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Since 1977 the International Centre for Diarrhoeal Diszase Researci, Bangladesh has conducted
a field experiment in family planning and VCH in its Matlab research station. The project
began with an emphasis on family planning and MCH services were added in stages. Tius paper
uses time serie< regression methods to address the quastion of whether the addition of health
services contiibuted to family Mlanning efficacy in Matlab in a progran 'aunched with niinimal
MCH services. The results shotw that soime MCH interoentions increased contraceptive
prevalence, som: decreased it, and others haid no effect. The broder significance of these findings
for implementing intzgrated rrograms s discussed.

Ever since the World Popuiation Conference in Bucha-
~restin 1974, and, even earlier, since the inception of pub-
~ lic sector invelvement in the provision of contraceptive
services, the idea of integrating family planiing and healih
activities has occupied a pivetal role in the pcpulation

field. As Etzioni has argued, integration can mean many .

different thirgs and as a <onsequence has a “weak guid-
ing capacity” both philosophically and from a policy per-
spective.! Basic questions about the effectiveness of jji-
tegration remain unanswered. This paper presents
evidence on orie of these qu.estions: Does the integration
of health services with fam:ly Planning facilitate the use
of contraception?

Merging farnily planning and heaith service com-
ponents is a widely azcepted strategy for improving fam-
ily planning effectiveness. The We-ld Health Organi-
zation, for example, has argued:

Where infant and childhood mortality ire high. isolated
family planning programmes are unlikely to convince un-
responsive or resistant ccuples. Many field-workers have
found that when family planning programmes are not in-
tegraicd with or based on family health care orovided in
health services, it is ditficult to sustain their initjal impact.
Of even greater significance are the more positive reac-
tions of parents to programines which include family plan-
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ni:ng among the other family nealth care measus d
towards reducing child morbidity and mortal NI)
programines cencerned solely with famiily pia.. Fur-

ther documentary vvidence is needed to support .s ob-
servation.?

. Such evideace, however, remains scant. Yet the hy-
pothesis is widely accepted that combining maternal and
child realth (MCH) serices with family plani.ing en-
hances the effect of family planning. The Narangwal study
in Punjab, India, one of the (ew and frequently cited field
studies addressing the issue, examined trends in con-
traceptive use in villages provided with different com-
binations of health, tamily planning, and nutrition ser-
vices. Results from this study, whiie lea ding sonie analysts
to conclude that integrated services are more effective
than family planning by itself, have yet to be properly
intavpreted and may not, in fact, support the integration
Lrvothesis.?

The present paper examines these issues in the con-
text of another widely known field study, the Matlab
Family Planning and Health Services Project (FPHSP),
which was launche:d in 1977 by the International Centre
for Diarrhoeal Disease Research, Bangladesh (ICDDR,B),
in its M fatlab research statior. in Comilla District, Ban-
gladesh. The analysis aims to determine whether ad-
ditional health and MCH services enhance the effec-
tiveness of a comprehensive family planning program
that contained limited MCH compone.ts from the be-
ginning,

The Integration Hypothesis

Integration is typicelly defined as the process or cutcome
of merging service or administi. ive components with
each other. The vpecification of a framework for the in-
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terrelated hypotheses about the effect of integratior. is,
with some exceptions, typically lacking ir: the literature. 4
This lack of clarity about variables and their causal nexus
impairs research design and analysis. Nevertheless, the
term integration is used widely in reference to several
interrelated hypotheses covering two questions. (1) What
is the best or most appropriate mix of service components
from the perspective cf the client? and (2) What is the
most effective or efficient package of service and ad-
ministrative mechanisms from the perspective of na-
tional program design and implementation? Our focus
in this analysis is on the client acceptability hypothesis,
which is statistically tested with arcal time series data,

The integration hypaothesis, viewed from the user’s
perspective, 15 complex (Figure 1). If services are intro-
duced where organized MCY and family planring ser-
vives are otherwise not available, the hypothesis posits
that providing a combined package of MCH and family
planning services erihances worke. credibility. This con-
tributes to the legitimacy of family planzing, which, in
turn, activates latent demand far family planning, thereby
increasing contraceplive use. Worker credibility is en-
hanced because the benefits of MCH servicos are more

immediately apparent to users than those of contiacep-

tion, and because lower morbidity and mortality may pu
noticed by villagers. Permanent contraception is likely
to be perceived 15 more legitimate if mortality risks are
low. A further dimension of the hypothesis is that in-
tegration has indirect effects through its influence on
mortality and consequent alteration of reproductive mo-
dves. If child mortality is lowered, women can expect
that more ¢ * their children will survive, they will dusire
tewer children than women who anticipate a higher mor-
tality rate, and they will be more effective users of con-
traception.

These considerations, however, <o not address the
questior: of the amount of MCH or basic health services

that must be made available in c-der to ensure the path-
way outlined above. For example, Figur- . shcws that
‘ntegration can be viewed as a coatinupri of service pack-
ages from a minimal package ot famiiy planning services
atone extre.ae to comprehensive family planning, M,
ana primary health care services at :ne other. In between
these extremes are a range ot service models that first
broader the range of contraceptive services available, and
subsequently the range of MCH and! primary health care,
service componerits.® These major service packages can
be conceptualizad as lying on a continuum of highly dif-
ferentiated service models. In this papzr we examine the
effect on contraceptive prevalence of an incremental shift
from Package 3 (comprehensive family nlanning with
limited MCH services) to Package 4 (comprehensive fam-
ily planning with intensive MCH services)

FPHSP Desiga

Prior ta the FPHSP, the experience of the ICDDR, B with.
acontraceptive distribution project led to the conclusions
that (1) a broad range of family planning services must
be provided, and (2) minimal MCH care is necessary to
ensure worker credibility.* In terms of the Figure 2 con-
tinvum, it can be said that I’ackugc 1 was tested in an
earlier study known as the Contraceptive Distribution
Projrct (CDP) and shown to have filed to produce last-
ing effects,” while Packaye 2 was never launched. Thus,
from the onset of the FPH3P, it was an integrated health
and family planning project at Package 3 of the Figura 2
continuum.® After the !aunching of the FPHSP, vi]lage-
based service components were added cver 2 five-and-
one-half-year period. Although emphasis was o the
MCH comnponents, two family planning components
were added: 1UD insertion in clinics in January 1978
and{UD insertion in clients’ homes in A pril 1982, Village-
based MCH components that were added included

Figure 1 The integration hypotiesis: The impact of MCH services on contracuptive use
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tetanus vaccination.for pregnant women, oral rehydra- .

tion therapy, tetanus vaccination for all wemen, measles
vac.ination, antenatal care, and training of traditional
birthattendants. Each additional element was integrated
only after previous compenents were fully functioning.

The study area consisted of four blocks of 20 villages
(denoted Blocks 4, B, C, and D); in the compariscn
area, interventions were not provided but there was
demograpliic menitoring, Beginning in 1982, MCF com-
ponents were implemented in Blocks A and C with
greatev intensity thaw in Blocks B and o, Thus, areal
variation exists in the intensity of MCH service devel-
opment over ‘he post-1982 period. The present analysis
1s predicated on the hypothesis that the variation in
MCH service availability should covary with trends in
contraceptive use over time if MCH services have a
direct causal link swith family planning efficacy. The
Matlab EPHSP thereby peimits analysis of the question
of whether the gradual expansion of the program fron:
Package 3 to Package 4 cortributes to contraceptive
prevalence.

The initial FPHSP was a viilage-based program fo-
cused on family planning, health education, and distri-
bution of drugs for ininor ailments; clinical health ser-

' vices were available in nearby rural clinics known as family
welfare centers. Village-based vontraceptive services vvere
provided by community health workers—a cadre of
voung, liter-te, married women who used contraception

and were frotn respected families in the local community. -+

Each block in the service area had a centrally located
family welfare center. These facilities we-e sirnpie one-
room structures donated by the cemmunity, staffed by
a resident trained female paramedic (family wellare vis-

Figure 2 Service packages vn an integration continuum

itor), and equipped to deal with minor.mzternal and child
health problems and family planning needs. Each family
welfare center was visited fortnightly by a female phy-
sician, and each medical visit was preannounced to en-
sure community involvement and efficien, utilization of
services. In addition to the community health worker,
the famuly welfate visitor, and physician, there was a
cadre of ‘nale supervisors, one for each block, who in
turn had two superviscrs for.general research work. -
Overall service and research work was coordinateg-by
a male field manager.

As of 1 October 1977, all staff on the project had
been trained and assigned to their respective service areas.
Next, two-week courses were conducted simultaneously
in the four blocks to introduce community health work-
ers to family planning concepts, motivational methods,
service record keeping, health concepts including care
for side effects, and basic reproductive physiology. Once
the'project was under way, one refresher training class
was conducted for a full day each week over tlie period
from October 1977 to September 1978. This ensured that

-practical field problems would be the focus of training,

The comprehensive family planning package was
largely developed by January 1978, and by March 1978,
family welfare centers in all blocks were providing re-
terral services for family planning and treatment of chil-
dren under five years ola for scabies, fever, worm in-
festation, and diarrheal disease. The addition of the village-
Fased scrvice-components was then begun. The incre-

» menta! service development of the project permitted as-

sessment of the incremental effect of each MCH com-
ponent that was added *o an established array of family
planning services. Effective project implementation is .,
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prerequisite for testing the hypothesis that adding MCH
“services enhances family planning efficacy. The FPHSP
was conducted by an extraordinarily effective manage-
ment system. Nonetheless, the introduction of MCH
components imposed aew and challenging organiza-
sional requirements. It is possible that these additions
were accompanied by unintended shifts in emphasis away
from family planning. Thus it has to be kept in mind that
increases o: decreases in contraccptive prevalence may
be due to the addition of the MCH components, less
emphasis on family planning, or both.
|

Results

Figure 3 sh/ws time trends in contraceptive prevalence
fzom Octob2r 1977 to Tune 1983 for the four service blocks.
Vertical lines show the timing of interventions. In 1982,
MCH services were added in half of the FPHSP treatment
area {Blocks A and C), and IUD insertions in clients’ homes
were added in the total treatment area.

Trends in prevalence suggest that initial FPHSP ef-
fects were pronounced in all four blocks: Use prevalence
_increused to 25 percent in the first six months and to 32

percent within a year.’ This was followed by a general

fertility rate decline of 25 percent.10

Although there were initial differences hetween
blecks, prevalence gradually converged to 36 percent by
mid-1983 and rose further to 43 percent by mid-1984. The
use of contraceptive services increased i some areas more
rapidly than in other areas. Block B, ior exaraple, is re-
garded by Matlab workers as a relazively conservative
area. [n this area there is a widely respected religious
leader who neither supports nor strongly opposes family
planning. While it is 1ot possible to examine the sources
of the low Block B prevalence in the present analysis,
the Figure 3 trend is consistent with the hypothesis that
such conservative influences may have initiallv  de-

pressed the response to the program, but that in the ‘ong

run, villagers grow to accept its message.
The addition of IUD insertions to the work regimen

Figure 3 Matlab monthly contraceptive prevalence rates for four service blocks, October 1977-June 1983
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in January 1978 required modifications in the work pat-
tern. As Figure 3 shows, there was a brief drop in prev-
alence in thiee blocks followed by marked ircreases in
all bilocks.

In June 1978 the tetanus toxoid program was intro-
duced to prevent tetanus neonatorum. The strategy was
to identify women at an early stage of pregnancy and
administer two doses of vaccine before delivery. The pro-
portion of pregnant mothers immunized was monitored,
and each community health worker was responsible for
maintaining cold chain procedures in the el per-
suading the women to accept the vaccine, and admin-
istering the injections." No apparent disjuncture in the
contraceptive prevalenice trend occurred despite the
complex operational difficulties of developing a ccld chain
in a rural riverine area where electrification, roads, a:d
other modern communication networks are absent. This
successful introduction of tetanus imumunization without
‘major disruption to thé provision of family planning
services was achieved by using the male supervisars as
organizers of logistics so tiat the new service component
did not interrupt the regu.1r family planning work reg-
imen of community health workers.?

Prevalence continued to increase until January 1979,

.at which time two interventions were introduced—
“packets” and "labon-gur” for treating diarrheal disease
with oral rehydration therapy. The packets are a pre-
mixed sugar and electrolyte powder that is dissolved in
a liter of water. A packet distribution and community-
based solution preparation scheme was introduced in
Blocks A and C. Labon-gur, introduced in Blocks b and
D, is a homemade mixture of lccally available salt and
molasses that has been shown to be as effective as the
packets and costs less.??

Starting in January 1979, specizl attention was given
to training community health workers to train villagers
in solution preparation and morbidity record keeping.
This work temporarily diverted attention from family
planning to new and complex health educatior an.i com-
munity organization activities. Packets had less of a neg-
ative effect than labon-gur, perhzps because packets are
a ready-made mixture that workers can dispense freely
with less attention to com:nunity organization and train-
ing than is required for labon-gur. Labon-gur, while it
is less expensive than packets, is not perceived as a med-
icine by villagers and thus represents an intervention
that requires continuous attention to community orga-
nization, training, and motivation. The low cost of labon-
gur is therefore apparently offset by the laborious sup-
port requirements thac are more disrupiive to family
planning and other services than a pariet program.

In January 1982 the FPHSP was modified to further
enrich the MCH program in Blocks A and C. First, the
tetanus vaccine strategy was changed to a mass maternal
immunization program. This was in response to findings
showing the disappointing coverage of the program when
it was limited to pregnant mothers." )

Next, within six weeks, a measles immunization
program was launched for children with no history of

‘measles. The measles immunization was phased in only
-+ -after there was complete coverage by the-tetanus pro--

gram. Despite the obvious operational complexity of the
vaccination program, there is no evidence in Figure 3 of
a downward disjuncture in the contraceptive prevalence
trend. On the contrary, evidence in Figure 3 suggests a
rising prevalence rate in all blocks, including A and C
where immunization was introduced.

In April 1932 household insertion of IUDs (Copper

- T) was launched in all blocks. The family. welfare visitors,

who previously inserted the device only in the family
welfare centers, were given a roster, prepared by the
¢ommunity health worker, of insertions to perform each
month. Although Figure 3 affords little evidence that this
affected overall prevalence, the new strategy was ac-
companied by a pronounced increase in [UD prevalence
and concomitant declines in the prevalence of other
methods. The strategy altered the mix of methods but
not overall use. ‘

In October 1982 tiwe antenatal care program was
launched in Blocks A and C, followed shortly thereafter
by a program to train comn: :nity health workers in iden-
tifying and training traditior:al birth attendants to use a
simple delivery kit. Although contraceptive prevalence
rose, similar increases were observed in the nonintensive
MCH blocks, B and D.

The Figure 3 trends show, in summary, that the ma-
jor increases in prevalence since October 1977 have oc-
curred in the period prior to the introduction of incre-
mental MCH services. After oral rehydration therapy was
introduced, prevalence declined slightly and remained
roughly constant for two years. In 1982 prevalence in-
creased, but increases were observed in all blocks and
not merely those receiving special MCH services. Figure
3 suggests that, with the exception of oral rehydration
therapy, there is no difference between an incremental
addition of MCH services and a basic package of com-
prenensive family planning with minimal MCH services.
To darify these relationships further, we estimated a time
series regression (o test the hypothesis that each new
intervention has a net independent effect on contracep-
tive prevalence. '

Table 1 presents the results of the regression. The
coefficients represent the net contribution of each inter-
vention to overall prevalence. Significance tests on the
coefficients indicate that the two oral rehydration ther-
apy intervenuons detracted from prevalence, child care
in the family welfzre center contributed to prevalence,
the effect of household [UD insertion was weakly pos-
itive, and other interventions had no significant effect.
The magnitudes of the coefficients show that packets were
associated with a 4.00-point reductionin prevalence from
levels to be expected in the absence of the packet pro-
gram. The labon-gur effect was ~8.23, over double the
effect of the packets. The child care coefficient shows that
an average of 1.48 points were contributed to the prev-
alence rate for every 1,000 children treated at a family
welfare center, when the effects of other Table 1 variables
are controlled.
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Table 1' A first-order generalized least-squares

~.Tegression.of, contraceptive prevalence cn MCH and:~ :...:

family planning service interventions in Matlab,

1977-83.
Standard
Coefficient (in error {in
Variable hundreds)  hundreds) t
Family planning
Home 1UD insertion 1.19 0.74 1.61*
MCH services
Tetanus vaccine (pregnant
women) -0.06 1.75 -0.03
Measles + tetanus vaccine
(all woiien)® -0.36 0.98 -0.37
ORT
lacket -4.00 0.73 —5.48**
Labon-gur -8.23 0.86 -9.57**
Antenatal care, TBA training 116 104 1.12
Child care caseload 1.46 0.31 4.71
Maternal care and family ' :
planning caseload! -0.70 0.75 -0.97
Summary statistics ———e
Lag coefficient 64.67 )
Mean (dependent variable) 0.31° 0.0015 i
Observations 276 272%
R 0.57
R? 0.32
_F 15.45 (8/263)""
SE (est.) 0.017
D 1.58"
(d.f. = 26) .5<p<.75

Box-Pierce x?

175.31

* p<..10 (one tail)
*** p<.001 (two tail)

)
!

* 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 incremental.

¢ Traditiona! birth atteadant.

¢ Cumulative caseload in thousands.

* Mea.i prior to subtraction of residuals.

' In the time series model the mean is the deviation from the step one
predicted value. This is approximately zero.

¢ The sample size is reduced owing to lagging dependent variables in
calculations of the mean. ’

" Durbin-Watson statistic for the crdinary least squares.

The somewhat surprisingly weak effects of the ma-
ternal care variable are to be explained in terms of the
-mode of operation of the Matlab referral system. Each
community health worker ic trained and equipped to deal
with side effects. Problems nevertheless arise that re-
quire paramedical or medical intervention. A high case-
load at a family welfare center reflects a high volume of
cases of “clinical side effects” and thus a breakdown in
the household-based community health worker treat-
ment system. Clinical care of children is different, how-
ever, since this involves treatment of illnesses best man-
aged by a medic or paramedic. An effective referral system
therefore screens out a large child care caseload, as re-
flected by the positive coefficient in Table 1. The signif-
icant coefficient for child care caseload and the nonsig-
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nificant materral care coefficient thus attest to the

- importance of-both the-family:welfare center and the vil-

lage-based backup system for family planining in Matlab.
The importance of child care in the FPFISP to family pian-
ning suggests that the strong administrative links be-
tween the heclth worker and the welfare center clinicai
program contribute to FPHSP success.

Implications

The FPHSP moved incrementally from a package of com-
prehensive tamily planning with limited M ZH services
to a package of comprehensive family plant’ g with in-
tensive MCH services. Family planning and minimal MCH
services were clearly the priority in the early stage; MCH
interventions were made a priority only at a later stage
of the project. Faiuily planning with a minimal MCH
program closely parallels the plans of the family planning
division of the Ministry of Health ..nd Population Control
(MOHPC)—service plins that wo» widely interpreted in
Bangladesh as “disiniegrated.” Under this plan, family
welfare centers provide bas'. MCH and family planning
services and female servic. v irkers provide household
family planning and MCH «cterral services. In Bangla-
desh, immunizations, oral rehydration, and other health
services are the responsibility of the health division. Thus
integration is taken to mean a strategy for combining pri-

~mary-health care activities beyond the limited MCH com-

ponents into the joint cervice regimen of a health and
family planning service team. Viewed in terms of tech-
nical compor.ents along the Matlab experience, compre-
hensive family planning with rminimal MCH is tanta-
mount to implementing the. MGHPC family planning
division service strategy and then adding the health di-
vision services piecemeal to the onggsing family planning
program., - :

Our analysis inuicates that much of the success of
the FFHSP was attributable to this “comprehensive fam-
ily planning, limited MCH services” approach. ““Limited
MCH," however, implies a very substantial service pro-
gram: (1) a family welfare center program with curative
care and contraceptive backup services provided by trained
resident paramedics, carefully organized referral links
from the field with meetings to ensure coordination be-
tween the welfare center and the community health
worker, and basic pharmaceuticals free of charge; (2) a
trained female work force with basic health knowledge
so that health themes and referral could be incorporated
into motivational discussions, thereby lending credibility
to discussions of family planning; and (3) basic MCH
outreach to include discussions of nutrition, sanitation,
and ciiild care and dispensation of aspirin, vitamins, and
iron tablets. .

Our regression results are consistent with the hy-
pothesis that the family welfare center services and the
referral system confer credibility upon the family plan-
ning program. As one health worker recently stated when
interviewed on this theme:

\o
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Initially Idid no: stast telling [mothers] abont family plan-

ning.-lused to go ' bouses and advise people about health- -

and cleanliness. It someone was sick, it a child had skin
disease or diarrhea, | referred them to the subcentei or
usually brought themn there to get medical services.

This theme of the vital link betweer field operations
and ihe welfare center is frequently cited by Matlab
workers. It would be incorrect, however, to infer from
the Matlab experiment that more centers should be con-
structed by the MOHPC. Apart from the fact that the
facilities in Matak zre makeshift buildings donated by
the community, buildings for family welfare centers are
no guarantee that a system of scrvices will be instituted.
Moreover. itis reasonable to posit that community health
workers link MCH services in the family welfare center
with family planning, leaving the impression that MCH
care is only available to family planning users. Therefore
the child care effect could be as much a consequence as
it is a cause of family planning pracace in the service
arca. This issue bears further investigation.

This analysis has not produced evidence that further
expansion ot health services is essential to family plan-
ning. None of the immunization or materna’ care strat-
egies contnbuted to family planning efficacy in the FI'HSP.
Oral rehvdration detracted from family planning per-
fermance undoubtedly because of the intense activity that
it requires. Thus the addition of MCH components to a
comprehensive tamily planning and basic MTH service
- system-should be-accompanied by careful attention to
requisite field support so that new activities do not div rt
energy from existing ones. The successful introduction
of vaccination is instructive in this regard. Male super-
visors were deploved to inform the community, organize
logistics, and generally ensure that the program would
not disrupt ongoing services. That these subsequent in-
terventions had no negative effect shows that step-by-
step introduction of MCIH services can produce a broad
base of services without detracting from family planning
activities. The negative eftect of oral rehydration therapy
on contraceptive prevalence attests to the importanze of
attending to the support of existing services when new
service components are added.

The regression analvsis showed that adding health
components to a package of comprehensive family plan-
ning and minimal MCH services had no etfect on con-
traceptive prevalence, but this result must be interpreted
with caution. The data may not be able to measure this
effect. It might be the case, for example, that worker
credibilitv and a health service climate were establishod
while the project was still in its “comprehensive fam:lv
planniny, minimal MCH"" phase. Workers might have
succeedad in persuading the village population of a genr-
uine co.acern for their well-being and the healtih of their
children before technical components for the reducticn
of infant mortality were introduced. In the eyes of the
villagers, a relationship of genuine trust may~—in the short
run—be sufficient to affect contraceptive acceptance. If
the establishment of a climate of trust occurred early,
and much impressive evidence supports this icea, the

effect of providing an array of health services cannot be
assessed fre m the point when they become available.

A further reason for interpreting the regression re-
sults with caution concerns the duration of the project.
While our analysis coritrols for duration of exposure to
experimental conditions, it remains limited to a total pe-
riod of approximately six years. The effect of additional
health services on family planning acceptance might be-
come manifest over a longer period of time as infant mor-
tality declines and perceptions of such reductions te-
come prevalent among the rural population, affect their
reproductive norms, and lead to contraceptive acceps
tance. 1

What are the implications of this analysis for public
sector family planning and health programs? It is tempt-
ing to conclude {rom the findings presented here that
public sector programs can . ttain the relatively high cor-
traceptive prevalence rate of iatlab bv implementing a
package of compnrehensive family planning and mini-
mal MCI1 services. As we pointed o1t earlier, not only
a particular service component but also the organiza-
tional context in which it is imple mented must be con-
sidered. The Matlab FPHSP benefited from years of ex-
perience of establishing well-run, cffective  service
programs in this particular thana; it profited from the
availability of special human and physical resources and
the ability to establish a small-scale, autonomous field
organization. The combination of unusual resources with
organizational expertise characterizes most.pilot projects
but cannot be easily duplicated on a national scale within
the context of public sector bureaucracies.!” This paper
and the results of the Matlab FPHSP do not address how
the weak implementation capability of the public sector
can be improved. Nevertheless, the implication of the
carly success of the FPHSP is that a limited service pack-
age, it caretully implemented, will be effective even with-
out the prior introduction of comprehensive MCH ser-
vices.
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are not readily observable or less than expected, as was the
case for tetanus immunization for-pregnant mothers, add-
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More formally, we estimate the spline regression of prev-
alence on time given by

M = By + Bt + Byt )

where t is ordinal time and ¢ is 0 for months prior to the
disjuncture in prevalence in Figure 3 and ordinal months
thereafter. See J. Neter and W. Wasserman, Applied Linear
Statistical Medels (Homewood, Illinois: Richard D. Irwin, 1974).
Next we define the effect of MCH services on family plan-
ning with the model

Py = A(t) = o,P,_, + Py + Xy + 26 ()
where P, is the use prevalence rate at time t; A(t) is the pre-
dicted prevalence rate at t from Equation (1) that defines
the underlying trajectory of prevalence over time; o, is the
jth unknown vector of | lag coefficients adjusted for the
obser-
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vations; X is a Kx 1 vector of K interventions implemented

as of the cutoff data for this analysis; v is a KX 1 vector of - -

unknown effects of K interventions to be estimated under

the null hypothesis that each such effectis not 0; Zisa2x 1 .

vector that specifies the month t cumulative caseloads for
maternal care, X,, and child care, X,, respectively, in the
family welfare center; and  are unknown effects of the
cumulative clinic caseload variabies as of time ! to te es-
timated under the null hypothesis that each such eflect is
greater than 0. An analys:s of the autocorrelatign function
of alternative lag models suggested that a single.la;; waz
sufficient to adjust for autocorrelated residuals,

The intervention variables Z can be viewed as net ad-
ditive “disturbances,” vach having an immediate and last-
ing effect on P,. In this manner, Equation (2) porits that
each intervention has an independent cifect on cortracep-
tive prevalence. The subtraction of A(?) fram P, linearizes
Equation (2) and adjusts for the fact that effects of an in-
tervention introduced early in the time series would other-
wise be spuriously accentuated. An assumption of this ap-
proach, subsequently confirmed in the analysis, is that the
intercept is zero.

We are grateful to Dr. Atiqur Rahman Khan for drawing
our attention to this possibility. ‘

A new study fielded by the ICDDR, B in collaboration with
the MOHPC investigates the transferability of the Matlab
system. This is discussed in Phiilips et al., cited in note 8.
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