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Abstract

Increasing modern contraceptive use is important for improving maternal and child health
and achieving economic growth and development goals. However, pervasive high unmet
need for modern contraceptives in sub-Saharan Africa warrants new understandings of the
drivers of modern contraceptive use. A deviance approach (i.e., examining how women’s
experiences/characteristics differ from other women in their community) provides an innova-
tive framework for capturing heterogeneity among women in a community. This framework
can inform public health programming by both exploring how women avoid adverse health
outcomes and understanding the needs of harder-to-reach populations who may experience
health risks, despite living in communities where others do not experience vulnerability.
Using data from Demographic and Health Surveys from 29 sub-Saharan African countries,
we examine how a woman’s deviation from community norms around socioeconomic char-
acteristics and gender and fertility norms and behaviors is associated with modern con-
traceptive use. Random-effects logistic regression models were fitted for each country to
examine relationships between modern contraceptive use and deviance. Some deviance
factors were associated with modern contraceptive use in only a few countries, while others
were significant across many countries. Cross-country consistency in the direction of the
relationship between deviance and modern contraceptive use varied by the specific devi-
ance factor, with some relationships being consistent across countries, and other relation-
ships being more varied. For example, having more education than the community norm
was associated with increased modern contraceptive use across countries; however, marry-
ing older than other women in the community was associated with an increase in modern
contraceptive use in some countries and a decrease in others. More work is needed to
understand the role of deviance on modern contraceptive use; however, this study suggests
that using context-specific deviance approaches may be important for further elucidating
experiences of modern contraceptive use.
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Introduction

Increasing the uptake of modern contraceptive use is an important strategy for improving
maternal and child health [1, 2] and is a pathway to achieving developmental goals [3, 4]. In
many resource-poor settings, unmet need for modern contraceptives (i.e., the percentage of
women who are fecund, sexually-active, and do not want to become pregnant but who are not
using modern contraceptives [5]) remains high [6]. In sub-Saharan Africa, rates of modern
contraceptive use have increased; however, the overall modern contraceptive prevalence is still
low (at 33% in 2015, compared to 64% worldwide), with a high unmet need (24% in 2015,
compared with 12% worldwide) [7]. The continuing high unmet need for modern contracep-
tives in sub-Saharan Africa warrants the need for new understandings of what facilitates or
hinders modern contraceptive use in the region.

In recent years, there has been an increased focus on how place shapes modern contracep-
tive use [8-14]. This research has found that community norms, especially those around fertil-
ity and gender, play an important role in facilitating modern contraceptive use. For example,
Elfstrom and Stephenson (2012) found that community-level economic prosperity, gender
norms, fertility norms, and community health knowledge were associated with modern con-
traceptive use in 21 African countries and that the effects of these community norms varied by
country [11]. Perceptions of community norms may also be important indicators of modern
contraceptive use. Dynes et al. (2012) found that in Ethiopia and Kenya, perceptions of a com-
munity’s approval of family planning were an important factor associated with contraceptive
use [9]. In addition, this study found an association between modern contraceptive use and an
individual’s deviation from what they perceived as ideal in the community (e.g., the likelihood
of contraceptive use decreased if the perception of a community’s ideal for number of sons
was greater than an individual’s actual number of sons). It may not be simply the characteris-
tics of the community environment that shapes an individual’s modern contraceptive use, but
also how an individual deviates from their community’s norms and expectations, and how an
individual perceives that deviation.

Positive deviance is a useful framework that can be used to capture heterogeneity among
women in a community, using a strengths-based lens to understand individuals who do not
face the same risk factors for adverse health outcomes as others who are living in their commu-
nity [15, 16]. A strengths-based lens considers how individuals employ coping mechanisms
and avoid adverse health outcomes, even when exposed to potential health risks within their
environment. Understanding these experiences of heterogeneity among women in communi-
ties builds on Bronfenbrenner’s socio-ecological model [17], which identifies an iterative and
reciprocal relationship between an individual and their environment. A deviance framework
recognizes that an individual’s experiences and the community context alone may not shape
modern contraceptive use, but rather it is the interaction between an individual and their envi-
ronment. When women deviate from community norms or even from important individuals
within their communities, this may influence their health behaviors [18, 19]. An increased
understanding of the relationship between positive deviance and modern contraceptive use
can inform public health programming and public health interventions by providing insight
on how to improve modern contraceptive uptake among other women in the community [20,
21]. This allows us to focus on the resilience that already exists within communities to under-
stand how women are accessing modern contraceptives. At the same time, understanding the
relationship between negative deviance and modern contraceptive use can also inform public
health programming. Negative deviance refers to individuals who may be exposed to more
health risks, despite living in an environment in which other individuals are not necessarily
part of a vulnerable group. Understanding negative deviance can inform public health
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programming by highlighting the needs of harder-to-reach women who may be part of a vul-
nerable group despite living in communities where most women are not.

At both an individual and community level, many factors have been found to be associated
with modern contraceptive use (e.g., socioeconomic characteristics, gender and fertility norms
and behaviors) [10, 11, 22-24]; however, the relationships between an individual’s experience
with these factors (e.g., age at marriage) and their community’s norms around these factors
(e.g., the average age at marriage in a community) is unknown. While it may be expected that
positive deviance would be associated with improved health and negative deviance associated
with worse health, it is possible that the act of being deviant in either direction may contribute
health in different ways; deviance may be perceived as a negative act that isolates a woman
from her community, but it may also be an act that helps to increase autonomy and indepen-
dence. To better understand how deviance from one’s community influences modern con-
traceptive use, this paper examines the relationships between deviance from community
norms and women’s use of modern contraceptives in 29 sub-Saharan African countries. This
paper is aligned with the framework of positive and negative deviance; however, in order to
not arbitrarily place judgment on what is considered to be a “positive” or “negative” character-
istic or behavior, we examine women’s experiences as being more or less than their commu-
nity norms (e.g., having higher or lower parity).

Methods

The data used in this analysis are from the women’s questionnaire from the Demographic and
Health Surveys (DHS) from 29 countries in sub-Saharan Africa where DHS data were col-
lected in or after 2010. All procedures for DHS surveys have been reviewed and approved by
the ICF Institutional Review Board (IRB). All participants provide informed consent. Data can
be made available to individuals who apply for use of data to the DHS. For this study, de-iden-
tified anonymous data were received after submitting a request.

The DHS uses clustered sampling to collect a nationally-representative sample of ever-mar-
ried women of reproductive age (ages 15-49). The DHS uses a two-stage sampling design, first
creating Primary Sampling Units (PSUs) based on the most recent census data and then inter-
viewing 20-30 households from each PSU.

Measures

Modern contraceptive use was measured using a binary variable determining whether or not the
respondent self-reports currently using a modern method of contraceptives (oral contraceptive
pill, IUD, injections, condom, male or female sterilization, implant, or diaphragm/foam/jelly).

Deviance variables were created based on the difference between a woman’s individual
response on a given variable and the aggregate community variable. Since community-level
variables are not included in the DHS, we created aggregate variables to describe community
effects, with each community being defined as one PSU. This is similar to what other studies
have done when using DHS data to examine community effects on reproductive health out-
comes [11, 25]. Aggregate variables were created by taking the mean (for continuous variables)
or proportion (for binary variables) for each variable of all of the responses in a given PSU. To
calculate an individual’s deviance from her community, two separate strategies were used for
continuous and binary variables. For continuous variables, we first calculated the difference
between each woman’s individual characteristic and her community’s mean for that variable.
Then, the difference was standardized into z-scores. Women whose individual z-scores were
one standard deviation above or below her community’s mean were considered to be deviant.
For binary variables, respondents were defined as deviant (having more of a particular
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characteristic than the other women in the community) if they had a specific characteristic
and the proportion of women in the community who had that characteristic was less than
50%. Women were considered to have less of a characteristic than the community if they did
not have a specific characteristic and at least 50% of the women in that community did have
that characteristic. Women whose individual response matched the community norm were
the reference group (e.g., women who had secondary education, when the proportion of
women who had secondary education in the community was greater than or equal 50%).

In addition to the deviance variables, the analysis also considered individual and commu-
nity level factors. At an individual level, the analysis controlled for age and setting (urban vs.
rural). Additional variables included in the analysis were grouped as follows:

Socioeconomic characteristics. Previous research suggests that at individual and commu-
nity levels, income, education, and employment are associated with increased use of modern
contraceptives [22, 23, 26, 27]. This may occur through increased knowledge about and access
to modern contraceptives as well as an increase in reproductive decision-making power.

Individual-level socioeconomic characteristics included a respondent’s household wealth
index score, the woman’s educational attainment, and the woman’s current employment sta-
tus. Community-level variables measuring socioeconomic characteristics included the propor-
tion of households in the community living in the poorest wealth index, the proportion of
women in the community who attained a secondary education or higher, and the proportion
of women in the community who were currently employed. Deviance variables measuring
socioeconomic characteristics included each respondent’s deviation from each of the commu-
nity-level socioeconomic characteristics. Women who lived in the poorest wealth index,
attained secondary education or higher, or were employed when less than 50% of the women
in their communities had these characteristics were all considered to be above their commu-
nity’s average on these characteristics. Women who did not have these characteristics when at
least 50% of the women in the community did have these characteristics were all considered to
be below the community’s average on these characteristics.

Gender and fertility norms and behaviors. Attitudes towards gender and fertility are
important in determining a woman’s motivation and desire to use modern contraceptives and
agency in accessing care [28, 29]. Previous research demonstrates the importance of parity, age
at marriage, and fertility preferences on modern contraceptive use [11, 27-29]; therefore, these
variables represent the gender and fertility norms and behaviors. At an individual-level, vari-
ables for gender and fertility norms and behaviors measured age at marriage, parity, and the
respondent’s ideal number of children. Community-level gender and fertility norm variables
included the community’s mean age at marriage, mean parity, and mean ideal number of chil-
dren. Deviance variables all considered whether or not an individual woman was at least one
standard deviation above or below her community’s mean on these characteristics.

Analysis

Data were analyzed using STATA 14 software package (College Station, Texas). Twenty-nine
separate random-effects logistic regression models were fit (one for each country). All models
included all individual-level, community-level, and deviance-level variables, with modern con-
traceptive use as the dependent variable. A significance level of 0.05 was used to determine sta-
tistical significance. The PSU was included as the random intercept, accounting for the
hierarchical structure of the data and estimating more accurate standard error. The sigma-mu
(random intercept) measured unobserved heterogeneity that exists after controlling for the
variables included in the models. To determine the clustered nature of the data, we first fit
multi-level models that only included the outcome and the random intercept; a significant
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Table 1. Modern contraception use and unmet need across the 29 countries.

random effect signified that the outcome clustered significantly by PSU, illustrating the need

to account for the clustering of the data.

When less than 10% of data were missing on all variables, respondents with missing data
were not included in their country’s dataset. Variables that were missing data on more than
15% of responses in a country were not included in that country’s analysis. When variables
were missing between 10-15%, we determined if data were missing at random; data missing at
random were dropped from the dataset, but if data were not missing at random, that variable

was instead not included in that country’s analysis.

Results

Across the 29 countries, the samples ranged from 3,648 respondents in Comoros to 31,079 in
Kenya (Table 1). The overall modern contraceptive use (ranging from 5.25% in Guinea to

Year Total Sample Size % Use of Modern Contraception % Unmet Need for Modern Contraception
Congo 2011-2012 10,147 17.3 14.3
Kenya 2014 31,079 46.2 12.8
Namibia 2013 9,005 56.5 11.7
Niger 2012 10,202 14.7 14.3
Nigeria 2013 36,018 10.9 12.7
Rwanda 2014-2015 13,353 429 12.6
Zimbabwe 2010-2011 9,074 51.8 7.9

Cameroon 2011 14,306 15.3 17.5
Ethiopia 2011 11.964 24.2 15.2
The Gambia 2013 9,877 7.9 17.3
Malawi 2010 22,500 39.5 15.1
Senegal 2014 12,379 17.7 16.1
Tanzania 2010 9,889 25.0 16.8
Zambia 2013-2014 11,170 414 16.7

Burkina Faso 2010 17,087 15.6 20.4
Burundi 2012 8,869 174 20.2
Comoros 2012 3,648 13.7 20.6
Gabon 2012 7,899 24.2 20.8
Ghana 2014 9,228 22.4 21.3
Guinea 2012 7,138 5.3 20.1
Mozambique 2011 13,604 14.5 20.8
Sierra Leone 2013 15,846 17.9 20.5

Benin 2011-2012 16,575 8.3 32.6
Cote d’Ivoire 2011-2012 9,191 13.0 22.4
DRC 2013-2014 17,480 7.3 23.5
Liberia 2013 6,610 19.9 27.7
Mali 2012-2013 10,107 12.3 23.3
Togo 2013-2014 9,216 17.0 25.5
Uganda 2011 8,453 24.1 24.5

https://doi.org/10.1371/journal.pone.0216381.t001

PLOS ONE | https://doi.org/10.1371/journal.pone.0216381


https://doi.org/10.1371/journal.pone.0216381.t001
https://doi.org/10.1371/journal.pone.0216381

@ PLOS|ONE

Applying a deviance framework to understand modern contraceptive use in sub-Saharan Africa

56.5% in Namibia) and unmet need for modern contraceptives (ranging from 7.9% in Zimba-
bwe to 27.7% in Liberia) also varied across countries (Table 1).

When less than 10% of data were missing on any of the variables or when 10-15% of
responses were missing and determined to be missing at random, respondents with missing
data on those variables were not included in their country’s dataset. In Kenya, Ethiopia, Sene-
gal, Comoros, and Guinea, at least one variable needed to be removed from the logistic regres-
sion model due to missing data. In all of these cases, more than 15% of responses were missing
data or more than 10% were missing and the missing data was found not to be missing at ran-
dom. Across multiple countries, women who were missing data on the ideal number of chil-
dren that they wanted were older than women who were not missing data on this variable. The
proportion of missing data dropped from the sample ranged from 0% (in Kenya and Senegal)
to 8.64% (in Cote d’Ivoire); in 20 of the 29 countries, less than 5% of responses were dropped
from the sample due to missing data.

Tables 2 and 3 include the adjusted odds ratios demonstrating the associations between all
of the deviance variables for all countries and modern contraceptive use (when adjusted for all
other variables in the logistic regression models). In order to understand the context of devi-
ance and modern contraceptive use across countries with different levels of unmet need for
modern contraceptives, Tables 2 and 3 are organized by the country’s unmet need for modern
contraceptives. Comparisons were not made across countries with different levels of unmet
need; however, results are presented in this way in order to assess patterns and understand dif-
ferent country contexts. The Gambia was the only country that did not have any statistically
significant deviance variables in the logistic regression model. After controlling for all of the
variables in the models, the community-level random effects were significant in all countries
except for Guinea.

Socioeconomic characteristics

Table 2 presents results for deviance variables representing socioeconomic characteristics.
When examining the relationships between deviance variables and contraceptive use, some
clear patterns emerged across different countries. In three countries (Kenya, Namibia, and
Senegal) women who did not have secondary education when more than 50% of the women in
the community did were less likely to report using modern contraceptives. At the same time,
in these same countries and in four additional countries (Nigeria, Tanzania, Ghana, and Sierra
Leone), women who attained at least a secondary education when less than 50% of the women
in their community did were more likely to report using modern contraceptives.

Results for the other socioeconomic characteristics varied more across countries. Women
who were employed when most of the community was not were less likely to report using
modern contraceptives; this relationship was consistent across three countries (Namibia,
Rwanda, and Comoros). However, when examining how not being employed when most of
the community was associated with modern contraceptive use, there was some variation across
countries. In Zambia, being below the community average on employment was associated
with a decrease in modern contraceptive use, but in Rwanda and Mozambique, this was associ-
ated with an increase in modern contraceptive use. There was even more variation when
examining wealth index; seven countries having significant findings on wealth index, but the
direction of these relationships was inconsistent across countries.

Gender and fertility norms and behaviors

Table 3 presents results for deviance variables representing gender and fertility norms and
behaviors. Deviance on age at marriage was statistically associated with modern contraceptive
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Table 2. Adjusted odds ratios® and 95% confidence intervals examining relationships between socioeconomic characteristic deviance variables and modern con-
traceptive use from multilevel logistic regression models across 29 countries in sub-Saharan Africa.

Lives in poorest wealth quintile Attained secondary education Employed

In poorest wealth Not in poorest wealth | Does not have secondary Has secondary
quintile, when most of | quintile, when most of | education when most of | education when most of
community is not community is community does community does not

Lowest quartile unmet need (7.9% to 14.3%)

Is not employed Is employed when
when most of most of community
community is is not

Congo 1.00 (0.66, 1.52) 1.02 (0.65, 1.60) 0.83 (0.61, 1.13) 1.19 (0.88, 1.62) 1.27 (0.95, 1.70) 0.78 (0.57, 1.07)
Kenya 1.17 (0.90, 1.52) 1.45 (1.13, 1.87) 0.86 (0.74, 1.00) 1.21 (1.04, 1.42) — —

Namibia 1.11 (0.78, 1.59) 1.11 (0.80, 1.55) 0.68 (0.52, 0.88) 1.41 (1.05, 1.91) 1.10 (0.89, 1.35) 0.79 (0.65, 0.96)
Niger 0.74 (0.32, 1.70) 1.37 (0.64, 2.93) 0.52 (0.27, 1.01) 1.13 (0.59, 2.13) 0.68 (0.42, 1.09) 1.14 (0.75, 1.76)
Nigeria 0.50 (0.19, 1.28) 0.83 (0.42, 1.64) 0.86 (0.68, 1.09) 1.40 (1.11, 1.77) 1.03 (0.82, 1.28) 0.94 (0.75,1.18)
Rwanda 1.00 (0.67, 1.50) 1.46 (1.01, 2.13) 0.94 (0.68 1.29) 1.03 (0.74, 1.44) 1.57 (1.09, 2.27) 0.60 (0.41, 0.85)
Zimbabwe 1.07 (0.72, 1.55) 1.16 (0.83 1.63) 0.93 (0.711.21) 1.22(0.91, 1.64) 0.99 (0.76, 1.29) 0.96 (0.76, 1.22)

Second quartile of unmet need (15.1% to 17.5%)

Cameroon 1.20 (0.53, 2.76) 0.83 (0.39, 1.71) 1.10 (0.85, 1.42) 1.20 (0.93, 1.54) 1.11 (0.90, 1.38) 0.90 (0.71,1.13)
Ethiopia 0.69 (0.40, 1.20) 2.10 (1.20, 3.67) 0.97 (0.59, 1.61) 1.57 (0.95, 2.61) 0.98 (0.71, 1.37) 1.31 (0.96, 1.80)
The Gambia 0.87 (0.46, 1.66) 1.13 (0.60, 2.14) 1.01 (0.62, 1.63) 0.96 (0.59, 1.58) 1.31 (0.81, 2.13) 0.91 (0.60, 1.38)
Malawi 1.12 (0.86, 1.47) 0.90 (0.70, 1.16) 0.81 (0.63, 1.04) 1.11 (0.87, 1.41) 0.89 (0.77, 1.04) 1.01 (0.87, 1.17)
Senegal 1.35 (0.82, 2.22) 1.04 (0.63, 1.72) 0.56 (0.37, 0.84) 1.97 (1.23, 3.15) 0.85 (0.62, 1.16) 1.13 (0.84, 1.50)
Tanzania 1.34 (0.85, 2.13) 0.52 (0.34, 0.82) 1.04 (0.66, 1.65) 1.75 (1.10, 2.78) 1.56 (0.99, 2.45) 0.90 (0.58, 1.40)
Zambia 1.30 (0.94, 1.74) 1.02 (0.75, 1.38) 0.87 (0.70, 1.08) 1.06 (0.84, 1.33) 0.76 (0.62, 0.93) 0.98 (0.81,1.19)

Third quartile of unmet need (20.1% to 21.3%)

Burkina 0.83(0.52, 1.31) 1.62 (1.01, 2.61) 0.93 (0.62, 1.40) 1.15(0.79, 1.68) 0.88 (0.62, 1.24) 1.03 (0.72, 1.49)
Faso

Burundi 0.91 (0.47, 1.76) 0.64 (0.34,1.21) 0.97 (0.53, 1.75) 0.63 (0.37, 1.08) 0.99 (0.63, 1.54) 1.06 (0.69, 1.64)
Comoros 0.55 (0.22, 1.40) 1.32 (0.64, 2.74) 1.15(0.73, 1.81) 0.71 (0.41, 1.25) 1.39 (0.82, 2.35) 0.48 (0.31, 0.76)
Gabon 1.11 (0.70, 1.75) 1.13(0.71, 1.81) 0.83 (0.57, 1.21) 1.05 (0.73, 1.53) 1.11 (0.82, 1.51) 0.93 (0.69, 1.27)
Ghana 0.80 (0.45, 1.44) 1.09 (0.61, 1.94) 0.79 (0.56, 1.11) 1.61 (1.13,2.27) 1.34(0.81,2.21) 0.99 (0.62, 1.58)
Guinea 1.62 (0.52, 5.04) 0.45 (0.16, 1.26) 0.74 (0.32, 1.72) 1.02 (0.42, 2.46) 1.13 (0.50, 2.53) 0.92 (0.46, 1.83)
Mozambique 0.98 (0.49, 1.94) 1.07 (0.54, 2.12) 1.11 (0.82, 1.49) 0.96 (0.73, 1.27) 1.34 (1.02, 1.75) 0.79 (0.61, 1.02)

Sierra Leone

1.15(0.77, 1.71)

1.43 (0.97, 2.10)

Highest quartile of unmet need (22.4% to 32.6%)

0.98 (0.73, 1.32)

1.52 (1.15, 2.01)

1.22 (0.96, 1.54)

0.81 (0.63, 1.03)

Benin 0.96 (0.54, 1.71) 1.31 (0.74, 2.30) 0.95 (0.61, 1.49) 0.93 (0.62, 1.39) 0.90 (0.62, 1.29) 0.96 (0.66, 1.42)
Cbte d’Ivoire 0.88 (0.52, 1.48) 0.97 (0.56, 1.69) 0.98 (0.66, 1.45) 1.29 (0.90, 1.85) 0.97 (0.68, 1.38) 0.79 (0.54, 1.16)
DRC 0.53 (0.29, 0.95) 1.55 (0.89, 2.70) 1.27 (0.81, 1.98) 1.07 (0.71, 1.62) 1.22 (0.86, 1.74) 1.03 (0.72, 1.47)
Liberia 0.98 (0.61, 1.58) 0.93 (0.58, 1.51) 0.88 (0.53, 1.44) 1.49 (0.92, 2.40) 0.92 (0.63, 1.34) 1.33(0.93,1.91)
Mali 2.11 (1.09, 4.07) 0.52 (0.26, 1.06) 0.89 (0.55, 1.14) 1.16 (0.74, 1.81) 0.85 (0.59, 1.23) 1.15 (0.82, 1.62)
Togo 0.67 (0.40, 1.12) 1.48 (0.90, 2.42) 0.98 (0.69, 1.40) 1.13 (0.81, 1.57) 0.89 (0.58, 1.35) 0.97 (0.63, 1.50)
Uganda 1.11 (0.68, 1.81) 0.71 (0.4, 1.15) 0.86 (0.62, 1.19) 1.60 (1.17, 2.20) 1.17 (0.85, 1.61) 0.83 (0.60, 1.15)

*All odds ratios are adjusted for age, living in a rural setting, and all individual-level variables, community-level variables, and deviance-level variables addressing

socioeconomic characteristics (poverty, education, employment) and gender and fertility norms and behaviors (parity, age at marriage, fertility preferences).

https://doi.org/10.1371/journal.pone.0216381.t002

use in more countries than any other variable, with more than half (n = 16) of the countries
having significant results on these variables. The direction of these relationships was not
always consistent across countries, though. Marrying younger than other women in the com-
munity was consistently associated with a decrease in modern contraceptive use in five coun-
tries (Kenya, Niger, Malawi, Senegal, and Zambia). However, marrying older than other
women in the community was associated with an increase in modern contraceptives some
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Table 3. Adjusted odds ratios® and 95% confidence intervals examining relationships between gender and fertility norms and behavior deviance variables and mod-
ern contraceptive use from multilevel logistic regression models across 29 countries in sub-Saharan Africa.

Parity Age at marriage Ideal number of children

Wants more children
than community

Wants fewer children
than community

Lower parity than | Higher parity than | Younger age at marriage | Older age at marriage
community community than community than community

Lowest quartile unmet need (7.9% to 14.3%)

Congo 1.24 (1.00, 1.56)
Kenya 1.10 (0.94, 1.29)
Namibia 1.04 (0.86, 1.26)
Niger 1.01 (0.72, 1.43)
Nigeria 0.95 (0.79, 1.15)
Rwanda 1.48 (0.85, 2.58)

1.07 (0.79, 1.44)
Second quartile of unmet need (15.1% t

Zimbabwe

Cameroon 0.78 (0.63, 0.98)
Ethiopia 0.95 (0.70, 1.30)
The Gambia 0.77 (0.29, 2.04)
Malawi 0.89 (0.73, 1.10)
Senegal 1.15 (0.65, 2.03)
Tanzania 1.34 (0.99, 1.80)
Zambia 0.86 (0.65, 1.14)

Third quartile of unmet need (20.1% to

Burkina 0.90 (0.71, 1.13)
Faso

Burundi 0.37 (0.15, 0.95)
Comoros 0.51 (0.21, 1.27)
Gabon 1.14 (0.90, 1.45)
Ghana 0.99 (0.75, 1.31)
Guinea 2.00 (1.02, 3.91)
Mozambique 0.83 (0.64, 1.09)

Sierra Leone 0.98 (0.82, 1.16)

0.88 (0.66, 1.18)
0.96 (0.83,1.11)
1.16 (0.91, 1.48)
1.10 (0.85, 1.42)
1.18 (0.98, 1.43)
1.13 (0.92, 1.38)
0.95 (0.75,1.19)
0 17.5%)

1.18 (0.92, 1.53)
1.03 (0.81, 1.30)
1.04 (0.70, 1.54)
1.02 (0.88, 1.19)
1.04 (0.82, 1.31)
1.03 (0.79, 1.34)
1.10 (0.93, 1.31)
21.3%)

1.09 (0.89, 1.34)

1.10 (0.78, 1.56)
0.81 (0.52, 1.26)

1.51 (1.06, 2.16)

0.81 (0.62, 1.06)
1.16 (0.71, 1.88)
1.16 (0.89, 1.52)
0.97 (0.79, 1.19)

Highest quartile of unmet need (22.4% to 32.6%)

Benin 1.20 (0.95, 1.51)
Cote d’Ivoire 0.92 (0.69, 1.23)
DRC 1.11 (0.84, 1.48)
Liberia 0.64 (0.42, 0.99)
Mali 0.96 (0.68, 1.35)
Togo 0.58 (0.44, 0.77)

Uganda 1.12 (0.83, 1.52)

1.04 (0.79, 1.37)
1.06 (0.78, 1.45)
1.16 (0.84, 1.62)
1.14 (0.87, 1.48)
1.09 (0.80, 1.49)
1.14 (0.87, 1.49)
0.90 (0.71 1.13)

1.08 (0.86, 1.35)
0.86 (0.77, 0.96)
1.14 (0.91, 1.44)
0.72 (0.57, 0.93)
0.99 (0.85, 1.15)
1.00 (0.81, 1.22)
0.89 (0.73, 1.10)

0.96 (0.79, 1.18)
0.89 (0.75, 1.06)
0.81 (0.58, 1.14)
0.85 (0.76, 0.95)
0.81 (0.66, 0.98)
1.22 (0.98, 1.52)
0.85 (0.73, 0.98)

1.12 (0.93, 1.35)

0.93 (0.69, 1.25)
0.99 (0.70, 1.40)
1.15 (0.88, 1.52)
0.81 (0.64 (1.02)
0.90 (0.62, 1.32)
0.99 (0.79, 1.24)
1.20 (1.00, 1.44)

0.82 (0.64, 1.05)
0.89 (0.67, 1.18)
0.99 (0.78, 1.27)
0.83 (0.65, 1.06)
0.96 (0.74, 1.24)
1.20 (0.92, 1.55)
1.10 (0.89, 1.35)

1.30 (1.10, 1.53)
0.65 (0.60, 0.70)
1.10 (0.98, 1.23)
1.30 (0.98, 1.73)
1.52 (1.36, 1.70)
0.66 (0.58, 0.74)
0.80 (0.69, 0.93)

1.18 (1.02, 1.35)
0.96 (0.79, 1.16)
1.00 (0.76, 1.32)
0.82 (0.73, 0.93)
1.02 (0.85, 1.22)
1.04 (0.88, 1.25)
1.00 (0.87, 1.17)

0.98 (0.82, 1.16)

0.79 (0.63, 0.99)
0.80 (0.55, 1.14)
1.06 (0.90, 1.26)
0.89 (0.75, 1.06)
00.83 (0.55, 1.28)
1.01 (0.86, 1.19)
1.73 (1.50, 1.99)

1.19 (0.99, 1.43)
1.25 (1.04, 1.51)
1.25 (1.02, 1.52)
0.89 (0.70, 1.13)
0.93 (0.74, 1.19)
1.24 (1.03, 1.49)
0.80 (0.65, 0.96)

0.79 (0.63, 0.98)
0.89 (0.74, 1.06
1.14(0.88, 1.49
0.96 (0.79, 1.18
1.05 (0.86, 1.27
0.81 (0.66, 0.99)

— L ==

1.06 (0.86, 1.31)
1.00 (0.69, 1.46)
0.91 (0.80, 1.04)
1.21 (0.95, 1.55)
1.04 (0.87, 1.26)

1.08 (0.84, 1.38)

0.80 (0.59, 1.08)
0.88 (0.69, 1.11)
0.93 (0.73,1.19)
0.66 (0.52, 0.84)
0.94 (0.78, 1.12)

0.75 (0.58, 0.96)
0.88 (0.68, 1.14)
1.02 (0.78, 1.34)
0.79 (0.45, 1.39)
1.02 (0.77, 1.36)
0.94 (0.74,1.21)
1.13 (0.88, 1.45)

1.13 (0.85, 1.49)
0.86 (0.70, 1.06)
0.85 (0.63, 1.15)
0.94 (0.77, 1.15)
0.97 (0.79, 1.19)
0.92 (0.74, 1.13)

0.89 (0.69, 1.15)
0.91 (0.59, 1.41)
1.01 (0.88, 1.16)
0.80 (0.61, 1.06)
0.85 (0.71, 1.00)

1.04 (0.81, 1.35)

0.93 (0.65, 1.33)
0.75 (0.54, 1.04)
0.80 (0.60, 1.06)
0.97 (0.75, 1.25)
0.77 (0.62, 0.95)

0.98 (0.75, 1.29)
0.68 (0.48, 0.95)
0.77 (0.57, 1.05)
3.69 (1.20, 11.40)
0.91 (0.65, 1.27)
0.85 (0.64, 1.14)
1.12 (0.85, 1.49)

* All odds ratios are adjusted for age, living in a rural setting, and all individual-level variables, community-level variables, and deviance-level variables addressing

socioeconomic characteristics (poverty, education, employment) and gender and fertility norms and behaviors (parity, age at marriage, fertility preferences).

https://doi.org/10.1371/journal.pone.021638

1.1003

countries (n = 7), but was associated with a decrease in modern contraceptive in other coun-
tries (n = 6).

Deviating from the ideal number of children that a woman wanted was statistically signifi-
cant in six countries (Congo, Zimbabwe, Guinea, Benin, Cote d’Ivoire, and Liberia). Across all
of these countries except one (Liberia), being deviant on this variable in either direction (i.e.,
wanting fewer or more children than other women in the community) was associated with a
decrease in modern contraceptive use. However, in Liberia, wanting more children than other
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women in the community was associated with having 3.69 times the odds of reporting modern
contraceptive use (p = 0.023).

Most countries that had a significant relationship between deviance on parity found that hav-
ing fewer children than other women in the community was associated with an increase in mod-
ern contraceptive use, while having more children was associated with an increase. The one
exception to this was also in Guinea, where having fewer children than other women in the com-
munity was associated with twice the odds of reporting modern contraceptive use (p = 0.043).

Discussion

Findings suggest that deviance when women (and their families) deviate from their communi-
ties on issues such as a woman’s education or the age that a woman gets married, this may
influence autonomy and decision-making around modern contraceptive use. Women who
had more education than other women in their community were consistently more likely to
report modern contraceptive use, while women who had less education than other women in
their community were consistently less likely to report modern contraceptive use. As a socio-
economic characteristic, the experience of being deviant and having more education than
other women in the community may be related to socioeconomic advantage. Within an envi-
ronment where most women do not attain a secondary education, attaining this level of educa-
tion may represent additional socioeconomic privileges that could help to increase a woman’s
ability to access modern contraceptives. This experience of socioeconomic advantage and hav-
ing more education may also be directly linked with experiences of autonomy as well as fertil-
ity preferences. When women have more education, they may have more decision-making
power within their families [28, 30, 31]. In addition, women who attain a secondary education
may come from a family that values women’s autonomy and empowerment [32, 33]. Further-
more, women who have more education than other women in the community may start child-
bearing at a later age or may have additional goals for education that may conflict with
childbearing; in an environment where most women do not have secondary education, there
may be fewer opportunities to have children while simultaneously attaining education.

Another deviance variable that was statistically significant across many countries was age at
marriage. Marrying at a younger age than other women in the community was consistently
associated with reduced use of modern contraceptives. In this case, women who marry youn-
ger than other women in their community may have less autonomy to make decisions around
modern contraceptive use [34, 35]. It is also possible that women who marry younger are
expected to have more children and therefore are not using modern contraceptives [34, 35].
Results were inconsistent among women who married older than other women in their com-
munities. In some countries, this was associated with an increase in modern contraceptive use
and in others it was associated with a decrease. If women are trying to match the fertility
norms of their communities [9], it is possible that marrying at an age that is later than the com-
munity norm may result in the desire to have children right away, and therefore may reduce
the likelihood of using modern contraceptive use. At the same time, marrying older than other
women in the community may also be indicative of women having values outside of the family
(e.g., values related to education or employment) or having increased decision-making power,
which may result in women choosing to use modern contraceptives [34, 35].

The value of a deviance framework

Findings demonstrate how a deviance framework can build on the socio-ecological model,
demonstrating how interacting with one’s environment may influence modern contraceptive
use [17]. The socioeconomic characteristics and gender and fertility norms and behaviors used
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in this deviance analysis have all been previously identified as being associated with modern
contraceptive use at an individual and/or community level [10, 11, 22-24, 26-29]. However,
even after controlling for all of the variables at individual and community levels, the deviance
variables were still associated with modern contraceptive use. It is not only an individual wom-
an’s expeirence or the community in which she resides that matters, but rather the way in
which she interacts with her environment.

The associations between deviance on fertility preferences and practices and modern con-
traceptive use provide good examples of how the relationship between an individual woman
and her community matters. Across countries, women who wanted fewer children than other
women in their communities were less likely to report using modern contraceptives. In addi-
tion, with the exception of results from one country, having a lower parity than other women
the community was consistently associated with less use of modern contraceptives. At an indi-
vidual level, wanting or having fewer children may be expected to be associated with an
increase in modern contraceptive use [36]; women with lower fertility preferences and/or par-
ity may choose to have fewer children and therefore may be more likely to use modern contra-
ceptives. However, previous research suggests that women may attempt to match their own
fertility ideals to the norms of the places where they live [9]. Therefore, women who want and/
or have fewer children than other women in their communities may be less likely to use mod-
ern contraceptives in order to better fit into community norms.

Country context matters

For most of the deviance variables, results varied across countries. In some cases, the same
deviance variable was associated with an increase in modern contraceptive use in one country,
but a decrease in another, while not having a significant association in other countries. This
suggests that the country context matters when considering the role that deviance places on
modern contraceptive use. The overall country context may shape experiences of deviating
from community norms. Further country-specific research is warranted to better understand
how deviance from community norms facilitates experiences of health and modern contracep-
tive use in specific environments.

Though statistical comparisons were not made, the level of unmet need in a country did
not seem to matter with the relationship between the deviance variables and modern con-
traceptive use. The overall level of unmet need and the overall among of modern contraceptive
use is expected to shape an individual’s likelihood of using modern contraceptives. Women
living in countries with less unmet need and a greater use of modern contraceptives are
expected to be more likely to report using modern contraceptives themselves; the opposite is
true for women living in countries with a greater unmet need and less overall use of modern
contraceptives. Therefore, it is surprising that no clear patterns emerged across countries with
different levels of unmet need for modern contraceptives. More research is warranted to
explore these relationships.

Implications

Even though findings varied across countries, these results still have programmatic as well as
research implications. Additional qualitative research may be especially useful to better under-
stand experiences of deviance within specific country contexts. Once these experiences are bet-
ter understood, experiences of positive and negative deviance can help to inform public health
interventions.

When women who are positive deviant on socioeconomic and gender and fertility norm
behaviors also demonstrate increased use of modern contraceptive use and/or a lower unmet

PLOS ONE | https://doi.org/10.1371/journal.pone.0216381 May 8, 2019 10/13


https://doi.org/10.1371/journal.pone.0216381

@ PLOS|ONE

Applying a deviance framework to understand modern contraceptive use in sub-Saharan Africa

need for modern contraceptives, this demonstrates the importance of focusing on women’s
autonomy and socioeconomic factors as a way to help improve modern contraceptive use. Fur-
ther understanding why and how women are deviant and what about being deviant helps to
improve modern contraceptive use can be useful for determining strategies for interventions.
At the same time, understanding the experiences of women who are negatively deviant on
socioeconomic characteristics and gender and fertility norms and behaviors can be useful for
informing public health practitioners how to reach these potentially vulnerable populations.
Often, public health interventions are distributed at a community-level; however, more atten-
tion may need to be given to specific and potentially harder-to-reach women within communi-
ties in order to help them to improve health outcomes and avoid adverse health outcomes.

Limitations and strengths

There were some limitations in this study. These findings were cross-sectional, so no causal
pathways could be concluded. It is possible that aggregate (i.e., community-level) variables do
not fully capture community effects; however, the DHS does not collect community-level data
across all 29 countries included in this analysis, so community-level deviance variables were
limited to the use of aggregate variables. Furthermore, PSUs were used to define communities.
Each PSU consists of 20-30 households in a geographical region, limiting the definition of
community. PSUs are artificial sampling units and may not necessarily reflect what a person
thinks of as their community. In addition, regions varied in size and some PSUs contained
fewer than ten respondents. However, analysis showed that the outcomes did vary significantly
by PSU, suggesting these areas have an influence on outcomes, and model checking found no
instability due to small number of respondents in some PSUs. Similar methods have been used
in other analyses using DHS data to examine community effects [11, 37]. In addition, across
all countries in the study, if data were missing on less than 10% of responses, missing data
were dropped from the dataset. This may create selection bias; however, in order to reduce
this, variables missing more than 10% of data with data not missing at random, or variables
missing more than 15% of data were removed from the analysis in that country. While this
reduced selection bias, it also resulted in five countries having slightly different regression
models (Kenya, Ethiopia, Senegal, Comoros, and Guinea) than all other countries. Further-
more, despite controlling for individual-level, community-level, and deviance variables, there
was still unobserved heterogeneity in most of the models. Other important factors not col-
lected by DHS may explain the community-level random effects. Most notably, in most coun-
tries, DHS does not collect data on the existence or quality of health services, which may play a
very important role in a woman’s ability to access and use modern contraceptives.

Conclusions

Taken together, these findings demonstrate that using a deviance approach can provide addi-
tional knowledge when trying to understand who is using modern contraceptives (and who is
not). This approach is especially useful when considering factors related to women’s autonomy
(such as a woman’s education or age at marriage). A deviance lens is important as it examines
the interplay between an individual woman and her community. This study highlights the rela-
tionships between modern contraceptive use, sociodemographic characteristics, and gender
and fertility norms and behaviors, when an individual’s experiences of these factors are incon-
sistent with the experiences of other women in their community. The current study recognizes
the importance of moving beyond examining only individual- and community-level determi-
nants of modern contraceptive use, and highlights that it may also be important to understand
not only the context in which individuals live, but also the relative position of individuals in
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their community. Since results differed across countries, this study also highlights how a coun-
try’s specific context can play a role in the relationship between deviance and modern con-
traceptive use across countries. When understood within country-specific contexts, these
experiences of deviance may be able to provide insight into additional programmatic needs
and inform interventions that aim to increase the use of modern contraceptives.

Author Contributions

Conceptualization: Tamar Goldenberg, Rob Stephenson.
Formal analysis: Tamar Goldenberg, Rob Stephenson.
Visualization: Tamar Goldenberg.

Writing - original draft: Tamar Goldenberg.

Writing - review & editing: Rob Stephenson.

References

1. Ahmed S, LiQ, LiuL, Tsui AO. Maternal deaths averted by contraceptive use: an analysis of 172 coun-
tries. The Lancet. 2012; 380(9837):111-25.

2. Cleland J, Conde-Agudelo A, Peterson H, Ross J, Tsui A. Contraception and health. The Lancet. 2012;
380(9837):149-56.

3. Ashraf QH, Weil DN, Wilde J. The effect of fertility reduction on economic growth. Population and devel-
opment review. 2013; 39(1):97-130. https://doi.org/10.1111/j.1728-4457.2013.00575.x PMID:
25525283

4. Canning D, Schultz TP. The economic consequences of reproductive health and family planning. The
Lancet. 2012; 380(9837):165-71.

5. Wheldon M, Kantorova V, Ueffig P, Dasgupta ANZ. Methods for Estimating and Projecting Key Family
Planning Indicators Among All Women of Reproductive Age, Technical Paper No. 2. New York: United
Nations, Department of Economic and Social Affairs, Population Division, 2018.

6. Peterson HB, Darmstadt GL, Bongaarts J. Meeting the unmet need for family planning: now is the time.
The Lancet. 2013; 381(9879):1696-9.

United Nations. Trends in Contraceptive Use Worldwide 2015. New York: 2015.
8. CauBM. Community influences on contraceptive use in Mozambique. Health & place. 2015; 31:10-6.

Dynes M, Stephenson R, Rubardt M, Bartel D. The influence of perceptions of community norms on cur-
rent contraceptive use among men and women in Ethiopia and Kenya. Health & place. 2012; 18
(4):766-73.

10. Ejembi CL, Dahiru T, Aliyu AA. Contextual factors influencing modern contraceptive use in Nigeria.
2015.

11.  Elfstrom KM, Stephenson R. The role of place in shaping contraceptive use among women in Africa.
PloS one. 2012; 7(7):e40670. https://doi.org/10.1371/journal.pone.0040670 PMID: 22815784

12. Kaggwa EB, Diop N, Storey JD. The role of individual and community normative factors: a multilevel
analysis of contraceptive use among women in union in Mali. International family planning perspectives.
2008:79-88. https://doi.org/10.13683/ifpp.34.079.08 PMID: 18644759

13. Stephenson R, Baschieri A, Clements S, Hennink M, Madise N. Contextual influences on modern con-
traceptive use in sub-Saharan Africa. American journal of public health. 2007; 97(7):1233—40. https://
doi.org/10.2105/AJPH.2005.071522 PMID: 17538071

14. Wang W, Alva S, Winter R, Burgert C. Contextual influences of modern contraceptive use among rural
women in Rwanda and Nepal. 2013.

15. Marsh DR, Schroeder DG, Dearden KA, Sternin J, Sternin M. The power of positive deviance. Bmj.
2004; 329(7475):1177-9. https://doi.org/10.1136/bmj.329.7475.1177 PMID: 15539680

16. Spreitzer GM, Sonenshein S. Toward the construct definition of positive deviance. American Behavioral
Scientist. 2004; 47(6):828—47.

17. Bronfenbrenner U. The ecology of human development: Experiments by design and nature. Cam-
bridge, MA: Harvard University Press; 1979.

PLOS ONE | https://doi.org/10.1371/journal.pone.0216381 May 8, 2019 12/13


https://doi.org/10.1111/j.1728-4457.2013.00575.x
http://www.ncbi.nlm.nih.gov/pubmed/25525283
https://doi.org/10.1371/journal.pone.0040670
http://www.ncbi.nlm.nih.gov/pubmed/22815784
https://doi.org/10.1363/ifpp.34.079.08
http://www.ncbi.nlm.nih.gov/pubmed/18644759
https://doi.org/10.2105/AJPH.2005.071522
https://doi.org/10.2105/AJPH.2005.071522
http://www.ncbi.nlm.nih.gov/pubmed/17538071
https://doi.org/10.1136/bmj.329.7475.1177
http://www.ncbi.nlm.nih.gov/pubmed/15539680
https://doi.org/10.1371/journal.pone.0216381

@ PLOS|ONE

Applying a deviance framework to understand modern contraceptive use in sub-Saharan Africa

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Casterline JB. Diffusion processes and fertility transition: Introduction. In: Casterline JB, National
Research Council Committee on Population, editors. Diffusion processes and fertility transition:
Selected perspectives. Washington, DC: National Academies Press (US); 2001. p. 39-114.

Cleland J. Potatoes and pills: An overview of innovation-diffusion contributions to explanations of fertility
decline. In: Casterline JB, National Research Council Committee on Population, editors. Diffusion pro-
cesses fertility transition: Selected perspectives. Washington, DC: National Academies Press (US);
2001. p. 39-114.

Berggren WL, Wray JD. Positive deviant behavior and nutrition education. Food Nutr Bull. 2002; 23(4
Suppl):7-8.

Walker LO, Sterling BS, Hoke MM, Dearden KA. Applying the concept of positive deviance to public
health data: a tool for reducing health disparities. Public Health Nursing. 2007; 24(6):571-6. https://doi.
org/10.1111/j.1525-1446.2007.00670.x PMID: 17973735

Al Riyami A, Afifi M, Mabry RM. Women’s autonomy, education and employment in Oman and their
influence on contraceptive use. Reproductive health matters. 2004; 12(23):144—-54. PMID: 15242223

Kamal SM. Socioeconomic factors associated with contraceptive use and method choice in urban
slums of Bangladesh. Asia Pacific Journal of Public Health. 2015; 27(2):NP2661-NP76. https://doi.org/
10.1177/1010539511421194 PMID: 21914707

Palamuleni ME. Socio-economic and demographic factors affecting contraceptive use in Malawi. Afri-
can journal of reproductive health. 2013; 17(3):91-104. PMID: 24069771

Stephenson R, Tsui AO. Contextual influences on reproductive wellness in northern India. American
Journal of Public Health. 2003; 93(11):1820-9. PMID: 14600048

Moursund A, Kravdal &. Individual and community effects of women’s education and autonomy on con-
traceptive use in India. Population studies. 2003; 57(3):285-301. https://doi.org/10.1080/
0032472032000137817 PMID: 22010867

Tekelab T, Melka AS, Wirtu D. Predictors of modern contraceptive methods use among married women
of reproductive age groups in Western Ethiopia: a community based cross-sectional study. BMC
women’s health. 2015; 15(1):1.

Saleem S, Bobak M. Women'’s autonomy, education and contraception use in Pakistan: a national
study. Reproductive health. 2005; 2(1):1. https://doi.org/10.1186/1742-4755-2-1

Upadhyay UD, Gipson JD, Withers M, Lewis S, Ciaraldi EJ, Fraser A, et al. Women’s empowerment
and fertility: A review of the literature. Social Science & Medicine. 2014; 115:111-20.

Alemayehu M, Hailesellasie K, Biruh G, Gebrezgabiher G, Tinsae F, Kidanemariam A, et al. Married
women’s autonomy and associated factors on modern contraceptive use in Adwa Town, Northern Ethi-
opia. Science. 2014; 2(4):297-304.

OlaOlorun FM, Hindin MJ. Having a say matters: influence of decision-making power on contraceptive
use among Nigerian women ages 35—49 years. PloS one. 2014; 9(6):€98702. https://doi.org/10.1371/
journal.pone.0098702 PMID: 24897300

Jejeebhoy S. Women’s education, autonomy, and reproductive behaviour: Experience from developing
countries: Oxford University Press; 1995.

Bhandari TR, Kutty VR, Ravindran TKS. Women'’s Autonomy and its correlates in Western Nepal: a
demographic study. PloS one. 2016; 11(1):e0147473. https://doi.org/10.1371/journal.pone.0147473
PMID: 26799217

McClendon KA, McDougal L, Ayyaluru S, Belayneh Y, Sinha A, Silverman JG, et al. Intersections of girl
child marriage and family planning beliefs and use: qualitative findings from Ethiopia and India. Culture,
Health, and Sexuality. 2018; 20(7):799-814.

Crivello G, Roest J, Vennam U, Singh R, Winter F. Marital and fertility decision-making: The lived expe-
riences of adolescents and young married couples in Andhra Pradesh and Telangana, India. Oxford:
Young Lives, 2018 1912485117.

OlaOlorun F, Seme A, Otupiri E, Ogunjuyigbe P, Tsui A. Women'’s fertility desires and contraceptive
behavior in three peri-urban communities in sub Saharan Africa. Reproductive Health. 2016; 13(1):12.

Stephenson R, Beke A, Tshibangu D. Community and health facility influences on contraceptive
method choice in the Eastern Cape, South Africa. International family planning perspectives. 2008:62—
70. https://doi.org/10.1363/ifpp.34.062.08 PMID: 18644757

PLOS ONE | https://doi.org/10.1371/journal.pone.0216381 May 8, 2019 13/13


https://doi.org/10.1111/j.1525-1446.2007.00670.x
https://doi.org/10.1111/j.1525-1446.2007.00670.x
http://www.ncbi.nlm.nih.gov/pubmed/17973735
http://www.ncbi.nlm.nih.gov/pubmed/15242223
https://doi.org/10.1177/1010539511421194
https://doi.org/10.1177/1010539511421194
http://www.ncbi.nlm.nih.gov/pubmed/21914707
http://www.ncbi.nlm.nih.gov/pubmed/24069771
http://www.ncbi.nlm.nih.gov/pubmed/14600048
https://doi.org/10.1080/0032472032000137817
https://doi.org/10.1080/0032472032000137817
http://www.ncbi.nlm.nih.gov/pubmed/22010867
https://doi.org/10.1186/1742-4755-2-1
https://doi.org/10.1371/journal.pone.0098702
https://doi.org/10.1371/journal.pone.0098702
http://www.ncbi.nlm.nih.gov/pubmed/24897300
https://doi.org/10.1371/journal.pone.0147473
http://www.ncbi.nlm.nih.gov/pubmed/26799217
https://doi.org/10.1363/ifpp.34.062.08
http://www.ncbi.nlm.nih.gov/pubmed/18644757
https://doi.org/10.1371/journal.pone.0216381

