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Background: Contraceptives are one of the most cost effective public health interventions.
Anunderstanding of the factors influencing users’ preferences for contraceptives sources, in addi-
tion to their preferred methods of contraception, is an important factor in increasing contraceptive
uptake. This study investigates the effect of women’s contextual and individual socioeconomic
positions on their preference for contraceptive sources among current users in Nigeria.
Methods: A multilevel modeling analysis was conducted using the most recent 2008 Nigerian
Demographic and Health Surveys data of women aged between 15 and 49 years old. The analysis
included 1,834 ever married women from 888 communities across the 36 states of the federation,
including the Federal Capital Territory of Abuja. Three outcome variables, private, public, and
informal provisions of contraceptive sources, were considered in the modeling.

Results: There was variability in women’s preferences for providers across communities. The
result shows that change in variance accounted for about 31% and 19% in the odds of women’s
preferences for both private and public providers across communities. Younger age and being
from the richest households are strongly associated with preference for both private and public
providers. Living in rural areas and economically deprived neighborhoods were the community
level determinants of women'’s preferences.

Conclusion: This study documents the independent association of contextual socioeconomic
characteristics and individual level socioeconomic factors with women’s preferences for contra-
ceptive commodity providers in Nigeria. Initiatives that seek to improve modern contraceptive
uptake should jointly consider users’ preferences for sources of these commodities in addition
to their preference for contraceptive type.

Keywords: abortion, contraceptive, multilevel choice, Nigeria, preference, socioeconomic
disadvantaged

Introduction

Modern contraceptives have been proven to be both cost effective! and effective
by allowing sexually active women to delay motherhood, prevent unintended preg-
nancies, and avert untimely deaths due to unsafe abortions.>? Despite the benefits
of modern contraceptives and decades of awareness, socioeconomic disparities in
modern contraceptive uptake in developing countries remains a major health policy
challenge.* It is estimated that about 250 million women in the developing regions
of the world are still without any form of contraception,> and are therefore at risk
of unintended pregnancies.” Recent years have seen a surge in the supply of, and
demand for modern contraceptives among countries in sub-Saharan Africa (SSA)
and South East Asia. This scenario is attributed, in part, to an increased awareness
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of individuals’ preferences for small families,® and women’s
empowerment initiatives.” ! Yet, disparities in access to and
utilization of modern contraceptives persist between poor
and wealthy households in these countries.*

The promotion of contraceptives in countries with
high fertility rates such as Nigeria has the ability to
reduce poverty and hunger.'”” According to one study,'
Nigeria has a contraceptive prevalence rate less than 15%.
Low contraceptive prevalence rate is a precursor of high
maternal and child mortality and morbidity in most low
and middle income nations. It is therefore not surprising
that the country ranked highly on the two indices when
compared with other nations. It is well documented that
individual level attributes such as household wealth,'*'¢
religion,!” social caste,'® as well as distance'® to and avail-
ability of contraceptives at local health centers, have an
impact on contraceptive uptake. Equally well established
is the influence of contextual level factors such as social
capital®*?'and community normative attributes on contra-
ceptive provisions.?=

However, the role of neighborhood socioeconomic
development in hindering or shaping contraceptive pro-
vision and access has been less explored. Evidence has,
however, shown that the dynamics of modern contracep-
tive uptake is complex, and to a large extent is influenced
by a myriad of factors which operate at more than one
level 24227 The level of socioeconomic development within
a neighborhood is an important determinant of access to
health care and may sometimes explain key disparities in
uptake of preventive care. In the context of contraceptives
in Nigeria, little systemic evidence exists on the relation-
ship between users’ contextual socioeconomic character-
istics and their preferences for contraceptive providers. On
this basis, this research has been conducted to fill the gap
in knowledge from a multilevel modeling perspective.*
Multilevel modeling techniques have been used to exam-
ine contraceptive use dynamics in several countries.?”?
However, its application in furthering the understanding
of contraceptive provision in SSA and Nigeria is lacking.
The advent of multilevel modeling, as a technique for
examining the effect of community level factors, allows
the analysis of clustered data and the proper estimation
of standard errors which varied between neighborhoods,
and important for policy purposes. Therefore, the goal of
this study is to examine the effects of both individual and
contextual socioeconomic characteristics on current users’
preferences for modern contraceptive providers in Nigeria
using a multilevel analytic framework.

Materials and methods

Data analyzed in this study were sourced from the 2008
Nigerian Demographic and Health Survey (NDHS).” The
NDHS was conducted by the Nigerian National Population
Commission with technical assistance from ICF Macro
International Inc; the United States Agency for Interna-
tional Development provided the financial assistance for
the surveys. The survey employed a multistage sampling
design in selecting a randomly stratified sample of clusters,
otherwise known as enumeration areas (EAs). From each
EA, which sometimes served as proxies for neighborhoods,
a random sample of women aged 15—49 years and men
aged 15-59 years were selected and interviewed separately.
A standard questionnaire was then administered to obtain
information on demographic and health characteristics
from the respondents using face to face interviews. The full
details of the data collection procedure and design used in
NDHS surveys is published elsewhere.? This study is based
on 1,834 women of reproductive age from 888 communities
who participated in the 2008 NDHS.

Ethical considerations

The survey instrument used in the data collection for the
NDHS was duly approved by the National Ethics Committee
in the Federal Ministry of Health, Abuja, Nigeria and the
institutional review board of ICF Macro Inc in Calverton,
USA. Permission to use the survey data for this analysis was
obtained from the ICF Macro Inc.

Study variables

Dependent variables

Three dependent variables of women’s preferences for provid-
ers of modern contraceptives were considered. The sources of
modern contraceptives were classified into: (1) government
hospital which comprised any health care facility maintained
by government at local, state, and national levels; (2) pri-
vate, which comprised private clinics and hospitals owned
by an individual, nongovernment or religious organization,
pharmacy stores, patient medicine sellers, and hawkers;
and (3) sourcing of contraceptives from friends, family,
and others which was categorized as informal contraceptive
provision. Contraceptives in this study referred to modern
contraceptives in any form such as barriers, tablets, implants,
and injectables.

Independent variables
These are various women’s and household level character-
istics, and are described in Table 1.
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Table | Definitions and measures of individual and area level
explanatory variables used in the study

Variables Measures

Woman'’s age (years)  Categorized as |5-24, 25-34, >35 years

Woman’s education Categorized as none, primary, and secondary
and higher
Woman’s occupation  Categorized as not working and working
Partner’s education Categorized as no education, primary, and
secondary and higher
Partner’s occupation Grouped as not working and working
Household wealth Household wealth index was constructed based
index on ownership of durable items such as radio set,
refrigerator, television, motor car, and quality
of dwelling such as floor type or roof type using
principal component analysis. This resulting index
was then categorized into five quintiles: poorest,
poorer, middle, rich, and richest
Place of residence Rural or urban
Area economic Constructed using principal component analysis
disadvantage index based on:
I. Proportion of respondents living in rural areas
2. Proportion of the respondents who were
unemployed
3. Proportion of the respondents living below
the poverty level (below 20% quintile)
4. Proportion of the respondents who were
uneducated
This resulting index was then grouped as
either low and high level of neighborhood

socioeconomic disadvantage

Community level explanatory variables
Communities were categorized basically through grouping of
clusters, otherwise known as EAs, and were used as proxies for
neighborhoods. The neighborhood socioeconomic disadvantage
index was developed using principal component analysis.%3!
This comprised of four variables as follows: (1) proportion of
respondents living in rural areas; (2) proportion of respondents
who were unemployed; (3) proportion of respondents living
below the poverty level (below 20% quintile); and (4) propor-
tion of respondents with no formal education.

The scores generated from the continuous neighborhood
socioeconomic disadvantage index have a mean value of 0
and standard deviation of 1 and were used to classify neigh-
borhoods into two categories: most disadvantaged and least
disadvantaged. If the scores are higher this implies lower
socioeconomic disadvantaged neighborhoods, while lower
scores indicate the least disadvantaged neighborhoods, or
those with a higher socioeconomic position.

Statistical analysis
Individual preferences are behavioral attributes which are
sometimes linked to utility or perceived benefits to be derived

from any goods or services. In this study, the multilevel choice
modeling technique®* was considered to be the most suitable
method of analysis. As a result, individual women’s prefer-
ences for modern contraceptive providers were modeled as
a function of their individual and contextual socioeconomic
characteristics. One of the outcomes categories (informal) was
chosen as the reference category. Then, a set of t—1 logistic
regressions was estimated for the two remaining choices of
providers. These were subsequently contrasted one after the
other and against informal category. A two level multilevel
choice regression model using the logit link function was then
specified as shown in Figure 1. Based on Figure 1, a set of
intercepts denoted by subscript “S”, one each for all the three
options, was estimated. Values of S can range from 1 to t-1.
The ys in the equation is the probability of either choosing
informal sourcing of contraceptives (from friends and family)
or procuring them from a private provider Z, for a current user
J- Meanwhile, B, is a parameter associated with the fixed
part of the model. For clarity, the fixed part of the equation is
interpreted as the effect of a 1-unit increase in a set of deter-
minant variables (X) on the probability of choosing category
s (any other categories) compared to the reference category
t. There is, however, a likelihood that individual users within
the same household are more alike to one another in their
choice of provider than they are to other users from different
households. Thus, intracluster correlation and median odds
ratio (MOR) were used as a measure of random effects to
capture variations among users in the communities.*

Multilevel logistic choice regression

modeling

The measures of association (fixed effects), ie, the likeli-
hood of choosing a particular provider based on a set of
the included explanatory variables, were reported as odds
ratios (ORs) at their 95% confidence intervals (95% Cls).
The measure of variation (random effects) was expressed
as variance along with the standard errors, the intracluster
correlation, and MOR. The MOR captures the unexplained
heterogeneity due to clustering. The statistical significance of
the explanatory variables was estimated using Wald statistics,
with all results at 5% alpha level considered significant. All
statistical analyses were conducted in MLwiN 2.25 software
(Multilevel Modeling Centre, Bristol University, UK).

nij(S)
LOQ . = ﬁoj(S) + ﬁu(s) X1i/‘ + ﬁZj(S) XZij' (1)
ij

Figure | Equation representing the two level multilevel choice regression model.
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Results

Descriptive statistics

Of the 1,834 women whose data were analyzed in this study
and who utilized modern contraceptives, 36.5% sourced
their contraceptives from public facilities; most (55.3%)
patronized private providers for their contraceptives and the
remaining 8.2% obtained theirs through informal provision.
As depicted in Table 2, among the 1,834 eligible women
included in this study, the majority (54%) were aged between
25 and 34 years. More than two thirds (66%) of these
women had formal education and were gainfully employed
(70%). Around 45% were from economically disadvantaged
neighborhoods.

Multilevel regression choice models
Random effect model

(measure of variation)
As shown in Table 3, the results of the random effect model
shows that there was significant variation in the odds of women’s

Table 2 Sociodemographic and economic profiles of women
by choice of family planning providers according to Nigerian
Demographic and Health Survey 2008%

Table 3 Results of the measure of association (random intercept
model)

Random effect Private (informal)

1.505 (0.249)*#*

Public (informal)
0.758 (0.290)**

Community level
variance (SE)
ICC (%) 314 18.7
MOR 3.20 2.28
Note: **P<0.0001.

Abbreviations: ICC, intracluster correlation; MOR, median odd ratio; SE, standard
error.

preferences for private contraceptive providers across the com-
munities (r=1.505; P<<0.0001). The intracommunity correla-
tion coefficient, adjudged by the estimated intercept variance,
shows that the 31% variability in the log likelihoods of women’s
preferences for private providers could be attributed to unob-
served characteristics at the community level. The estimated
MOR (3.20) implied the existence of high heterogeneity in the
odds of patronizing private providers, compared to informal
provision among women across the community. The observed
heterogeneity may be attributed to geographical differences,
which tend to mimic community variation. Similarly, the result
shows that there was 19% variability in the log likelihood of
women using public providers when compared to informal
contraceptive provisions. The observed variability was statisti-
cally significant across the communities (7=0.758; P<<0.0001)
with high heterogeneity MOR (2.28).

Fixed effect model
(measure of variation)

Private and informal provision

As reported in Table 4, women with secondary or higher
education (OR 1.64; 95% CI 1.22-2.18) and at least primary
education (OR 2.38; 95% CI 1.58-3.63), and those aged
25-34 years (OR 1.15; 95% CI 1.07-1.23) and 15-24 years
(OR 1.13; 95% CI 1.05-1.21), had greater likelihoods of
patronizing private providers for their contraceptives when
compared to opting for informal provision. Similarly, increas-
ing household wealth status, residing in a socioeconomic
disadvantaged neighborhood, and living in a rural area were
associated with a higher likelihood of patronizing private
providers. Compared to those without occupation, women
in full time employment (OR 1.10; 95% CI 1.00-1.21) had
a higher likelihood of patronizing private providers.

Public providers and informal
provision

Regarding the choice between public providers and informal
provision, age, living in low socioeconomic disadvantaged

Variables Total Informal Private Public
N (%) N (%) N (%) N (%)

Age (years)

15-24 280 (15.3) 38 (25.5) 166 (16.4) 76 (11.3)

25-34 985 (53.7) 83 (55.7) 571 (56.3) 331 (49.3)

>35 569 (31.0) 28 (18.8) 277 (27.3) 264 (39.4)
Women’s education

No education 208 (11.3) 17 (11.4) 77 (7.6) 114 (17.0)

Primary 514 (28.3) 45(30.2) 286(28.2) 183(27.3)

Secondary’/higher 1,112 (60.4) 87 (58.4) 651 (64.2) 274 (55.7)
Partner’s education

No education 168 (9.2) 9 (6.0) 77 (7.6) 82 (12.2)

Primary 422 (23.0) 34 (248) 225(22.2) 160 (23.9)

Secondary/higher 1,244 (67.8) 103 (69.2) 712 (70.2) 429 (63.9)
Woman’s occupation

Not working 545 (29.7) 45(30.2) 289 (285) 211 (31.5)

Working 1,289 (70.3) 104 (69.8) 725 (71.5) 460 (68.5)
Partner’s occupation

Not working 334 (18.2) 25 (16.8) 173 (17.1) 136 (20.3)

Working 1,500 (81.8) 124 (83.2) 841 (82.9) 535(79.7)
Place of residence

Rural 908 (49.5) 94 (63.1) 459 (45.3) 355 (52.9)

Urban 926 (50.5) 55(36.9) 555 (54.7) 316 (47.1)
Wealth index

Poor 122 (6.7) 14 (9.4) 58 (5.7) 50 (7.5)

Poorer 190 (10.4) 19 (12.8) 78(7.7) 93 (13.9)

Middle 307 (16.7) 31 (20.8) 154 (15.2) 122 (18.2)

Richer 480 (26.2) 34 (22.8) 277 (27.3) 169 (25.2)

Richest 734 (40.0) 51 (342) 447 (44.1) 237 (35.2)
Area economic disadvantage

High 832 (45.4) 69 (46.3) 420 (41.4) 343 (51.1)

Low 1,002 (54.6) 80 (53.7) 494 (58.6) 328 (48.9)
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Table 4 Multilevel
neighborhood and

choice logistic

socioeconomic

regression model of
individual determinants
of choice of family planning providers according to Nigerian

Demographic and Health Survey 2008%

Variables Private (informal) Public (informal)
OR (95% CI) OR (95% CI)

Fixed effect
Age (years)

15-24 113 (1.05—1.21)% 292 (1.71-4.98)%*

25-34 115 (1.07-1.23)%% .82 (1.34-2.45)%**

>35 1.00 - 1.00 -
Women'’s education

No education 1.00 - 1.00 -

Primary 2.38 (1.58-3.63)*** .65 (1.28 =2.11)***

Secondary and higher .64 (1.22-2.18)** .34 (0.91-1.77)
Partner’s education

No education 1.00 - 1.00 -

Primary .21 (0.97-3.56) 122 (0.76—1.68)

Secondary and higher 0.84 (0.25-1.43) 1.47  (1.00-2.15)*
Partner’s occupation

Not working 1.00 - 1.00 -

Working 1.07  (0.73-1.41) .23 (1.09-1.38)**
Women'’s occupation

Not working 1.00 - 1.00

Working .10 (1.00-1.21)* 1.07  (1.00-1.14)*
Wealth index

Poorest 1.00 - 1.00 -

Poorer 1.13 (1.00-1.27)* 0.92 (0.35-1.49)

Middle 1.65 (1.00-2.71)* .11 (0.57-1.65)

Richer 1.37  (1.14-1.64)** 1.15 (0.59-1.71)

Richest 244  (1.55-3.78)** .10 (1.01-1.21)*
Community level factors
Area economic disadvantage index

High 1.00 - 1.00 -

Low 1.28 (1.10-1.47)  1.58 (1.25-1.97)%*
Place of residence

Urban 1.00 1.00 -

Rural I.18 (1.00-1.39)* 0.84 (0.84-1.00)*

Notes: *denotes P<<0.05, **denotes P<<0.001, and ***denotes P<0.0001.
Abbreviations: Cl, confidence interval; ICC, intracluster correlation; OR, odds
ratio; SE, standard error.

neighborhood, and women’s occupations were statistically
significant determinants of choice of public providers when
compared to informal provision. Compared to women with
no education, women who had at least primary education
had a 65% higher chance of patronizing public providers.
Women living in rural areas had a 16% lesser likelihood of
using public providers. Women from the richest households
of the wealth index, whose partners had more than secondary
education, and a full time job had 10%, 47%, and 23% higher
likelihoods of patronizing public providers.

Discussion
This study presents the first attempt to simultaneously
examine the dual role of socioeconomic factors at both the

individual and neighborhood levels on women’s preferences
for modern contraceptive providers in Nigeria. The novelty of
this study lies in its documentation of neighborhood effects
in addition to individual level attributes on contraceptive
provision among Nigerian users. Results show that there
are substantive variations across communities in women’s
preferences for modern contraceptive providers. This find-
ing has never been reported before. This can probably be
attributed to the fact that women from the same communities
tended to have similar attitudes by virtue of their exposure
to common contextual influences.** These influences in turn
manifest themselves in the clustering of individual women’s
preferences for providers in the community.

The result of the multilevel modeling analysis shows that
living in a less economically disadvantaged neighborhood is
associated with a high likelihood that women will prefer both
private and public providers. This finding is consistent with
what has been reported earlier for other preventive women’s
health interventions.*® Research has shown that women living
in a neighborhood with low levels of illiteracy would to an
extent be able to avail themselves of the opportunity presented
by family planning campaigns through mass media.**’

Findings from this study showed evidence of socioeco-
nomic gradients at an individual level underlying the prefer-
ence among current users for private providers. This finding
was in consonance with what has been previously reported
in low and middle income countries.*** Education is an
individual measure of socioeconomic status and has long
been recognized as a knowledgeable personal asset which
enhances individuals’ propensity to acquire an understand-
ing of what is needed for good health.*'#* In consonance
with findings from earlier studies,'**** this study shows that
women’s educational attainment was significantly associated
with a preference for private providers. This association also
holds true for a choice of public providers among women
who have at least primary education. This finding is not
new and supports what was reported in the Philippines.* In
this study, the results show that the educational attainments
of women were strongly associated with the patronization
of public providers. This analysis also revealed that women
in full time occupations, along with their partners, had a
higher likelihood of patronizing private providers. A prob-
able reason for this is that occupation, which is evidence of
their financial ability, would empower individuals to make
decisions regarding their own health. There is a synergistic
association between educational attainment and occupation.
In developing countries like Nigeria, education improves
women’s chances of securing highly paid jobs.
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The dearth of functional government health care facilities
in most rural settings has continued to fuel the proliferation
of private health care providers and unqualified care person-
nel, including unregistered medicine hawkers across Nigeria.
Therefore, the finding observed in this study that women
residing in rural areas had a higher likelihood of preferring
private providers is not unexpected and has been documented
in previous studies.’®* On the other hand, there is a lesser
likelihood that women living in rural areas prefer public
providers. This finding may be attributed to the existence
of user fees which are charged by most public facilities;
rural dwellers, due to their poverty, would prefer to look for
cheaper alternatives by patronizing nonprofessional health
care providers.

This study found a strong association between women’s
ages and their preferences for both private and public
providers. This finding lends support to what had been
reported before in Nigeria,'® but differs from a similar
study conducted in the Philippines,* where no difference in
women’s choice of private or public providers based on age
was observed.

Study limitations and strengths

It is worthwhile to mention some of the limitations inherent
in this study as well as its strengths. First among the limita-
tions of this study is the fact that the findings were based
on cross-sectional surveys and therefore the author is not
able to account for the switching of providers by the users
of these services. Second, use of an asset based index as
a surrogate measure of household wealth may be criticized.
However, the use of an asset based index as a proxy for
household wealth has been shown to be reliable.’** These
limitations notwithstanding, the strength of this study is in
the novelty of its findings, which provide a new insight into
the existing body of evidence in the research area examined.
Furthermore, one of the key advantages of NDHS, compared
to other existing population health surveys, is that they are
nationally representative and allow for findings to be gen-
eralized across the entire country. The definition and use of
neighborhood socioeconomic characteristics, which are more
correlated than individual measures of socioeconomic status,
further buttress the strength of this study.

Conclusion

This study adds to the existing literature by documenting the
existence of neighborhood level socioeconomic effects, in
addition to the already known individual level socioeconomic
characteristics on women’s preference for contraceptive

commodity providers in Nigeria and SSA. As it has been
documented for the uptake of contraceptives, this study
revealed that individual and contextual socioeconomic char-
acteristics were associated with women’s choices of family
planning commodities providers. Of particular interest is
the finding that most users had a greater preference for the
private sector despite widespread poverty. While this might
be seen as a setback to monitoring contraceptive uptake,
scholars have suggested use of a subsidized approach targeted
at both the public and commercial private sector supply of
contraceptives.*

Thus, there is a need for policies that seek to increase the
uptake of contraceptives by improving women’s standard of
living through investment in education, and by increasing
the existence of public advocacy, enlightenment campaigns,
and economic empowerment programs. Most importantly,
efforts should be made to address widespread poverty in
the communities in which these women reside, which to a
large extent determines their preferences, both in relation to
providers and contraceptive type. Introduction of financial
incentives may offer good hope for women and help to drive
demand for contraceptives. This would encourage an increase
in patronization of approved public and private sector facili-
ties manned by qualified health care personnel as their main
channels of procurement.
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