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During the last three decadess the need for family planning

INTRODUCTION

sarvices within less developed countries has been increasingly
recognized. Not only are the problems of rapid population growth
becoming more evident at the national level, but there is growing
awareness that adequate birth-spacing is also an imbortant
component of improving the health of mothers and children.
However: there are still differences of opinion regarding how
family planning programs can and should be introduced. In this
paper we examine the Sudan Community-Based Family Health Project
as an example of what can be achieved in an underdeveloped rural
area with a community-based approach to providing coatraceptive
services. This project utilized village midwives to provide four
family health and planning services -- oral rehydration therapyr
nutritional care for mothers and children, birth~spacingr and
immunization.

This paper utilizes logistic regression techniques to
examine various ‘determinants of current contraceptive use. Data
were obtained from two surveys: one conducted prior to the
introduction of project services and one conducted afterward. Our
principal findings are that (1) community-level variabless such
as village location along the Nile and village proximity to a
paved roadr atfect current contraceptive use independently of
numerous individual-level and socioeconomic <wvariables; (2)
fertility and child mortality have important and opposite effects
on contraceptive use; (3) several socioeconomic variables
including maternal education, affect contraceptive behavior in

expected directions, although variables such as father's



education and 6ccupation fail to differentiate between users and
nonusers; and (4) village midwives can be used successfully not
only to promote contraceptive use but also to promote health
attitudes and practices that in turn are positively associated
with fertility reculation. In general, we find that a well-
designed community-based delivery system can be successful in
promoting utilization of child heaith and family planning
services and may have differentially greater impact on subgroups
of the population hypothesized to be least predisposed to

utilization of such services.

THE PROJECT

The Sudan Community-Based Family Health Project (CBFHP) was
undertaken by the Department of Community Medicine. University of
Fhartoums in cooperation with the Sudan Ministry of Health. The
project was initiated in 1980 with financial support from the US
Agency for Internaticnal Development (USAID) Research Division of
the Office of Population and adminis:rative support from
USAID/Khartoum. Technical assistance to the jproject was
provided by the Center for Population and Family Health of
Columbia University.

The principal purpose of the project was to test the
proposition that village-level government midwives could provide
needed maternal-child health and birth-spacing services to their
communities. To this ends a project site was selected consisting
of 93 villages in the northern part of Khartoum Province:
stretching for about 140 kilometers along both banks of the Nile.

After a lengthy period of field studyr community meetings~—and.



curriculum @avelopment, the 93 village midwives 1iving‘in the
area attended a three-week training course. FEeginning in March
1981, four health interventions -- oral rehydration therapy-r
birth-spacingr, nutritional information for mothers and children:
and immunization were introduced to the project villages over a
five-month period. These were introduced during three rounds of
housz2hold visits by the village midwivess who had short refresher
courses before each round of visits. The beginning of each
round was coordinated with a visit by a mobile unit of the
Expanded Program for Immunizations which provided immunization

for DPT and poliumyelitis.

THE DATA SOURCE

In order to assess the impact of the four interventions
introduced through the project: both baseline and
postinterventior sample surveys were carried out. The baseline
survey was conducted during October and November 1980, some three
months before the introduction of services at the village level.
The postintervention survey was carried out 10 months after the
initiation of services and about one year after the baseline
survey. In both surveys, eligible women aged 15-49 were drawn
from random samples of housing units in the project.area. A
total of 2,112 women in the baseline survey and 2,420 women in
the follow-up survey were interviewed.

Generallyr the baseline questionnaire conféined the
following sections: background socioeconomic and demographic
variables; variables on diarrheal episodzs and treatment among

young children; variables on breastfeeding attitudes and



practices, antenatal carer and vaccination status; and variables
on contraceztive knowledge and use. The follow-up questionnaire
was similar to that for the baseline survey except that it
included detailed questions on oral rehydration therapy and other
specific interventions introduced through the project.

The coding, initial cleanings and punching of the data were
carried out in Khartuum. Further data cleaning and subsequent
analysis were carried out using the computer facilities at the
Center for Population and Family Health, Columbia University.

The immediate objective of this paper is to measure the
impact of the project on contraceptive use among eligible women
in the project area. Of particular interest will be the
asgessment of community-level correlates and developmental
determinants of contraceptive behavior. The empirical findings
will be buttressed by a simplified theoreftical exposition
incorporating both socioeconomic and project-related factors.
The major goal will be to further our understanding of how latent
forces in the community are activated to change motivations,
attitudess knowledger and practice related to contraceptive

behavior.

THE POPULATION
The total population served in the project villages is about
92,000, about two percent of the total rural population of the
country and 20 percent of the rural population of Khartoun
Province. Sociallys economically, and demographicallys this
population is distinct from the urban populations which has

undergone significant changes during the last three decades



(Farah and Prestonr 1982).

Like most of Sudan's rural inhabitants and many of the Third
World's rural poorr people in the project area suffer from basic
problems of underdevelopment -- low levels of education and
income and high levels of morbidityr mortalityr, and fertility.
Culturallyr the area is strongly patrilineal and patrilocal, with
male dominance a marked feature. Extended families are the norm;
households are often multigenerational: with numerous members.
An individual's position in the society is determined more by the
status inhecrent in membership in a particular family than by
status acquired during the course of l1life. As a result, this is
a decidedly conservative societys with individuals, especially
femalessr largely content to accept the role and status assigned
by their families and communities.

In the course of their livess women are expected to £il1l the
successive roles of daughterr wifer motherr and grandmother.
Role expectations for these stages are distinctly defined by the
communityr, and women conform to them carefully. Within this
frameworks marriage is virtually universal. Early in one's lifer'
marriage is arranged by the family. Subseguentlyr marriages
occur at ralatively young ages, with age at marriage
substantially lower for females than for males. BAccording to the
1973 censusrs 43 percent of the women were married by ages 15-19,
while only 29 percent of the men in that age-group were married
(Department of Statistics, 1977).

Reproduction and childrearing are considered to be the main

functions of women. Childbearing in turn gives them social



recognition and prestige, especially if they produce male
children. The Arabic expression "Bbu_Elbapat," "the father of
daughters," is widely used as a derogatory description of fathers
without sons. Sons are perceived to have more economic
potential ands correspondingly r to provide security for their
families (Farah and Prestons 1982; El-Deens 1982).

The desired number of children is considerably highr and so
is the actual number produced. The burden of rearing a large
number of children is to some extent ameliorated by other
members in the extended family. The perceived benefits and
utilities derived from children often ¢ _.weigh the percéived
costs (El-Hamamsys 1972), in part because many of the costs can
be distributed among extended family members.

Some of the basic fertility-related characteristics of this
population are shown in Table 1. The measure of fertility in
this table is the cumulative number of live births as of the date
of each survey. This increases monotonically with maternal ager
and with a high degree of consistency across the two dates (1980
and 1981). The data do not show the decline of mean parity in.
the oldest age-group often caused by misreporting of ager or:
more probably by recall lapses. Neverthelesss it does show that
mean parity for women aged 45-49 is only barely above that for
those aged 40-44, suggesting sizeble underreporting. Even sos
women aged 45-49 reported an average of about 7.4 live births.
This fiqure indicates a very high fertility rate compared with
that for the nation as a wholer which showed a total fertility
rate of 7.1 in 1973 (Farah, 1981).

With regard to contraceptive behavior, Table 1 also shows



that the percentage cf women who ever used contraceptives
increased frow 22.1 percent to 28.5 percents while the percentage
of women currently using contraceptives increased frbm 10.6
percent to 13.9 percent. The age pattern of contraceptive uvse
follows an inverted U-shaped curver with a higher concentration
of contraceptive use in the central age-range than in earlier or
later age-ranges. Between the two surveysr the overall level of
contraceptive behavior roser and the modal point shifted. In
1981, the modal age-group was 30-34, while in 1980, the modal
point for contraceptive use was in the age-group 25-29.

The contraceptive use rate in the project communities is
considerably higher than the national average. In 1979, the
percentage of ever-married women who had ever used any
contraceptive'méihod (modern or traditional) was 12 percent
(Department of Statisticss 1979). In fact: the percentage of
women who had ever used contraceptives as of the postintervention
survey (28.5 percent) is slightly higher than that in the urban
sector in Sudan in 1979 (27.5 percent)r and slightly lower than
that in the Khartoum metropoclitan area (32 percent).

Given the traditional characteristics of the population in
the project arear we think that the initial phase of the project
had a substantial impact. More importantlyr the project changed
many unfavorabie views and perceptions about family planning that
were observed before the interventions. The proportion of women
who were not practicing contraception because they believed that
it was against their religion or that it was harmful fell from

approximately 21 percent prior to the project to 10 percent



afterward. This was true both among those who had never attended
school and amemg those who had. The data also indicate declines
in the proportions of women reporting that contraceptive use was

not possible because their husbands or their families forbade it.

) THE THEOREYICAL FRAKEWORK

The generalization that traditional societies produce strong
motivations for high fertility and low contraceptive utilization
is supported by a body of cross-cultural data drawn primarily
from KAP-type surveys. The arguments and controversies along
this line have led many researchersr in attempts to explain how
the fertility transition may occur in traditional societiess to
propose a theoretical framework in which the characteristics of
such societies come to bear on motivation and attitudes
(Easterlins, 1974; Freedman, 1965; Caldwell and Caldwell, 1976).
In the view of these authors, modernization factors must be
introduced into the tgaditional setting to motivate parents to
have fewer children. Modernizations in the form of higher
educations increased urbanization, higher incomer and better
healths is assumed to influence fertility regulation through
changes in attitudesr knowledger and access to contraceptive
methods.

Howeverr: socioeconomic development is an extended and
painful process for many developing countries: and a body of
counterevidence indicates that in spite of the immense long-range
importance of development in generating the necessary conditions
for a contraceptive revolution, the manner in which such services

are provided can be highly significant. The Sudan experience is



that a community-based approach can have a direct and decided
impact on comtraceptive behavior. Community-based approaches
that place great reliance on the utilization and development of
appropriate local resources and put family planning services
within a broader health and service delivery context can provide
a much needed shortcut to achieving attitudes and behaviors
characteristic of broader development.

Because such programs tend to contact subgroups selectively:
changes occur unevenly in the population. Alsor certain segments
of the population are more interested than others and respond
better to public programs. In the Sudan CBFHP, for exampler the
aggregrate increase in contraceptive prevalence was 3.3 percent:
rising from 10.6 percent to 13.9 percent of eligible women in
the project area. In one senser this was substantials in that
the relative change was 31 percentr yet it was still an increase
of only three percentage points. Howeverr a careful look at which
segments of the population were most responsive gives some
measure of confidence that substantial achievement occurred. The
Sudan CBFHP encompasses communities at various stages of
development and may be assessed in these differential terms.

As has been stated earliers in the project area there were
.unfavorable attitudes towards little or no motivation for, and
little access to the means of fertility regulation. In such a
situation, the advent of a maternal-child health and family
planning project can be assumed to have constituted a new
external force that impinged on each of the theoretical
determinants of contraceptive use.

The family planning component of the project included



informatiom.ahouﬁ the benefits of spacing children ands to a
lesser extents of having fewer children. It also disseminated
information about specific methods of birth control and promoted
acceptance and use of oral contraceptives at low cost. The
health components of the project are hypothesized to have
increased motivation for family planning by alerting women to
possible improvement in the survival of their children to
adulthood.

Multiple factors can be hypothesized to influence fertility
behavior. Entwisler, Hermalin , and Flason (1982) identify three
broad contextual factors: culture and ethnicltyr the level of
socioeconomic developmentr, and the extent and vigor of organized
family planning programs. The effects of these factors can be
examined within different units of analysis. For exampler the
impact of socioeconomic factors and family planning programs on
fertility and contraceptive use has been examined on both an
areal and an individual level ( Hermalin, 1975). Within a single
cultural or ethnic groupsr other area-level variableg, such as
community location and the percentage of the population in an
urban settings have also been used (Freedmanrs 1974). As we
propose to do herer different levels of aggregation have also
been used in the same analysis (Duncans 1964; Casterliner 1981;
Entwisle et al.r 1984). In this study, the factors that are
hypothesized to influence contraceptive use can be placed in
three general categories: individual-level, community-level, and
project-related variables. A list of the variables in each

category appears below.
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(1)Indiuidual Factoxs

o Demographic: woman's agers number of children ever
born, number of deceased childrens presence of
children under five years of age.

o Socioeconomic: maternal and paternal education:

husband's occupations size ¢f land holdingsr presence
of an indootr latriner ownership of TV and/or radio.

(2)Community Factors

o Location: Bast or West bank of the Niler proximity to
a paved road.

(3)froject-Related Eactors
o Health: vaccination practicesr, attitudes toward
breastfeedingr use of foods and £f£luids for
treatment of diarrhea in infants.

0 Service Delivery: by midwife or others.

The selection of these variables is limited by the data
available from the project baseline and posttest surveys.
Many variables that are assumed to have direct relevance to
contraceptive behavior are missing from the above list because we
do not have information on them. For instancer the surveys did
not include questions about the desired number of children or
about the ses composition of living and deceased children: both
of which are important in inferring the state of motivation a
woman has as well as in distinguishing between spacers and
controllers of fertility. Nevertheless, despite such omissionss
the analysis includes a number of variables that have rarely if

ever been examined in this context.
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- THE SAMPLES

The extefi® to which we can relate chaiges in contraceptive
behavior to project interventions is of course dictated by the
extent to which we can demonstrate that the two survey samples
drawn before and after the project interventions do not differ
significantly in their individual and community-level
characteristics. Given that the two surveys utilized independent
random sampless apparent trends could be due merely to sampling
variation. Moreover: real increases in current contraceptive use
céuld be tied not to project interventions but to mobility toward
the east ba.ak or other advantaged areas. Thus we must find
whether the two samples are similarly distributed across
characteristics thought to be relevant to contraceptive behavior.
Of courser we are most concerned not with establishing that there
are no differences at all between the two samples but rather with
.2stablishing that the differences that do exist do not account
for the observed increase in the proportion of women currently
using contraceptives. Table 2 presents the means of the
variables hypothesized tc have an effect on current contraceptive
use and the significance level of the differences between them.

In comparing the preintervention and postintervention
regression samplesr the percentage living along the east bank of
the Nile drope from 59 percent to 55 percent and the percentage
living along paved roads drops from 45 percent to 41 percent
respzctively. While these differences are small, they are
nevertheless esignificant: and they should make it more difficult
to detect an increase in current contracsptive use after the

project interventionr as contraceptive use is known to be higher
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on the east bank than on the west and higher aLonq paveq roads
than unpaved .ocads.

Similarlyr, there are slight but significant differences in
the age distributions of the two samples. There is no
differencer however: in the proportion of women in the age-group
25-34. This is reassuring given the relaticnship between age and
current contraceptive user in which current use is highest in the
middle age-range and lowest in thie youngest and oldest age-
ranges. The two samples did not differ in terms of the number of
children born alive or the number of deceased children. The
preinterventicn sample has a higher proportion of respondents
with one or more children under age five. This again may linit
our ability to f£ind an increase in current contraceptive user
since women with children under age five reoort higher levels of
current use than do those with no children under five years of
age.

Compared to the preintervention sampler the postintervention
sample has a slightly higher proportion of women with an
intermediate level of education, offset by a slightly lacwer level
of women with an elementary education. Both of these groups
report higher levels of current contraceptive use than do women
with no education, among whom there is no difference between the
two samples.

Husband's education differs across the two samples at the
extreme ends of the distribution only. The preintervention
sample has a slightly higher proportion of husbands with no

education and a slightly lower proportion of husbands with a high
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school education than does the postintervention sample. There
are also aslight differences in the distribution of husband's
occupation. Neither husband's education nor husband's occupation
emerged as a significant predictor of current contraceptive use
before or after the project intervention. And while the
differences in their distributions before and after the project
are statistically significants they do not appear to suggest that
the two samples differ drastically in terms of the socioeconomic
status of the respondents. There is no significant difference
between samples in the average size of a family's land holdings.

The respondent's ownership of television and radior another
possible indicator of socioeconomic statuss appears to be the
only variable whose distribution in the two samples may be cause
for concern. The percentage of respondents owning both a
television and a radio increases from 13 percent prior to the
project to 22 percent following the project. Ownership of these
items is thought to be positively associated with current
contraceptive use. Howeverr because this was the only variable
whogse differences across samples were thought to relate to the
increase in current contraceptive user and as there are other
variables in the model whoae differences would lead us to expect
a decline in current contraceptive users no effort was made to
remove any of these differences between the two samples prior to
the regressions. Of courser the regressions themselves include
certain controls within each surveyr which helps give a clear
comparative picture of relationships before and after the

introduction of project services.
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THE KETHODOLOGY

Our analytical strategy is to use logistic regresgion to
generate a number of equations that reflect the different levels
of aggregation detailed earlier. Community-level variables,
having the highest aggregative values with regard to the number
of people affected by them: are thought to have a similar effect
on all community members. They are defined here as those
variables that have a common impact on an individual's behavior:.
if differences among individual traits are controlled for.
Freedman (1974) reviewed various hypotheses pertaining to
independent impacts of community-level characteristics on
fertility-related variakles apart from those of individual
traitss and suggested types of analysis: interpretation, and data
collection. On the basis of Freedman's discussion, we have used
two ecological variables: east or west location of villages with
regard to the Niler, and closeness or remoteness of villages to a
paved road. The specification of community-level variables in
this manner arises from our assumptions and concerns about the
differential effects of either or both of them on the likelihood .
of contraceptive use. Location on the east bank is assumed to be
positively associated with contraceptive user since this area is
more developed than the west bank in various sociceconomic
aspects. With regard to proximity to a paved road, we assume
that such a road provides greater access to and interaction with
persons and institutions in the Khartoum metropolitan area and
thereby heightens not only interest but also psychological
readiness to act in accordance with new concepts about

reproduction and family planning. For both the preintervention
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and the postintervention datar our first equations will thus
introduce these two community-level variables alone. ‘

Howaver:, the.analyais of the impact of community-level
variables on contraceptive behavior is not of much value unless
the effects of individual~level variables on that behavior are
also considered. Thereforer for both the preintervention and the
postintervention datar the second set of equations will contain
both community and individual characteristics. The latter
characteristics have been specified in the preceding list. They
combine some demographics economics and social characteristics
that are assumed to have an impact on contraceptive behavior
through changing motivations, attitudesr and access to
contraceptive means. In additions these two equations include
two project-related variables pertaining to health attitudes and
practices that have been encouraged by the project. Inclusion of
these variables in the analysis of contraceptive use will help
determine the degree to which the various components of an
integrated cystem of health and family plarning can function in a
compatible and complementary fashion.

A third project-induced variable concerns the information
drawn from a posttest question on the source of knowledge and
contraceptive supply for ever-users and current users. The
project has channeled this service through the village midwives.
The testabie hypothesis here concerns whether or not those women
who were approached by a project midwife were significantly more
likely than those who were not to practice contraception. This

last variable will be introduced in a third and final equation
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from the postintervention data.

We are most interested in an analysis of the relative effect
of each variable described abcve on contraceptive behavior in the
presence of other competing variables. Such an analysis would
typically require a multiple regression approachs but our ability
to do this is complicated by the fact that in our model:
contraceptive use is a dichotomcus dependent variable, with a
zero representing women who do not currently use contraceptives
and a one representing women who do.

As is now well known: binary dependent variables are not
efficiently estimated by ordinary least squares regression (OLS),
particularly when the distribution of the dependent variable is
as unbalanced as ours is. To estimate current contraceptive user
we chose instead to utilize logistic regressions, in which the
dependent variable is transformed into the natural logarithm of
the odds of falling into the cateqory of users rather than
nonusers. (A more detailed examination of the problems
encountered in the use of OLS and a description of logistic
regression as the solution to these problems appear in the
Appendix.)

Logistic :egression generates Maximum Likelihood Estimates
of the effect of various exogeneous variables on contracepting.
The coefficien*s obtained for the independent variables in the
model estimate tle additive effect of a unit increment in a given
independent variable on the natural logarithm of the odds of
being a current user as opposed to not being a current user. As
suchr these estimates are not thought to be readily

interpretable. Howeverr they can be transformed to reflect
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instead the cxteht to which a unit change in an independent
variable multiplies the likelihood of contracepting (ors for
dummy variables: the extent to whick membership in one category
multiplies the likelihood of contracepting relative to membership
in the reference category). The untransformed coefficients:
their standard errors: and significance levels were estimated in
a series of equations presented in Table 3. The transformed
coefficients and their significance levels for the same equations
are presented in Table 4. Both these tables present two
predictive equations from the baseline survey and three from the
postintervention survey.

In Table 4r Equation 1l(a) from the baseline datar and
Equation 2(a) from the postintervention data give the multiplying
factors of two community-level variables (geographical location
and type of road) on the likelihood of contracepting. For the
location construct: living on the west bank of the Nile is the
reference categoryr while location along an unpaved road is the
reference category for the type of road construct.

Equation 1(b) from the baseline and Eqnation 2(b) from the
posttest data give the multiplicative magnitudes of the effects
on the likelihood of contracepting of both the community-ievel
and the individual-level socioeconomic and demographic variables.
The number of children a woman had borne and the number of her
children who had died are continuous variables. The other
individual-level variables are discreter and their respective
reference categories are footnoted in the table. 1In addition:

these two equations contain two project-related indicator
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variables concerning health attitudes and practices. The first
indicates whether or not the respondent's children had been
vaccinateds the second, whether or not the respondent felt that
breastfeeding of diarrheal infants should be increased or
continued. Equation 2{c) pertains only to the postintervention
stage and includes an additional oroject-induced variable:
contact with the village midwife. - '

In our analysiss comparisons will often be made between the
coefficient for a given variable in one equation and the
coefficient for the same variable in another equation. This is

thought to be considerably more useful than simply comparing

changes in the significance level of the given variable. Changes
in significance can easily occur with little actual change in the
coefficients themselves. The size of our samples allows us to
use the t-statistic (detailed in Cohens 1983), in which the
difference between the two coefficients being tested is divided
by the square root of the sum of the coefficients' variances.
With this background estabiished, we can begin to examine the

results of the various predictive models.

THR CONKURITY-LEVEL VARIABLES
As has been discussedr the community can have an'effect or:
the contraceptive behavior of its individual members that is
either independent of or related to the effects of individual
socioeconomic and demographic traits. The community is thought
to channel its influence on fertility regqulation through
intermediate effects on motivation and att.tudes toward, and

accessibility ofr methods of contraception. Women who are
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members of the relatively wealthier and better educated
community on-the east bank and or women who live near paved roads
have more motivation toward and more access to means of
contraception than do their counterparts on the west bank and

those living near unpaved roads.

The coefficients of the two community variables estimated in
'Equation 1{a) prior to the project interventions indicate that
location on the east bank and location along a paved road are
both positively and significantly associated with contracepting.
Women in villages on the east bank are 1.6 times as likely to

contracept as are women in villages on the west banks and women

in viliages on paved roads are nearly three times as . ikely to
contracept as are women in villages alonga unpaved roads.

We are more interested, howeverr in the extent to which the
community-level variables maintain their effect on cnntracepting
when we also include numerous individual-level variables in the
model. If community-level variables worked only through their
effects on individual characteristics that in turn determined
contraceptive user we would expect inclusion of the individual-
level variables to lessen the effect of the community-level
variables. Ifs on the other hand, community-level variables had
an independent impact on contracepting that could not be captured
through inclusion of individual-level characteristiss, we would
expect the impact of the community constructs to remain when we
control .c: individual-level characteristics.

It is interest ag to note that these coefficients retain
their levels of significance when the individual demographic and

socioeconomic differences have been controlled for (Equation
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1(b]). The magnitude of the effect of location on the east bank
remains the samer while the magnitude of the effect of location
along a paved road drdps somewhat, so that in Equation 1l(b).
women living along a paved road are slightly less than twice as
likely as women along unpaved roads to be currently
contracepting. That these large differences pers'st between east
and west banks and batween paved and unpaved roadsr even after
the education of womens presence of a latriners ownership of a
television and radios and reproductive behavior are cnntrolled
for: suggests that the differences in contraceptive behavior
observed above arer in generals not attributable to differences
in the distribution of these individual-level variables.

In Equation 2(a)rs which focuses on the community-level
variables following the project interventions: only the effect of
location along a paved road retains the magnitude and level of
significance observed in the preintervention data. Inclusion of
the individual-lev#l variables in Zquation 2(b) again does not
significantly change the observed effects of the community-level
variables. The effect of living on along the east bank is
insignificant in both Equation 2(a) and Equation 2(b, and
significantly different from the effect observed in Equation
1(b)e This difference in the effects is thought to be due to the
dramatic increase in contraceptive prevalence on the west bank
and the comparatively siight increase on the east bank. 1In the
initial stages 13.1 percent of the women on the east bank
reported current contraceptive use, compared with only 6.3

percent on the west bank. Following the project interventions
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14.8 percent of the women on the east bank reported current
contraceptive uses compared with 12.3 percent on the west bank.
The project itself did not attempt to introduce any
selectivity based on bank location in terms of training,
supervision, or service delivery. The disappearance‘of the
difference between the two banks is thus extraordinary.
particularly given the heightened responsiveness to fertility
regulation hypothesized for more economjcally privileged and
educated womens such as those on the east bank. The difference
in the effect of living on the east bank before and after the
project suggests that the project intervention was less effective
among precisely those women whc were thought to be most inclined

to contracept.

THE INDIVIDUAL-LEVEL VARIABLES

Homan's Age 2nd Reproductive Behavior

Age was categorized into three groups: 15-24, 25-34, and
35-49, the last being treated as the reference category. This
was done to accomodate the fact that the bivariate relationship
between age and current contraceptive use was not linear.
Ratherr current contraceptive use was highest in the middle age-
range and lcwest in the younger and older age~groupsr a common
pattern. Nevertheless,s age failed to make any significant
contribution to the model and is not included in the regqression
tables . It is our hypothesis that the inability of woman's age
to predict current contraceptive use was due to the fact that the
model included three other variables pertaining to reproductive

behavior.
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The effects of reproductive behavior on current
contraceptive use were estimated using the number of children
born aliver the number of deceased children, and an indicator for
the presence of one or more childéren under five years of age.
Membership in the oldest age-group was of course positively and
significantly related to the number of children ever born as well
as the number of deceased childrens and the opposite was true for
women in the younger age-ranges. Alsor younger women tended to
have children under age five in th2 householdr while older women
did not.

The coefficients in the row for the number of live-born
children are ©positive and significant in the columns for
Equations 1(b) and 2(b): The likelihood of contracepting
increases by a factor of 1.12 and 1.14, respectivelyr with a unit
increase in the number of children born. In Equation 2(b), for
exampler the change from a childless state to having one child
increases a woman's tendency to contracept by a factor of 1l.14.,
to five children, by a factor of 1.93 (1.14%), and to 10
childrens by a factor of 3.71 (1.1410),

Other thinge being equalrs an increase in the number of
children ever born pushes a woman toward fertility regulation.
The extent to which this effect is counteracted by a unit
increase in the number of deceased children has received a great
deal of attention in the literature. Given that high fertility
is a necessary response to high mortalityr the decline of
mortality becomes a necessary condition for a decline in
fertility. 1In an earlier study in the Sudans Farah and Preston

(1981) found that in the Khartoum metropolitan arear the death of
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a child in & family increases considerably the proportion of
women wanting more children and reduces significantly the
proportion using contraceptives.

Similarlys in the postintervention datar we find that an
increase in the number of deceased children significantly reduces
the likelihood of contraceptings in our case by a factor of .76.
Although this effect is not significantly different from that
observed in the preintervention datar its significance in the
postintervention data suggests that child mortality is an
important negative determinant of contraceptive use that
pereists in the presence of an active program and counteracts the
positive effect of an increase in the number of children born.
This in turn suggests the importance of integrating child health
interventions with family planning programs.

This latter pointxig also supported by the fact that in
Equation 1(b)s the ptesencé in the family of éhe or more children
ander five years of age positively and significantly increases
the likelihood of current contraceptive user by a factor of 1.7.
The fact that this is not the case in the postintervention data
is related to the fact that the vaccination intervention was
aimed only at those respondents with children under five years of
age. As a resultr respondents with children under five are more
likely to have been exposed to the other project interventions as
well. Inclusion of the project-related variables in both
Equation 2(b) and Equation 2(c) could thus be expected to wash
out the effect of having children under five years of age in the

household.

24



Maternal Education
Prior te the project interventions. thz coefficients

asgsociated with different categories of maternal education
demonstrate that the likelihood of using contraceptives rises
with increasing level of education. As Eguation 1l(b) shows.
compared to women with no educations those with at least some
elementary schooling are more than one and a half times as likely
to contracept and those with an intermediate education or more
are three times as likely to contracept.

From the viewpoint of our theoretical framework, the
channels through which a woman's education influences
contraceptive behavior can be well documented. Increases in
maternal education are thought to reduce child mortality
(Caldwell, 1979; Preston, 1978) and thereby impinge on a woman's
motivation to contracept by increasing the potential supply of
children (Bourgeois-Pichatr, 1979). Through its various effects
on motivation for fertility regulation, and attitudes toward and
knowledge of family planning techniques, maternal education is
considered one of the most important factors influencing,
contraceptive behavior.

The coefficients observed for maternal eduvucation in the
postintervention model {Equation 2([(bl) are not significantly
different from those observed prior to the project (Equation
1[bl). It is worth noting, howeverr that in the postintervention
models women with an intermediate education or more are not
giynificantly more likely to contracept than are women with no
education at all. The fact that the effect of an intermediate

education after the project does not differ significantly from
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the effect observed before the project prevents us from d;awing
any dramatic conclusions from the logs of significance observed
in the postintervention model. BHowevers the fact that the effect
of an intermediate education doeg not differ across the
interventions coupled with the losis of significance in the
postintervention model, does not confirm the hypothesis that
highly educated women in the project area would be more
predisposed to contraceptive use than women with no education at

all.

Additiopal Socicecopamic Characteristics

In our initial analyses of the preintervention datar several
socioeconomic variables hypothesized to affect current
contraceptive use failed to make any significant contributions to
our regression models. Both husband's occupation and husband's
education were dropped from the model for failing to
significantly improve the model chi-square. The same was true
for the size of the respondent's family land holdings. These
variables also failed to contribute statistically to the.
postintervention models and were excluded from the final
analyses. The insignificance of the husband's education lacks an
easily comprehended e-planation. Howevers one tentative
interpretation may be that husbands in general are quite uniform
in their receptivity to the idea of family plannings and hence
their edhcational differences do not discriminate among them.

Two socioeconomic variables emerged in the analysis oi the
preintervention data as significant predictors of current

contraceptive use. The first concerned the presence of a latrine
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in the respondent's household. In the project communities, this
variable is clearly associated with economic well-being and the
previously described predispositions toward contraceptive use
that such well-being engenders. Respondents with latrines in
their houses were nearly twice as likely to be current
contraceptive users as were respondents without them in both the
preintervention aﬁd the postintervention models. This suggests
that in addition to maternal education, other characteristics
associated with increasing levels of development continue to
impinge as described above on the readiness of community members
to accept modern methods of contraception. The second variable
associated with socioeconomic status that was significantly
related to current contraceptive use was the respondent's
ownership of both a television and a radio. In our initial
modelss we also contronlled for ownership of either a television
or a radior but found no differences in current contraceptive use
between this group and those owning neither. In Equation 1(b)«
prior to the project interventions, we found that those owning
both items were more than one and a half times as likely to be
currently contracepting as were those with one of them or
neither.

In addition to confirming the important effect of
gsocioeconomic characteristics on fertility regulationr this
result probably reflects the paramount effect of mass media on
widening the general awareness of women and thereby freeing them
from traditional cultural values. As Caldwell (1967) suggests:

the spread and growth of mass media items reflect the breaking



down of cultural barriers and the diffusion of universal
fertility nosmss. This in turn tends to enhance parental
attitudes toward fertilitv regulation and actual methods of
contraception.

Howevers the postintervention model indicates that following
the projects this effect dissappeared entirely. We draﬁ this
conclusion both because in Equation 2(b), ownership of these
ipéms is insignificant and because the postintervention effect,
or lack thereofr is significantly different from that observed in
the preintervention model (Equation 1lI[bl). We are cautioned by
the fact that the proportion of respondents owning both a
television and a radio was significantly higher after the prcject
than before and that there may have been smaller differences
between those who do not own both and those who do.
Neverthelesss the findings do not appear to support the
hypothesis that those who are receptive to external sources of
information would be most receptive to the new ideas and services
provided by the project. We may perhaps have found precisely the
opposite -- that the project was more successful in reaching
those who had been hypothesized to be less predisposed to the

project interventions.

THE PROJECT-RELATED VARIABLES
Two variables related to the project itself were included in
both Eduation 1(b) from before the introduction of services and
Equation 2(b) from after the introduction. These variables
concerned vaccination of children under five years of age and

women's attitudes toward breastfeeding diarrheal children. The
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third project variabler én indicator for the village midwives
being the source of family planning knowledge and servicesre is
included only in the final postintervention model (Equation
2(cl). This variable could not be included in the pre-
intervention model for the simple reason that the village midwife
did not function in that capacity prior to the project.

In the preintervention modelr Equation 1l(b)r neither the
vaccination of children under five nor the belief that diarrheal
children should receive continued or increased breastfeeding was
significantly related to current contraceptive use. Both coﬁld
have been dropped from the model without adversely atfecting the
model's ability to estimate current contraceptive use.
Nevertheless: because the project interventions would focus on
these variables in addition to family planning servicesr they
were included in the analysis.

In Equation 2(b)r we found that both the vaccination of
children under five years of age and the belief that
breastfeeding of diarrheal children should be increased or
continued were significantly related to current contraceptive
use. Those with vaccinated children were nearly twice as likely
to currently contracept as were those with unvaccinated childrens
and those who felt that breastfeeding should be increased or
continued were slightly less than one and a half times as likely
to contracept as were those who did not. While the effect of the
vaccination variable is not significantly different from that
observed prior to the projectr the effect of the breastfeeding
attitudes variable is. The significant and positive relationship

between these variables and current contraceptive user coupled
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with the sidgmificant shift in the relationship hetween
breastfeeding attitudes and curre.nt user indicates to us that the
project was able to develop consistent attitudes and behaviox
among the community women concerning child health and fertility
regulation.

In Equation 2(c), we introduce the project-induced variable
indicating that the village midwife was the source of the
respondent's family planning knowledge and supplies. This
equation also controls for all the variables appearing in
Equation 2(b). Those respondents who used the village midwife to
obtain family planning knowledge and services were l.7 times as
likely to be currently contracepting as were those who did not.
Inclusion of this variable in Equation 2(c) did not significantly
alter any of the coefficients obtained in Equation 2(b). It is
worth noting that although the effect of breastfeeding attitudes
on current contraceptive use in the latter equation is no longer
significant, it remains significantly different from the effect
observed prior to the project intervention in Equation 1(b),
primarily because of the shift in the direction of the
relationship. As was the case with the presence of children
under five years of ager this variable's loss of significance in
Equation 2(¢) is thought to be related to the fact that in
addition to providing family planning knowledge and servicesrs the
midwives were heavily involved in promoting both vaccination
practices and breastfeeding of diarrheal infants. We thus would
expect inclusion of the variable concerning use of the village

midwife's family planning services to slightly'reduce the effects
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of the remainihg two variables concerning vaccination practices
and breastfeeding attitudes.

The significance and magnitude of the effect that contact
with the village midwife had on the likelihood of currently
contracepting indicates that the project was highly successful in
using village midwives to promote contraceptive use ih their
communities. The effect of vaccination practices and the shift
in the effect of breastfeeding attitudes indicate further that
the midwives were capable of promoting child health practices and
attitudes consistent with those entailed in fertility regulation.
It is our hypothesis that women who were stimulated by the
project to take additional steps regarding the health of their
children were also more likely to be innovative regarding
fercility regulation.

The comparative analysis of the role of the project-related
factors with that of the development-related factors demonstrates
that the community-based projectr with its low-cost: multiphasic
approachr has had a significant impact on the contraceptive
behavior of the target population. This finding does not mean
that development-related factors are unimportant in determining
contraceptive use. Neverthelesss their role in this regard is
considerably more costlyr in terms of capital investment and
times than the rolie of integrated health and family planning
procrams initiated at the community level. Clearlyr such
programs can contribute in the short run, while the effects of

development-related factors appear more slowly.
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| CONCLUSIONS

This analysis is primarily an attempt to assess the effect
hof the Sudan Community-Based Family Health Project on the
contraceptive behavior of women living in villages in the rural
part of Khartoum Province. The project recruited government-
trained village midwives and provided them with appropriate
additional training and supervision to delivér health and family
plahning information and services to the community. The midwives
introduced the program in three rounds of household visitsy
during which they provided education and services to mothers in
their respective communities. Data for this analysis we=xe
obtzined from surveys conducted before and after the project
interventions. The overall proportion currently contracepting
increased during eight months from 10.6 percent to 13.9 percents
and the proportion who ever used contraceptives rose from 22
éercent to 28.5 percentr with greater increases in certain
subgroups.

To examine factors assumed to have differential impact on
current contraceptive user we employed logistic regression with
current use as the dichotomous dependent variable. The
independent variables included community and individual-level
characteristics as well as three project-related variables. The
findings were as follows:

Firstr, prior to the project intervention: the community-
level variables (bank location and proximity to a paved road)
retained their strength and significance even when we controlled
for individual demographic and socioeconomic characteristics.

Following the project interventionss the effect of village
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location alomg a paved road remained unchanged, while the effect
of location on the east bank significantly declined. We
hypothesized that loss of this effect was due to a reduction in
the difference between the proportions of women currently
contracepting on the two banks. This reduction was thought to
contradict hypotheses that the more advantaged women on the east
bank would be more predisposed to accepting the information and
services provided by the project and indicated that the project
was successful in reaching a remote and relatively disadvantaged
population.

Secondr we found in the postintervention equations that the
positive effect of family size on current contraceptive use was
counteracted by the negative effect of child mortality, and we
concluded that this finding offered additional support for
integrating family planning services with maternal and child
health interventions.

Thirdrs individual-level variables concerning fertility
behaviorr and socioeconomic variables such as maternal education:
presence of an indoor latriner and ownership of television and
radior were found to be significant predic.tiors of current
contraceptive use prior to the project interventions. Variables
such as woman's ager husband's education and occupationrs and the
size of family land holdings failed to significantly predict
current contraceptive use and were dropped from the analyses. In
omparing the coefficients obtained for the individual-level
variables prior to the project intervention (Equation 1l(bl]) with

those obtained afterward (Equation 2(bl), only the effect of
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owning both a teievision‘and a radio differed significantly.
Cautioned by changes in the proportion of respondents owning
these itemsr we hypothesized that loss of this effect following
the intervention failed to confirm the hypothesis that those with
access to the mass media would have more modern attitudes that
might predispose them to contraceptive use.

Fourth, project-related variables concerning vaccination
practices and breastfeeding attitudes were not found to affect
current contraceptive use significantly prior to the project
interventions. Following the projectr in Equation 2(b): both
these variables were significantly and positively associated with
current contraceptive user although only the effect of the
variable concerning breastfeeding diarrheal children was
significantly different from that observed prior to the
interventions. Inclusion of the project-induced variable
concerning use of the village midwives' family planning knowledge
and services (Equation 2[c]) indicated that the midwives played
as important a role in promoting current contraceptive use as did
any of the other variables included in the model. Additionally.
we concluded that the project was successful in promoting health
attitudes and practices that werze consistent with the need to
regulate fertility.

Finallyr the overall question at hand involves the extent to
which low-cost community-based project interventions in maternal-
child health and family planning can be effective in communities
characterized by lovw levels of development and little access to
education, employmentr medical carer and large metropolitan

areas. Our data suggest that while the overall increase in
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current contraceptive use certainly rests upon the present state
of developmental variablesr project interventions can
significantly increase the likelihood of current contraceptive
use in these communities, even among those subgroupg of the

population considered to be the least predisposed to fertility

regulation.
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APPENDIX

One of the most commonly cited problems in using ordinary
least squares regression (OLS) to estimate binary dependent
variables 1is that of heteroscedastic or nonconstant error
variance (Goldberger, 1964; Swafford, 1980; Neter and Wasserman:
1974). These authors show that the variance of error terms will
systematically differ with different levels of the independent
variables, thus violating the OLS assumption of homoscedastic
error terms. As a result, OLS generates estimates with non-
minimum variance and thus the efficiency of these estimatess or
rather the ease with which we can accept their significancer is
threatened.

Howevers this violation's threat to OLS has recently been
minimized. Large sample sizes and/or a mean responser between
0.2 and 0.8 are thought to keep efficiency losses from OLS
estimation small. This, howeverr offers us little reassurancer

since the mean response of our dependent variables current

contraceptive uses is considerably below 0.2. Goldberger (1964)

and Neter and Wasserman (1974) also point out that rather than
abandoning OLS for this reasons the two-stage weighted least
squares approach will successfully address the problem. Swafford
(1980) also proposes the Grizzler Starner: and Koch approach as a
solution. While these solutions decrease the standard deviations
of the estimates and thus improve their efficiency, as Hanushek
and Jackson (1977) note, they "treat the central problem of

estimation as the efficiency of the parameter estimates™.

Y

Y

)

b



Numerous authors (Hanushek and Jacksons 1977; Neter and
Wassermanr 1974; Nerlove and Wilson 1973), however: note that
in fact the initicl specification of a linear model itself may
generally be incorrect. Both theoretical and empirical evidence
suggeust "that when the dependent variable is an indicator
variabler the shape of the response function will frequently be
curvilinear" (Neter and Wasssrmans 1974). More specifically.
given the constraint that the dependent vériable is limited to 0
and 1/ nonlinear functions approximating the general S-shape are
usually more appropriate. This is to say simply that changes in
probability at one extreme or the other require greater changes
in the independent variable than changes in probability around
the midpoint. If in fact the relationship between the
independent and dependent variables is S-shapeds the OLS
parameters will be highly sensitive to the distributions of the
independent variables.

Use of a linear model also fails to constrain predicted
values of the dependent variable between 0 and 1. This can be
both embarassing and problematic; embarassing in thét predicted
values beyond 0 or 1 are conceptually impossible; problematic in
that as Hanushek and Jackson (1977) noter the estimated
error variance [Y;(1-Yj)] is then negative.

Swafford (1980) argues that this problem is easily
nverestimated and that in practice linear probability modeling
seldom produces out-of-range predictions. Nevertheless: Hanushek

and Jackson (1977) note a common example in which this occurs,
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ands in additions the mean level of our dependent variable makes
such predictions considerably more likely.

Given these considerationss, numerous authors agree that the
most attractive alternat“ive to OLS is the use of a logit model:
in which the dependent variable is transformed into the natural
logarithm of the odds of being in one cutcome as opposed to the
other. Use of this techniquer referred to as logistic
regression, provides maximum likelihood estimates that fit
independent variables to the S-shaped logistic response function.
Contrary to the opinion of Swafford (1980), logistic regression
can be used with both categorical and continuous independent
variables (Hanushek and Jackson: 1977; Smith and Cheungs 1981)
and in this regard operates with no other constraints than those
that apply to OLS. Additionallyr the logit of the dependent
variable is a linear function of the exogenous variables: and
while the logit is unlimited in ranger the estimated
probabilities are bounded by 0 and 1 (Ranushek and Jackson:
1977). Thuss logistic regression and the Maximum Likelihood
Estimates it generates successfully address the problems
encountered in using OLS. It is considered to be more robust
than discriminant function models in the face of nonnormal
independent variables (Press and Wilson: 1978), and given a
model in which one variable is considered to be dependent on the
others: logistic regression is generally thought to be
preferrable over the usual and more complicated log-linear models
(Goodman, 1970; Swafford, 1980).

The functional form underlying the logit model we intend to



use is presented by the following:
P = 1/(1-e~XB)

where P equals the probability that a woman currently
contracepts: X is the vector of independent variabl#s, and B is
the vector of estimated coefficients.

This distribution ranges from 0 to 1 as XB goes from - to +
infinity. Estimation of this probability is achieved through
estimating the natural logarithm of the odds ratior represented
as Log [P/(1-P)]. Coefficients generated by logistic regression
relate independent variables to the log of the odds ratio in the

following manner:

Log [P/(1-P)] = (By + B1X1j + B2X2j + ... +ByX44)

where X1j = value of the first variable for woman i
xji = value of the jth variable for woman i
Bor By1s B2, Bj = maximum likelihood coefficients of the

independent variables.

The value of Bl is the maximum likelihood estimate of the

additive effect of a unit increment in variable X1} on the log of

the odds of being a current user as opposed to not being a
current user (orr, for dummy variablesr the estimate of membership
in a category relative to being in the reference category).
These coefficients, howeverr are only interpretable as additive
effects on the logit of contraceptive behavior. To avoid

discussing exogenous effects on the logit of contraceptingr it is
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worth noting that the previous equation can be transformed by

taking the antilog of both sides. This yields the following:
[P/(1-P)] = By * B1X1i * B2X2j *... * BjXjj

These estimaces reflect the extent to which a unit change in
an independent variable multiplies the 1likelihood of
contracepting. In the case of independent dummy variables:s these
estimates reflect the extent to which membership in one category
multiplies the likelihood of contracepting in comparison to
membership in the reference category. As these coefficients are
estimates of the multiplicative effect of an independent variable
on the dependent variabler the reader siiould note that a
coefficient of 1.0 represents no effect at all, while
coefficients less than one represent a negative effect and

coefficients greater than one represent a positive effect.



Table 1. Mean agg Children Evgg Borns Percentage oi wq&g Who Ever U
Contra ives Percernta Women Currently Usin traceptives Age-
ceprive c';roup at Tg;\é ogePre and PostintervzntiongSurveys. e
Preintervention (1980) Postintervention (1981)
) Ever- CQur- . Ever- Cur-
Age~Group Mean Parity Use rent Mean Parity Use ren
Use Use
15-19 1.439 12.4 04.7 1.845 10.1 07.5
20-24 2.415 22.6 12.1 2.418 28.4 13.9
25~-29 3.881 26.8 13.3 2.583 33.6 15.0
30-34 5.660 25.0 12.8 5.178 38.3 20,5
35-39 6.651 25.3 10.3 6.681 28.3 12.5
40-44 7.348 19.9 11.5 7.349 29.4 14.6
45-49 7.357 08.3 02.5 7 .445 12.6 06.6
Average 4,576 22.1 10.6 4.433 28.5 13.9
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Tahle 2. Means and Proportions of Selected Variables.

A/ Preinte tion Postjin tion Significance
ariable ?N-F:’gg?} J( f gn ofgglfference
East Bank .592 .554 <.
oSt Bank 1308 ‘346 05
Paved Road .448 .41% <.05
Unpaved Road 552 .58 :
Age of Mother 30.7 31.5 <.05
25-34 357 .350 Ng
35+ .388 .425 <.05
Live-Born Children 4.85 4.71 NS
Deceased Children 471 471 NS
One or More Children Under 5 o1 . <,001
No Chri'ldren Underrg £ 2%8 g%é

s Reopcatdans hool .574 .589 NS

Preschool or Elementary .382 .347 <83

Intermediate or more .045 .064 <.
Husband's Education

Never Atten School .389 .324 <,001

Preschool or Elementary 4ig 438

Intermediate .1 .

High School or more .060 .090 <.01

on

Farmer Shephgagl 329 .36 <.001

égggrer .367 3236 <288}

Othei/gggjir /Unknown . % 88!4 <§81
Ownership of Land .490 .582 NS
Ownership of TV & Radio

R # 2 &5

No TV or Radio .326 216 - <2881
Vaccinated Childﬁn 127 .380 <.001
No Vaccinated Children .873 .620
Breastfeed diarrheal child .152 « 266 <.001
Midwife Source of Information MNA .625 <.001
Current Contraceptive Use .104 .133 <.05%

Note: NS= not si icant
NA= not apfxl!nifcab le




Table 3. Likelihood Coefficients of Explanatory Variables Derived from

the Pre Postintervention Surveys (Standard Errors in Parentheses).
Variable Preintervention (N=1,677) Postintervention (N=1,438)
atior uation uation tio tion
Hygation Hajat fagation fayation Fayaty
East Bankl .484** .459%* -.071 -.006 .003
(.197) (.202) (.172) (.177) (.177)
Paved Road? L987* .620* .647* .542% .608*
v 18 (389 c85h ci8d (.186)
Live=Born Children 117* . 129* .122*
(.035) (.035) (.035)
Deceased Children -.130 ~,275*%* -, 269%*
(.122) (.128) (.128)
One or More Children Under Fived .542%* .2 .15
(.Bg (.Zﬁ) (.233)

Woman's Education4

Preschool or Elementary (:igé;* 5 é ;* (:igi;*
Intermediate or more 1,116* .084 .

(.360) (.347) (.350)

Presence of Indoor Latrine® S577* .566% .559%*
(.216) (.213) (.214)

Owmership of TV & Radic® 35" 993 3

Vaccinated Children’ .376 .615* .535*
(.213) (.201) (.204)

Breastfeed Diarrheal Child® -.283 . 3447* .310
(.2/1) (,178) (.179)

Midwife Source of Information® 547*

(.190)

inercept Tt W Bt

Model Chi~-Square 54.71 123.26 15.95 73.11 81.80

Degrees of Freedam 2 11 2 11 12

*p<.01

**p<.05.

espective reference groups of the variables footnoted are as follows:

1. Living on the west bank. 6. Not owning both a TV and a radio.

2. Living on an unpaved road. 7. No vaccinated children.

3. No children under five. 8. Decreasing or stopping breastmilk.

4. Never attended school. 9. Midwife did not discuss family planning.

5. No latrine in the house.




Table 4. Multiplying Factoi:'?keﬁ Eépéar?gaegggfables Derived from Maximum

Variable Preintervention (N=1,677) Tostintervention (N=1,438)
uation uation tion tl t3
Fapation Eapat Faggrion Hyation Fayation
East Bank! 1.622%* ]1,583%® .931 .994 1,003
Paved Road? 2.684*%  1,859% 1.910* 1,720  1.837*
Live-Born Children 1.124* 1.138* 1.129*
Deceased Children .878 .760%* . 764%*
One or More Children Under Five3 1,719** 1.240 1.170
- 4 :

Woman's £ducat

T e ohoat ot Bl ementary 1.650%+ 1.610%%  1,599%+

Intermediate or more 3.054* 1.793 1.917
Presence of Indoor Latrined 1.780%* 1.760%  1.749*
Ownersnip of TV & Radicb 1,.685%* .992 1.035
Vaccinated Children’ 1.456 1.850* 1,707+
Brear+feed Diarrheal Child8 «754 1.410** 1.363
Midwife Source of Informat:ion9 1.727*
Intercept 0.048 0.103 0.119 .022 .017
Model Chi-Square 54.71 123.26 15.95 73.11 81.80
Degrees of Freedom 2 11 2 11 12
*p<.01.
**n<, 05,

Respective reference groups of the variables footnoted are as follows:

l. Living on the west bank. 6. Not owning both a TV and a radio.

2. Living on an unpaved road. 7. No vaccinated children.

3. No children under five. 8. Decreasing or stopping breastmilk.

4. Never attended school. 9., Midwife did not discuss family planning.
5. No latrine in the house.
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