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The qcuestion of Wheth1CI 1 in tegrate pop,ulatio and 
health prograns or to m. itait them as separate cate-
gorical prugrams has be,_ much debated in the cealth 
and populactionl poicy literature. 'lhe dvbate IocOses on 
the hvpotheis that lctpulat on piogram s are m1oce ef-
fecti,.,, when ieitgra te with hevaith or development 
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programs than when adminis.ered separatciv.' The res
olution Of this debate has been hampered b, both a lack 
ot clarit' about substantive issuts to be researched and 
bv the absence of situatioins in which careful prospective 
trials of alternative service apprcacltL: can be conducted. 
In 1jS4, Pl'illitos et a]. reviewed issues in the integration 
cortroversy, prospects to; resolving it, and evidence 
trocn a project in Matlab, Bangladesh that permits anal
'sis of ouce aspect ot the in tegration hypothesis: whether 

adding mateiiwl and child health (MCH) components 
to a functioning family 1p::mning program with limitet( 
h1CII services lias an iciementai impact on famiy plan
n:ng Oftica,:v.2 The results, based on 69 rmonthis of ob
servation, failed to produce evdence of a positive Effect 
of adding MCII components. Tie early success of the 
Matlab project ind the absence of evidence showing a 
subsequent impact of MICI services, therefore, suggests 

that a family planning program with limited MCH com
ponents, if carefully implemented, will be as effective as 
a package with comprehensive MCH services. 
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The policy significance of the Matlab findings is en-

hanced by the unusually rich data from t'ri Family Plan-

ning Ilealth Services Project (FI-ISP) in Matlab on 

program inputs and outcomes. The FI'I ISP design in-

corporates areal variance in pro),rnm iputs that are rel-

evant to rese .i -hing the integration question. Moreover, 

it is appi',priate to hypthesize that tihe rapidly changing 
\,ear!;contraceptive u.se dvnan ucrs in Matlab in recent 

covary with the type of services po\vided to Matlab vii-

lagers. 
Opportunitie,; foi reseairching the inlegratioi, Issue 

that are comparable to the F1 S'are rare. Experiments 

involving the uncontaminated observation of integrated 

versus ..ingle-purpose service systems are usuall, ira-

national integrated pro-possible to carry out, because 
grams have long been actvcV functioring. Situat i.s 

t
such as Matlab, where natioc,2 r,ia .,sstill have no 
pronced effects, typicaliv lack the requnisi te data and 

research climate required for testing tile in teui,,tion h'.-


potlheis., This paper iipdates the 1984 ,'!,alvsi, which 

+,oni the
modeled trends in contrace ptive prevaleo 

Matlab FT IS!' as a function of incremental MCI 1.Intihe 


I8 monLths that folhlwed tire Cut-off dlate! ftr ire original 

iceased narkedlv
an,Ivsis, contrac'ptiv'e pevalence 

in tile stuy areas. ilt presenlt aialYsis Itp('atV ti r earlcwr 

W i the ecC-one for the exItenaded tille series to deterini 

inciease in fumilv planiin prevalence is ex-Ondarv 

plained by the inteisificatiori of health services in Matlab. 

ihe obecli\ve is to test wiretier fii ig based on tile 

I1983 data are robust to the changtes that took place in 

Matlab over tire sutbseqIre lt ,Siin trhs. 

TieRationale for tieR sand 

In October ]9.7 tile International Centie for Diarrhoeai 

Disease Research, Bangladesh (ICI)R,B) launched the 

FP1 ISI' to test the hvpoti esis that family planning scr-
vices, if implemented carefully, could produce wide-

spiead use Of COiitracet'\i Ves il a rlral tradilional soc'iet\', 

and theieb' reduce fertilitv. Reseirch on f-I I SP'impact 

has shown that fertilityv rt fects were c'ronounced amad 

have .een sustained with time. r 

A possible explanatiii for tre, -uccesst the Fl'i IS1' 

is its reliance on i't. grafed services, a hypothesis that 

cannot beevaluated from the Ft'II P4alone, since limited 

MCI- services and the prro,\sulrn 0if paramedical care for 

children were incorporated in the design from the be-

ginning of the study. Neverthelss findings frimi a pr,.
ios studYu it -,oNt danaysi,"n"of 'I I1S(t) data sugestd in a tiab an d 

concentrated inhalf of the treatment area. The observed 

trends in contraceptive prevalence in the service areas 

as a function of areal variation in MCIIwere modeled 
intei'sit, . I)etaik of the project design and the anal, ol 

flarrework for the analyis appear in the 1984 study." 

Resu Ilts of tire (,'-noilh time series analysis suggest 

thai the operatioial impact of intensifying NICI I services 

call detiact from family plaiining, partici larv if a new 

NCI Icoinpoiieit is added to) a pi tgram without carefully 

considering how to maintain the intensitv of existing 
MIC! Ior family plann'ng services. ResuIts also indicate, 

hmvever, that one MCII strategy, measured by the case 

imad of child care, ma,' have cointributed to family plan

ning efficac\, vl ie o.her NICI I ,ompoinents had no sig

,iificant incremental impact. 
These find ngs, however. were subject to qualifi

cation on two grounds. First th" authors ackneveded
 
hat the effect of intensilied CICi on coltraceptive prey..
 

alence co lIdarise as a !on,'-term effect, not readily de

tected within thc time period available for the analysis.
 

Kea)al \,sis ofthe data isappropriate because, during the
 

pe irdioiloi ing file CUt-off'l (June '1983)for the analysis,
 

iencetd a sustained iinrease in contracepti ve!,latliO e\p 
use to evls tilripeceden,d in the hstory of that locality.7 

BY he elnd ol 1 , coil ti 'ep tVc pievaleic had reached 

Inea lv e-1en I tIV married women of rerce('t f1 the CrI 

prod rctiye ag,.. '1his rccScr iS an increase ,Afover i(f 

ISM 
icand the present 

pelcent~ige points during tfl' ironiths thai elapsed be

tweell delit-,lf te i ire 9,-I anal 
analysis. Ittie increase in prevalence tvertlit 18 mnOths 

w\>'s relatively pronounced irfollowing th' 1)S4 StLuld 

arias iin which INICI i scrvil e' were intensified, finding, 

Iroin tie earlier std tdY o,!d 11e subject to qualification 

revision. 
T cnd Iv.the robustness of the Matlab experiment 

for assessing the ipacl of MC-I inten.ification differs 

for tYpe o 7ICIt service. Services implemented in all 

areas siluIlt1neusk' are more difficult to e' aluate than 

services ipler,ntcd in utiv somie of the areas. ' hus, 

services on family ptiellillgtl'i etects of the basic MC 
ale imorc( dilticult to .stinlate than other MCI-I interveir

tirns becauseall four olcks in the Matiab treatment area 

have, at minimum, limited services: clinical back-up and 

carte, oral nil. yAratiol Ilherapv (ORT), tetanus immu ni

7ation for regnailt wonlei, and continuous household 

viiitatin be tiain:'d ccniiruInity health workers. Con

sequertly. tirere i.,no vari:r'ice within the treatment areas 

with respect to se:''ices included in the basic MCH pack

age. The 984 Nlatlab analsis is based ol the fourblocks 
of tie tea tmer;t' ,rea, all (A,which received limited MCI-I 

two of which received intensive services.rnimiv planning e:-- services andthat miriinal health care bact,up to 
Vices contrirriits to family pla nning success illthat basic 

MCH services establishd from tie onutset o! the FI-ISP 

nriiN' have lent credibility torworkers and their program 

over time.' Subsequent de%elopment .ofMCI I services 

over the 1981 to 19S3 period \was introdCLIced ill stages, 

however, with intensification of MCII iiterveitions 

iithe context of these analytical constraints the effect of 

incremental 'basic'" MCII interventions, such as oral re

hvdration and tetanus immunrization, can only be ana

lvzed.as th!' "before versus after" impact of a given new 

interveiltiori on the time trend iil contraceptive use. Such 

aiiahses are statistically weak,since secular tine trends 
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caused by events unrelated to the variables under in-
vestigation can bias results.' The paranieteis of inter-
rupted time series models are tit':, sensitive to the type 
of model selected, and findings from such studies are 
oLten the subject of debate. "' Although this limitation of 
the analysis does not apply to the post-1979 incremental 

ICII interventions, because their limited introduction 
in intensive areas can be assumed to control for external 
effects, the prolonged post-1983 increase in prevalence 
introduces tile possibility that long-term effects of MCI I 
services, which were not vet apparent in 1983, may have 
arisen in the interim. 

It is appropriate, therefore to reanalyze the ex-
panded Matlab contraceptive prcvalence time series to 
ascertain whether previous results are mohust to the ad-
dition of 18 months of observation, a period in which 
ile dependent variable for the anal sis, contraceptive 
prevalence, increased dranaticall'y in NIatlab treatment 
areas while service interventions remained unchanged. 

The Model 

The 1984 analysis and the present stud' are guided by 
a common statistical model. The Model assumies that the 
effectq of MCH interventions oi prevalence become 
manifest as disjumncture,; from an uiiderlving time trend 
in contraceptive prevalence for Matlab as i whole. This 
hypothesis is conceptually different from one po!'iting 
that the overal! trend in the contraccp tivye prevIlecelrte 
can be explaie J hy tie MCI I interventions. iithis stud '', 
the overall trend is taken as a given, wlile deviations 
from the trend are the focus of analysis. L-stin atioii pro-
ceeds in two steps: the first step entails csti miting an 
underlying time series model for Niatlab tlea tnent arca 
contraceptive prevalence trends since October 1977. "ll. 
second step entails deriving net disjunctures :rom tiis 
underlving model and estimating tile e!:ect on t1c9 s-
junctures associated with a given intervention, while 
controlling for the effects of the other interventions. 

Although this estimation procedure is the same as 
that used in the 1984 analysis, one imnrtant difference 
in the first step of tile n thodologv should be noted. The 
shape of the underlying time trend of contraceptive 
prevalence rates was altered substanti:"lly by the IS ad-
ditional months of observation (see Figure 1). This ne-
cessitated the inclusion of two turning points in the 
functional form used to estimate this time trend, rather 
than one as in the earlier analhsis. Details of the esti-
mation proc 4uUre are presented in the Appendix. 

Results 

The time trend in contraceptive prevalence for the four 
blocks in Matlab is shown in Figure 1 together with the 
timing of the MCH interventions over the 1978 to 1983 
period." The figure shows for each block the pronounced 
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rise in prevalence that accompanied the initial year of 
the It ISP, tile plateau in prevalenc,. over the 1979 to 
1982 period, and a sustained increase in contraceptive 
prevalence over the entire 1983 to 1984 period. The dy
namics of these trends are riot considered in detail here. 
For the purpose of the present analysis it is sufficient to 
note that the differences in the prevalence rates between 
blocks diminished over the 1983 to 198. period, and in
creases were observed in all blocks, including those in 
which less intensive MCI I services were in place. By the 
end of calendar year 1984, tile relatively low prevalence 
rate that had prevailed prior to 1Q82 in Block B,a limited 
MCII area, had converged with the rates in Blocks A and 
C where NICI I services had been intensified over the 
1982-83 period. Block D, also a limited MCI I area, ex
perienced the most pronounced increase in prevalence 
o,ci the 1982 to I 'S-l period, to levels approaching 50 
percent. "1Ibus the tnie trends reported in Figure 1 are 
inconsistent with the hypothesis that intensification of 
MCI I explains latlab's sustained and dramatic increase 
in prevaleice over the Il)82 to 198-1 period. 

The time series iegression !esults are consistent with 
the conclusions drawn from Figure 1.Paranmetersa lid sta
tistical tests fO tihe anal'Ysis are reported in Table 1. Col
unins Iand 2 in Table I report coefficients and t-statistics 
for the l841 analysis oi 69 nonths Of data. '2 Columns 
3 and 4 present the results of the present anal ysis using 
87 niontis of ciata and the double spline technique."
 

liThe
addition of 18 mointlis to the time series did not 
change substantive results or the implications of findings 
for pil icv. Coefficients that are significant or insignificant 
in the if)-nioith ana!vsis remain so in the 87-nonth anal
V'sis, ai1d the sign and magnitude of significant variables 
are consistent across the two studies. The two oral re
hydration therap y in erventions, )abor-,gir (home solu
tion) and prepared packets, implemented in January 
1979, cot01inue to have StOllg negative incremental im
pacts oil contraceptive prevalence, although their effects 
appear to have diniii shed slightly over time. This en
du,ring consequence of the oral reh'vdration interventions 
is discussed more fully in the next section. 

The child care caseload variable also retains its pos
itive and significantcoefficientin the 87-month analysis. 
This result suggests that treatment of increased numbers 
of children at the family welfare centers contributes to 
contraceptive prevalence. This does not necessarily im
ply a link between child illness and contraceptive use; 
rather, it indicates tile importance of a well integrated 
system of referral at the household level and treatment 

at the clinic level in a successfully operated project. 
The lack of significance of tile home IUD insertion 

program begun in April 1)82 is not surprising. As dis
cussed in the earlier paper, this program resulted in an 
increas" in IUD prevalence and a concomitant decline in 
tile i_,revalence (if other methods, thus altering the mix 
of :methods used but not overall prevalence.' 4 This is still 
all important result, both from the point of view of fertility 



Figure 1 Time trend in contrceptive prevalence in four service areas of the Family Planning 
Health Service Project 
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Note: All blocks had family planning serv-ices: Blocks A and C also had intensive maternalichild health careservices, and Blocks B andrsaternalchild Dhad limitedhealth care services. Services are represented as lollows:
ther.py; d tetanus 

a = IUD insertion; h --tetanus vaccine to pregnant women; c = oral rehydration= vaccine to all wmen in Blocks A and C:e = measles vaccine in Blocks A and C: I = JUD home insertion; g = antenatal care inBlocks A and C; h = training olf traditional birth attendants in Blocks A c. On theand X-axis (Time), M is Mlarchiand S is September. 

Family planning services weic initoduced in October 1977. 

regulation and individual well-being, as it suggests that results in Table 1. The measles/tetanus vaccine variable 
couples were able to select a more effective and perhaps and the antenatal careFlBA training variable do not have 
otherwise preferred method of contraception. significant coefficients. These interventions are certainly 

The hypothesis that the intensification of MCH ser- important in achieving other objectives, but they do not 
vices in 1982 had a positive incremental impact on the seem to be instrumental in increasing the contraceptive 
contraceptive prevalence rate is not supported by the prevalence rate in the Matlab population. 
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Table I A comparison of first-order generalized least 
squares (GLS) regressions of contraceptive prevalence 
on maternal/child health (MCI I) and family planning 
service interventions in Matlab for 69-month versus 
87-month time series analyses 

Glution 
Generalized least squares regressions 

69-month analysis' 87-month analysis" 

Coefficient Coefficient 
Variable (in lOOs) t (in lOOs) t 

Family planning 

Itome IUD 

insertion -+ + 1.33
0.67 -0.09 -0.20 

MCHi services 


letanus vaccine 
(pregnant 
women)' + 0.01 +0.85 -0.01 -1.21 

Measles +4 

tetanus vaccine 
(all women)' +0.05 +0.08 -0.95 -1.54 
Oral rehvdration 

therapy 3vices 
Lack,-ur -7.63 - h.174 -6.52 - 11.12"

Antenatal care, 

I BA' training +0.86 + I. -0.35 -0.57 
Child care 
caseload' + 1.23 + 3.91 + 1.85 + 4.62' 
Maternal care and 
tarnilv planning 
caseload' - 0.85 - 1.15 -0.65 - 1.14 
In er(e,,t 4 0.80 na +0.48 na 

Summary statistics 
Lag coefficient ' -4 81.29 - 83.79 -

Observations 276 -- 4 -

R0 0.39 - 0.29 
F 21.46 (df = ".03 (d= 

8/263)' 8/335)'
Standard 
error lest.) 1.92 0- .93 

Dy' 0.22 - 0.26 

(OLS) 243.48 (d = 20) 491.98 (dl = 201)' 

lBs-Pierce X 

(GLS) 24.66 (dl = 20) 22.06 (dl = 20) 


Note: df = degrees of freedom; na = not available. 
p<.OO] I:wo tail).
Revised results of 1984 anaysis. I he cut-off date isDecember 

31, 1984. Cumulative percentage immunized. " Owing 
to the concomitant introduction of tetanus and measles immunization 
programs, the two variables are collapsed into a single indicator for 
whether or not either was introduced. ' "raditional birth at-
tendant. ' DCumulative caseload in thousands. Iurbantnntumuativticforthe aseoad ithoa. turan-careful attention to maintaining the quality of existing 

The negative effect of oral rehydration interventions has 
been explained by Phillips et al. as the consequence of 
introducing a categorical MCIH intervention, under a 
pr .ject designed as a separate program with special pur-
poses and priorities that may have appeared to the 
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workers and clients in Matlab to differ from the priorities 
of the more general MCI I regimen of the FPI ISP service 
system. 's Oral rehyvdration was introduced as a field trial 
designed to test the relative efficacy of two alternative 
approaches, the prepared packet versus the home so

(hlalon-g r) approach. Although tle trial used the 
field staff, supervisors, and management system of the 
FII ISI, tile priorities and work assignments to staff em
phasized technical requirements of the field trial rather 
than stressing tile importance of maintaining continuity 
in the FI'IS1' packa,,- of services." In this sense, the 
negative ORT coefficients demonstrate the effects of in
tegrating technical components under a "disintegrated"
mode of priority setting and field orientation of workers. 

It is nevertheless a bit surprising that the significant 
negative effect of the oral reh'dration trial persists de
spite the long period in which the effects of a temporary 
disruption in services could be mitigated. These negative
effects contrast with the absence of any such effects from 
tile introduction of !mniunization and other MCII ser

in 1982. Building on the early Fl'tISP experience 
with the incremental development of services, tho st)
sequent integration of M('H services into the ]:1tj:,l 
regimen had no detrimental effects on family planning. 

"fhe fact that the impact of tile FFI ISP could be so 
sensitiv( to the administrative climate in Niatlab is in
structive in two respects. The first, noted in the 1984 
analysis, concerns strategies for integration. The devel
opnment of a complex service program requires admin
istrative support at each s tagc. io insure that the addition 
of new services is accompalnied bV caretul strategizing 
about how to maintain the intensity and quality of ex
i 
isling services. The second implication, often overlooked 
in theoretical work on the determinants of fertility reg
ulation behavior, concerns the overall importance of 
program effort to contraceptive practice. The possibility 
ihat the introductin of an MCII service, with obvious 

benefits to society, could have negative effects on tile 
efficacy of a well organized and effective family planning 
delivery system, attests to the importance of the quality 
and intensity of services as a key determinant of family 
planning behavior. In settings such as Matlab, where 
the motivation to practice contraception is weak, services 

must be delivered by dependable and committed workers 
with out interruption. 1lhe enrichment of MCH and farn
ily planning programs to include a wide array of health 
and farnily planning services is a goal with intrinsic ap
peal to policynakers. In pursuing this goal, however, 

services should be a critical consideration in the intro

duction of new services. 
Finally, the consistency of the present findings with 

earlier results suggests that the intensification of MCH 
services in the FITISP did not contribute incrementally 
to the dre'matic rise in prevalence .i Matlab over the 1983 
to 1984 period. Other factors, unexplained in the present 
analysis, must account for the recent secondary rise in 
Matlab contraceptive prevalence. 



Appendix 

The first step is aspline regression given by: 

A() [P + + ,1 ' " (1) 

where 

t: definesin October,ordinal1977;nlonths since (le beginning of the projec,tDin, 

defines ordinal time from a disjuncture in time seriesin hich' = untila defined disjuncttre in thethe deperdent 
variaeinwih )untite ea ed,isnctreichthdpeent
variable time trend is reached, .,, at which point t 
1, t. 2 ec., until tM4, te cut off date for th 



t 
and 

t": define.s-odinal tie from a second disjuncture in the times":derieso t l 	 nd ri abl disjuhicurseries of thet dependlunt variable ill i tPew hich I" = 0 . ... .,1, t,, = 2, etc. 

Njonths t., and I., are chosen by selecting tile time points
that maxinsize eX'l-l1ined variance in the estimation of the pa-
rameters ofCtetuation (1) USing ordinarv least squares regression
analysis (.S). lhe dilfecte betwveen eluation (1) .Id l il 
l'hillips et al. Model is the second splile., I", and its estirpated 
parameter, 11,, which wele islnecessarv fr tihe ('q-nsontth pe-LrIOd.' ' I the pteriod atte Irid-l1983, however, a single splint
specification was increasingly trepresentative of tile time 
trend in prevalence il N atlaf. lIhus, (t) was modified with 
tile pararmeter [3,, and thie second disIl urictire, t", was addedC 
to better fit the data availIble toHthe ana'sis. 

In the s cisrsd step o0 the arahvr, the timeII tn tioll ill 
equation()is used to hi ,IiJZe a isiUltiple tim e w'ries rt'pressiors 
m od el. 1I is is ach ie\ e d by *usin g as th e d e perideIrt va riabl , ir l 
step two, regression rt'siduals ronm step Oile representing the 
difterence betwees obsery'ed irlntstisimated patterns ir con-
traceptive prevalerice. 'IIis second r odel is given by: 

I', - ,(t) =",,,,, -+ jy.X, + V,5,Z, (2) 

%%,here 

P,: 	 is tie observed prevalence rate at time t; 

A(l): 	 is the estimated pre\valernce rate at time 1; 

X: 	 is a I x I vector of se, %ice tharacteristics for the I inter-
ventions, which are meastred dichotomously (0, 1), and 
y, is a correspOtdisg vector of coefficients; 

Z: 	 is a'2 :x I vector ot tnIsula tiV' caseload variables, and 8, 
is acorresponding vectr of coefficients; and 

t. ,: is a lag tern used t adjist for autocorrelatisr and (fl :s 
its corresponding coefficiersl. . is the nirimum requisite
number of lags fir adjusting for attocorrelation. 

The unknown coefficients (y,,8,Ar,)ait to be estimated us-
ing generalized least squares regression analysis (GLS) in which 
L lag coefficients are used il tie second stage to adjust for the 

effects of autocorrelation. One lag (L = 1) was found to be 
sufficient. 
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