24 253.8 266.5 - 4.8 189.9 176.8 7.4 303.5 331.5 - B.4%% 254.8 235.¢ 8.4
2529 267.4 269.7 - 0.9 225.3 205.6 9.6 321.4 346.6 - 7.3* 276.9 '§70.4 2.4
30~-34 210.9 218.3_:' T-.3.4 178.1 158.9 12.1* 285.5 359.2 -20.5%* 250.5 242.0 3.5
35-39 118.6 129.6 - 8.5 93.0 96.4 - 3.5 139.1 189.8 -26,7%*% 147.4 163.7 ~10.,0
40-44 34.3 53.6 ~-36.0 32.1 41.3 -22.3 46.7 68.5 -31,8%% 55.2 70.5 ~21.7*
TFR 5.2 5.5 - 6.0 4.3 4.0 6.8 6.4 7.4 .-12.9 5.8 5.6 1.8
GFR 172.0 193.5 - 7, 5%* 147.3 139.0 6.0 221.4 251.1 ~11,8%* 17,3 192.4

a All years are prbject years (July to June} of the speclfied year.

bA: CDP Treatment Area.

“s: CDP Comparison Arxea.

d The difference between the two areas, divided by the rate for the comparison area. In this and. in subsegquent
tables a negative sign indicates +hat the treatment area had a lower rate than the comparison area. Pre-
project tests are two tailed and post-project tests are one tailed in this and in subsequent tables. A
single asterisk indicates p<0.05, a double asterisk indicates p<0.0L.
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Fertility Levels and Trends During the CDP

In PY 1976, the general fertility rate was 11,8 pepxcent lawer In the treats
ment area than in the comparison group, a difference that was significant for all
age grggpé-aﬁgfg,aqe 20, and in general larger than grEvproject differences, The
11.8 pércent differential is markedly different from the pogitive differential of
6.0 peréent ‘in PY 1975, '

There is also a distinct age pattexn of the differentials: percent
differences fall steadily from a positive 5.6 percent ameng wemen ages 15 to 19
to a negative 31.8 percent among women aged 40 to 44, These age differentials
accord well with February, 1976 contraceptive prevalence differentlals: ameong
women under 20 only 6.5 percent were contracepting whereas ameng 35 to 39 year
olds 29.7 percent were contracepting (Huber and Khan, 19791, The magnitude and
consistency of these results thus provide evidence that the CDP had fertility
effects during the first year of its operation.

We have noted above that surveys showed that the project functioned best in
its first two quarters: recorded prevalence rates peaked at 17.8 percent in
February 1976, and declined subsequently (Rahman et al,, 1980}. Across treatment
fertility differences wera thus expected to Be greatest in the third and fourth
guarter of 1977 and to diminish with time. The data suggest that effects not only
diminishedwith time -- they disappeared: differentials in PY 1977 were incon-
sequential. The CDP was thus a qualified success, It demonstrated that
fertility reduction could be induced by distributing contraceptives, but that
effects were transitory.

The seasonal pattern and magnitude of the treatment and comparison area
fertility differentials over the 1976 and 1977 period further support the
conclusion that the CDP affected on fertility (Figures 1 and 2).

Flgure ll shows that the across treatment fertility differentials reversed
in the first guarter of the period when CDP impact was possible.2 Treatment area
fertility was 11 percent below comparison area fertility by the third quartexr
of 1976, a differential that increased to 17 percent in the fourth quarter and
declined to 12 percent in the first quarter of 1977. At the trough in the 1977
seasonal cycle, fertility levels converged. Effects were thus confined to

1 all raw data for Pigures 1-9 appear in Appendix D. Detailed age specific
fertility rates appear in Appendix E.

2 It is appropriate to note that over the 1968 to 1974 period low seasonal
troughs were often followed by pronounced peaks. The crossing of the curves
is therefore not altogether unexpected. The implications of a natural
reversal in the differential are explored in the section below on the
range and magnitude of effects.
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3 quarters of a year, most prominently in the quaxter when fertility is naturally
high. Figure 1 alse depicts the dlminishing differentisl in the course of 1977,

Figure 1 shows that fertility was unusually low thraughout 1975 and un-
usually high in 1976, In order to exsmine CDP effects In this context of
changing natural fertility we have adiusted tﬁp ?igure i,time series for seag-
onality and presented the results in Figure Z. The adjusted time sexries
elucidates. the magnitude of the impact of the CDP, as well as its diminist. v
efficacy during 1977. '

Figurea 3 and 4 are age-specific fertility rate time gserfes which furiier
refine the presentation of results., We observe in Flgures 1 and 2 that the CDP
had only a moderate impact. By decomposing fertility into age specific rates, it
is possible to observe the treatment differences for age groups in which effects
were likely to have been concentrated. BAs Figure 3 shows, the CDP had no
apparent effect among women under age 30 except posgibly at the peak fertility
seasonn. In the second project year fertility differentials reversed so that
treatment area fertility among young women was higher than comparison area
fertility. Thus effects of the programme were conditional on season and confined
to the first year -of the project,

Among women agem30 and over effects were also seasonal and confined to the
first project vear. Although effects dissipated in the second project year, there
wag no reversal. Thus contraceptive distribution had pronounced effects among
women likely to have attained their desired femily size, and theraefore likely to
have adopted out of strong motivation to terminate their fertility. Despite its
initial success, however, the CDP faliled teé maintain effects over time, even among
the older and presumably more motivated wemen.

The Probable Range in the Magnitude of CDP Project Impact

We have noted ahowe that fertility differentials in the CDP experiment were
11,8 percent in the first year, but that we cannot precisely quantify the mag-
nitude of the effects of the CDP because pre-project comparison area fertility
rates were different from pre~préject treatment rates., Although these pre-
project differences were not pronounced, they complicate interpretation because
post-project dAifferences were also not propounced. Thug natuxal fertility cycles
could confound cbserved trende and iead to spurious conclusions. We therefore
examine some alternative assumptions in order tc identify a probable range within
which the true magnitibde of effects occurred. .

Three assumptions can be made about what fertility would have heen in the
absence of the CDP (Table XIVY, The firet is that post 1976 fertility differences
would have been the same as they were in 1975 and 1976; that is, that treatmert
area fertility would have averaged 6.0 percent higher than in the comparison area.
Under this assumption, one concludes that the 1976-77 GFR in the treatment area
would have been 266.2 and that the project had an cverall impact of 16.8 percent.
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Fig3 FERTILITY RATES AMONG WOMEN AGED I5-29 FOR
360] TREATMENT & COMPARISON AREAS OF THE CDP.
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Fig. 4
FERTILITY RATES AMONG WOMEN AGED 30-44 FOR
AND COMPARISON AREAS OF THE CDP.
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TABLE IV--THREE ALTERNATIVE ESTIMATES OF THE IMPACT OF THE CDPa

Comparison Area Expected GFR

b
Percent Differences

Observed
Project Treatment Assumption: assumption:
Years Area GFR A B C A B c
All Ages
1976 22 .4 266.2 232.3 251.1 -16.8 - 4.7 -11.8
1977 197.3 203.9 178.0 192.4 - 3,2 10.8 2.5
Ages 15-29
1976 256.2 292.7 254.6 266.6  =12.5' 0.6 .- 3.9
1977 221.6 226.2 196.7 206.0 - 2.0 12,7 7.6
Ages 30-34
1976 167.0 i 226.8 201.2 224.8 -26.4 -17.0 -25.7
1977 158.1 170.2 151.0 ip8.7 - 7.1 4.7 - 6.3

& Assumgtions:

A)

B)

C)

Expected GFRs equal observed treaﬁment GFRs plus the PY 1975
proporticnal difference.

Expected GFRs equal observed treatment GFRs plus the PY 1974
proportional difference.

Expected GFRs equal observed treatment GFRs.

Negative differential indicates possible CDP impact.
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A second assumption is that the treatment and comparison areas would have bBeen
in the same relative position as they were in 1974-75; that is, that treatment
avey fertility in the absence of CDP would have been 7.5 percent bhelow the
comparison. This assumption implies a CDP impact of 4,7 percent, The third
alternative is to assume that the two areas would have had identical fertility
levels in 1976-77. This is the Implicit assumption of the 11.8 percent
differential in Table 3.1 It is therefore likely that the oversll impact of CDP
during its first year was in the range between 4.7 and 16,8 percent. Though
modest, the CDP had an effect on fertility in Matlab in its first impact year.

In the second CDP project year the programme had no effect irrespective of
the assumptions empleyed, Interestingly, one could argue that the CDP increased
fertility slightly in the second year, Although thfs is seemingly implausible,
this possibility has been advanced by seme authors who note that lactational
gmenorrhea in Bangladesh is long, and that early adeption of oral contraception
regularizes menstruation prematurely. This effect of oral contraception would
not occur if pill vse were sustained on the average beyond the period of
amenorrhea experienced in the absence of use. S§ince continuvation rates were low
in the second calendar year of the CDP, hewever, such truncation effects are
possible (see, for example, Minkin, 19791. This aspect of the effects of the
CDP 1s investigated in Appendix C fn a compariscn of fertility in villages
receiving pills 18 months post-partum with 6 month post-partum villages. The
analysis falils to support the hypothesis that early pill asdoption increases
fertility. The second year reversal in treatment-~comparfson area fertility
differentials is thus unexplained and will bBear further investigatioen.

1 In this preliminary report we ave not testing a fouxrth assumptien;
namely, that a positive difference for the seasonal trough implies
a negative differentfal at the seasonal peak. Testing this hypotheais
with 1968+74 Matlab data is important because differentials bBetween
treatments reversed in the first quarter of the first CDP project year.
If such a reversal is to be expected under a natural fertility model,

then the CDP effects are arguably nil,
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THE DEMOGRAPHIC IMPACY OF THE FPHEP

Table V presents fertilitv measures for the FPHSP for four years prior to
the programme snd for two years In which programme effects are possible., Since
gervices were launched in the fourth gquarter of 1977, July of 1978 was the
earliest date at which effects were possible.

The data in Table V demonstrate that fertility patterns and levels were
similar prior to PY 1976. By PY 1976 and PY 1977 experimental area fertllity was
approximately 8 percent lower than treatment area fertility, although age-specific
rates evince neo consistent trend over time. We thus conclude from the table that
fertility levels were essentially similar before the experiment although minor
differences arcse in 1976 and 1977. We will analyze the differences below.

The PY 1978 data contrasts markedly with the level and pattern of fertility
in the pre-experimental peried, Overall fertility in the experimental area was
25 percent lower than comparisen area rates, a difference that accrued principally
from marked reductions in fertility among women aged 30 and over., hmong women
aged 30-34 in Table V the birth rate is 27 percent lower In the treatment area
than in the comparison area. Among women over 35 the experimental area fertility
level is 50 percent lower —- a differential that was unprecedented in recent
years. The data thus suggest that fertility effects were significant, substan-
tially so among women aged 30 and over. The data, moreover, evince a direct
relationship between age and programme impact: between treatment differentials
range over all age groups and incresse monotonically with age,

The time series ploted in Figures 5 to 8 further elucidate the impact of the
programme. Figure 5 depicts the GFR time series for the FPHSP axeas. Fertility
levels were closely comparable across the FPHSP treatments prior to the time of
CDP impact. The timing of the onset of lower FPHSP treatment area fertility
suggests that a differentlal fmpact of the CDP across the areas apportioned to
treatments of the FPHEP may have contaminated the FPHSP. Thus FPHSP fertility
may have been lower at the outset of the FPHSP than it would have been in the
absence of the CDP because aveas where the CDP was most effective were assigned
to treatment areas of the FPESP. The trajectory of the GFR over time never-
theless suggests that a more pronounced differential emerged during the FPHSP and
that the magnitude of the differential was unprecedented in recent years.

Figure € is a plot of seasonally adjusted GFRs. It shows more clearly than
Figure 5 the hypothesized contaminating effect of the CDP and the pronounced
effect of the FPHSP 1n the pogt-projecht pericd. viewed in terms of the long
range cycles in fertility, the FPHSP jmpact period commenced at a time when
fertility was unusually low owing to the "ripple effect” of the 1974 famine. An
unugually large proportion of women were at risk of conception in 1975 owing to
the low fertility in that year. Birth rates were therefore high in 1976, which,
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«  Sraristically signi€icant at p<.05. T differancaywere rof tested.
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Fig. B
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: Fig.8 '
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in turn reduced the proportion of the populatien at risk of conception in the
subsequent year, Blthough the FPHSP did not reduce fertility below the already
oW 1978 levels, it averted a rise tyreatment area fertility that would have
occurred in the absence of FPHSP services. This bs illustrated in Pigure & DLy
the sustained increase in comparison area fertility over the 1978 Lo 1980
period.

Figure 7 shows that the FPHSP, unlike the CUP, had a sustained effect on
Fertility among women under age 30 and that this cffect was not westricted to
the peak fertility season.

Figure 8 shows the pronounced impact of the programme among women 30 and

over and the tendency of the programme to dampen seascnal swings, This is hardly
surprising as seasonality is a natural feztilityl phenomenon .

The Probable Range in the Magnitude of the FPHSP Twpact

The differentials reported in Table ¥ are based on an iwmplicit assumption
that expected treatment area fertility rates aretegual to obgerved fertility
rates in comparison areas. The 25 percent differential thus represents FPHSF
impact. At least two alternative assumpticons cen be made: 1) FPHSP effects
are the additive effects of the project less pre-experimental effects of the
ChP in FPHSP treatment areas. 2} FPHSP effects are the difference between
observed treatment areaz rates for the post experimental period and comparison
rates adjusted for residual effects of the CDP services in FPHSP., Both assump-
tions derive from the fact that the two erperiments were conducted in the same
area, and that effects must ke disentangled.

The notion that effects must be disentangled is consistent with the pre-
mature onszet of treatment differentials iIn Fiqures 7 and #. This premature onset
of differentials coincides with the CDF impact period. While it is possible that
thie CDP could have contaminated the FPHSP, it seems unlikely that this could have
occurred among women under age 30 whose fertility was largely wnaffected by the
CDP. Mmong women aged 30 and over, however, the contamination hypothesis is
plausible. Contamination would occur if CDP effects were mors pronounced in
come areag than in others, and 1f areas with atypically high CDP efficacy were
allocated to treatment areas of the FPHSP.

To investigate this hypothesis we have decomposed the time sexles froth
FPigure 8 inte the four cells of Table I and presented the results in Flgure 9.
In the absence of contamination, one expects cell 1 fertility levels to conform
to cell 3 fertility levels during the COP period, but for cell 1 fertility to
conform more closely to cell 2 levels during the FPASP. That is, the crossover
design of the experiments should manifest itself in the coincidence and crossing
of fartility curves. Contaminaticn would be reflected by a cell 1 versus cell
3 differential in the CDP period. :

1 Contraceptive use prevalence is not seasonal in Matlab. See Figure 3 in
Phillips et al., (198l}. The dampening of fertillity seasonality is more
pronounced as age increases. See FPigures E2.1 - E2.5 in Appendix B.
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Fig. 9 FERTILITY RATES AMONG WOMEN AGED 30 AND OVER FOR THE FOUR
3601 CELLS OF THE CDP AND THE FPHSP, 1374 -1980
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Figure ¢ lends support to the contamination hypothesis: cell 1, the area
receiving services in bhoth projects, had lower fertility than cell 3 in all
but two quarters of the CDP period. Moreover CDP effects may have lingered
into 1979 in those FPHSP comparison villages that were treatment areas of the
CDP. This may be attributable to the fact that CDP activities were discontinued
in January of 1978 with a six-month pill supply ~- a policy that could have
continued to have effects in 1979. As Figure 9 shows, where services were
withdrawn, CDP treatment area fertility only gradually converges to the control
arsa level -~ a pattern which suggests that lasting CDP effects may have
contaminated the FPHSP comparisoen area.l Figure 9 thus suggests that both
FPHSP treatment and comparison area fertility rates were affectéd by the CDP in
1979 and that lingering effects of the CDP may have depressed the magnitude of
the between treatment fertility differential that is reported in Table V. It is
therefore important to examine the implications aof assumptions 1 and 2.

Assumption l: The FPHSP was contaminated by pre-experimental CDP effects.

Figure 10 illustrates the contamination hypothesis. In the diagyram the '
cumulative discrepancy between treatments is plotted against time. As the figure
shows, there is a noticeable disjuncture in the curve at the time of CDP impact.
The extent of contamination can be estimated by fitting regressions to the
segments of the curve and taking the difference in the slopes. Two simple
regressions were fitted to the Figure 10 data by ordinary least squares:?2

Yi = + ﬁxi - 1)

where X; indexes the ith crdinal quarter elapsed since the first quarter of

CDP impact, ¥ is the cumnlative between treatment discrepancy in the GFRs,

and ¢ and B are unknown coefficients. The two regressions correspond to the two
disjunctures in the Figure 10 curve: the first is the period in which the CDP may
have contaminated the FPHSP, the second is the period of FPHSP impact. The slope
of the first curve gives the trajectory of the contamination effect, the second
slope gives the effect of the FPHSP unadjusted for contamination. Thus the
difference between the twe slopes is the net FPHSP effect on the GFR, The
estimated parametoers are as feollows:

Y = 44,75 + 17.5%8 (X)

and Y = ~357.8 + SB.10 (X)
for ¥ = 10,11...... 16

respectively., Therefore the adjusted hetween treatment differential in the GFR
ig h0.10 ~ 17.54 = 40,56, BAssuming an expected annual fertility rate of 197
(Table V), the contamination adjusted effect of the FPHSP was 21 percent.

1 HNote that curves cross in 1978 in a manner consistent with the hypothesis
that withdrawing contraceptive services will increase fertility.

2 The Figure 10 data are autocorrelated over successive estimates of Y. 1In
this instance, the assumptions of QLS are violated in the process, as
regression errors are correlated. This will be corrected in subsequent
versions of this report.
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Fig.l10 CUMULATIVE DIFFERENCE OF THE GFRS IN TREATMENT AND
5601 COMPARISON AREAS BY ORDINAL QUARTER SINCE MID-1974
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Asgumption 2: Residual effects of the CDP fertility levels in FPHSF areas
confound the comparison of treatments. To examine the implications of this
assumption we estimate a regression which assesses net cffects of the two
strategies partialiing out overlapping periods and controlling for
Seasonality.

. GFRs were computed for the viliages of the four cells of the CDP-FPBHSP
design by quarter and regressed on dummies scored for each data point.
Ignoring, for the moment, autocorrelation, the model is specified as follows:

Let X dencte season and V and W the ChP and FPHSP such that:

o]
fl

1 1 In qguarter 1 of each year and O cotherwise,

e
L

2 1l in gquarter 2 of each year and ¢ otherwise,

>
il

3 1 in quarter 3 of each year and O otherwise,

<
f

1 for time periods and treatments in which
CDP effects were possible and O otherwise,
W = 1 for time periods and treatments in which

FPHSP effects were possible and O otherwige,
An ordinary least sguare regression of GFRs on X,V, and W is given by

3

Y:ij = a +Zbi +gj +hk {(2)

i=}

where a {2 an intercept equal toc the mean GFR for the
omitted season of X.

bi represents the effects of season, Xi

g represents the effects of the ChP, Vv
h represents the effects of the FPHSP, W and
Yi is the predicted GFR for season i. of the CDP or FPHSP.

Since successive fertility rates are serially correlated, (2) must be
expanded to include lagged values of the dependent variable and estimation
must incorporate a computational algorithm that allows for autocorrelated
arror. Such a mwodel for p lags is given by

Y, = .Y + + b Y

t o Tl ... p t-p t3)

3 .
+ o+ EBi + ?j + 6k
where each ¢ is an unknown lay coeffilcient, and o, B, v, and § replace a, b, g,
and h in (2), respectively, Estimation uses the Box and Jenkens {12976)

method,
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By experimenting with alternative lag specifications in (3) &t was found
that only ¢; was significant. The estimated parameters of this model are
reported in Table vI.

Coefficients in Table VI attest to the predominapt independent effects of
seasonal variation. This suggests that variation in natural Pertility determi-
nants such as the timing of marriage, coital frequency, spouse separation, and
the like account for substantially more of the variation in Matlad foxtility
than treatments defining the accessibility of contraceptive services. Tests
on coefficients nevertheless suggest that Both service strategies had fertility
effects, substantially so ameng couples in the FPHSP areas. Over B0 percent cf
the variance is explained by the regression, the unexplained portion being
gecular trends or “famine ripple" effects discussed in the introduction above.

The expected GFR in Table VI show the predicted ¥ under different conditions.
The intercept row {(202.8) is the predicted GFR when all independent variables
are get at their means -- the sample grand mean of the GFR's. The GFR for the
seasons is the predicted GFR when all seasonal effects are sef af their means
and CDP and FPHSP effects are O. Thug the expected GFR and FPHSP expiess the
additive effect of services adjusting for seasonality. The predicted CDP GFR
{203.0) represents an 8.3 fmpact on fertility, on the average. The FPHSP GFR,
172.7 represents & net decline of 22 percent. Thus, the coefficlents suggest an
effect of the FPHSP that is nearly three times the effect of the CDP.

additional regressions were estimated to test the hypothesis that programme
effects are subject to seasonal variation. Interaction terms were insignificant
which fails to support the hypothesis thet treatment effects interact with
fextility seasonality.l Effects of programmes are thus additive: contraceptive
gervices have altered the level of fertility but pot the seasonal variagtion in
fertility,

Wwe conclude, in summary, that both projects had a net effect on fertility.
Seagonality has more pronounced effects than contraceptive sexvices - effecta
which are dampened in absolute, but not relative terms: by widespread fertility
control. The FPHSP, under the assumptions employed, reduced fertility by an
amount ranging between 2@ and 25 percent in its first two project vears,

IMPLICATIONS

Much of the internaticnal literature on population policy in the past
decade hasg been addressed to a debate on the efficacy of contraceptive gervice
programmes.2 Two positions have achieved prominence in this= debate, although it
could be argued that a third has emerged In recent years.

1 Second order interactions wilh age were not tested. It is possible that
programme effects are seasonal among women over 30.

2 A useful review of positions in this debate can be found in Freedman and
Berelson (1976). Positions in the debate are well represented by Bogue and
Tsul (1979} and & critical review of that paper by Demeny (1979).
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IMPACT OF THE CDP AND THE FPHSP

OF THE RELATIVE

coefficlient Standard Predicted
Name Coefficient Error t Ratio GFR
& - 0.485 0.109 - 4, 4%* -

a b
Intercept 290.5 9.3 3).1%* 202.8
Quarter 1 effect - 87,7 7.4 -11,.8%* c
Quarter 2 effect -129.8 8.2 ~15.8%% 221.4
ouarter 3 effect - 80.8 6.8 -11.,9%%

CDP effect - 18.4 11.0 - 1.7 203.0%
FPHSP effect - 48.7 11.8 ~ 4.5%% 172.7°
Maltiple R2 = 0.310 N = &4
R = 0.828

F = 55.92** g.f. = K/N-K-1=5/58

* p<,05 (one tail)

** p<. 001 (one tail)

a Since guarter 4 is omitted, the intercept is the quartex 4 mean

b GFR = ¥ =
¢ GFR =Y =
d GFR = ¥ =
e GFR = ¥ =

the grand mean
o + Zﬂixi

S
a + Eﬁixi Y

o + sti + &



The first position holds that the effects of contraceptive services
are a conseguence of prior changes in reproductive motives. In this view
contraceptive service effects are an outcome of social and demogrpahic changes
that influence reproductive motives. Once motives have been affected by social
change, then fertility limitation behaviour will change, because traditicnal
alternatives to contraception exist whereln some measure of fertility control
can be exercised. Medern contraception can substitute for traditional birth
planning behaviour, but it can never induce demographic change {Blake and Das
Gupta, 197%; Davis, 1969).

The second position holds that contraceptive services have effects
because a latent demand exists for efficient birth planning methods. In this
view there are gradations in reproductive motives such that convenient,
inexpensive, and effective services can to some extent obviate the need for strong
fertility control motives. In the absence of widespread birth limitation behaviour,
service programmes can initiate fertility change (Bogue, 1967).

A third view emerges from the study of contemporary demographic trends:
namely, that contraceptive service programmes do not inttiate fertility change,
but can nevertheless satiate a growing demand for fertility control more
efficiently than traditional means and can stimulate diffusion of contraceptive
innovation in traditional societies. Thus as demogrpahic changes occur, fertility
declines are more pronounced in the pericd following the introduction of services
than in the prior period (Mauldin and Berelson, 1978).

The data from the Matlab contraceptive services studies support the
second position. The findings appear to show that wvigorous contraceptive sexvices
can initiate a fertility change in a poor rural traditional population. Thus
it appears that an unmet demand for contraception exists in rural areas of
Bangladesh which can be served by an intensive field programme.

gix policy implications emerge from this rasecarch with specific relevance
to Bangladesh:

1. Fertility can be significantly reduced in Bangladosh by maxing
contraceptives readily available to households. Effects are likely
to be temporary, however, uniess distribution involves tralned
workers who systematically follow-up users and attend to their needs,
Since poverty and chronic ill-health is widegpread in rural
Bangladesh, users are incapable of distinguishing side effects from
other illnesses and cannot afford treatment for minor ailments.
Although rural couples will experiment with new contraceptive technqlogy.
they will not sustain its use unless both real and perceived contraceptive
and health problems are attended to by trained and sympathetic village
based paramedics.

2. A user oriented programme with a wide cheice of methoeds, skilled
counselling, rigorous follow-up and care of side-effacts, and
ancillary health services will be substantially more effective than
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one based on one or two methods distributed by unskilled workers.
Moreover, effects can be sustained over time. It is Alfficult, in

an analysis of the FPHSP, to determine the extent to which the
project's success relates to family planning strategies (home
administered DMPA, follow-up, improved training, etc.) or to ancillary
health services (treatment and referral of side effects, MCH care, etc.}-
It is useful to note however that dramatic increases in prevalence

were attained prior to development of MCH services. Thus integration
seems to have improved programme performance through its direct effects
on family planning care. A health service approach has enabled

ICDDR,B workers to provide couples with a wider choice of methods

and better contraceptive care than would be possible in a vertical
family planning campaign.

The question of whether comprehensive MCH services almed at reducing
morbidity and mortality can indirectly affect fertility is a question
to be addressed in future research. e

Seasonality of fertility is pronounced even in areas served by our
project, This feature of fertility needs investigation and recognition
in policy planning. Intensive campaigns, for example, will be much

more effective if launched in the months from December to March than

in April to December. Intensive education and promeotional campaings
should coincide with seasons when conception rates are high. More
research should be addressed to developing our understanding of natural
fertility dynamics and its policy implications.

Trends in reproductive motives requires further research. We have no
evidence that reproductive motives have been affected by our projects.

Wwe have observed that use prevalence in Matlab has remained constant

at 34 percent for three years. This prevalence of use agrees well

with the pre-project prevalence of women who said they were either using
a method or would use cne in future if contraceptive were provided.

While this may suggest that we have met the demand for contraception
that exists in Matlab and that by doing so cur project has had substantial
fertility effects, we must research this question formally to determine
if motives change after reproductive behaviour has changed. We recognize
that further increases in the impact of the FPHSP may require changes

in reproductive motives. Whether reproductive motives can be

influenced by health service interventions or other policies is thus

a critical question to be investigated in Matlab in the next three years.

More research is needed on the determinants of programme success.

Several villages in Matlab have use prevalence rates exceeding 50 percent;
others have rates of less than 10 percent. The question of why we succeed
in scme villages but fail in others is an important research issue.
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6. The success of the Matlab experiment presents a challenge ta
regearchers and administrators to discover ways in which results
can be translated into action. In particular, it must be recognized
that the capability of the CRL te train, field, supervise, and support
a comprehensive contraceptive service programme is the principal
differcnce between the programme in the FPHSP service and comparison
areas. This operational capahility needs careful scrutiny, with a
view towards implementation of its elements elsewhere in Bangladesh.
Future research should test implementation in the context of the
Government service system, and focus on identifying and understanding
the critical barriers to replicating the Matlab experience.

The Matlab contraceptive service experiments demonstrate that rural
Bangladesh holds ccngiderable promise for achieving demographic development and
that effective services can produce substantial fertility declines. The paucity
of evidence of demographic effects of the national programme may thus relate
more strongly to incomplete programme implementation than to an absence of
motivation to limit or space births among rural Bangladeshi ecouples.
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APPENDIX A

THE DEMOGRAPHIC SURVEILLANCE SYSTEM: A SYNOPSIS WITH 1974 AND 1978
CENSUS POPULATIONS OF TREATMENT AND COMPARISON AREA VILLAGES

The CDP and the FPHSP were fielded in Matlals because of the remarkable
demographic resg@rces of the CRL. In 1963, the CRL was established to conduct
health researchiin rural Bangladesh., An early priority of the CRL was the
field trial of cholera vaccines, a vesearch focus that required periedic
censuses and careful demographic surveillance. A system was developed that is
kuown as the Matlab Demographic Surveillance System (DSS). In 1963, 23 DSS
villages were enumerated with approximately 28,000 people. A second census of
132 villages was conducted in 1966 and surveillance of the 112,000 emumerated at
the time continues to date. The surveillance area was expanded in 1968 to an
additional 10! villages with a population of 109,000. Those 233 villages
comprise the study areas of the first experiment, the Contraceptive Distribution
Project (CDP)}. In July of 1978 the surveillance area was contracted ta
149 villages, encompassing 160,000 population. The reduced DSS area was used
in the second experiment, FPHSP.

The quality of DSS data is maintained by continuous field checking and
supervision. Vital events are first observed and reported by designated village
residents,l and they axre then recorded by trained field workers. Both the field
workers and thelr supervisors make regular checks to verify reported information
and to search for unreported events. Curlin et al., (1976} in an investigation of
early DSS data found less than a one percent undercount of’ vitnl events,

Aziz (1977) using somewhat later data found an undercount of 1.1 percent and .
lexis updating of the 1974 census to the 1978 census {adjusting it for births,
deaths and net migration) suggests an overall undercount of less than one .
percent per year for the study period (M.XK. Chowdhury, forthcominq) Clearly,
the excellent coverage of the DSS obviates the need for data adjustment and
correction.

A map of the study area is shown in Figure Al. Matlab is approximately
thirty miles south of Dacca, although the area is largely inaccessible by road,
it is intersected by tributaries of the Megna and Gumati rivers. Area
delineated on the Figure Al map correspond to village populations tabulated in
detail in Tables Al - A6 and summarized in Table A7.

i These same village residents served as field workers for the two family
planning projects, and there is some possibility that this reduced vital
event reporting. Supervisors were aware of this possibility but report
ne evidence of missed events. Furthermore, there is no evidence of
under-reporting of either birth or death data.

2 rensus data for 1978 are not yet available and could not be used for this
study. Data in Tables Al - A7 are preliminary and subject to minor revision.
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Table Al: Villages in the CDP Treatment Area that
became FPSHP Treatment Villages

ssmsrsEoirsesstTasasmeEsESSSSIEESSISEEIjEISSISISSESsssARRSsSCREseTESEssEessssseIse
Matlab Identification Numbers E Census Populations
E 1974 1978
Village VTS Number Hopkins Number | Census Population Census Population
B P o Y e T T S S E s ]
Bt 110 1159 1173
K} 112 743 781
L 113 355 342
M 114 100 127
N 115 . 1694 1763
0 116 959 1055
P 117 1527 1669
Q 118 293 316
R 119 ** 1171 1199
v20 143 862 878
va1 144 382 409
V22’ 145 540 568
V23! 146 513 528
v2at 147 2035 2212
v2e! 149 2031 2207
v27! 150 725 785
vzg! 151 961 1095
V30 153 442 459
V33 156 726 700
V34 157 679 705
V39 162 286 323
V40 163 548 629
Va1 164 1103 1185
v42 165 556 602
v43 166 787 812
V44 167 467 486
V57 180 849 935

lvillages receiving DMPA services and eliminated from the analysis.

contd..../



Table Al continued.../..

S mTmsssEmEEEEREssCERESSLSE RS S NS RN R S R NS S S SNSRI TSR CRRE R
Matlab Identification Numbers ! Census Populations
: E 1974 1978
Village VTS Number Hopkins Number |  Census Population  Census Populaticn
EEEAETEEEERSmSe RN ST I AT R T e S R R S TR S S S R SRR SR AR S RO DE SN S P I RRSRER
V64 187 3841 4103
v82 205 1071 1164
V83 206 387 415
V85 208 328 . 368
V86 209 616 . 648
Va7 210 507 503
V88 211 340 378
D100 = DXO 105 2618 2819
D101 = DX1 106 1095 1102
VBLlI = VBA 237 1833 2131
VBl2 = VBB 238 3229 3320
VB13 = VBC 239 3585 3786

Total (39) 42043 44682
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Table A2: CDP Treatment Villages that became Comparison
Villages in the FHSP

M S L AR ST O ST R LRSS RS SRR ES SR

FaszmzsssresrasssrcsssesssSesTEAscIsSSEnoEEEs
Matlab Identification Numbers i Census Populations
| E 1974 1978
T e L T,

V35 158 2899 2982
var . 160 296 323
V33 161 1262 1352
V4s 168 685 ° 731
V46 169 248 276
v47 170 1462 1558
V48 171 537 559
V49 | 172 974 994
V50 173 725 760
V51 174 1386 1378
V58 181 1039 ” 1113
V65 188 512 4 547
V66 189 715 735
V68 191 655 681
V69 192 1139 1042
V70 193 605 620
V71 194 283 319
V73 196 650 671
V74 197 957 1036
V75 198 277 333
V76 199 1162 1286
V78 201 173 199
V79 202 256 293
V80 203 733 837
VS0 . 213 860 . , 936
V96 219 467 435
Vo7 220 422 403
V98 221 177 184
V98 222 582 635



B AR SRR EE SRR HE RS SR EE R FT YRR EERnE S R e S EE A S Sr e e E R e
Matlab Identification Numbers f Census Popualtions
E 1974 1978
Yillage VIS Number  Mopkins Number .  Census Population _ Census_Populations__

VB1 223 1097 1085
VB2 224 674 730
ve3! 225 2100 2316
VB4 226 | 2376 2343
VBS | 227 . 724 659
VB6 228 : 319 304
VBT 229 ' 161 ' 161
VB8 230 878 868
VB9 231 322 163
D28 033 1010 ‘ 1045
D29 034 | 142 155
D30 035 599 632
D31 036 856 938
D32 037 ' 476 486
D33 038 751 833
p34l 039 1066 ' 1193
D35t 040 599 613
D88 . 093 1666 1730
D89 094 505 549
D90 095 2362 ' 2315
Dol . 096 1263 . 977
D92 097 603 654
D95 100 342 343
D96 101 185 180
n97 102 528 530
Total (54) 43742 45020

1Uillages receiving services I8 months post-partum and excluded from the analysis.
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Table A3: Villages in the CDP Treatment Area that became
Excluded from Demographic Surveillance System

chue 1
o e e o e S L e e T e S CESSRESET sS=g===

S ———
Matlab Identification Numbers ! Census Populations
- b Lo 1974 1978

Village VTS Number Hopkins Number ! Census Population Census Population
L T T T T e L e o e P e P L e ey 1 e b

V77 200 276

V91 214 398

V92 215 146

V3 216 2051 )

Vo4 217 492

D362 041 391

p37} 042 1082

D38’ 043 521

p39! 044 597

4o’ 045 523

a1’ 046 1926

pazt 047 1311 ‘

43t 048 1657 :

naa! 049 623

nas’ 050 1589

46! 051 704

D47t 052 1126

pas! 053 950

D49 054 1754

psot 055 975

D51] 056 989

ps2! 057 223

D53t 058 902

D54 059 2229

D55 060 871

pse? 061 737

D57 ) 062 1240

DS8 063 583

contd...... /

1Villages receiving services 18 months.post-partum and excluded from the analysis.



Table A3 continmed..../..

e L i ra e L EE LS
Matlab Identification Numbers E ~ Census Populations
5 1974 1978
g e e e o .
D59 064 570
D& 065 402
D61l 066 1155
D62 067 957
D63 068 737
D64 069 863
0651 070 1061
D66 071 1131
D67 072 287
N68 673 513
069 074 915
D70 075, ' 1374
D71 076 1143
D72 077 1041
073 078 1039
D74 079 380
D75 080 44438
D76 081 816
b77 082 817
D78 083 794
bD7% 084 270
DRO 085 310
D31 086 885
D8z 087 1602
D83 088 1031
D84 089 519
D85 080 1144
D86 091 681
D87 092 717
Total Villages (57) 54568

1Villages receiving services 18 months post-partum and excluded\from the analysis.
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Table &4: Viliages in the CDP Comparison Area that
became FPHSP Treatment Villages

s Es s S D S S S N I L RS E R SRR TS R T AN T e L A N AR N T R R R ISR S NS ERR SRR RREE

Matlab Identification Numbers E Census Populations
: 1874 1978
e e o R

bo 005 1358 1354
S 120 942 1024
T 121 1185 1315
W 236 1938 2115
vio 133 1169 1261
Vil 134 1014 1149
viz 135 394 398
V13 136 628 669
V15 138 559 522
V16 139 714 705
V17 140 1018 1026
V18 141 2108 3182
V19. 142 2800 2907
V25 148 1181 1218
V29 152 580 624
V3l 154 7018 7310
V32 155 2037 2106
vs2 175 227 225
V54 177 466 496
V55 178 445 482
V56 179 1093 1197
V59 - 182 744 791
V60 183 769 772
V61 - 184 587 582
V62 185 660 684
V63, 186 1798 1896
V67 ¢ 190 492 . 512
V72 195 4443 4626 .
val 204 480 S11
vé4 207 1777 1806
V83 S 212 1096 1203

Total (31) 42731 44668
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Table AS: Continucus Surveillance DSS Villages that have
not, received Contraceptive Serivces 1975-1981,

" Matlab Identification Numbers C Census Populations
E 1974 1978
Village VTS Number Hopkins Number ! Census Population Census Population
e e o L Y T T o N e L e e e e S L LT e ey
A 001 2095 2185
B 003 1496 1595
C 004 2731 2773
F 108 1271 1143
G 109 1880 , 2042
J 111 318 321
U 122 5820 . 6342
vi 123 691 670
V2 124 375 400
V3 128 . 575 _ 593
va | 126 195 202
V5 127 2663 2703
V6 129 2154 2033
V7 130 328 351
V8 131 967 1033
V9 132 794 873
via 137 909 901
V36 ' 159 3863 4170
V53 176 2451 2543
V95 218 773 807
VB10 232 1312 1429
D93 098 : 694 646
D94 099 \ 832 822
D98 103 2329 2353
D99 104 1617 1646

Total (25) 39134 40576
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Table A6: Villages in the CDP Comparison Area that became
Excluded from Demographic Surveillance System.

Matlab Identification Numbers Census Populations

TN, T

Village VIS Numbér Hopkins Number Cénsigygopulation Census Population
D1 " 06 ' 1773 o
D2 B “ 007 | 6507
D3 . 008 4329
D4 E . 009 ) 77
D5 010 1056
D6 011 2203
D7 012 653
D8 - 013 ' _"' 508
ha 014 723
D10 015 o 1291
D1l 016 . 429
D12 017 : 746
D13 018 ' 2835
D14 019 401
D15 020 2770
bl6 021 3060
D17 022 2993
D18 023 1341
D19 024 . 2958

D20 025 | 1770
D21 026 1518
D22 027 3382
D23 028 2670
D24 Q29 3939
D25 030 3248
D26 031 1252
D27 032 320

Total Villages (27) 54761
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Village Groups in the CDP-FPHESP Design with 1974 and 1978
Matlab CRL Census Population

Contraceptive Distribution Project

Treatment Comparison
Numbex 19748 1978b Number 1974 1978
of Popula- Popula- of Popula-  Popula-
Village Type Villages tion tion Villages tion tion
vVillages included in 93 85785 89702 56 81865 85244
the DSS after 1978
Villages excluded in 57 54568 - 27 54761 -
the DSS after 1978
Total Chp 150 140353 - 83 136626 -
FPHSP
Treatment Comparison
Number 19742  1a78” Number 1974 1978
of Popula-- Popula- of Popula-  Populag-
Village Type villages tion tion Villages tion ;ion
Former CDP Treatwent 39 42043 44682 54 43742 45020
Formex CDP Comparlson 31 42731 44668 25 39134 40576
Total FPHSP 70 84774 B350 79 82876 85596

a Midyear population, 1974,

b Year end population.
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APPENDIX B

SEASONALITY OF NATURAL FERTILITY IN MATLAR:
IMPLICATIONS FOR ASSESSING DEMOGRAPHIC EFFECTS

Matlab data have been ‘used for a variety of studies of fertility and birth
interval dynamics.l Research’ on dath‘bblié&*ea before the studies has consis-
tently shown that couples do not alter ‘bifth spacing or limitation behaviour
upon achieving some desired parity. Thus the Matlab experiments were introduced
into a natural fertility population with essentially no prior exposure to
contraceptive services that could confound the analysis.

The analysis of fertility impact of contraceptive service is nevertheless
complicated by two aspects of natural fertility in Matlab: (1) the marked
seasonality of fertility within years,? and (2} the pronounced decline of fertil-
ity following the 1974 famine and a compensatory surge in 1976. These aspects of
the recent demographic history of Matlab accentuate the importance of maintaining
comparison areas, and complicate analysis because seasonality and famine effects
can dAiffer by village thereby confounding the interpretation of programme effects.

The seasonality of fertility is illustrated in Figure Bl which shows the
time series in general fertility rates (GFR) for the villages in Matlab which
have never received contraceptive services. The diagram shows that the GFR
typically doubles between troughs and peaks, ranging between 120 and 240 in the
second and fourth quarter, respectively. Becker (1981) has analysed and modelled
seasonal variation for the 1966 to 1974 period and found a corroborating pattern
in which peaks and troughs varied 40 percent from the mean, a level of variation
that is "more pronounced than social, economic, or geographic differentials that
have been observed in the Bangladesh population (Becker, 1979)." Seasonality of
coital behaviour is the most fregquently cited explanation of this pattern
(c.f. Gupta, 1975; and hAziz, 1980) although seasonality in spouse separation
{Chen et al., 1978) contribute to the observed pattern. The harvest season,
which precedes the peak conception period, reduces nutritional adversity thereby
increasing fecundability at a time when coital frequency is relatively high owing
to the cool weather at that time of year (Huffman et al., 1979).

a furthexr complication in the assesgment of groject effects is the marked
fertility effects of the famine of 1974 and 1975.° This is illustrated by the
missing surge in fertility in the fourth guarter of 1975. Figure B2 depicts a

1 See, for example, Chen et al., 1974.

? Seasonality was first documented by Stoeckel and Chowdhury (1972) and has
been observed in other areas of Bangladesh. See, for example, the reports
of fertility dynemics in Companigoni (Alam et al., 1980).

3 An analysis of the effects of the famine appears in Curlin et al., 1976.
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seasonality adjusted version of the Figure Bl data.! The seasonally adjusted
GFRs show a marked decline in the fourth guarter of 1975, a compensating bulge
in fertility that persisted until 1977, and a trough in 1978 that achieves a
minimum at the quarter following the famine trough corresponding to the mean
cloged birth interval of Matlab women (see CThen et al., 1974). The fertility
surge in 1976 removed women from the fecundable population in 1978, because

of lactational amenorrhea,

Thus the launching of an experimental programme in 1975 and its successor
in 1978 coincided with marked temporal c¢ycles in natural fertility comprised '
of two components ~~ one short term and seasonal, another long term and
anomalous.

1 Seasonality was adjusted by the following procedures:

Let F define an adjustment factor for quarter i of age group m. Then

t 6
I L Bi.
{=1 fm2 I
LI 3 {Bl)
L B,,
j=2 13m

Where:

Bijm = the number of births to mothers aged m in quarter i of year j.

Note that this seasonality factor annualizes guarterly rates by
multiplying by four.

The adjusted GFR was calculated using factors for each age group:

£
GFR,, = ¢( ¥ P, , B,, ) . 100
ij m=d jm ijm
. (B2}
B, .
13
Where:
GFRij = the adjusted general fertility rate for quarter i of year j
and, Pij = the estimated numbers of women 15-44 at the middle of

quarter 1 of year j.

An implicit assumption of this apprecach is that seasonality is multiplicative:
high fertility generates high seascnality. A useful discussion of alternative

factors is in Chatfield (1980). . .

For calculations throughout the main text we initially calculated separate
adjustment factors for each village group but found that specific factors
varied only slightly from one group to another. A single set was then
caleulated and used for all village groups. The adjustment factors are used
only to simplify graphic presentations and not for precise calculations of
project impactk.
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APPENDIX C

BN 3

A PRELIMINARY STUDY OF THE FERTILITY EFFECTS OF TWO ALTERNATIVE
FIELD STRATEGIES FOR THE TIMING OF PILL ADOPTION

One of the ancillary guestions regarding the Matlad contraceptive distribu-
tion project concerned the best time for wemen to initiate pill use after thelir
mest recent pregnancy termination, Women in Bangladesh experience unusually
prolonged post-partutn amenorrhea, which depresses rates of natural fertility.
Birth rates in Bangladesh are, nevertheless, high. Some researchers and
programme planners have hypothesized that the timing health and demographic
effects of starting pill use during lactational amenorrhea determines whethey
or not pill adoption affects fertility (Minkin, 1979). »According to this hypoth-
esis early adoption can truncate lactation. IFf continuation rates are low, the
truncation of lactation and consequent shortening of amenorrhea can result in an
earlier return to fertility than would have occurred in the absence of pill use.

While demographic effectiveness is only one consideration in timing pill
use its importance can be evaluated in Matlab.l The original CDP design spe~
cified that women”75 percent of the treatment villages were advised to start
pill use 6 months post-partum, and that the remaining wamen (numbering about
5,000) were advised to wait an additional year. While there are serious limita~
tions to this test,? it should be possible to determine whether adoption at
6 months increases fertility relative to 18 month adoption.

Table Cl compares general and age specific fertility rates for the 6 and
18 month post-partum adoption groups for the pre-project and the post-project
period. Differences between the areas were generally small, although the 1976
project year comparison is statistically significant. This difference was
confined, however, women under age 30.

1 This issue is explored in a more technical study now under preparation
by one of the FPHSP investigators, §. Bhatia, in collaboration with
8., Becker, formerly of the ICDDR,B.

2 The instructions to workers may or may not have been carried out with
precision and the intensity of follow-up may have been variable.
Moreover, the particular rationale for 6 or 18 months is unclear.
Huffman et al., (1978) reports mean durations of amenorrhea of 18 months.
Thus adoption was timed roughly at the point at which half of the women
recume menses. The six months post-partum instruction has no comparable
rationale. While the study could show the effacts of late versus
relatively early adoption, it does not permit zZnalysis of the optimm
timing of adoption.



Table Ci: General and Rge Specific Fertility Rates for CDP Treatment Areas:
Comparison of the Six and Eighteen Month Post-partum Groups

villages with villages with

Proje:t & Months Post- 18 Months Post- Absolute Percentage
Year partum Services partum Services Difference Difference
General Pertllity Rates
1974 179.0 182.0 - 4.0 ., - 2.2
1975 v 147.3 149.2 - 1.9 - 1.3
1976 221.4 243.2 -21.8 .. - 9.8¢
1977 197.3 m 206.4 ~ 9,1 - 4.6
Age Specific Rates
§ N 15 to 29 "
1974 212.9 2291 -16.2 - 1.6
1975 173.7 . 173.6 .. + 0.1 - 0.0
1976 ‘ 256.2 294,2 _ -38.0 -14.8*
1977 i 221.6 235.1 -13.5 - 6.1
30 to 44

1974 131.7 120.7 +11.0 + 8.4
1975 . . 108.2 113.4 . - 5.2 C - 4.8
19?6 . 16?-0 L 162.7 Lo B | - 4-3 + 2.6

1.5 + 0.9

1977 158.1 S189.6 7 ¥

a July of the specified year threugh June of the next year.

*  p<,05.
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Thus the women whose fertility we have shown to be mogst strongly
affected by the CDP are unaffected by whether or not adoption is early in
the post-partum period. This suggests that early adoption confers
no protection ameng such women because of concomitant lactational
amenorrhea. Among women undery age 30, an early adoption policy confers
more contraceptive protection probably because lactation is shorter among
such women and amenorrhea confers a substantially shorter perled of
protection frcm conception than it doss among older women.

An implicaticn of these findings is that it is important to
agscertain the appropriate timing of adoption so as to minimize the period
of risk between resumption of menstruation and onset of use. Achieving
soma degree of ovaerlap with amenorrhea is bhetter than delaying use to a
point of time that subjects the population to the risks of unwantaed
Pregnancy.

A gecond implication of findings is the failure of the data to support
the hypothesis that a service programme will increase fertility if it
promotes early pill adoption. This conclusion, although consistent with the
data in Table C), bsars further investigation.
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APPENDIX D

Tahles of Fertility Rates with Statistical

Tests for Flgures in the Main Text.
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Table Dl: CDP Quarterly Seasonally Unadjusted General
Fertility Rates July 1974 to June 197828

Treatment Comparison Absolute Percent

Year Quarter Area Area Difference Difference
1574 3 182.0 233.5 -51.5 -22,1%%%

4 255.6 256.3 - 0.7 - 0.2
1975 1 172.1 180.5 - 8.4 - 4.7

2 110.2 108.5 1.7 1.6

3 151.4 137.6 13.8 10.40

-4 153.5 152.1 1.4 0.9
1976 1 142.0 127.3 14.7 11,.5*

2 14).8 139.0 2.8 2.0

3 221.9 248.5 =26.6 ~10, 7%

4 277.17 334.5 -56.6 ~16.9%*
1877 1 219.5 250.1 -30.6 ~12,2%%

2 169.1 176.2 - 7.1 - 4.0

3 217.2 226.8 - 9.6 - 4.2

4 279.3 264.5 14.8 5.6
1978 1 160.5 158.4 2.1 1.3

2 134.6 121.2 & 13.4 11.1

&

Raw data for Figure 1, main text.
* ps.05

* pe 01



Table D2: CDPF Quarterly Seasonally Adjusted Generally
Fertility Rates July 1974 to June 1978%
Treatmant Comparison Abszolute Percent o

Year Quarter Area Area Difference  Difference
1974 176.1° 227.3 51.2 =22 ,5%*

4 122.6 193.0 0.4 ~ 0.2
1975 1 16%6.6 197.1 10.5 - 5.3

2 152.1 149.6 2.5 5 1.7

3 146.5 133.6 i2.9 + 9.6

4 115.6 114.6 1.0 + 0,9
1976 1 154.2 138.3 15.9 +i1,5%

2 197.0 192.5 4.5 + 2.3

3 215.1 242.1 27.0 -11.2%%

4 209.0 252.2 43.2 =171
1977 1 238.9 269.3 30.4 -11.3%*

2 233.8 243.6 9.8 - 4.0

3 209.8 220.8 11.0 - 5.0

4 210.5 199.5 11.0 + 5.8
1978 1 172.5 170.1 + 1.4

2 185.8 167.3 is. +11.1

%raw data for Figure 2, main text.

* p<.05
** pe 0l



Table D31

Age Specific Quarterly Rirth Rates Among Women Aged 15 to 29 and 30 to 44
for CDP Treatment and Comparison Areas July, 1974 to June 1978

Age Group
Year | Quarter 15-29 30-44
Treatment Comparisicn Treatment { Comparision
abgsclute | Percent Absclute Parcent

1874 3 231.86 278.6 ~47.0 -165.9*% 114.1 164.1 -19.8 -3i2. 1w

4 303.8 298.8 5.0 1.7 i88.7 is2.8 1.1 - 0.8
1975 1 202.8 203.3 - 0.5 - 0.2 129.0 144.3 -15.3 ~102.6

2 119.9 118.7 1.2 1.0 96.4 92.0 4.4 4.8

3 188.7 162.6 26.1 16, 1%* 97.3 37.0 0.3 .3

4 180.3 174.3 6.0 3.4 114.0 115.7 - 1.7 1.5
1976 1 158.6 146.1 12.5 8.6 117.2 96.1 21.1 22,0%

2 187.0 150.6 i6.4 10.9 108.6 i19.8 -16,2 -18.5

3 272.4 286.6 ~14.2 - 5,0 144.2 184.3 -40.,1 ~21.8%*

4 319.9 349.4 -29.5 - B.4* 212.0 308.6 -96.6 ~31,3%*
1977 1 248.8 252.7 - 3.9 ~ 1.5 173.5 245.6 ~72.1 ~Z9. 4%

2 188.3 1B4.1 4.2 2.3 138.7 182.5 -23.8 -14.6%

3 264.3 250.3 4,0 1.5 142.2 18%9.1 -26.9 ~15.9*

4 316.3 285.7 3G.6 10, 7%* 219.,7 223.7 - 8.0 - 3.5
1978 X 160.8 154.3 6.5 4,2 160.0 1653.6 - 5.6 - 3.5

2 149.2 i26.1 23.1 18.8 111.0 112.7 - 1.7 - 1,5

-

a .
Raw data for Pigure 3 and 4, main text.

* p<.05
®**p< 01

s 09«»
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Table D4: FPHSP Quarterly Seasonally Unadjusted General
Fertility Rates July 1974 to June 1980

Treatment Comparistn Absalﬁte Percent
Year Quarter Aresa - Area nifference M. ffarence
b .

1974 3 203.2 201.2 2.0 + 1.0

4 261.5 265.4 3. - 1.5
1275 1 163.7 180.4 16.7 - 9.3

2 117.7 T104.6 13.1 +12.5

3 143.7 147.4 3.7 - 2.5

4 148.3 155.8 7.5 - 4.8
1976 1 119.1 136.% 17.4 -12.?

2 l42.7 139.9 2.8 o 2.0

3¢ 219.2 249.9 30.7 ~12.3%

4 306,1 311i.0 4.9 - 1.5
1977 i 211.5 241.0 29.5 ~12.2%

2 166.0 162.4 2.5 : + 2.2

3 208.2 223.9 15.7 - T7.Q

4 258.2 285.3 27.1 ~ 9,5%
1978 1 142.1 166.8 24.7 ~14.8%

2 115.6 121.4 5.8 - 4.8

3 144.1 169.9 25.8 =15, 2%

4 187.3 265.0 . 7.7 C =29, 3%
18972 1 143.3 184,5 431.2 ~22,3**

2 114.9 167.9 53,0 ~31.6%%

3 144 .8 ig2. L 47.3 . :24.6**

4 234 .4 - 331.1 - 96.7 -29,2%%
1980 1 158.4 197.1 _ 38.7 ~1G, 6%%

2 119.3 151.9 ' 3z.8 e L

3Raw data for Figure 5, main text
bStatistical tagts use: Ho: Plqu, Two tailed test for the preproject period.
Cdratistical tests use HO: PP _ for the project impact period.

172
* pe.0B A pe.0l
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Table D5: Ouarterly Seasonaily Adjusted GFR in the FPHSP Treatment
r - [=
and Compaxison Areas July 1974 to June 1980

Traatment Comparison Abgolute Parcent
Year  (uarter Area Ahrea Difference Difference
1974 3 197.9 196.0 1.9 + 1.0
4 197.1 200.1 3.0 - 1.5
1975 1 177.8 194.6 16.8 - 8.6
2 162.3 144.5 17.8 +12.3
3 139.3 143.4 4.1 - 2.0
4 113.9 117.4 5.5 ~ 4,7
1976 1 129.4 147.5. ST VS B 3
2 197.8 193.4 4.4 + 2.3
3 213.5 243.0 29.5 ~12.3%
4 - 230.9 234.5 | 3.6 - 1.5
1977 1 229.5 260.1 30.6 ~11.8%%
2 228.9 224,2 4.7 + 2.1
3 203.7 217.1 13.4 - 6.2
4 194.8 215.2 20.4 - 9.5%
1978 1 151.7 . 178.2 26.5 ~14.9%*
2 159.6 167.5 7.9 - 4,7
3 139.4 165.1 26.7 ~15, 6%*
4 140.8 199.8 59,0 ~29.5%%
1979 1 155.5 196.5 41.0 -20,9%%
2 159.7 231.5 71.8 ‘ ~31,0%*
3 139,0 186.0 47.0 ~25.3%#
4 176.2 249.6 73.4 ~29, 4%
1e80 1 172.4 209.8 7.4 ~17.8%»
' 2 164.8 209.8 45.0 —21.4%%

aRaw data for ¥Figure 6, main text.
* p<,05
*x pe, 0]



Tabie D6: Age Specific Quarteriy Birth Rates Among Women aged 15-29 and 30 to 44 for FPHSP
Treatment and Cospatison Areas, July 1974 to June, 1980°

Adje Group
1I.5-19a 30_44b
Year Quarter . .
Treatoent Comparison Difforence Treatment Comparision Viffersnce )
Absolute | Parcent [Absolute | percent
freproject Period
19714 3 246.9 243.6 3.3 - 1.4 139.3 140.8 1.5 - 1.1
4 334.3 308.2 1.9 - 1.3 198.0 201.6 5.6 - 2.8
1875 i L1996 198.5 3.1 + 8.6 109.6 153.9 44.3 ~2g.8%*
2 1233 115.8 7.3 + 6.3 109.5 88.1 21.4 +24.3"
3 169,7 173.3 1.6 - 2,1 i03.5 8.2 4.7 - 4.3
4 158.1 179.% 21.4 ~11.9% 133.1 119.5 13.6 +11.4
i197% 1 132.% 145%.5 13.1 - 9.0 ag.1 122.6 24.5 -20.0%*
2 153%.9 152.4 7.5 + 4.9 115.3 120.2 4.9 -~ 4.1
3 244.8 299.5 54.7 ~if, 3=+ 177.7 170.9 6.8 + 4.0
4 326.0 340.3 14.3 - 4.2 273.86 263.6 0.0 + 3.8
1877 1 228.9 256. 1 8.1 =11.0* T 184.3 216.5 32.2 ~14.9%*
2 175.6 179.4 2.8 - 1.8 130.0 136.2 13.8 +10.1
i 231.3 266.4 315.% =13.3% 169.5 153.5% 16.0 +10.4
4 283.9 14,9 270 - 8.7 214.8 242.8 8.4 ~11.6*
1978 3 137.4 152.0 14,6 - 9.6 150.0 191.5 41.5 =21, TEN
2 120.8 127.9 7.1 - 5.6 106.6 110.5 3.9 ~ 3.5
Post=prcject Period
3 163.4 193.4 30.0 ~15.5* 113.2 130.5 ig.2 ~14.7
4 221.%9 2898.7 76.8 =25.7* 128.3 208.1 79.8 ~38, 3%
1979 1 160.5 176.5 16.0 - 9.1 113.% 192.0 84.1 ~42,5%*
2 132.4 168.1 35.7 -21.2%* §5.2 167.6 82.4 ~49,2¢
3 i81.a 225.13 41.7 =19.44* £81.9 i35.5 53.% ~39.5%*
'] 287.9 371.5 81.6 —22,5%% 142.9 262.0 119.1 ~45.5*n
198¢ 1 176.6 196.6 20.0 -39, 2% 127.1 198,0 70.9 -35.g%e
‘ 2 129.9 161.2 31.3 -19.4%%  100,9 135.9 5.0 ~25.80%

fuaw data for Figure 7, main text.

b

* P LS t¥ pe QL

kow data for Figure B, main text.

- £9 -
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Table D7: Fertility Rates Among Women Aged 30 and Over for the
Four Cells of the CDP and the FPHSP, 1974-1380

Treatment CDP Comparison Treatment. Comparison CDP

ORI QUAYESX o nparison FFHSP  CDP & FPHSP  CDP & FPHSP  Treatment FPHSP

1974 3 118.2 167.0 118.7 152.6
4 182.8 227.9 200.4 196.6
1975 1 143,5 166, 1, 107.3 111.2
2 88.3 88.1 117.7 104.4
3 20.0 129.5 127.8 87.9
4 121.1 117.9 114.1 1456,7
1978 1 117.2 129.1 115.7 87.0
2 110.8 131.3 109.4 119.4
3 144.0 202.5 155.4 192.7
4 216.5 31,0 207.0 317.5
1977 1 205.7 229.6 142.5 '211.9
2 126.3 148.0 163,13 142.1
3 135.7 174.7 166.5 172,1
4 243.1 243.7 223.3 210.2
1978 i 171.0 216.3 140.8 156.7
2 112.6 108.8 111.7 103.9
3 117.1 146.5 101.9 11i7.8
4 178.2 243.9 137.5 123.2
1979 1 194.3 203.6 122.0 109,4
2 163.6 173.4 78.3 89.9
3 140.0 131.1 91,2 76.4
4 250.4 277.5 100.0 170.6
1980 i 182.7 217.0 140.0 119.6
2 135.7 137.1 104.4 99,3
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APPENDIY E

Age Specific Fertility Rates for Five Year Age Groups
_of the CDP Treatment and Comparison Areas (1974-1978}
and FPSHP Treatment and Comparison Areas (1974-1980).
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Table El: Age Specific Quarterly Unadijusted Birth Rates CDP Treatment
and Comparison Areas, July, 1974 to June, 1978

Age Group
 Quarter 15-19 20-24 25-29 30-34 35-39 40-44
T ¢ T C T c T o T c T
3 192.1 214.7 27i.4 337.5 254.3 320.4 187.8 258.9.. 99.9 11i8.5 24.1
4 228.7 224.2 346.2 360.8 387.0 356.6 301.0 294.1 172,9 155.1 46G.4
3 122.3 147.2 261.3 243.,1 276.3 255.5 208,2 205.9 114.4 146.2 34.4
2 81,8 91.5 145,9 134.1 156.9 149.0 147.6 114.8 9.2 102.1 32.8
3 161.8 138.7 211.6 160.5 209.3 207.9 150.9 133.8 83.9 102.8 39,7
4 146.0 132.0 185.7 209.8 237.1 207.7 185.2 175.5 101.5 91.2 32.6
1 111.3 94.8 171.5% 162.4 229.8 219.1 195.2 14z2.7 106.7 g1.6 25.6
2 119.2 113.3 191.9 174.8 223,8 188.3 180.6 183.0 79.4 109.9 30.%
3 195,92 191.8 353.1 376.7 309,9 347.5 249.6 292.4 107.9 161.9 48.8
4 233.6 223.6 408.1 449.4 364.5 452.6 383.2 514.3 157.8 234.}1 53.5
i 170.7 160.4 282.4 298.4 349.1 362.5 28B8.9 387.3 14B.1 209.7 54.8
2 152.5 138.0 178.3 212.8 266.9 231.1 220.3 246.6 143.1 154.4 29.7
3 222.5 209.3 291.9 267.2 303.7 343.9 249.3 254.9 119.7 160.8 32:8
4 236.7 208.,1 353,2 304.5 410.7 401.1 2356.7 343.3 202.0 218.3 68.5
1 101.0 93,7 197.0 207.3 219.2 193.7 245.4 217.5 159,0 161.,2 55.1
2 105.7 86.4 185.1 164,5 178.2 146.6 150.6 151.2 109.1 11i5.7 64.4
= Treatment

= Comparison
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Table E?: Age Specific Quacterly Unadjusted Rirth Rates FPHSF Treatment
and Comparison Areag, July 1274 vo June 1980

Age Group

Year Quarter 15-19 20-24 25-29 30-34 35-49 40-44

T C T C T c T { < T C T C
iv7a 3 183.7 199.8 308.2 278.8 280.0 281.3 2¥3.9 215,5 108.9 114.0 47,6 65.1
2 216.6 234.6 340,2 359.4 A09.1 380.7 317.5 339,7 165.1 1615 58,7 60.4
1975 1 118.1 115.4 240.5 272.1 290.2 262.4 157.9 ©238,1 109,23 141.4 39,1 5.2
2 97.64 17.¢ 157.0 144.6 126.9 .52.2 158.8 133.8 109.1 75.5 39,1 40.0
3 138.1 153.2 203.8 186.8 183.7 193.9 146.6 1563.5 117.8 81.8 25.0 631.6
4 129.5 133.2 176.4 210.1 185.7 3227.1 216.1 188.8 B4.0 105.9 74.5 4Z.2
1976 1 91.1 ag.7 167.3 159.7 162.6 214.2 173.4 194.8 6.4 111,31 Zr.4q 19.6
2 1un.1  105.6  197.0 184,77 220.4 198.5 187.5 1%1.9 93,9 102.5 40,9 46.3
ki 167.4 197.8 330.8 406,2 240.9 352.0 288.1 2689.0 163.5 133,7 43.3 5.7
4 216,0 233.8 421.1 430.9 404.9 420.4 479.1 452.9 200,48 19,5 HO.S 5%.8
177 1 155.5 1S6.7 275.% 321.4 298.4 354.2 275,29 375.3 170.5 161.%9 7.3 74.8
2 131.5 142.0 189.9 205.4 236.95 209.7 220.9 195.5 147,5 1356 56.0 60.9
2 176.6 205.5 251.3 316.4 297.9 312.8 254.2 264.0 160.1 1313 68,1 47,1
4 204.7 230.6 323.6 3»8.5 375.2 391.7 306.6 392.4 229.8 212.8 75.4 87.2
1978 1 25,3 106.2 182.2 170.% 177.7 208.9 225.% 276.7 123.0 177.5 62.% 100.1
- 2 p6.0 102.8 166.9 159.3 121.5 130.5 160.5 166.2 9}.& 105,3 538 6.8
3 151.0 152.% 202.9 247.4 1%5).6 193.2 195.4 178.2 B7.{ 344.0 10,4 55.2
4 175.8 232.1 279.9 %@.9 227.4 319.7 216.% 3012 104.0 228.5 42.8  68.2
1979 1 92.9 89.0 211,7 244.7 211.2 235.7 188.4 282,2 107.8 206.1 25.0 3.1
2 02.1 112.2 170.9 211.3 151.6 198.0 137.3 253.% H3.7 1807 19.9  58.6
3 \54.5 165.5 201.8 294.6¢ 201,5 235.2 i0Y.6 190.5 104.8 169.8 19.8 28,1
4 236.6 25i.1 319.2 479.7 324,0 429.2 237.1 409.3 J17.0 275.4 51.6 62.5
1980 3 111.5 ©0.5 238.4 264.6 204.6 28l.1 186.1 242.5 13L.3 219.4 6.4 118.0
2 160.2 117.5 163.7 198.3 134.8 183.7 341.5 200.1 103.3 135.6 46.1 55.4

T = Treatment
¢ = Comparison



Fig.E(l: QUARTERLY SEASONALLY UNADJUSTED AGE SPECIFIC

320{ BIRTH RATES FOR 15-19 IN CDP TREATMENT AND
? COMPARISON AREAS,JULY 1974 TO JUNE 1978
= 280 | o——e Treatment
© o=~ Comparison
>
° 2401 |
o
3]

& 200
2 200
8
S 1601
é’: 1201 l
£ 80 | T
@ ]
401 ;
|
0 ! -

341 234 1 2341 23 412
1974 1975 1976 1977 1978
Year by Quarter



- 69

Fig. Ef. 2! QUARTERLY SEASONALLY UNADJUTED AGE SPECIFIC BIRTH
RATES

000 Women aged 20-24

Per

Birth

4404

FS
o
Q

. 4
[3%] N
O Q
il '

280

8

2001

1601

'FOR 20-24 IN CDP TREATMENT AND COMPARISON . AREAS
JULY 1874 7O JUNE' 1978

9 o-—e Treatment
o---oComparison

120

341 23 41 23 41 235 43

1974 1975 1976 1977, 1978 ...

Year by  Quarter



Birth Per

- 70 -

Fig.E|. 3. QUARTERLY SEASONALLY UNADJUSTED AGE SPECIFIC
BIRTH RATES FOR 25-29 IN CDP TREATMENT AND COMPARISON
4801 AREAS, JULY 1974 TO JUNE 1980
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Fig. E|. 4 :QUARTERLY SEASONALLY UNADJUSTED AGE SPECIFIC
BIRTH RATES FOR 30-34 IN COP TREATMENT AND COMPARISON
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Fig.£|.5° QUARTERLY SEASONALLY UNADJUSTED AGE SPECIFIC
BIRTH RATES FOR 35-39IN CDP TREATMENT AND
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Fig. E2. ILQUARTERLY SEASONALLY UNADJUSTED AGE SPECIFIC BIRTH.RATES FOR

15-19 IN FPHSP TREATMENT AND COMPARISON AREAS,
JULY 1974 TO JUNE 1980
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Fig E24.QUARTERLY SEASONALLY UNADJUSTED AGE SPECGIFIC BIRTH RATES FOR
- 30-34 IN FPHSP TREATMENT AND COMPARISON AREAS, JULY 1974 TO JUNE 1980
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Fig. E2.5° OUARTERLY SEASONALLY UNADJUSTED AGE SPECIFIC BIRTH RATES FOR
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