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Integrating Health Services into an
MCH-FP Progran in Matlab,
Bangladesh: An Analytical Update

Deborah S. DeGraff, James F Phillips, Ruth Simmons,
and ]. Chakraoorty

This i a follow-wy to a 1984 study that anelyzed the relationshiy beteeen areal varmtion in the
covtraceptive sreoalence time series and o the intensity of maternal and cihild health (MCIH)
services of the Matlab Family Planning Healta Serces Project. Results basec on 69 months of
observation suggested that e adidition of MCH compovent=to a prwran with asic MCH and
conprehensioe fanilu planning services had ne incremental rmpact on fanily plarening efficacy.
Haoiwever, basic ildCH services, meolvntg clinical bacl-up 1o family plannin @ d child care siice
the begtinning of the prog.am in Matlab, muy have contribid d foclients” foih o i clinie staff
and the overall efficacy of the Matlah progrant.

I the 58 months that followeed the cut-off date for this analysis, contraceplive prevalence
mcreased nichedhy o the study areas. The present analysis repeats the carlier one for the
extenicd fone sertes to determme if the intensitication of health services in Matlah contributed to
s secondary tncrease on prevalence, and Lo ascerlain whether the MCH servce regimes lmve
ong=raeditterental ipacs.,

Resulls for the SZ-monthi time serwes are siilar to Hose of the prezio analysis, sugeestisg

bl the antroduction of additional NICEH nipats i ihe Matlob service ara over the 1982-83
peviod ad no mcremental impact on the coxtraceptive prevalence rate time trend.

The question of whether to integrate population and
health programs or to m. tain them as separate cate-
gorical pregrams has ber - much debated in the health
and population policy literature. The debate focuses on
the hvpothesis that population prograns are move cf-
fecti-» when integratea with heaith or development

Deboral S, DeGraft. MUAL s a candidate for the Ph.D. in
Economics, Unitversity of Michivan, and a Fellow of (e
Population Studies Center, University of Michivan, 1225
Soutl: University Avense, Ainn Arbor, MI48104, LISA.
James T Phillips, Ph.D. s an associate with the Population
Council; formerly, he was a scientist at the international
Centre for Dirvhocal isease Rescarch, Bangladesh
(ICDDR,B). Rutl Simpions is ar associate professor of
Health Plarung and Administration!Popu'e tion Planning
and International Health, Sclioo! of i'blic [ealth,
University of Michigan: she is also a consultant to the
ICDDR,B. |. Chakraborty is a senioy field rescarch officer al
the ICDDR,B.

228 Studies in Fanily Planning

programs than when administered separateiy.’ The res-
olution of this debate has been hampered by both a lack
of clarity about substantive issucs to be researched and
by the absence of situations in which careful prospective
trials of allernative service appreachics can be conducted.
In 1984, Phillips et al. reviewed issues in the integration
cordroversy, prospects for resolving it, and evidence
froma project in Matlah, Bangladesh that permits anal-
vsis of one aspectof the integration hypothesis: whether
adding matemn»] and child health (MCH) components
to a functioning family pianning program with limited
MCH services hes anincrementalimpact on f2nuly plan-
ning efficacy.” The results, based on 69 months of ob-
servation, failed to produce evidence of a positive effect
of adding MCH components. The carly success of the
Matlab project and the absence of evidence showing a
subsequent impact of MCH services, therefore, suggests
that a family planning prograin 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 findingsis en-
hanced by the unusually rich data from t"e Family Plan-
ning Health Services Project (FPHSP) Matlab on
program inputs and oulcomes. The FPHISP design in-
corporates arcal variance in program inputs that are rel-
evant to rese. thing the integration question. Moreover,
it is appiopriate to hypothesize that the rapidiv changing
contraceptive use dvpamics in Matlab in recent years
covary with the type of services provided to Matlab vil-
lagers.

Opportunities for rescarching the integration issue
that are comparable to the FPHSE are rare. Lxperiments
involving the uncontaminated observation of integrated
versus zingle-purpose service systems are usually im-
possible to carry out, because national integrated pro-
grams have long been actively functioning, Situations
such as Matlab, where natioa2! progra s still have no
pronounced effects, typically lack the requisite data and
research climate required for testing the intesranon hy-
pothesis.' This paper updates the 1984 analvsis, which
modeled trends in contracoptive prevalence from the
Matlab FPHSP as a function of incremental MCHi In the
18 months that followed the cut-off date for the original
analvsis, contraceptive prevalence increased markedly
in the studv arcas. The present analvsis repeats the earher
ore for the extended time series to determine it the see-
ondary increase in family planning prevalence is ex-
plained by the intensification of health services in NMatlab.
The objective is to test whether findings based on the
1983 data are robust to the changes that took place in
Matlab over the subsequent 18 months.

The KRalionale for the Reanalysis

in October 1957 the International Centze for Diarrhocai
Discase Research, Bangladesh (ICDDLR,B) launched the
FPHSP to test the hypothesis that family planning sei-
vices, il implemented carefully, could produce wide-
spread use of contraceptives in a rural traditional society,
and thereby reduce fertilitv. Research on FEHSP impact
has shown that fertility etfects were pronounced and
have been sustained with time.*

A possible explanation for the success of the FPHSP
is its reliance on irtcgrated services, a hvpothesis that
cannot be evaluated from the F'HSP alone, since limited
MCH services and the provision of paramedical care for
children were incorporated in the design from the be-
ginning of the study. Nevertheless findings frona pre-
vious study in Matlab and analvsis of TTHSI” data sugg,est
that miniinal health care back-up to fomily planning ser-
vices contribiites to family planming success in that basic
MCH services established from the outeet of the FIHSI
may have lent credibility to workers and their program
over time.” Subsequent development.of MCH services
over the 1980 to 1983 pericd was intreduced in stages,
however, with intensification of MCH interventions

concentrated in half of the treatment area. The observed
trends in contraceptive prevalence in the service arcas
were modeled as a function of areal variation in MCH
intensity. Details of the project designand the analv _al
framework for the analysis appear in the 1984 study.”

Results of the 6¢-month time series analysis suggest
thai the operational impact of inlensifying, MClH services
can detract from family planning, particularly if a new
MCH component is added to a prograra without carcfully
considering how to maintain the intensity of existing,
NCH or family planning services. Results also indicate,
however, that one MCH strategy, measured by the case
ivad of child care, mav have contributed to family plan-
ning efficacy, while other MCH components had no sig-
nificant incremental impact.

These findings, however, were subject to qualifi-
cation on two grounds. First theauthors acknewiedged
(hat the effect of intensified MCH on contraceptive prev-
alence could arise as a lon -term effect, not readily de-
tected within the time period available tor the analysis.
Reanalvsis of the datais appropriate because, during the
peiiod iollowing the cut-off (June 1983) tor the analvsis,
Matlab experienced a sustained ircrease in contraceptive
use to levels unprecedented in the history of that locality.”
By the end of 1934, contraceptive prevalence had reached
nearly Jo percent of the currently married women of re-
prodnctive age. This represents an increase af over i)
percentage points during the 18 months that elapsed be-
tween die eut-off date vf the 1984 analvsis and the present
analvsis.” It the increase in prevalence ever the 18 months
following the 1984 study was relatively pronounced ir
areas in which MCH services were intensitied, findings
trom the carlier study worttd be subject to qualification
and revision.

Secondly. the robustness of the Matlab experiment
for assessing the impact of MCH intensitication differs
for tvpe of MCH service. Services implemented in all
areas simultanecusiv are more difficult to e “aluate than
services implemented in ordy some of the areas. Thus,
the etfects of the basic MCH services on family plonning
are more difficult to estimate than other MCH interven-
tions because all four olocks in the Matlab treatment area
have, at minimum, limited services: clinical back-upand
care, oral relvAration therapy (ORT), tetanus immuni-
zation for p regnant women, and continuous household
visitation by trained community health workers. Con-
sequently. there s no varianee within the treatment areas
with respect to services mcluded in the basic MCH pack-
age. The 1984 Matlab analysisisbased on the four blocks
of the treatment irea, ail of which received limited MCH
services and two of which received intensive services.
"n the context of these analvtical constraints the effect of
incremental “basic” MCH interventions, such as oral re-
hvdration and lelanus immunization, can only be ana-
lyzed as the “before versus after” impact ofa given new
intervention on the time trend in contraceptive use. Such
analyses are statistically weck, since secular time trends
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caused by events unrelated to the variables under in-
vestigation can bias results.” The parameters of inter-
rupted time series models are thirs sensitive to the tvpe

_of medel selected, and hnmngq from such studies are

olten the subject of debate.™ Although this limitation of
the analysis does not apply to the post-1979 incremental
MCH interventions, because their limited introduction
in intensive areas can be assumed to control {for external
effects, the prolonged post-1983 increase in prevalence
introduces the possibility that long-term effects of MCH
services, which were not yetapparentn 1983, may have
arisen in the interim.

It is appropriate, therefore. to reanalvze the ex-
panded Matlab contraceptive prevalence time series to
ascertain whether previous results are tobust to the ad-
dition of 18 months of observation, a period in which
the dependent variable tor the analysis, contraceptive
prevalence, increased dramatically in Matlab treatment
areas while service interventions remained unchanged.

The Model

The 1984 analvsis and the present study are guided by
a common statistical model. The model assumes that the
effects of MCH interventions on prevalence become
manifest as disjunctures from an underlving time trend
in contraceptive prevalence for Matlab as i whole. This
hvpothesis is conceptually different from one positing
that the overall trend in the contraceptive prevalence rate
can be explained by the MClH interventions. In this study,
the overall trend is taken as a given, while deviations
from the trend are the focus of analvsis. Estimation pro-
ceeds in two steps: the first step entails estimating an
underiying time series model for Matlab treatrnent area
contraceptive prevalence trends since October 1977, The
second step entails deriving net disjunctures Jrom thus
underlving modeland estimating the efiect on these dis-
junctures associated with a given intervention, while
controlling for tne effects of the other interventions.
Although this estimation procedure is the same as
that used in the 1984 analvsis, one important difference
in the first step uf the metbodology should be noted. The
shape of the underlying time trend of contraceptive
prevalence rates was altered substantizlly by the 18 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 analvsis. Details of the esti-
mation proc:-aure are presented in the Appendix.

Results

The tiine 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 pronounzed
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rise in prevalence that accompanied the initial year of
the FIPHSP, the plateau in prevalence over the 1979 to
1982 periad, ard a sustained increase in contraceptive
prevalence over the entire 1983 to 1984 period. The dy-
namics of these trends are not considered in detail here.
For the purpose of the present analvsis it is sufficient to
note that the differences in the prevalence rates between
blocks diminished over the 1983 to 1984 period, and in-
creases were observed in all blocks, including those in
which less intensive MCH services were in place. By the
end of calendar vear 1984, the relativelv low prevalence
rate that had prevailed prior to 1982 in Block B, a limited
MCHarca, had converged with the rates in Blocks A and
C where MCH services had been intensified over the
1982-83 period. Block D, also a limited MCIH area, ex-
perienced the most pronounced increase in prevalence
over the 1982 1o 1984 period, to levels approaching 50
percent. Thus the tine trends reported in Figure 1 are
inconsistent with the hyvpothesis that intensification of
MCH explains Matlab’s sustained and dramaticincrease
in prevalence over the 1982 to 1984 period.

The time series regression results are consistent with
the conclusions drawn from Figure 1. Parametersand sta-
tistical tests for the analysis are reported in Table 1. Col-
umns Land 2in Table I report coefficients andl statistics
for the 1984 analvsis o1 69 months of data.”” Columns
Jand 4 present the results of the present analvsis using
87 months of data and the double spline technique.®

The addition of 18 months to the time series did not
change substantive results or the implications of findings
for policv. Coctficients that are significant or insignificant
in the b%-month analvsis remain soin the 87-month anal-
vsis, and the sign and magnitude of significant variables
are consistent across the two studies. The two oral re-
hydration therapy interventions, labon-gur (home solu-
tion) and prepared packets, implemented in January
1979, continue to have strong negative incremental im-
pacts on contraceptive prevalence, although their effects
appear to have diminished slightly over time. This en-
during consequence of the oral rehvdration interventions
is discussed more fully in the next section.

The child care caseload variable ajso retains its pos-
itive and significant coetficientin the 87-month analysis.
This result supgests that treatment of increased numbers
of children at the family weltare centers contributes to
contraceptive prevalence. This does not necessarily im-
ply a link between child illness and contraceptive use;
rather, it indicates the 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 the home IUD insertion
program begun in April 1982 is not surprising. As dis-
cussed in the carlier paner, this program resulted in an
increasein IUD prevalence and a concomitant decline in
the j-revalence of other methods, thus altering the mix
of niethods used but not overall prevalence." This is still
an important result, both from the point of view of fertility



Figure 1 Time trend in contraceptive prevalence in four service areas of the Family Planning

* Health Service Project
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Note: All blocks had family planning services: Blocks A and C also had intensive maternal/child health care services. and Blocks B and D had fimited
raaternal/child health care services. Services aje represented as follows: a = IUD insertion; b = tetanus vaccine to pregnant women; ¢ = oral rehydration
therzpy; d = tetanus vaccne to all women in Blocks A and C: ¢ = measles vaccine in Blocks A and C: f = 1UD home insertion; g = antenatal care in
Blorks A and C: h = training of traditional birth attendants in Blocks A and C. On the X-axis (Time), M is March and § is September.

“Family planning services werc introduced in October 1977.

regulation and individual well-being, as it suggests that
couples were able to select a more effective and perhaps
otherwise preferred method of contraception.

The hypothesis that the intensification of MCH ser-
vices in 1982 had a positive incremental impact on the
contraceptive prevalence rate is not supported by the

results in Table 1. The measles/tetanus vaccine variable
and the antenatal care/TBA training variable do not have
significant coefficients. These interventions are certainly
important in achieving other objectives, but they do not
seem to be instrumental in increasing the contraceptive
prevalence rate in the Matlab population.
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Table 1 A comparison of first-order generalized least
" squares (GLS) regressions of contraceptive prevalence
on maternal/child health (MCH) and family planning
service interventions in Matlab for 69-month versus
87-month time series analyses

Generalized least squares regressions

69-month analysis* 87-month analysis"

Cocfficient Coefficient
Variable (in 100s) t (in 100s) t
Family planning
Home IUD
insertion +0.67 +1.33 -0.09 -0.20
MCH services
Tetanus vaccine
" (pregnant
women)* +0.01 +0.85 ~0.01 -1.2]
Measles +
tetanus vaccine
(all women)! +0.05 +0.08 -0.95 -~ 1.54
Oral rehydration
therapy
Packet -3.52 -504* -2.37 —4.25"
Labon-gur -7.63 -Ha7 -6.52 - -11.12°
Antenatal care,
TBA" training +0.86 +1.23 -0.35 -0.57
Child care
caseload' +1.23 +3.81° +1.85 +4.62°
Maternal care and
family planning
caseload' -0.85 - 115 -0.65 -1.14
Intercent 4 (.80 na +0.48 na
Summary statistics -
Layg, coefficient ' 4 81.29 —_ +83.79 —
Observations 27 — M4 —
R’ 0.39 —_ 0.29 —
F 21.46 (df = 17.03 (df =
8263)* 8/335)"
Standard
error {est.) 1.92 —_ 0.93 —
[Re 0.22 — 0.26 —
Box-Pierce X
(OLS) 243,48 (df =20)* 491.98  (df = 20)*
Box-Pierce X
(GLS) 24.66  (df =20) 206 (df =20)

Note: df = degrees of freedom; na = not available.

" p <001 Siwo tail).

* Revised results of 1984 analysis. * The cut-off date is December
31, 1984. ¢ Cumulative percentage immunized. 4 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. * Traditiona! birth at-
tendant. ! Cumulative caseload in thousands. * Durban-
Watson statistic for the ordinary least squares.

Implications

The negative effect of oral rehydration interventions has
been explained by Phillips et al. as the consequence of
introducing a categorical MCH intervention, under a
pruject 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 MCH regimen of the FPHSP service
system."* Oral rehydration was introduced as a field trial
designed to test the relative efficacy of two alternative
approaches, the prepared packet versus the home so-
tution (labon-gury approach. Although the trial used the
field staff, supervisors, and management system of the
FPHSP, the priorities and work assignments to staff em-
phasized technical requirements of the field trial rather
than stressing the importance of maintaining continuity
in the FPHSP package 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.

Itis nevertheless a bit surprising that the significant
negative cffect of the oral rehwdration 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
the introduction of immunization and other MCH ser-
vices in 1982, Building on the early FPHSP experience
with the incremental development of services, the sub-
sequent integration of MCH services into the FPHP
regimen had no detrimental effects on family planning,

The fact that the impact of the FPHSI could be so
sensitive to the administrative climate in Matlab is in-
structive in two respects. The first, noted in the 1984
analysis, concerns strategies for integration. The devel-
opment of a complex service program requires admin-
istrative support at cach stage o insure that the addition
of new services is accompanied by careful strategizing
about how to maintain the intensity and quality of ex-
isting 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 introduction of an MCH service, with obvious
benefits to society, could have negative effects on the
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
withoutinterruption. The enrichment of MCH and fam-
ily planning programs to include a wide array of health
and family planning services is a goal with intrinsic ap-
peal to policymakers. In pursuing this goal, however,
careful attention to maintaining the quality of existing
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 FI'HSP did not contribute incrementally
to the dramaticrise in prevalence .2 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.



A'ppendix

The first step is a spline regression given by:

Al) = Bo + Bt 4 Bot' + By" (1)
where

t: defines ordinal mionths since the beginning of the projec,
in October, 1977;

#': defines ordinal time from a disjuncture in the time series
inwhich!’ = Ountila defined disjuncturcin thedependent
variable time trend is reached, 1, at which point !, =
L t,., =2 etc., until t,_,, the cut off date for the study;
and

t": defines-ordinal time from a second disjuncture in the time
series of the dependent variable in which 17 = 0..., L=
1,1,., =2, etc.

Months t, and 1, are chosen by sclecting the time points
that maximize exylained variance in the estimation of the pa-
rameters of equation (1) using ordmary least squares regression
analvsis (OLS). The difference between cquation (1) aad the
Phillips et al. model is the second spline, 17, and its estimated
parameter, 3, which were unnecessary tor the 69-month pe-
niod.” In the period atter mid-1983, however, a single spline
specification was increasingly unrepresentative of the time
trend in prevalence in Matlab. Thus, A1) was modified with
the parameter 3, and the second disjuncture, 17, was added
to better (it the data avadable for the analvsis.

In the second step ot the analvsic the time function in
equation (1) 1s used to Iincanze a multiple time series refression
model. Thisis achieved by using as the dependent variable in
steprtwo, regression residuals from stepone representing the
difference between observed and estimated patterns in con-
traceptive prevalence. This second model is given by:

t '

'
Pu"‘ Al = _\_:(f’rf. , 1 EV’\’V + _\_:SIZA (2)
)

1. i [

where

P is the observed prevalence rate at time 1;

A(1): is the estimated prevalence rate at time £

Xt dsa > 1 vector of service characteristics for the | inter-
ventions, which are measured dichotomously (0,1), and

v, is a corresponding vector of coefficients;

Z: isa 2> ] vector of cumulative cascload variables, and §,
is a corresponding vector of coefficients: and

Loy s alag term used to adjust for autocorrelation and ¢, 's
its corresponding coefficient. 1. is the minimum requisite
number of lags for adjusting for autocorrelation.

The unknown cocfficients (y,.5,,d,) are to be estimated us-
ing generalized least squares regression analysis (GLS) in which
L lag coefficients are used in the second stage to adjust for the

effects of autocorrelation. One lag (L = 1) was found to be
sufficient.
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“Evaluating the demographic impact of socictal events
234 Studies in Family Planning

—
—

14
15
I¢

=

throughintervention analysis: The Brown vs. Board of Ed-
ucation decision,”” Demography 21, no. 4 (November 1984):
673-677, and the reply by R.R. Rindtuss, M.K. $-.lemi, ].S.
Reed, and C. St John, “Intervention analvsis: The Supreme
Courtand Hogan, " 1 denography 21, no. 4 (November 1984);
679682,

The timing of interventions (b and (e) in Figure Vis slightly
different than in the paper by hillips et al. (1984, cited in
note 2). In the previous paper, the date at which training
forthe mterventions began was used, whereas in the present
paper the date of implementation is used. The latter ap-
proach is consistent with the data used in the current sta-
tistical anatvsis,

In the data used for the hillips et al. (1984, cited in note 2)
analvsis, the cumulative child care caseload was miscoded
in month 28 of Block D) as 970 instead of 97, This error pro-
duced an upwardly biased coefficient for cumulative child
care and the intercept, but had no other effects. The results
reported in Table 1 of thas paper have been corrected for
this data error. The re-estimation of the 69-month analysis
also emploved a maodified sottware package that adjusted
the calculation of the denominators in variance cc . ariance
matrices to correct for the degrees ot freedom implied by
the number of observations at each time point. These cor-
rections to the data matrix and improvements in software
did notalter the substantive results of the study, however.
For details of the estimation procedures utilized, see D. Leon
and L.E. Phillips, “Analytical programs for multivariate op-
erations research on limite.t capacity computer svstems,”
unpublished mimeographied report (Dhaka. international
Centie for Diarrhoeal Disease Research, 1983)and D, Leon,
“A personal computer nackage tor time series analysis: TSA,
TSATTSA2. and TSA3,” unpublished manuscript.
Forinformation on sphine techiques, see 1.1, Ahlberg, E.N.
Nilson, and J.L. Walsh, The Theory of Splines and Therr Ap-
plication (New York: Academic 1'ress, 1967), or T.N.E.
Greville, Theorw and Applcations of Spline Tunctions (New
York: Academic Press, 1969),

Phiilips et al., cited in note 2

Phillips et al., cited in note 2.

Preminary FITISI contraceptive prevalence reports for the
first quarter of 1985 show a similar pattern following the
mntroduction of a new cholera vaccine in Matlab. Because
the vaccine was introduced as a trial, with vigorous field
requirements and considerable demands on staff for com-
munity organizational work, contraceptive services were
de-emphasized and prevalence declined in all four of the
Matlab service blacks. The vaccine trial, like the oral re-
hvdration study, was conducted by FPHSP staff.

Phillips et al., cited in note 2,
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