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Demogmphic research has shown hat fertility has
declined in a variety of settings where there has been
concomitant proliferation of contracentive use. This
has suggested to ma ny observers that organized con-
traceptiv o service programs have contributed to the
observed trends.! Yet the causal roie of contracepiive
service prograns in nducing and sustaming fertility
reducticn in developing countrics continues to be the
subject of discussion and debate, principallv because
establishing causality requires rgorous experimental
designs. Field cxberiments appropriate for o test of
service program effects require large-scale field oper-
atioas, treatment and control areas, and accurate lon-
gitudinal demographic data—-conditions that can
rare.y be met in practice.? This report anaivzes the
demographic effects of a study in Matlab Thana of
Bangladesh that meets these conditions.

The Family Pranning-Health Service
) P ) O
Project Hypothesis
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The  Famuyv Planning-Health  Services Project
(FPHS5P) was taunched by *he Cholera Kesearch Lab-
oratory (CRLY in Qctaber 1977 and continues to tie
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prosent. The FPHSP followed an earlier study, the
Contraceptive Distribution Project (CDP).* Although
these studies differed in their service strategies, thev
shared an underiving h_\'pot'wsis—namcl:/, that con-
traceptive service pmy_mm.a' can increase the preva-
lence  of contraceptive use by fulfilling a larent
demand tor wervices. According to this hvpothesis,
meeting thre demand will change fertitity signifi-
cantly by increasig the prevalence of birth spacing
and limitation behavior,

The Matlab Set%ing

Matlab weas sclected for contraceptive field experi-
ments because of the lemographic data resources of
the CRL. In 1943, a demographic surveillance svstem
(DES) was established for evaluating cholera vac-
cines. At the time the FPHSP was launchoed irs 1977,
the DSS encompassed 149 villages and a population
of aprroximateiv 188,000, Since research nad showay
that the DSS data are complete and aceu, e, con-
raceptive service effects could be evaluated by sim-
plv tabulating vital data for the Matlab area and
updating censes data for 1974 with birth, death, and
migration data for successive vears. Since the popula-
bon ander surveillance was laroe and the mobility of
Families 1s dimited, it was possible to designate treat-
ment and comparison areas.

Thervalue of Matlab as a social research labora-
terv s greathy enhanced by features cf the geographae
and social setting that mitigate the Feospect of con-
founding etfects from social or veon ymic chane. The
geography ot the arca tends to insulate treatments
from one anether and from the oulside world, Matlab
13 a totaliy rural, riverine area intersected by tribu-
tarics of the Gumoti and Mugra rivers. As such it i~
largeivaraccessivic by road or other formis of modern
transportation and communicatior and is therefore
anarea where the potentiallv contaminating eftects ot
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intervillage trade and contact are less *han would pre-
vail in most other rural areas of Asia.

The social setting in Matlab can also be viewed as
relatively free of potentially contaminating factors. In
much ol Asia rural populations have been in-
creasingly exposed to nontraditional economic insti-
tutions and values in recent years. Mass communica-
tion and transportation, for example, have pene-
trated most rural areas uf South East Asia, with
effects on vaiues and aspiradons that greatly cempli
cate the assessment of the net effecis of contraceptive
services. While it would be incorrect to posit that eon-
ditions in Matlab have been altogether static in recent
years, there is no eviuence of systematic econemic,
social, or political improvemcuts of the sort that
would  contribute significantly  to demographic

change. In fact, most analysts stress the wrsening of

conditions in rural Bangladesh: lanitssness has
grown markedly in recent vears;S illiteracy, though
high, has not declined;® and health conclitions, while
improved in this century owing to control of infec-
tious diseases, may have deteriorated over the past
decade from the combined effects of political crises
and famine.” The changes that have occurred are
therefore not of a sort that demographers tegard as
prerequisites or corequisites of demographic transi-
tion.® Even if change werc occurring, it is reasonable
to argue that trends would affect treatment and com-
“parison arvas similarly.? Since the pre-experimental
population was noncontracepting and dramatic so-
cioeconomic development is lacxing, the prospect
that secular fertility changes would confound results
is remote. Matlab is thus in many respects an ideal
site for testing the latent-demand hypothesis.

‘Experimental Design

The FPHSP design was intended to address issues
that arose from an earlier study, the CDP. The CDP
employed largely illiterate and elderly female work-
ers, who distributed pills and condoms to wormnen in
their homes.® After an initial threc-month period of
success, prevalence declined. Demographic effects
were limited to the first nroject impact yvear.'* Since
the project was initially successiul, the COP findings
suggested an unfulfilled demend. Since effects were
temporary, however, the CDP findings suggestea
that a residual unfulfilled aemand for contraception
persisted in 1977 despite two vears of CDP services—
a demand that could be better served by a wider bat-
tery of methods and more intensive ollow-up and
care of users. Certain operational problems of the
CDP approach underscored this conclusion. Al-
though workers were knowledgeabl: about their vij-
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lages, they were too old to have practiced co ..acep-
ton, and they were not trained to deal with side
effects. Thus they lacked credibility as family plan-
ning workers and were enly infrequently relied upon
for contraceptive advice. This situation was exacer-
bated by their relatively low social status among vil-
lagers, who 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 into the Family
Planning~Health Services Project (FPHSP).'* CcDPp
treatments were partioned into cells of the FFHSP
and subsequently collapsed into new treatments. The
populations of village groups of the new design are
shown in Table 1,

Although the FPHSI work began in October
1977, COP household distribution activity continued
i CDP treatment areas until March 1978, wher field-
workers provided acceptors with a six-month supply
and advised them o contact 1ocal government family
planning werkers for their fruture supplies. In the re-
maining haif of the CDP distribution area and in half
of the tomparison area, @ new FPHSP field structure
was developed. ™ Literate, young, married vitlage
workers were recruited, most of whom were mem-
bere of intluential tamilies. All were recruited from
houscholds in the village in which thev were to work.
These female village worxers (FVWs) were given six
weeks of intensijve training in contraception, field vis-
itation methods, and basie reproductive physiology.
[n the first 12 months of the project weekly meetings
Were convenen to train FVWs in the treatment of
minor ailiments, basic nutrition, tetanus toxoid injec-
tion methods, and other MCH work.

The administrative system incorpor.ied  twao
forms of supervision: technical supervizion for treal-
mentand referral of MCH/FP praoblems, and admini--
trative supervision to ensure that work was breing
done on schedule at all Jevels, This svstem involved
recruitment uf lady family planning visitors (LFPVs),
who were sovernment-certified paramedics with 18§
months o, formal training, and male supervisors,
senior health assistants (SHA). One SHA and. once
LEPV were assigned to districts of 20 villages, each
encompassing a population of 20,000. SHAs served
as male motivators and community organizers. One
medical office: was assigned to the project, to super-
vise tubectomics in Matlab, ' corduct medieal rounds
n the field. and train paramedics continuously.

Dav-to-day management of the FPHSP was con-
ducted by an administrator-paramedic and two assjs-
tants. Frela Laff were accountable to them for both
servize and research activities,

This service svstem was maintained continu-
ously over the period October 1977 1 Qctober 98],
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TABLE1 Populations of village groups ipn the CDP-FPHSP experimental design

FPHED villages

Treatment

Comparison
Number of 19743 1978k Number of 19742 19780
villages population population villages population population
Former CDP '
treatment 39 42043 44682 54 43742 45020
Former CDP
comparison n 42731 14668 28 39134 40576
: l
Total FPHSP* 70 84774 89350 79 82876 85596

*tdidyear population, 1974, “Year-end population.  ‘Note that the DSS surveillance area was contracted to 149 villages in 1978 owing to cost

constraints. Thus CDP cell populations do not correspond to the presentation of CDP treatments in Stinson et al,, in this issue.

The overall goal of the FPHSP service system was to
shift from tl:e emphasis of the CDP on contraceptive
technology to an emphasis on comprehensive con-
traceptive care, to include frequent and regular visits
to ail women whether contracepting or not, a wide
choice of methods conveniently available, and ancil-
lary health services. The initial emphasis was on com-
prehensive family planning services rather than
MCH. The most important change was the addition
of Depo Medmxyprogcsturonc Acetate (DMPA) to
the battery of r ethods available in the village. At the

subcenters paramedics inserted Copper T intra- =

uterine devices and performed menstrual regula-
tion.'S The principal link between health and family
planning services was a three-ticred referral system
for the detection and treatment of side effocts, All
FVWs ‘freated minor side effects and referrea more
serious problems to LFPVs, based in stationary sub-
centers, for treatment. LEPVs, in turn, were trained
to conduct further referral to the physician in the
Matlab clinic.

’

Methodology

The most salient feature of the methodology that
follows is its simplicity: direct unadjusted fertility
measures can be used owing to the availability of ac-
curate and complete census and vital data for the pe-
riod from 1968 t. the present.'s The DSS system has
in~luded birth, death, and migration registration
since 1966 and marriage registration since 1975. Al-
though intervillage migration is recorded in the field,
only migration into and out of the surveillance areas
is computerized.. Thus information is not available on
local migration, most notably among younger women
- who migrate for marriage. Resu'ting biases, if any,
accumulate with time, but they are likely to be con-

centrated among women under age 20 or 25. A critical

“assumption of the rescarch reported below is that net

migration across treatment boundaries was suffi-
ciently inconsequential to permit reliable birth rate
comparisons,

This study presents quarterly and annual births
for various village groups'? for the period between
mid-1974 and mid-1980.'" The number of births was
obtained from the vital registration data, although it
stould be noted that 1980 figures are preliminary. v

The denominator was estimated for each period after

mid-1974 by the lexis method of advancing a portion
(in this case one-tenth) of each age group for each
semester,*® adjusting for deaths and net migration.
Because project impact assessment begins at mid-
years, all annual rates arc expressed in July to June
project vears (PY). Denominators for annual birth
rates of each PY usc the estimated December 31st
population, while midquarter denominators were in-.
terpolated for quarterly rates. )

Three fertilitv measures are emphasized in this
analysis. The first is the general fertility rate (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 an-
nualized by multiplication. Since younger wumen
typically have higher fertility rates than older ones,
this measure is only appropriate if the areas and time
periods being compared have approximately the
same age distribution, as they do in this study. !
Since project effects seemed to vary by age, we also
ce'z.lied age-specific rates for women aged 15 to 29

“and for:women 30 and over. Five-year age-specific

rates were calculated by year but not by quarter,
owing tu marked random ftluctuation in quarterly
rates for small populations. The total fertility rate
(TF.X) is not used extensively because the computa-
tonal assumption of equal numbers of women in
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each five-year age group spuriously accentuates fer-

tility impact if effects are pronounced among woinen
aged 35 and over.

Results

Trends in Contraceptive
Use Prevalence

Introduction of the FPHSP system was followed by a
dramatic rise in contraceptive prevalence irom 10 per-
cent in October 1977 to 34 percent by the end of 1978,
where use prevalence has remained to date. This
trend in prevalence is llustrated in Figure 1. Contra-
ceptive use was initially dominated by DMPA, but as
alternative methods were developed—most notably
tubectomy and the Copper T—the proportion of
users protected by DMPA declined. But more signifi-
cant, perhaps, than the declining proportion of
DMPA users is the finding that absolute prevalence
of DMPA has been roughly constant. Thus, as more
methods were added to the cafeteria, more women
were protected. This suggests that a wider choice of
methods contributes to overall levels of contraceptive
protection.

The Demogtaphic impact
-of the FPHSP:: ..o i

Table 2 presents fertility measures for the FPHSP for
four years prior to the program and for two years in
which program effects are possible. Since services
were launched ir the fourth quarter of 1977, July of

" 1978 was the earliest date for which effects were pos-
sible.

FIGURE1 Trends in prevalence of contraceptive
Use among married women of reproductive age by
method, FPHSP treatment area, 1977-81
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The data in Table 2 demonstrate that fertility pat-
terns and levels were similar prior to PY 1976. By PY
1976 and PY 1977 treatment area fertility was approx-
imately 8 percent lower than control area fertility, al-
though age-specific rates show no consistent trend

..over time. We thus conclude from the table that fertil- -

ity levels were essentially similar before the FPHGP.
although minor differences arose in 1976 and 1977.
We analyze the differences below.

The PY 1978 data contrast markedly with the
level and pattern of fertility in the preproject period.
Overall fertility in the treatment area was 25 percent
lower than comparison area rates, a difference that

TABLE 2 Age-specific fertility rates, total fertility rates
comparison and treatment areas of the FPHSP, preproje

(TFR), and general fertility rates (GFR) tor the
ct and project periods

Preproject perdod Project period
19742 . 1975 19764 19772 19782 1974 )

Age -

group T C  %diff. T C  %diff. T C o diff. T C o odiff. T C Yo diff, T C % diff.
15-19 1521 1551 - 1.9 1147 1228 - 64 1709 1813 - 52 1356 1610 158 1255 MET =1 14R3 130 - 50
20-24 2598 2604 - 0.2 1861 1854 + 04 303.00 3376 -102° 2322 1486 - 6.6 6.1 2690 =19.7° 2354 3086 =237
25-29 © 2754 2679 + 2.6 188.1 078 - 95 29017 3316 -1L1" M9 259.6 - 68 1853 2361 L2135 2157 L7 =234
J0-34 2139 312 - 7.5 1811 184.8 - 20 3156 3282 - 1§ 234 744 -13.8" 1845 2837 ~27.3% a7 2605 -38.2
35-39 1224 121 + 02 912 1005 - 92 170.2 1568 + 83 1508 1516 - 25 95.6 1863 =467 141 1999 439
4044 46.1 3.9 -M5 419 §79 <125 647 77 -110 699 702 - 04 294 663 -6 410 kA1 —37.9e
TFR 5.4 55 -18 490 3 - 534 66 70 -6 53 ER I 4.2 Sa =278 {0 64 =280
GFR 1854 1866 - 0.6 1385 1450 - 4.5 2252 21399 - 180.2 1966 - 93° 1473 1963 =250 It 0178 -7

T = FPHSP treatment area.  C = FPHSP companison area. *All years are project vears (Julv to June) of the spedfied vear.  *Slatistically

significant at p<.05. “*Statistically significant at p<.01.
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TER differences were not tested,









TABLE 3 First-order autoregressive analysis of the relative impact of the CDP and the FPHSP

— _— e —

Cocelficient Standard Predicted
name Coeffi. fent error tratio GFR
D -0.5 0.1 —dge --
lntcrccp(‘ 290.5 9.3 311 2028
Quarter 1 efect -87.7 74 =11.8
Quarter 2 effe-t ~-129.8 §.2 =138 221
Quarter 3 effect -80.8 6.8 =119 :
CDP effect ~18.4 11.0 -1.7 203.0
FPHSP effect ~18.7 11.8 =45 17
Multiple R = 0.910

R* = 0.82%
F o= 55927 4y - RINN=1/53

P2 05 (one tal)

P (one )
N o= &4
T T e e ——— ———

Since qQuarter 415 omitted, the interceptis ing qQuarter 4 mean, *GFR = Y = the grand mean. GFR = Y=a+ Y3X, “CFR=1Y = a +
I8N - v CFR =Y = g YK, kB

We conclude, in summary, that bath projects control motives. In the absence of widespread birth
had a net effect on fertility, Seasonality has moroe pro- limitation behavior SCIVICe Programs can initiate fer-
nounced offects than contraceptive services—effects tility change 30
thatare dampened in absalute, but not relatjve terms A third view cmerges from the studv of contem-
by widespread fertility control, The FPHSP, under porary demographic trends: namely, that contracep-
the assumptions emploved, reduced fertility by an tive service Programs do not injtiate fertility change,
amount ranging between 22 and 23 percentin its first but can nevertheless satiate g srowing demand for -
Yo project vears, fertility  control more efficiently  than traditional

means and can stimulate diffusion of contraceptive
innovation in traditional societjes. Thus as demo-

Implications graphic changes oceur, tertility declines are more pro-
nounced in the period following the introduction of
Much of the international literature on population services than in the prior period. v
policy in the past decade has been addressed to a de- The data from the Matlab tontraceptive services
bate on the efficacy or contraceptive service pro- studies support the second position. The findings ap-
grams.* Two positions have achicved prominence in pearto show that contraceptive services can initiato a
this debate, although it could be argued that a third fertility change in a poor ryral traditional population.
has emerged in recent vears. Thus itappears that an unmet demand for contracep-
Lhe first position holds that the effects of con- tion exists in rural areas of Bangladesh that can be
traceptive services ar a consequence of prior changes served by an intensive field program.
in reproductive motives. In this view contraceptive Six policy implications emerge from this research
service effects are ar outcome of social and demo- with specific relevance to Bangladesh,
graphic changes that influence reproductive motives. First, fertility can be significantly reduced i1,
Once motives have Leen affected by social change, Bangladesh by making contraceptives readily avail-
fertility limitation behavior wil] change, because tra- able to houscholds. Effects are likely to be temporary,
ditional alternatives to contraception exist wherein nowever, unless distribution involves trained work-
some measure of fertility control can bhe exercised. ers who systematically follov-up users and attend to
Modern contraception can substitute for traditional their needs. Since poverty and chronic ill health are
birth planning behavior, but it can never induce de- widespread in rura! Bangladesh, users are incapable
mographic change.? of distinguishing side effects from other inesses and
The second position holds that contraceptive cannot afford treatment for minor ailments, Although
services have effects because a latent demand exists rural couples will experiment with new contraceptive
for efficient birth pPlanning methods. In this view technology, they will not sustain its use unless both
there are gradations in reproductive motives such real and percejved contraceptive and health problems
that convenient, inexvensive, and effoctive services are attended to by trained and sympathetic villaye-
can to some extent obviate the need for strong lertility based paramedics.
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Second, a uscr-oriented program with a wide
choice of methods, skilled counscling, rigorous fol-
low-up and treatment of side effects, and ancillary
health services will be substantially more effective
than one based on one or two methods distributed by
unskilled workers. Morcover, effects can be sys.
tained over time. It is difficult, 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 trainin,
etc.) or to ancillary health services (treatment and re-
ferral 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 of MCH with family planning seems
to have mmproved program performance through ity
direct effects on family planning carc. A health serv-
ice approach has enabled ICDDR,B workers to pro-
vide couples with a wider choice of methods and
better contraceptive care than would be possible in a
vertical (.'lmily pl(mning; campaiyn, (The question of
whether comprehensive MCH services aimed at re-
ducing morbidity and mortality can mudirectly affect
fertility is a question to be addiesced in futnre -
search.)

Third, seasonality ot tertifite is vronounced evern
in areas served by the FPHSP. This foature of tertiiity

“needs investivation and recopnition in poliev plan-
ning. Intensive campains, for example, will be much
more effective if launched in the moaths from De-
cember to March than in Apnlto November, [nten-
sive education and promotional campaivns should
coincile with seasons when concertion rates are
high. More research should b addressed to develop-
ing our understanding of natural fertlin. Jvnanues
and thewr policy unplications, -

Fourth, trends in reproductive motiees require
further research. We have no evidence that reprodue-
tive motives have been affectod Bvothe two projects.
We have observed that yse prevalence in Matlab has
remained constant at 34 percent for throc vears. This
prevalence of use agrees well with the preproject pro-
portion of women who said they were either using a
method or would use one in future if contraceptives
were provided. While this may suggest that we have
met the existing demand for contraception in Matlab
and that, by so doing, our project has had substantial
fertility effects, we must study this question formally
to determine whether reproductive motives have
changed after acceptance of contraception. We recog-
nize that further increases in the impact of the FPHSP
may require changes in reproductive motives.
Whether such motives can be influenced by health
service interventions or other policies is thus a critical
question to be investigated in Matlab in the next few
vears.
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Fifth, more rescarch is needed on the determi-
nants of program success, Several villages in Matlab
have use prevalence rates exceeding 50 percent; oth-
ers have rates of less than 10 percent. The question of
why the project succeeded in some villages but failed
in others is an important research jssac.

Sixth, the success of the niatlab experiment pre-
sents a challenge to researchérs and administrators to
discover ways in which project results can be traas-
lated into further action. n particular, it must be rac-
ognized that the ability of the ICDDR.B to train, field,
supervise, and support a comprehensive contracep-
tive service program is the principal difference be-
tween the program in the FPHSP service and
comparison areas. This operational ability needs care-
ful scrutiny, with a view toward implementation of
its clements elsewhere in Bangladesh. Future re-
search should test implementation in the context of
the government service system, and focus on identi-
fving and understanding the critical barriers to rep-
licating the Matlab experience.

The Mattab contraceptive service experiments
demonstrate that rural Bangladesh holds consider-
able promise for achieving demographic develop-
mentand that effective services can produce substan-
tal fertility declines. The paucity of evidence of

demographiceffocts resulting from the national pro-

gramomay thus relate more stronglyv to incomplete
program implementation than to an absence of
motivation among rural Bangladeshi couples to limit
o1 space births, '
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sociation, March 1977, pp. 98-101.

Births to women under 13 or over 44 were added to the
Adjacent age groups

In mid-1978, 84 villages were dropped from sur-
veillance. Only the included villages are used in FPHSDP
tabulations. Thus FPHSP analyses of 1974-78 data use
the reduced DSS area villages to ensure comparability
with tabulations of post-1978 data.

Mortality and migration data for 1980 are incomplete.
Incomplete mortality data introduced only minor spu-
rious reductions in 1980 rates, however, because mor-
tality among women in the childbearing ayes is low,
The 1980 data presented below are nevertheless tenta-
tive and subject o revision,

Denominators for five-vear 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 cach five-year age group per semester, al-
though a graduated method using a parabolic curve
would have been more valid, Most analyses i this pa-
perare based on {5-vear age groups or on the weneral
fertility rate, and it is doubtful whether results would
have been significantly affected by this refinement,
Ape differentials do not affect our areal comparisons,
but the fall in the median age by approximately 15
months from 1974 to 1979 has a slight impact on chrono-
logical comparisons.

Seasonality was first documented in }. Stoeckel and A,
KMo AL Chowdhury, “Scasonal variation in births in
rural East Pakistan,” Jowrnal of Biosocml Science 4 (1972):
107-116, and has been observed in other areas ot
Bangladesh. See, for example, the reports of fertitity dy-
namiés in Campanigonj in N. Alam, A. Ashraf, and A.
H. Khan, “Land, famine, and fertility,” a report from
th- Reseairch and Evaluation Unit of Companigonj
Fo.alth Project (Dacca: Christian Commission for Devel-
opment in Bangladesh, 1980, mimeo). Becker has ana-
lvzed and modeled seasonal variation for the 1968-7.1
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 ol-
served in the Bangladesh population™; S. Becker, “Sea-
sanality of fertility in Matlab, Bangladesh.” Journal
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~ Biosocial Science 13, no. 1 (1979): 97-105. Seasonality of
&+ coital behavior is the most frequently cited explanation
. for this pattern (see H. D. Gupta, “Climate and concep-
;-‘-_h'oh rates in Punjab India,” Indian Journal of Public Health
19 (1975): 122; and K. M. A. Aziz, Sex Socialization and
. Philosophies of Life in Relation to Fertility Behavior: An An-
':,.Hﬁopo[ogical Approach, Ph.D. dissertation, Rajshahi Uni-
f"versiry, 1981), although scasonality in spouse separa-
*tion contributes to the observed pattern; L. C. Chen, S.
Ahmed, G. Geschie, and W, H. Mosley, A prospective
study of birth interval dynamics in rural East Pakistan,”
Population 28 (1974): 277-297. The harvest season, which
precedes the peak conception period, reduces nutri-
tional adversity, thereby increasing fecundability a. a
time when coital frequency is relatively high owing to
the cool weather at that time of year; S Lo Huffman, A,
Koo MOAL Chowdhury, W. 11 Mosley, and .
Cha‘:\raborty, “Mutrition and post partiim amenorrhea
i rural Bangladesh,” Population Studies 32, 1. 2 (1978):
251-260.
23 In Figure 3 scasonality was adjusted by the following
procedure: Let F define an adjustment factor for quarter
tof age group m. Then
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where By, is the number of births to mothers aged o in
quarter i of year j annualized by multiplying by four.
The adjusted GFR was calculated using quarterly factors
for each age group as follows:

9
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where the GFR,, is the adjusted general fertility rate for
quarteri of year j and P, is the number of women 15—14
at risk in midquarter i of yearj. An implicit assumption
of this approch is that seasonality is multiplicative: high
fertility generates high seasonality. A useful discussion
of altermztin  lctors is found in C. Chatfield, The Analy-
sis of Time Series: An Introduction (London: Chapman and
Hall, 1980;.

As Figure 1 shows, contraceptive use prevalence is not
seasonal in Matlab.

G. E. P. Box and G. M. Jenkins, Time Series Analyss,
Forecasting and Control (San Francisco: Holden-Day,
1976).

Stinson et al. (in this issue) have shown that a single
fertility-impact estimate for the two years of the CDP is
inappropriatz because effects occurred in the first vear
only. The fasting impact of the CDP was thus nil.
Second-order interactions with age were not tested. It is
possible that program  effects are  scasonal amony,
women over age 30,

A useful review of posttions o this debate can be found
in K. Freedman and B Berelson, “The record of family
planning proyrams.” Studies m Samiy Plinninyg 7, no 1
(January 1978) 140 Posiions in the debate are woll
represented by amy Ong Tsui and Donald ]. Bogue,
"Declining world fertilitv: Trends, causes, implica-
tions,” Population Bulletin 33, no. 4 (Washington, D.C.:
Population Reference Bureau, 1978), and a critical re-
view of that paper in Paul Demeny, “On the end of the
population explosion,” Population and Development Re-
view 5, no. 1 (March 1979): 141-162.

J. Blake and P. Das Gupta, “Reproductive motivation
versus contraceptive technology: [s recent American ex-
perience an exception?” Population and Development Re-
view 1, no. 2 (December 1975); 229-250.

D.]. Bogue, “The end of the populaticn explosion,” The
Public Interest 7 {Spring 1967): 11-20.

Mauldin and Berelson, cited in note 1.
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