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PREFACE

The Demographic and Health Surveys (DHS) Program is one of the principal sources of international data
on fertility, family planning, maternal and child health, nutrition, mortality, environmental health,
HIV/AIDS, malaria, and provision of health services.

One of the objectives of The DHS Program is to analyze DHS data and provide findings that will be useful
to policymakers and program managers in low- and middle-income countries. DHS Analytical Studies serve
this objective by providing in-depth research on a wide range of topics, typically including several countries
and applying multivariate statistical tools and models. These reports are also intended to illustrate research
methods and applications of DHS data that may build the capacity of other researchers.

The topics in this series are selected by The DHS Program in consultation with the U.S. Agency for
International Development.

It is hoped that the DHS Analytical Studies will be useful to researchers, policymakers, and survey
specialists, particularly those engaged in work in low and middle-income countries.

Sunita Kishor
Director, The DHS Program






ABSTRACT

Evidence shows that collective fertility and gender norms affect the use of contraceptives, especially
women’s use of modern contraception. However, the association of collective fertility and gender norms
on men’s modern contraceptive use and how those associations differ between women and men have largely
not been explored. In addition, the evidence on the differential association of those collective fertility and
gender norms among peer and non-peer age groups on modern contraceptive use is mainly qualitative and
limited in scope. In this study, we examine associations between collective gender and fertility norms and
individual use of modern contraceptives. The study further explores whether these associations differ for
men and women, within age-based peer groups, and across regions within the same country. Data for this
study came from the most recent DHS surveys in Nepal (2016), Nigeria (2018), and Zambia (2018). The
measures of collective fertility and gender norms were community-level measures of the ideal number of
children, contraceptive decisionmaking, women’s empowerment, and men’s beliefs about contraceptives
and promiscuity. We used multilevel logistic regression to model the effect of collective fertility and gender
norms on women and men’s modern contraceptive use and controlled for individual and community-level
covariates. We used the proportional reduction in variance measure to estimate the proportion of decrease
in community-level variation for the model with the addition of covariates.

Our findings suggest that there are differences in the effects of collective norms on men’s use of modern
contraceptives compared to women’s. We find that in all three countries, women’s collective fertility norms,
as measured by the average number of ideal children, has a significantly negative effect on women’s modern
contraceptive use. Most community-level effects were heterogeneous on individual modern contraceptive
use across the three countries. Although this study was focused on the influence of the community-level
norms, two individual-level characteristics, desire for children soon and the woman being involved in
contraceptive decisionmaking, were associated with women’s use of modern contraception in all three
countries. Desire for a child soon was associated with men’s report of modern contraceptive use in all
countries. In addition, we did not find a stronger effect of collective norms among age peer groups on
individual behavior. In each country, the proportional reduction in variance was either the same or smaller
for men compared to the women for each of the full models. These findings show that while collective
norms have an important influence on modern contraceptive use, more research is needed to identify,
understand, and measure these norms, especially for men.

Key words: contraceptive use, family planning, fertility and fertility preferences, gender
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1 BACKGROUND OF THE REPORT

The importance of social norms for individual behavior has long been recognized by both practitioners and
researchers who seek to understand and influence behavioral and health outcomes. Social norms refer
broadly to the behavioral “rules” and social expectations shared by a given society, community, or group,
or reference group, with whom individuals compare themselves and whose opinions are important enough
to motivate compliance with social expectations (Cislaghi and Heise 2017). Social norms collectively
define what is considered ‘“normal” and appropriate behavior for that group, and are often unspoken,
reinforced, and internalized through the socialization process, supported by beliefs or attitudes (both of
which are specific to individuals rather than social groups as a whole), and enforced through social sanctions
and rewards (Bicchieri and Group 2014; Cislaghi and Heise 2017). The strength of the influence of these
norms on any particular behavior may be direct (proximal) or indirect (distal) and is dependent on both how
public or detectable the behavior is and the strength of the sanctions for nonconformity. Norms that are
directly linked to the behavior, are easily observed by others, and are enforced though strong social
sanctions can be expected to have greater influence (Cislaghi and Heise 2018). These rules interact with
other individual, social, and structural factors to influence virtually all aspects of human behavior to some
degree, and are changing and evolving over time (Cislaghi and Heise 2017).

The social norm itself is important, but equally important is the reference group. The reference group
includes the people whose opinions or behavior matter to an individual for a particular behavior or context
(Learning Collaborative to Advance Normative Change 2019). There may be variation in social norms
within groups or in the strength of the sanction for nonconformity. Therefore, the relative effect of the social
norm on an individual may differ depending on the level of the norm within their specific reference group.
These reference groups are often operationalized by geographic proximity, age, religion, and other
characteristics, and may also be used to define the reference group for a behavior (Calhoun et al. 2022;
Costenbader, Zissette, et al. 2019; Learning Collaborative to Advance Normative Change 2019). Since
reference groups are typically defined by a similar characteristic, they may also be referred to as “peer
group.”

While social norms are “social” in that they operate at the group level and rely on social interactions and
processes, much of the social norms literature and research has been focused on individuals. At this level,
social norms can be thought of as people’s beliefs or perceptions about what other people in their reference
group do in terms of behavior (referred to as a “descriptive norm” or “empirical expectations™), and what
they believe the members of the reference group approve and disapprove (referred to as “injunctive” or
“subjective” norms or “normative expectations”) (Bicchieri 2006; Cialdini, Kallgren, and Reno 1991;
Cislaghi and Heise 2017; Geber et al. 2021; Rimal and Lapinski 2015). More recent work has extended this
to focus on also understanding and measuring social norms at the larger societal or group level, referred to
as “collective norms” (Geber et al. 2021; Sedlander and Rimal 2019). As shown in Table 1, these group-
level social norms can be divided into descriptive and injunctive norms. Rather than base these on
perceptions of beliefs at the individual level, these reflect actual behavior of the reference group and
aggregate attitudes within the reference group towards that behavior.



Table 1 Descriptive and injunctive norms as perceived and collective norms

Descriptive norms Injunctive norms
Perceived norms Individual’s belief about the peer group’s  Individual’s belief about the peer group’s
(individual level) behavior approval of the behavior
Collective norms The peer group’s behavior The peer group’s attitude toward the
(group level) behavior

Source: Geber et al. 2021

There are number of advantages to adopting the group lens to understanding the influence of social norms
on behavior. First, this allows for a comparison of the relative influence of perceived norms at the individual
level and collective norms at the group level and provides additional information about how social norms
influence behavior and where to focus programmatic and research efforts. Secondly, this approach is
consistent with other frameworks such as the socioecological model that shows how individuals are
embedded within households and broader social structures (Bronfenbrenner 1979). This allows for a more
complex understanding of how different social norms interact to shape behavior. For example, use of
contraception is likely to be influenced by multiple social norms at the group level, including those related
to age, gender and social status, each of which interact with individual-level characteristics to influence
behavior.

Demographers and reproductive health researchers have long understood that social norms are important in
shaping fertility preferences and other health outcomes (Costenbader et al. 2017; Mason 1983; Thomson
and Goldman 1987; Udry 1982). Despite this, empirical evidence for the effect of norms on contraceptive
use has been mixed, partly due to inconsistencies in how norms have been defined and measured. The
majority of research in this area has focused on the effect of broader gender norms or norms that are specific
to family planning, and has used an individual rather than a collective approach, which focused narrowly
on behavior-specific norms at the expense of a broader, more nuanced view of normative influence
(Bingenheimer 2019; Costenbader et al. 2017).

Research to date on normative influences on contraceptive use has found mixed results, although this is
likely to be partly due to the diversity of definitions and measures used (Costenbader et al. 2017). Collective
gender norms, which are group-level beliefs about gender and gender roles, have generally shown
significant associations with modern contraceptive use in different settings (Okigbo et al. 2018; Paek et al.
2008; Wado et al. 2019), although the evidence for the effect of collective family planning behavioral or
attitudinal norms, such as ideal number of children and approval of family planning, on modern
contraceptive use is more mixed (Kaggwa, Diop, and Storey 2008; Sedlander and Rimal 2019; Zimmerman
et al. 2019). A recent study that looked at community collective gender norms and their association with
individual contraceptive use over nine sub-Saharan African countries found significant associations of
collective attitudinal norms on contraceptive use and total demand satisfied with any contraceptive method.
However, the relative importance of community-level factors varied widely across countries, from 3.5% in
Swaziland to 60% in Nigeria (Mejia-Guevara et al. 2020).

In addition to the broader effect of gender norms on contraceptive behavior, research suggests that men’s
and women’s contraceptive behavior may not be influenced to the same degree by particular norms (Dynes
et al. 2012) or even by the same social norms (Costenbader, Zissette, et al. 2019). This pointed to the value
of taking a more complex, nuanced approach to understanding the influence of norms on behavior. In



particular, this suggests that contraceptive use is influenced by multiple, interrelated social norms, some
which are specific to the use of contraception and other broader norms, such as gender and reproductive
norms. For example, recent research in the Ouagadougou Partnership Region—Benin, Burkina Faso, Cote
d’Ivoire, Guinea, Mali, Mauritania, Niger, Senegal, and Togo—identified five different sets of norms that
influence contraceptive use to varying degrees in each of the included countries: norms on fertility (how
many children to have and when); norms on sex (when to have sex and with whom); norms on
decisionmaking/agency (negotiating choices and power in day-to-day life); systemic norms (how people
engage and access larger institutions/communities); and norms about the body (how the body should look
and function) (Breakthrough ACTION 2020). Each of these is likely to be shaped by broader gender norms
that dictate expectations for behavior based on biological sex. This is especially true for reproductive
behaviors, because these are often central to social definitions of masculinity and femininity.

This evidence points to the need to use a more complex approach to understanding the relationship between
the normative context and contraceptive behavior. In particular, it is important that research conceptualize
and measure norms at multiple levels and understand that contraceptive behavior is influenced by multiple
types of norms. This study takes this approach, by applying the socioecological model to address two key
gaps in research on the normative influences on contraceptive use in lower- and middle-income countries
(LMICs). First, the majority of studies in this area have focused only on women’s contraceptive behavior.
As a result, relatively little is known about which norms matter for men and women, if these are the same,
how they may influence each other, or if particular norms are stronger or weaker depending on gender.
Second, while research on social norms often implicitly has adopted a multilevel approach to understanding
the determinants of behavior at the individual level, this has not always been explicitly included in the
modeling approach. Even when this has been done, this has not always taken into account the differences
in sampling weights at different levels, which could potentially bias the parameter estimates (Heck 2015).
In the case of studies using DHS data, almost all have used only individual weights in their analyses and
excluded the community (or Level 2) weights (Babalola, John, et al. 2015; Babalola, Kusemiju, et al. 2015;
Dynes et al. 2012; Kaggwa, Diop, and Storey 2008; LeMasters et al. 2021; Mejia-Guevara et al. 2020;
Okigbo et al. 2018; Paek et al. 2008; Storey and Kaggwa 2009; Wado et al. 2019; Zimmerman et al. 2019).

Using nationally representative data in three countries for which relevant data are available, this study
explores associations between collective gender and fertility norms and individual modern contraceptive
use. The study further explores if these associations differ for men and women, differ within age-based peer
groups, and differ across regions within the same country.






2 DATA AND METHODS

2.1 Data

This analysis used data from the most recent DHS survey from each of the three countries—Nepal 2016,
Nigeria 2018, and Zambia 2018. These countries were selected on the following characteristics: recent DHS
survey (since 2016), global geographic representation, contraceptive S-curve classification,’ and status as
a priority USAID Population and Reproductive Health (PRH) country. The DHS households are also drawn
from a nationally representative sample of households and are representative subnationally, as well as by
urban and rural residence. Households identified for participation in the survey are selected with a stratified
two-stage cluster sampling design. At the first stage, enumeration areas are selected within each stratum,
and are typically based on the most recent census. In the second stage, a sample of households is randomly
selected from a household listing. The households selected within each enumeration area are then described
as clusters. Table 2 shows the year and sample of clusters, interviewed women and men in the respective
surveys for each country, as well as the analytic sample of women and men for this study. For this analysis,
respondents were limited to in union nonpregnant women and in union men with nonpregnant partners,
since we postulated that factors influencing contraceptive use among women and men not in union would
be fundamentally different from those in union.

Table 2 Country data used in this analysis
Number of in Number of in
Number of Number of union union men with
interviewed interviewed nonpregnant nonpregnant
S-curve Number of women men women partners
Country classification DHS survey clusters age 15-49 age 15-59 age 15-49 age 15-59
Nigeria Low 2018 1,389 41,821 13,311 24,822 6,810
Nepal Growth 2016 383 12,862 4,063 9,370 2,520
Zambia Growth 2018 545 13,683 12132* 6,727 5,715

2Sample includes men age 15-49 only.

1 For more information on the S-curve, visit;

http://www.track20.org/pages/data_analysis/in_depth/mCPR_growth/s_curve.php



2.2 Measures

As described above, we used a socioecological model to guide the selection of our variables (Figure 1).

Figure 1 Application of the socioecological framework: Multilevel factors associated with modern
contraceptive use

Note: Societal factors are not included in this analysis.

For the purposes of this analysis, contraceptive decisionmaking is considered as an individual-level variable
as while the process of making decisions is likely to involve others, the decision ultimately is experienced
primarily by the individual.

The main covariates of interest for this analysis are the cluster-level gender and contraceptive norm
variables, while the outcome is individual-level modern contraceptive use. In the sections below, measures
are first described at the individual level, and then at the cluster level.



2.2.1 Individual-level measures
Outcome

Modern contraceptive use. For both women and men, the outcome of interest was modern contraceptive
use. The questions asked to determine this information were slightly different for women and men. While
women were asked about whether they or their partner are currently doing something or using any method
to delay or avoid getting pregnant, men were asked about what method they or their partner used the last
time they had sex, and whether any method to avoid or prevent a pregnancy was used. Women’s use can
therefore be understood as general current use, while men’s use is focused specifically on the last time they
had sex.

In all three countries, a modern contraceptive method is defined as one of the following: male and female
sterilization, injectables, intrauterine devices (IUDs), contraceptive pills, implants, female and male
condoms, the standard days method, the lactational amenorrhea method (LAM), and emergency
contraception. Nepal did not include female condom or standard days method as response options.
Respondents who reported that they or their partner were using any one of these methods (or were using
one the last time they had sex) were considered to be using modern contraception.

Covariates of interest

Age. Women age 15-29 were categorized as “younger,” while women age 30—49 were categorized as older.
Men age 15-34 were categorized as “younger” in each country, while men age 3549 (in Nepal) and 35—
59 (Nigeria and Zambia) were categorized as “older,” which reflected the upper age that men were
interviewed in each country.

Education. Aman’s level of education was grouped into the following categories according to their highest
education level completed: none, primary, and secondary or higher. Women’s education is included in the
calculation of the survey-based women’s empowerment index (SWPER) social independence domain (see
below), so was not included in the women’s model as a covariate.

Household wealth quintile. The wealth quintile is a measure of relative household wealth. In the DHS, a
household wealth index is calculated based on ownership of a range of assets and housing materials. Wealth
quintiles are then calculated based on the distribution of the index across the de jure population in the
country. Additional details on the construction of the household wealth index and quintiles are available in
previous DHS publications (Rutstein 2008; Rutstein and Johnson 2004).

Number of children ever born. Number of children ever born was kept as a continuous variable.

Family planning messaging. Men and women were categorized as “exposed to family planning
messaging” if they heard family planning messages in the last few months from any of the following media
sources: TV, radio, paper, or mobile.

Desire for children. Women and men were asked about their future fertility intentions. Individuals were
then grouped into one of two categories. First, those who indicated that they wanted no more children,
wanted a child after 2 years, or were unsure about the timing, who had been sterilized or whose partner had
been sterilized, or who were undecided about having another child were categorized as “not wanting



a(nother) child now.” The second category identified those who indicated they wanted a(nother) child
within the next 2 years. Those who self-reported as infecund were coded as missing.

Ideal number of children. Women and men were asked the number of children they would choose if they
could choose the exact number of children to have in their whole life. This variable was coded 0-12, with
anyone reporting that they wanted 12 or more children categorized as “12+”.

Contraceptive decisionmaking. Women were asked about their participation in the decision to use (if
currently using a method) or not to use (if not currently using a method) contraception. If they participated
in contraceptive decisionmaking about use or non-use, either as sole decisionmaker or as a joint
decisionmaker with husband, they were categorized as a “decisionmaker.” If the main contraceptive use or
non-use decisionmaker is the husband or someone else, women were categorized as “not a decisionmaker.”

Women’s empowerment. The domains of the SWPER Global were used as the measures of women’s
empowerment. The SWPER was developed using principal component analysis to identify three domains
of women’s empowerment and has been validated for LMICs (Ewerling et al. 2020). It has subsequently
been applied in a variety of contexts and outcomes, including maternal health care, contraceptive use, and
child vaccination. These three domains—attitude toward violence, social independence, and women’s
decisionmaking power—were constructed using the original author’s publicly available Stata code.? The
specific items included in each domain are described in Table 3. Each domain has a standardized score
centered around 0, with 0 representing an average of level of empowerment relative to all women in the
country’s respective region (South Asia for Nepal, West and Central Africa for Nigeria, and Southern and
Eastern Africa for Zambia), negative values representing below average levels, and positive values
representing above-average levels. Community-level measures of each domain of the SWPER are the
average domain score for women in the cluster. For a complete description of the each of the domains and
their process of development, please refer to the Ewerling et al. 2020 paper.

2 Accessed Nov 24, 2021 at:
https://www.dropbox.com/sh/cw6e2th2414ausa/ AAC792VQx3CL7CuldLwTxKiWa?dI=0. Calculations can be
accessed at: https://jogh.org/documents/issue202002/jogh-10-020434-s001.pdf


https://www.dropbox.com/sh/cw6e2th24l4ausa/AAC792VQx3CL7CuIdLwTxKiWa?dl=0

Table 3 Items included in the SWPER domains

SWPER (1): Attitudes towards violence This domain of empowerment includes all empowerment variables listed in this table but is
most heavily weighted by five variables that represent women’s attitude to violence. These
include responses to the questions:

In your opinion, is a husband justified in hitting or beating his wife in the following situations:
1) If she goes out without telling him?
2) If she neglects the children?
3) If she argues with him?
4) If she refuses to have sex with him?
5) If she burns the food?

Responses are categorized as follows:
Justified= —1; don’t know=0; not justified=1

SWPER (2): Social independence This domain of empowerment includes all empowerment variables listed in this table but is
most heavily weighted by six variables that represent social independence. These variables
are:

1) Frequency of reading newspaper or magazine

2) Woman'’s education in completed years of schooling

3) Education difference (woman’s minus husband’s completed years of schooling)
4) Age difference (woman’s age minus husband’s age)

5) Age at first cohabitation

6) Age of woman at first birth

SWPER (3): Decisionmaking This domain of empowerment includes all empowerment variables listed in this table, but is
most heavily weighted by three variables that represent women'’s role in household
decisionmaking:

1) Who usually decides on respondent’s health care?

2) Who usually decides on large household purchases?

3) Who usually decides on visits to family or relatives?
Responses are coded as follows:

joint decision or respondent alone (1) or

husband or other (including family elder) alone (-1)

SWPER = survey-based women’s empowerment index

Men’s beliefs about contraceptives and promiscuity. Men were also asked about their beliefs about
contraception as it relates to gender. They were asked whether they agree or disagree that women who use
contraception may become promiscuous. Community-level measures are the proportion of men in the
cluster who believe that contraceptives make a woman more promiscuous.

2.2.2 Community-level measures

The following are our main covariates of interest, representing collective gender and contraceptive norms.
These community-level covariates are cluster-level aggregates of the individual-level variables described
above. In the subanalyses comparing differential effects of age peer and nonpeer norms on modern
contraceptive use, these measures are calculated by age, i.e., among women 15-29, 30—49, and then among
men 15-34, and 3549 in Nepal and 35-59 on Nigeria and Zambia.

Ideal number of children. The community-level measure is the average ideal number of children desired
by women or men in the cluster.

Contraceptive decisionmaking. The community-level measure of contraceptive decisionmaking is the
proportion of women in the cluster who report making decisions about contraception themselves or jointly
with their husband.

Women’s empowerment. Community-level measures of each domain of the SWPER are the average
domain score for women in the cluster.



Men’s beliefs about contraceptives and promiscuity. The community-level measure is the proportion of
men in the cluster who believe that contraceptives make a woman more promiscuous.

Other community-level covariates only included at the cluster level were:

Distance as a problem accessing care. A dummy variable was created to designate a cluster as having
problems accessing care if over 50% of women interviewed in the cluster reported that distance to a health
facility was a barrier in accessing health care.

Residence. Each cluster/primary sampling unit is a priori classified as being a primarily urban area or a
primarily rural area based on the country’s statistical office classification at the time of the survey.

Men’s education. Mean years of men’s education was included as a community-level covariate. Women’s
education was not included as a community-level covariate due to its inclusion in the SWPER.

2.3 Methods
2.3.1 Descriptive analysis

We estimated the prevalence of modern contraceptive use among men and women for each country,
followed by cross-tabulations of men’s, women’s, and community-level characteristics according to their
modern contraceptive use status. Differences in the distributions were assessed using chi-squared tests.
Differences in means of continuous variables were assessed using ¢-tests.

2.3.2 Regression analysis

We conducted multilevel, multivariable logistic regression to examine the relationships between modern
contraceptive used and community-level gender and family planning norms for men and women.

These models were built sequentially, with each using the melogit command in Stata with the cluster as the
grouping structure and svyset multilevel weights. First, an empty model (model 0) was constructed which
included no covariates and allowed us to estimate the intraclass correlation coefficient (ICC) of modern
contraceptive use overall. The next model (model 1) included only the individual-level factors described
earlier. The subsequent model (model 2) included only the community-level factors.

The full model (model 3) included covariates for all individual- and community-level factors, including the
individual-level values for the community-level aggregate covariates of primary interest in this study. This
approach of including both individual- and community-level variables is recommended when trying to
estimate the contextual, or community-level, effect of a covariate while controlling for the individual-level
effect of that same covariate (Enders and Tofighi 2007), although there is the risk of collinearity between
individual- and community-level variables. Collinearity among the individual- and community-level
variables was assessed and none of the variables had a variance inflation factor (VIF) over 5. Individual-
level covariates were not centered to allow for calculation of directly interpretable regression coefficients
(Begg and Parides 2003). Community-level covariates constructed from individual-level variables—all
except place of residence and whether distance to a health facility was a barrier—were standardized to have
a mean of 0 and standard deviation (SD) of 1 within each country for ease of interpretation. The set of
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covariates included in the full model for men was slightly different than those included in the full model
for women (See Table 4).

Table 4 Variables included in women’s and men’s full models

Included in full
model

Women Men Reason for omission

Community-level variables

Urban

Distance to health facility is a barrier

Ideal number of children (community mean)

Proportion of women in the community involved in making
contraceptive decisions

SWPER - attitude toward domestic violence (community X
mean)

SWPER - social independence (community mean)

SWPER - household decisionmaking (community mean)

Men’s education (community mean)

Proportion of men in the community who believe FP
makes women more promiscuous

X X X X
X X X X

x

X X X X

Individual-level variables
Younger age
Education
Wealth index
Parity
Exposed to any FP message
Ideal number of children
Desire for children
Involved in contraceptive decisionmaking

x

Woman'’s education level included in SWPER

X X X X X X X

X X X X X X

Data not available, only women asked this
guestion

SWPER - attitude toward domestic violence X SWPER calculated using information from women
only

SWPER - social independence X SWPER calculated using information from women
only

SWPER - household decisionmaking X SWPER calculated using information from women
only

Believes FP makes women more promiscuous X Data not available, only men asked this question

FP = family planning
SWPER = survey-based women’s empowerment index

We report the community-level random effect for each model, which indicates variation at the community
level due to unobserved covariates.

The ICC of each model was calculated using the formula:

17a7"Grouplevel

ICC =
(varGrouplevel + var]ndividuallevel)

where varg,oyupiever 18 the variance of the community-level random intercept and vari,qiviquaiiever 18 the
within-subject variance. The ICC represents the proportion of the variance explained by the grouping
structure in the population. In addition, the proportional reduction in unexplained variance (PRV) statistic
was also calculated for each of the models with predictors using the following formula (Peugh 2010;
Raudenbush and Bryk 2002):

(UarNoPredictors - UarPredictors)
PRV =

Varnopredictors
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We calculated the PRV for the community level using the random effect variance from a model with no
predictors and the subsequent models with predictors. Therefore, our PRV represents the reduction in
community-level variation when predictors are added.

All multilevel models applied methods for estimating cluster weights using DHS data sets (Elkasabi, Ren,
and Pullum 2020). Elksabi and colleagues recently developed an approach to allow for Level 2/community
weights when conducting multilevel analyses with DHS data and demonstrated that omitting these weights
may lead to an underestimate of the variation between Level 2 units. This suggests that the findings of these
prior studies may be biased in ways that lead to incorrect interpretations of the effect of norms on behavior.

As mentioned in the background section, the norms within specific reference groups and the influence of
norms from different reference groups on an individual may differ. For example, some recent research has
examined the differential effects of norms within peer and non-peer groups on contraceptive use. These
differential effects have been observed in Malawi as well as in cross-country research (Bhushan et al. 2021;
Mejia-Guevara et al. 2020). In order to explore potential differential associations of reference group norms
on modern contraceptive use, in addition to the national-level models for men and women, we also
conducted multilevel, multivariable logistic regression for younger and older women, as well as for women
by region or province in Nepal and Nigeria. In Zambia, we conducted these subgroup analyses for men as
well as for women. In Nepal, the men’s survey was only conducted in one-half, and in Nigeria one-third of
the sample households. This meant that in these countries, the men’s sample size was very small. For our
analysis, the number of individuals per cluster, and therefore the number of individuals contributing to our
measures of collective norms, would be very low, which could lead to biased estimates (Schunck 2016). As
a result, the subgroup analyses are conducted only for Zambia. As described earlier, women age 15-29 were
categorized as younger, and women age 3049 were categorized as older, while in Zambia, men age 15-34
were categorized as younger, while men age 35-59 were categorized as older. Prior to conducting these
analyses, multicollinearity of the younger and older group collective norms was assessed and all VIFs were
less than 5.

Sensitivity analyses were conducted, limiting the analysis to respondents living in clusters with at least 10
individuals, for women only in Nepal and Nigeria, and for men and women in Zambia due to the men’s
sample sizes discussed previously. Limiting the sample in this way did not change the findings
substantively.

All analysis was conducted using Stata 17.

12



3 RESULTS

The results are organized into four sections. The first section presents the main results, including the
descriptive findings and the multivariable logistic regression results for all men and women. The second
section presents the secondary results, including the findings of the multivariable logistic regressions for
women (and men where applicable) by age group and region. The third section summarizes all the findings
within a country. Within each section, results are presented by country. The final section presents the cross-
cutting findings.

3.1 Main Results
3.1.1 Nepal

Just under half (45%) of in-union nonpregnant women in Nepal use a modern contraceptive method with
moderate variation by province (Figure 2a). Modern contraceptive use ranged from 39% in Province 4 to
52% in Province 2. Higher modern contraceptive use was reported by Nepali men with approximately 58%
of in-union men who reported using a modern method (Figure 2b). This ranged from 53% in Province 1 to
71% in Province 7.

Figure 2 Maps of modern contraceptive use by province in Nepal for men and women

(a) Women

Province 7
50.8%

Province 6
47.4%

Province 4
38.6%

Province 5
41.1%

Province 3
51.6%

Province 1
42.2%

Province 2
45.6%

() 38.6-40%
() 40.1-50%
() 50.1-51.6%
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(b) Men

Province 6
59%

Province 5
57.2%

Province 3
57.8%

Province 1
53.2%

Province 2
56%

() 53.2-60%
@ 60.1-70%
@ 70.1-70.5%

In Appendix Table 1, we present cross-tabulations of modern contraceptive use among women and men by
individual- and community-level characteristics and their bivariate association with modern contraceptive
use. In Nepal, for both women and men, modern contraceptive use differed by age, education, number of
children ever born, and desire for children. Modern contraceptive use also differed by contraceptive
decisionmaking among women with higher percentage of use who are decisionmakers. We also observe a
slight difference in modern contraceptive use among men by exposure to family planning messages with
higher use among men who were exposed to these messages, but this was not significantly different for
women. Modern contraceptive use also differed by the individual-level SWPER domains for social
independence and decisionmaking among women. None of the community-level variables were
significantly associated with modern contraceptive use for both women and men, except for a slight
difference in the mean ideal number of children among women, where the community average number of
ideal children among female non-users of modern contraception was higher than among users of modern
contraception.

Modern contraceptive use among women—multilevel logistic regression results

In Nepal, in Model 1 which included only individual-level variables, age, number of children ever born,
exposure to family planning messages, desire for children, contraceptive decisionmaking, and the SWPER
domains for attitude towards violence and social independence were significantly associated with modern
contraceptive use (see Table 5, Model 1). For the model that only includes community-level variables (Table
5, Model 2), only the average ideal number of children and the community-level SWPER domain on social
independence were significantly associated with modern contraceptive use.
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In the full model (Model 3), which includes the individual and the community-level variables, we find that
of the community-level factors, only the average ideal number of children retained its significance (see
Figure 3). A 1 SD increase in women’s average ideal number of children was associated with a 20%
decrease in the odds of using modern contraception (aOR = 0.8; 95% CI: 0.7-0.9). All individual-level
variables that were significant in Model 1 retained their significance in the full model.

Figure 3 Multilevel regression results of Model 3 for men and women’s modern contraceptive use, Nepal,
community variables only

Community characteristics i
Urban e

Distance to facility : =
Men's education (R ——

Ideal number children

Women —
Men B S ———
1
I
1
FP decisionmaker K
Women as FP decisionmaker —

SWPER domains i
Attitude to violence —"‘:‘
Social independence [ — ——

e

HH decisionmaking

o Women

Men's beliefs e Men

FP use leads to promiscuity —_—

5 1 15 2 25
Odds ratio

Note: All variables except Urban and Distance to facility are standardized; Odds ratio is per 1 SD increase.
FP = family planning; SWPER = survey-based women’s empowerment index; HH = household; SD = standard deviation

Table 5 shows the ICC of Model 0, which indicates that before accounting for any individual or community
characteristics, 13% of the variation in modern contraceptive use among women can be attributed to
differences between communities. After adjusting for individual- and community-level covariates, the ICC
for modern contraceptive use among women in Model 3 increased slightly to 14%. The PRV for the full
model is —6.2%, which indicates that the variance increased after adding community- and individual-level
predictors.

Modern contraceptive use among men—multilevel logistic regression results

Table 5 and Figure 3 also summarize the regression results among men in Nepal. At the individual level,
age, parity, and desire for children were significantly associated with modern contraceptive use. At the
community level, only the SWPER domain of attitude towards domestic violence was significant; a 1 SD
increase was associated with a 20% increase in the odds of modern contraceptive use in men or their partner
(aOR = 1.2; 95% CI: 1.0-1.5). This significance was retained in the full model as well and with a slightly
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higher odds ratio (aOR = 1.3; 95% CI: 1.0-1.7). In addition, the individual-level covariates that were
significant in the individual-level model retained their significance in the full model.

Before accounting for any individual or community characteristics, 37% of the variation in modern
contraceptive use can be attributed to differences in communities. After adjusting for individual- and
community-level covariates, this increased to 40%. The PRV for the full model is —36.8%, which indicates
that the variance increased after adding community- and individual-level predictors.

3.1.2 Nigeria

Only one in seven (14%) of in union nonpregnant women in Nigeria use a modern contraceptive method,
although this varies by region (Figure 4a). Modern contraceptive use ranged from 8% in the North West to
27% in the South West. Nigerian men reported lower overall levels of use of modern contraception than
women, with approximately 12% of in union men reporting use of a modern method (Figure 4b). Use of
modern contraception was lowest in the North West (5%) and highest in the South South (20%) regions.
With the exception of the North Central region, where levels of use of modern contraception were relatively
high, use among both men and women in the southern regions of modern contraceptive methods was higher
in southern regions than in northern regions.

Figure 4 Map of modern contraceptive use by state in Nigeria for men and women
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(b) Men
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North East
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Appendix Table 1 presents the bivariate associations between modern contraceptive use among men and
women in Nigeria and a range of individual- and community-level characteristics. As in Nepal, modern
contraceptive use was associated with a range of individual-level factors for both men and women. For both
groups, modern method use was significantly associated statistically with age, education, number of
children ever born, having been exposed to family planning messaging, and desire for children. For women
only, modern method use was also associated with each of the SWPER domains (attitudes to violence,
social independence, and household decisionmaking) as well as whether or not a woman was involved in
contraceptive decisionmaking.

In contrast to Nepal, a number of community-level variables were also associated with modern
contraceptive use in Nigeria. For both men and women, place of residence, ease of access to care, the mean
ideal number of children, mean proportion of women who were involved in contraceptive decisionmaking,
and each of the SWPER measures (mean attitudes to violence, social independence score, and women’s
decisionmaking scores) were statistically significantly associated with using a modern method. Mean
community agreement (among men) that contraception makes women promiscuous was also associated
with modern method use, although only for women.
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Modern contraceptive use among women—multilevel logistic regression results

In Model 1, which included only individual-level variables, many of the covariates were statistically
significantly associated with women’s modern contraceptive use in Nigeria (see Table 6). This included
age, household wealth, parity, exposure to family planning messages, ideal number of children, desire for
additional children, contraceptive decisionmaking and each of the SWPER domains .Similarly, in Model 2,
the majority of the community-level variables were also statistically significantly associated with use of
modern methods, with the only exceptions being the mean value of the SWPER domain of social
independence and the proportion of men in the community who agree that use of family planning makes

women more prorniscuous.
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In the full model, Model 3, where both individual- and community-level variables are included, we find a
similar pattern, both in terms of statistical significance and the direction and magnitude of the association,
as in the separate individual- and community-level models, with a few notable exceptions. Of the
community-level variables, all except for urbanicity, the average value of the SWPER measures for social
independence and decisionmaking and the proportion of men in the community agreeing that use of family
planning made women more promiscuous, were statistically significant (see Figure 5). Of the individual-
level variables, all except for one of the household wealth categories (second wealth quintile) and the
SWPER social independence measure retained their significance.

Figure 5 Multilevel regression results Model 3 for men and women’s modern contraceptive use, Nigeria,
community variables only
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FP = family planning; SWPER = survey-based women’s empowerment index; HH = household; SD = standard deviation

As shown in Table 6, the models suggest that 36% of the variation in modern contraceptive use can be
attributed to individual or community differences, before accounting for specific individual or community
characteristics. After adjusting for both individual- and community-level covariates, this declines to 19%,
which suggests that the included covariates explain much of the differences observed between communities.

Modern contraceptive use among men—multilevel logistic regression results

Table 6 also summarizes the regression results among men in Nigeria. In the full model, the association
with modern contraceptive use was statistically significant for three individual-level variables: education
(specifically having a secondary or higher education compared to no education), exposure to family
planning messages, and desire for children. At the community level, three measures were also associated
with men’s use of modern methods of contraception. A 1 SD increase in the ideal number of children in the
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community was associated with a 30% (aOR = 0.7; 95% CI: 0.5-0.9) reduction in the odds of using a
modern method. In contrast, a 1 SD increase in the average years of men’s education in the community was
associated with a 70% increase in the odds (aOR= 1.7; 95% CI: 1.3-2.2) of using a modern method.
Interestingly, a one SD increase in the proportion of men who agreed that use of family planning made
women more promiscuous was associated with 20% higher odds (aOR = 1.2; 95% CI: 1.0-1.4) of using
modern contraception for men.

Before accounting for any individual or community characteristics, 43% of the observed variation in men’s
use of modern contraception can be attributed to differences between communities. After adjusting for both
individual and community characteristics, this decreased to 31%, which suggested that the covariates
explain a significant proportion of the differences between communities. Overall, the proportion of modern
contraceptive use attributed to differences between communities is higher for men than women in Nigeria,
possibly implying that community-level factors may be more influential for men. The PRV is over 60% for
the full model, which indicates that the addition of the individual- and community-level predictors reduces
the community-level variance by over 60%.

3.1.3 Zambia

Just over half (54%) of in union nonpregnant women in Zambia use a modern contraceptive method (Figure
6a). This ranged from 34% in Western Province to 61% in Eastern Province. Among men there was a lower
(51%) reporting of use of a modern method of contraception, ranging from 30% in Northern Province to
64% in Eastern Province 7 (Figure 6b).
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Figure 6 Map of modern contraceptive use by province in Zambia for men and women
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(b) Men
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In Zambia, users and non-users of modern contraception, both men and women, differ by age, wealth
quintile, education, number of children ever born, family planning message exposure, ideal number of
children, and desire for another child (Appendix Table 1). Among women, users and non-users of modern
contraception differ by contraceptive decisionmaking. Women living in urban clusters and clusters where
access to health care is not a barrier were more likely to use modern contraceptives.

Modern contraceptive use among women—multilevel logistic regression results

Among women in Zambia, at the individual level, age, wealth, ideal number of children, desire for children,
contraceptive decisionmaking, as well as the SWPER decisionmaking domain, were all significantly
associated with modern contraceptive use (see Table 7). When looking only at community-level variables,
distance being a barrier to health care, women’s average ideal number of children, SWPER social
independence, and decisionmaking domains were all significantly associated with modern contraceptive
use.
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In the full model, accounting for both individual- and community-level characteristics, among the
covariates of interest, most of the community covariates that were significant in the community-only model
sustained their significance. A 1 SD increase in the cluster-level proportion of women reporting distance as
a barrier was associated with 10% decreased odds of using modern contraception (aOR = 0.9; 95% CI: 0.8—
1.0) and a 1 SD increase in women’s average ideal number of children was associated with a 20% decrease
(aOR = 0.8; 95% CI: 0.7-1.0). Among the collective-level SWPER domains, both the attitude towards
domestic violence and the social independence domains were significantly associated with modern
contraceptive use, but in the opposite directions. Attitude towards domestic violence was positively
associated with modern contraceptive use (aOR = 1.2; 95% CI: 1.0-1.3), while social independence had a
negative association (aOR = 0.9; 95% CI: 0.8—-1.0). Adjusted odds ratios for the community-level variables
of interest are shown in Figure 7.

Figure 7 Multilevel regression results of Model 3 for men and women’s modern contraceptive use,
Zambia, community variables only
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Note: All variables except Urban and Distance to facility are standardized; Odds ratio is per 1 SD increase.
FP = family planning; SWPER = survey-based women’s empowerment index; HH = household; SD = standard deviation

Before accounting for any individual or community characteristics, 20% of the variation in modern
contraceptive use can be attributed to differences in communities. After adjusting for individual- and
community-level covariates, this decreased slightly to 18%. The full model (Model 3) reduced the
community-level variance by 9.1% from the null model.

Modern contraceptive use among men—multilevel logistic regression results

Among men in Zambia, at the individual level, age, wealth, parity, exposure to family planning messages,
ideal number of children, and desire for children were all significantly associated with modern contraceptive

26



use (Table 6, Model 1). When looking only at community-level variables, community-level average men’s
ideal number of children and community-level average SWPER social independence and decisionmaking
domains were negatively associated with modern contraceptive use. Community-level average SWPER
attitude towards domestic violence and average years of men’s education were both significantly positively
associated with modern contraceptive use.

After accounting for both individual- and community-level characteristics (see Table 6, Model 3), the full
model shows that living in an urban area (aOR = 0.8; 95% CI: 0.7-1.0), community-level average men’s
ideal number of children (aOR = 0.9; 95% CI: 0.7-1.0), and two of the three community-level average
SWPER domains (social independence (aOR = 0.8; 95% CI: 0.7-1.0); and decisionmaking (aOR = 0.8;
95% CI: 0.7-0.9) were negatively significantly associated with men’s modern contraceptive use in Zambia.
An increase of 1 SD in the community-level average SWPER attitude towards domestic violence domain
was associated with a 30% increase in men’s modern contraceptive use (aOR = 1.3; 95% CI: 1.2-1.5).

Before accounting for any individual or community characteristics (see Table 6, Model 0), 27% of the
variation in men’s modern contraceptive use can be attributed to differences in communities. After adjusting
for individual- and community-level covariates, this decreased slightly to 25%. The PRV from the full
model (Model 3) was 9.1%, the same as for women.

3.2 Secondary Results
3.2.1 Nepal

Appendix Table 2 and Figure 8 summarize the multilevel regression tables for women in Nepal, grouped
into younger and older ages.

While urbanicity was not significant in the full model as shown in Table 5, it was significant among younger
women with 20% higher odds of modern contraceptive use among young women living in urban clusters
compared to rural. Men’s education had significant effects on younger women’s modern contraceptive use:
a 1 SD increase in younger men’s education was associated with a 10% decrease in the odds of modern
contraceptive use among younger women, while a 1 SD increase in older men’s education was associated
with a 20% increase. The odds of modern contraceptive use for younger women decreased by 20% with a
1 SD increase in older women’s community level average SWPER on decisionmaking (aOR = 0.8; 95%
CI: 0.7-1.0). Finally, a 1 SD increase in the average of older men who believe that family planning makes
a woman more promiscuous is associated with 20% higher odds of modern contraceptive use among
younger women (aOR = 1.2; 95% CI: 1.0-1.3).
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Figure 8 Multilevel regression results of modern contraceptive use for younger (age 15-29) and older
(age 30-49) women, Nepal, community variables only
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Among older women, we find that living in a cluster where distance is a barrier to health care was
significantly positively associated with modern contraceptive use. While we found lower odds of modern
contraceptive use among young women with an increase in the average SWPER score in household
decisionmaking among the older age group, this showed higher odds of contraceptive use among older
women and the average SWPER score in household decisionmaking in the younger age group (aOR = 1.2;
95% CI: 1.0-1.4). We also observe this inverse relationship, where changes in the norm among the non-
peer group have an effect, when looking at the proportion of men who believe that family planning makes
a woman more promiscuous. A 1 SD increase in the average of younger men who believe that family
planning makes a woman more promiscuous is associated with 20% lower odds of modern contraceptive
use among older women (aOR = 0.8; 95% CI: 0.7-0.9). Finally, 1 SD increase in the average SWPER score
on social independence among older women is associated with 20% lower odds of modern contraceptive
use among their peers (aOR = 0.8; 95% CI: 0.7-1.0).

Appendix 3 shows the associations of the different collective norm variables over the seven provinces in
Nepal. The most consistent association is seen in the community-level average ideal number of children,
which was negatively associated with women’s modern contraceptive use in four provinces. Community
average SWPER score for social independence was significantly negatively associated with modern
contraceptive use in two provinces. Finally, the community proportion of men who believe that family
planning makes a woman more promiscuous was significantly and negatively associated with women’s
modern contraceptive use in two provinces.
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As described in the methods section, since Nepal only sampled a subset of men in the survey, the regressions
by age groups and province among men were not fit.

3.2.2 Nigeria

Appendix 4 and Figure 9 summarize the multilevel regression tables for women in Nigeria, grouped into
older (30-49) and younger (15-29) ages. Among the younger women, only two of the community-level
variables included in the models were associated with modern contraceptive use to a statistically significant
degree. For this group, distance being a barrier to accessing health care in the cluster is associated with a
20% decline in the odds of using modern contraception (aOR = 0.8; 95% CI: 0.7-1.0), while a 1 SD increase
in the mean ideal number of children among other young women was associated with a 30% decline (aOR
=0.7; 95% CI: 0.5-0.9). Modern contraceptive use among young women was not associated with any of
the covariates measured among older women, including ideal family size. As was the case for all women,
a number of individual-level covariates were associated with modern contraceptive method use, including
wealth, parity, and desire for additional children.

Figure 9 Multilevel regression results of modern contraceptive use for younger (age 15-29) and older
(age 30-49) women, Nigeria, community variables only
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Among older women (age 30—49), we find that modern contraceptive use is associated with the average
years of men’s education among the younger age group and with the average SWPER score for attitudes
towards violence among their peers. These effects are quite large—an increase by 1 SD in either younger
men’s education (aOR = 1.3; 95% CI: 1.1-1.5) or the SWPER measure of attitudes towards violence (aOR
=1.3; 95% CI: 1.1-1.7) is associated with 30% higher odds of modern method use. At the individual level,
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modern contraceptive use was associated with household wealth (although the effect of this appears to be
concentrated in the differences between the poorest and richer/richest groups), whether the woman had been
exposed to family planning messages, her ideal number of children, and her desire for additional children.

Appendix 5 shows the associations of the different collective norm variables with modern contraceptive
use over the six regions of Nigeria. There is a great deal of variation across the regions, with the most
consistent association being with the proportion of women in the community reporting that distance was a
barrier to access to family planning, which was statistically significantly associated with lower odds of
modern method use in three regions (North West, South South and South West). The average ideal number
of children, average proportion of women making family planning decisions, and the average SWPER score
on attitudes towards violence were all associated with modern method use in two regions.

3.2.3 Zambia

Appendix 6 presents the multilevel regression tables for men and women in Zambia, grouped into younger
and older ages.

For younger women in Zambia, none of the community norms in their peer group were significantly
associated with modern contraceptive use. However, the odds of modern contraceptive use for younger
women increased by 30% with a 1 SD increase in older women’s community-level average SWPER attitude
towards domestic violence (aOR = 1.3; 95% CI: 1.1-1.6). These odds decreased 30% with a 1 SD increase
in older women’s community-level average SWPER social independence (aOR = 0.7; 95% CI: 0.6-0.9).

For older women in Zambia, we also observed a 10% decrease in modern contraceptive use with a 1 SD
increase in their peer’s community-level average SWPER social independence (aOR = 0.9; 95% CI: 0.7—
1.0). Community-level averages among younger age groups also had associations with older women’s
modern contraception. A 1 SD increase in the community-level average of younger men who believe family
planning makes a woman more promiscuous is associated with a 10% decrease in the odds of older women’s
modern contraceptive use (aOR = 0.9; 95% CI: 0.8-1.0). The community-level average of younger
women’s ideal number of children is also associated with lower odds of older women’s modern
contraceptive use (aOR = 0.9; 95% CI: 0.8—1.0), as is living in a cluster where distance is a barrier to health
care of older women’s modern contraceptive use (aOR = 0.9; 95% CI: 0.7—-1.0).
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Figure 10  Multilevel regression results of modern contraceptive use for younger (age 15-29) and older
(age 30-49) women and younger (age 15-34) and older (age 35-49) men, Zambia, community
variables only
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Appendix 7 shows that the associations of the different collective norm variables vary over the 10 provinces
in Zambia. The most consistent association is seen in the community-level average ideal number of
children, which was negatively associated with women’s modern contraceptive use in two provinces.
Community prevalence of men’s belief that family planning makes a woman more promiscuous was
significantly associated with women’s modern contraceptive use in half of the provinces. However, in three
provinces there was a negative association, while in the other two provinces, there was a positive
association.

Looking at Figure 10, which shows the regression results among younger men in Zambia, two of the
collective norms within their peer group were significantly associated with the outcome of interest. The
community-level average of younger men’s ideal number of children was negatively associated (aOR =
0.6; 95% CI: 0.5-0.9) with men’s modern contraceptive use, while the community-level average of younger
men’s years of education was positively associated (aOR = 1.5; 95% CI: 1.1-2.0) with the outcome.
Collective norms among older men and women had effects on younger men’s modern contraceptive use as
well. A 1 SD increase in the community-level proportion of older women contraceptive decisionmakers
was associated with a 40% increase in the odds of men’s modern contraceptive use (aOR = 1.4; 95% CI:
1.1-1.7). Similar to the effects seen in the overall male population, the community-level older women’s
average social independence and decisionmaking SWPER domains were negatively associated with
modern contraceptive use (social independence: aOR = 0.7; 95% CI: 0.6—1.0; decisionmaking: aOR = 0.7;
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95% CI: 0.5-0.9), while community-level average attitude towards domestic violence among older women
was positively associated (aOR = 1.5; 95% CI: 1.2-2.0).

Among older men in Zambia, there were fewer peer group effects seen. The only statistically significant
finding was that the community-level average older women’s attitude toward domestic violence was
positively associated with older men’s modern contraceptive use (aOR = 1.3; 95% CI: 1.0-1.6). One
collective norm among younger people was associated with older men’s modern contraceptive use. An
increase in 1 SD in the community-level average younger women’s SWPER decisionmaking domain was
associated with a 20% decrease in the odds of older men’s modern contraceptive use (aOR = 0.8; 95% CI:
0.7-1.0).

Appendix Table 7 shows the associations over the 10 provinces in Zambia. We can see that none of the
collective norm covariates were consistently associated with men’s modern contraceptive use. Living in an
urban area and men’s community average ideal number of children were both significantly negatively
associated with men’s modern contraceptive use in two provinces each, and the community level of women
making contraceptive decisions, SWPER attitude towards domestic violence, and community level of men
who believe that family planning makes a woman more promiscuous were each significantly positively
associated with men’s modern contraceptive use in three provinces.

3.3 Country Summaries
3.3.1 Nepal

When examining Nepal as a whole among women, we found that only the average ideal number of children
at the community level had an effect on modern contraceptive use (see Table 4). No other community-level
variable was significantly associated with modern contraceptive use. However, when this was broken down
by age, the importance of the community-level ideal number of children is lost, and other community
variables were found to be significantly associated with modern use. Among peers, the effect of men’s
education acted in opposite directions for young women versus older women. Among younger women, an
increase in young men’s education decreased the likelihood of their contraceptive use, while among older
women, an increase in older men’s education increased the likelihood of their use. We also find opposite
effects of community norms of younger women on older women and vice versa. For example, an increase
in older women’s average SWPER score on decisionmaking decreased younger women’s contraceptive
use, but an increase in the same SWPER score among younger women increased older women’s
contraceptive use. We also find these opposite effects based on age for the proportion of men who believe
that family planning makes a woman more promiscuous. In summary, the influences of community norms,
whether within peers or outside their peer group, does not follow the same pattern among younger and older
women and should be considered separately.

Among men, only the average SWPER score on attitude towards domestic violence was significantly
associated with their contraceptive use. This was not significant among women in the full model or in the
models by age. We could not examine the community norm effects by age among men and therefore, we
cannot know if this relationship still holds among age-based peer groups.
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3.3.2 Nigeria

When examining Nigeria as a whole, among women, we found that modern contraceptive use was
influenced by a number of community factors: the proportion of women reporting distance as a barrier to
access to medical care, the mean ideal number of children, proportion of women making family planning
decisions, the mean SWPER score for attitudes towards violence, and the average years of men’s education.
When examining the differences between younger and older women, we find that the patterns of association
are different for the two groups. For the younger women (age 15-29), only living in a community where
distance is a barrier to health care access and the average ideal number of children among their peers are
statistically significant, with none of the measures that are specific to older women (30—49) being
statistically significantly associated with modern method use. For older women, modern contraceptive use
was statistically significantly associated with the average years of men’s education among the younger 15—
29 age group and the average SWPER score for attitudes towards violence among their peers. While the
association between modern family planning use and the proportion of women in the community making
family planning decisions was statistically significant in the full model, it was not significant for either
younger or older women. In summary, the relationship between community norms, either within peers or
outside of the peer group, appears to be somewhat different for older and younger women, at least in terms
of which community factors are associated with modern method use. This suggests that analyzing these
groups separately and using their corresponding age group as a reference provides additional insights.

The relationship between community factors and men’s use of modern contraception also appears to be
different than that for women. For men, use of modern methods was associated with the average ideal
number of children among other men in the community, the average years of education of men in the
community, and the proportion of men that agreed that using family planning made women more
promiscuous. In contrast to women, living in a community where distance is a barrier to medical care access,
the proportion of women in the community reporting making family planning decisions, and the SWPER
domain of attitudes towards violence were not statistically significantly associated with use of modern
methods. In addition, beliefs about the effect of family planning use on promiscuity were only associated
with men’s use of modern methods, having no statistically significant effect on women’s behavior. This
again suggests that the ways in which community norms influence men’s behavior may be different than
for women and should be considered separately. We were not able to examine whether the observed
relationship between community factors and use of modern methods differed by age group or region due to
sample size considerations.

3.3.3 Zambia

Looking at Zambia as a whole, we can see that among women, modern contraceptive use was influenced
by a number of community factors: the proportion of women reporting distance as a barrier to access to
medical care, the mean ideal number of children for women, proportion of women making family planning
decisions, the mean SWPER score for attitudes towards domestic violence and social independence, and
the average years of men’s education. When examining the differences between younger and older women,
we find that the pattern of associations differs for the two groups. For the younger women (age 15-29),
only the mean SWPER scores for attitudes towards domestic violence and social independence among older
women (age 30—49) are statistically significant, with none of the measures that are specific to their peer
group (women age 15-29) being statistically significantly associated with modern method use. For older
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women, modern contraceptive use was statistically significantly associated with the proportion of women
reporting distance as a barrier to access to medical care, average ideal number of children among younger
women, younger men’s belief that family planning use leads to promiscuity, and the average SWPER score
for social independence among their peers. Taken together, we can say that the effect of community norms
from peer age groups or nonpeer age groups appears to differ for older and younger women.

The relationship between community factors and men’s use of modern contraception also appears to be
different than that for women. For men, use of modern methods was associated with living in an urban
cluster, the average ideal number of children among other men in the community, and the average SWPER
scores for all three domains. In contrast to women, neither distance as a barrier to medical care access nor
the proportion of women in the community reporting making family planning decisions were not
statistically significantly associated with use of modern methods among men. In addition, living in an urban
cluster and the average SWPER score for household decisionmaking were only associated with men’s use
of modern methods, with no statistically significant effect on women’s behavior. This suggests in Zambia,
there may be overlap in the way that community-level collective norms affect both men’s and women’s
modern contraceptive use.

When examining the differences between younger and older men, we find that the pattern of associations
are different for the two groups. For both young and older men, living in an urban cluster and the average
SWPER score for attitudes towards domestic violence among older women were associated with modern
contraceptive use. In addition, for the younger men (age 15-34), the average level of education among their
peers, and the average ideal number of children among their peers are statistically significantly associated
with modern method use, as well as the proportion of older women in their community who are involved
in family planning decisionmaking, and all three SWPER domains among older women. For older men,
modern contraceptive use was statistically significantly associated with the average SWPER score for
household decisionmaking among younger women, and the average SWPER score for attitude towards
domestic violence among older women.

3.4 Cross-cutting Findings

Figure 11 shows the effects of the community-level variables on women’s and men’s modern contraceptive
use for all three countries.
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Figure 11  Multilevel regression results of Model 3 for women and men’s modern contraceptive use, Nepal,
Nigeria, and Zambia, community variables only
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Figure 11 shows that the community-level factors that influence modern contraceptive use are not the same
for men and women. Although within countries there are some variables that are significantly associated
with men’s and women’s contraceptive use, in each country there are multiple community-level factors that
are significantly associated only with women’s or only with men’s contraceptive use. In addition, while
there are some patterns in effects across countries, such as a consistently negative effect of the average ideal
number of children on women’s modern contraceptive use, there are notable differences in effects as well.
For example, the proportion of women in the cluster who are involved in family planning decisionmaking
has a positive effect on women’s modern contraceptive use in Nigeria, a negative effect in Zambia, and a
null effect in Nepal.

The full model (Model 3) reduced the community-level variance for both men’s and women’s modern
contraceptive use by over 60% in Nigeria, but by a much smaller proportion (9.1%) in Zambia, and actually
increased the community-level variance in Nepal by 6% for women and 37% for men.
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4  DISCUSSION

This study is among the first to use DHS data to assess the effects of community-level fertility and gender
norms on individual-level modern contraceptive use applying multilevel weights and to compare the effects
on men versus women. Our findings suggest that there are differences in the effects of collective norms on
men’s modern contraceptive use compared to women’s. Looking at the results overall, there appear to be
five key findings.

First, the one universal finding was the influence of women’s collective fertility norms as measured by the
average number of ideal children on women’s modern contraceptive use. This is in line with other studies
which have found significant effects of community average ideal number of children on women’s modern
contraceptive use, but not on men’s (Dynes et al. 2012; Nurjaeni et al. 2021). In Nepal, an increasing
community-level average number of ideal children was significantly associated with lower women’s
modern contraceptive use, while the woman’s own number of ideal children did not have an effect. In
Nigeria and Zambia, a woman’s own ideal number of children also had a significantly negative effect on
her modern contraceptive use. These findings may be due to the low ideal number of children among our
sample of women in Nepal (2.2) compared to Nigeria (6.6) and Zambia (5.2), and a larger proportion of
Nepalese women having the same ideal number of children as children ever born (34%) compared to
Nigeria (13%) and Zambia (16%). These findings suggest that in Nepal, women’s contraceptive use is more
influenced by the collective fertility norm in her community than her own fertility desires, while in Nigeria
and Zambia, both are important.

Second, most community-level effects were heterogeneous on individual modern contraceptive use across
the three countries. In Nepal, apart from the average ideal number of children at the community level among
women and the average SWPER on attitudes towards domestic violence among men, none of the
community-level variables were found to be significantly associated with modern contraceptive use. Other
community or family influences may be at play in Nepal. Previous studies have found religion and ethnicity
to be significantly associated with contraceptive use (Sekine et al. 2021; Sharma, Pratap, and Ghimire 2011;
Wasti et al. 2017), which are community variables that were not included in this analysis. In a qualitative
study, Sekine et al. (2021) also found that there was a social pressure at the community level to give birth
soon after marriage in Nepal. This can be linked to the average ideal number of children, which was found
to be significantly associated with modern contraceptive use in women. The role of the mother-in-law, as
well as the woman’s position in the household, can also have an influence on the contraceptive use that
could be stronger than the community-level factors (Diamond-Smith et al. 2017; Link 2010; Sekine et al.
2021; Sharma, Pratap, and Ghimire 2011; Wasti et al. 2017). As found in previous research (Link 2011;
Underwood, Dayton, and Hendrickson 2020), this analysis found a strong positive relationship between
contraceptive decisionmaking among women (self or jointly with their husband) and modern contraceptive
use.

Nepal was also the only country where the addition of individual-level predictors resulted in an increase
rather than a decrease in the ICC (the amount of variation in the outcome that is due to the similarities
between people in “clusters,” such as communities). This is unusual as the addition of predictors in most
cases reduces the ICC and increases the proportion of the total variation “explained” by other factors.
However, there are cases in which the [CC might plausibly increase when adding other predictors, primarily
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when the communities with higher levels of modern contraceptive use have higher levels of individual
predictors and communities with higher levels of modern contraceptive use have lower levels of individual
predictors. In this way, some of the community-level variation in the null model (model 0) may have been
cancelled out by the opposite variation in the proportion of the individual predictors (Gelman and Hill
2006). In Nepal, this appears to be the case for many of the predictors—age, parity, family planning
messaging, ideal number of children, desire for more children, and all three SWPER domains (results not
shown). This also likely contributed to the negative PRV of Models 1 and 3 in the men’s and women’s
models in Nepal. While some have argued that a negative PRV is reason for concern (Roberts and Monaco
2006), given the reduction in ICC with the addition of predictors in the Nepal models, the negative PRV
could be expected.

Of the three countries, community factors explain the greatest proportion of the variance in modern
contraceptive use for both men and women in Nigeria. This is consistent with findings from prior research
in Nigeria that demonstrates the importance of religion and other cultural factors in shaping norms that
influence fertility, including those related to gender, preferences for larger families, and broader
religious/cultural factors (Akamike et al. 2020; Hutchinson et al. 2021; [zugbara and Ezeh 2010; Okigbo et
al. 2018). While many of these community-level factors were the same as those observed in Nepal or
Zambia, the number of community-level factors that were associated with modern contraceptive use to a
statistically significant degree was larger. Furthermore, there are some features of these relationships that
are specific to Nigeria. In particular, the average education of men in the community had a stronger
association with modern contraceptive use in Nigeria, with each additional year of education associated
with an increase in the odds of using a modern method by 40% for women and 70% for men. This is broadly
consistent with the literature linking higher levels of education to modern contraceptive use, although its
importance for both men and women while controlling for individual levels of education suggests that living
in communities where men have more education has a broader effect on community behavior.

While a variety of community factors were associated with use of modern contraceptive use at the national
level, there are important differences between men and women and across regions, which suggests even
greater heterogeneity than is the case for the cross-national comparisons. The regional differences in levels
of use of modern contraception and associated social and normative factors in Nigeria are well documented
(Bolarinwa et al. 2021). The lack of consistent relationships between community-level factors and use of
modern contraception is consistent with this broader pattern. The differing strength of the relationship
between specific community-level factors and modern contraceptive use between men and women, such as
for the SWPER measures (significant for women but not men), the proportion of women reporting distance
to health centers as a barrier (significant for women but not men) or the proportion of men in the community
agreeing that use of family planning makes women more promiscuous (significant for men but not women),
also highlights the differences between these groups. This is also the case when examining the relationship
for different age groups of women, with some factors only associated with younger or older women’s
contraceptive behavior.

Zambia is the only country where having the woman as the FP decisionmaker was associated with lower
odds of using modern contraception. This may be due to the fact that the vast majority of women who report
being involved in contraceptive decisions are making decisions jointly with their husbands, and prior
research in Zambia has shown that any involvement of the husband can decrease contraceptive use, even
when the couple agrees on short-term fertility goals (Belohlav and Karra 2013). The level of agency that
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women who are jointly making contraceptive decisions with their husbands are exercising may in fact be
low. Our measures of contraceptive decisionmaking do not take the quality of the involvement in
decisionmaking into account.

Our findings show that after accounting for individual- and community-level fertility and gender norms,
access to health facilities is an issue for women’s modern contraceptive use in Nigeria and Zambia. In
Zambia, over 30% of the population live more than 30 minutes from a health facility, and nearly 20% live
more than 60 minutes (Weiss et al. 2020). In addition, the Ministry of Health only approved scale-up of a
community-based provision of injectables in 2018, the year the Zambia data were collected, and injectables
make up the largest share of modern contraceptive method use in Zambia. Therefore, at the time, most
women who were using contraception in 2018 could only access it at health facilities.

The third key finding was that although this study was focused on the influence of the community-level
norms, two individual-level characteristics, desire for children soon and the woman being involved in
contraceptive decisionmaking, were associated with women’s modern contraceptive use in all countries,
and desire for a child soon was associated with men’s report of modern contraceptive use in all countries.
Women and men with a desire to have a child soon would understandably not be using a form of
contraception in order to increase their chances of conceiving a child soon. These characteristics have also
been shown to be consistently associated with modern contraceptive use in other research (Tekelab, Melka,
and Wirtu 2015; Yaya et al. 2018).

The fourth key finding from our study was that we did not find a stronger effect of collective norms among
age peer groups on individual behavior. The literature shows that peers play an important role as socializing
agents and a clear reference group, especially during adolescence and on the topic of contraception
(Mwaikambo et al. 2011; Umberson, Crosnoe, and Reczek 2010). Our findings are therefore in contrast
with recent findings that show stronger effects of collective gender norms among age peer groups on
adolescent girls’ use of contraception compared to non-peer age groups (Mejia-Guevara et al. 2020).
Qualitative work has shown that both older individuals, such as parents, as well as peers are key influencers
in the contraceptive decisionmaking process, but that their influence works in different ways (Sanchez et
al. 2020). Our findings may be due to the fact that our peer age groups were not derived based on specific
life stages and were constructed partly based on sample size considerations.

Finally, the PRV, which estimates the proportion of decrease in community-level variation for the model,
was either the same or smaller for the men compared to the women for each of the full models in a given
country. This indicates that the covariates in the full models are not capturing the salient community-level
factors for men’s contraceptive decisionmaking to the same degree as for women. Previous research has
described similar issues with relatively low explanatory power for men’s contraceptive use or ideation and
suggests that omitted factors such as additional sociocultural norms about fertility, contraception, and
gender, level of community and religious leader support for family planning, and couple dynamics may be
at play (Babalola, Kusemiju, et al. 2015; Namasivayam et al. 2020; Nanda, Schuler, and Lenzi 2013).

The present study had some limitations. First, DHS enumeration areas and age groups are inferred reference
groups and may not represent individuals’ actual reference group. Age cutoffs were made to maximize
group sizes, not based solely on an assessment of who would have an influence on an individual’s
contraceptive decisions. The small cluster sample sizes, particularly for the men’s clusters, may have
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attenuated some community-level results, as community-level norms were measured through aggregation
of individual-level behaviors. However, we conducted sensitivity analyses to explore this potential effect,
removing clusters with fewer than 10 individuals for the women’s models in all countries and for the men’s
model in Zambia, and found similar community-level results. It was also impossible to include all collective
norm factors that may affect contraceptive use, as the DHS does not collect data on many norms. Since we
also wanted to have comparable measures in the three countries, certain country-specific community
measures such as ethnicity and religion were not included. Since the DHS data are cross-sectional, we are
unable to make any statements about causality.

Despite these limitations, this is one of the first studies to directly compare the effects of collective norms
on men’s versus women’s use of modern contraception, as well as one of the first to apply the new
multilevel weights in the calculation of those effects.

Conclusion

As expected, given our socioecological framing, we found heterogeneous effects of community-level norms
on women’s and men’s modern contraceptive use across countries. In particular, gender norms showed
different effects depending on the country and whether we were modeling women’s or men’s contraceptive
use. Fertility norms appear to have consistent effects on women’s modern contraceptive use.

Future work on the effect of collective norms should build on recent advances in social norm measurement
(Costenbader, Cislaghi, et al. 2019), include perceived and/or injunctive norms, and compare the effects of
the different types of norms on individual contraceptive use. In addition, our findings support further
research into the identification of appropriate reference groups for women’s and men’s modern
contraceptive use in order to better understand what norms matter for women and men.
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APPENDIX TABLES

Appendix Table 1

Modern contraceptive use by individual- and cluster-level covariates

Nepal Nigeria Zambia
Women Men Women Men Women Men
% [CI] % [CI] % [CI] % [CI] % [CI] % [CI]
Individual-level
characteristics
Age *kk *kk *kk *k *kk *kk
15-24 24.5[22.0,27.2] 33.9[28.2,40.1] 8.3[7.3,9.3] 10.7 [6.7,16.6] 56.6 [53.3,59.9] 50.8 [45.8,55.8]
25-34 44.1[41.7,46.6] 53.6 [48.6,58.6] 15.9[14.7,17.1] 13.2[11.3,15.3] 59.4 [57.2,61.6] 57.8 [54.6,61.0]
35-49 57.5[55.2,59.8] 65.4 [61.9,68.8] 15.0 [14.0,16.1] 12.8[11.5,14.3] 46.6 [44.3,48.9] 52.5 [49.5,55.5]
50+ NA NA NA 8.5[6.9,10.3] NA 32.0[28.7,35.6]
Wealth quintile *kk *xk rkk rkk
Lowest 44.5 [40.9,48.0] 59.5 [53.9,64.8] 4.4[3.7,5.2] 3.7 [2.8,5.0] 43.7 [40.4,47.0] 43.8 [40.4,47.3]
Second 47.4 [44.4,50.4] 62.1 [56.7,67.2] 7.5[6.2,9.1] 8.1[6.5,10.1] 50.0 [46.9,53.1] 48.1 [44.8,51.4]
Middle 45.4 [42.3,48.5] 56.4 [50.8,61.8] 13.2[12.0,14.5] 11.7 [9.6,14.2] 56.9 [53.5,60.2] 55.4 [52.0,58.8]
Fourth 44.5[41.3,47.7] 55.9 [50.7,61.0] 20.4 [18.9,22.0] 14.5[12.2,17.0] 61.7 [59.0,64.4] 52.0 [47.6,56.3]
Highest 44.4[41.7,47.2] 56.6 [50.6,62.5] 24.9 [23.3,26.6] 18.1 [15.5,20.9] 56.0 [52.4,59.5] 56.1 [51.5,60.7]
Educatlon *kk * *kk *kk *kk *kk
None 53.5[50.8,56.2] 60.2 [53.9,66.2] 5.1[4.5,5.7] 2.7[1.8,4.0] 40.6 [36.3,45.0] 53.4 [46.8,59.8]
Primary 44.9 [41.8,48.0] 62.8 [57.3,68.0] 15.9 [14.6,17.4] 8.5[6.8,10.5] 52.1[49.8,54.5] 45.7 [43.0,48.4]
Secondary+ 36.9 [35.0,38.8] 55.4 [52.0,58.7] 23.0[21.9,24.2] 17.1[15.6,18.8] 59.0 [56.5,61.5] 55.3 [52.8,57.7]
Number of children
ever born *kk *kk *kk *kk *k%k *k%k
0 10.4 [8.1,13.2] 18.3[13.0,25.1] 1.8[1.1,2.9] 7.2[4.1,12.3] 5.8 [3.1,10.6] 22.4[14.0,33.8]
1-2 39.9 [37.7,42.1] 56.4 [52.3,60.4] 13.2[12.1,14.4] 13.8[11.9,15.9] 56.4 [53.6,59.1] 52.4 [48.9,55.8]
34 58.8 [56.2,61.4] 68.3 [64.0,72.4] 18.1[16.8,19.6] 16.0 [14.0,18.2] 58.8 [56.2,61.3] 56.2 [52.7,59.6]
5+ 54.8 [51.0,58.5] 63.3 [56.8,69.3] 13.4[12.6,14.4] 8.7 [7.5,9.9] 50.4 [48.0,52.8] 48.8 [46.0,51.5]
Any family planning
message exposure * Frx o ** rohk
No 44.7 [42.4,46.9] 53.6 [49.1,58.1] 10.9[10.2,11.7] 9.4[8.1,11.0] 52.6 [50.8,54.5] 47.5[45.2,49.8]
Yes 45.8 [43.8,47.8] 60.0 [56.7,63.2] 19.4 [18.2,20.7] 14.5[13.0,16.1] 57.3 [54.3,60.3] 55.6 [52.5,58.6]
Ideal number of
Chlldren *kk *kk *kk *kk
0 35.8 [26.8,46.0] ND 5.7 [3.8,8.4] 5.6 [1.9,15.4] 52.6 [38.4,66.4] 40.8 [22.9,61.5]
1-3 45.4 [43.8,47.1] 58.2 [55.3,61.2] 27.1[24.1,30.2] 19.0 [15.6,22.9] 55.6 [51.4,59.6] 55.5[49.2,61.7]
4-6 45.2 [39.4,51.0] 52.3 [42.2,62.3] 19.0 [18.0,20.1] 16.6 [14.9,18.4] 56.5 [54.6,58.3] 54.0 [51.7,56.3]
7-9 ND ND 8.8 [7.7,9.9] 11.4 [8.8,14.5] 46.5 [42.3,50.8] 43.6 [39.9,47.4]
10+ NA NA 4.5[3.9,5.2] 3.7[2.9,4.8] 34.7 [29.2,40.6] 39.6 [35.2,44.2]
Desire for a(nother)
Chlld *kk *kk *kk *kk *kk *k%k
Does not want soon 51.3[49.6,53.1] 64.2[61.2,67.1] 18.6 [17.6,19.6] 14.8[13.4,16.3] 59.8 [57.9,61.6] 54.9 [52.8,57.1]
Wants soon 7.1[5.3,9.4] 11.6 [7.9,16.7] 6.4 [5.7,7.1] 8.3[7.0,9.9] 32.0[28.7,35.5] 38.0[34.3,41.8]
Contraceptive
decision-maker Fkk NA *kk NA rkk NA
Self/joint with
husband 46.1[44.4,47.8] 15.5[14.7,16.4] 55.0 [53.2,56.7]
Husband/other 39.9 [36.4,43.4] 7.5[6.5,8.8] 45.2 [41.4,49.2]
SWPER attitude to
violence - mean (SD) NA ok NA ks NA
Among non-users 0.46 (0.02) 0.30 (0.02) -0.30 (0.03)
Among users 0.46 (0.01) 0.66 (0.02) -0.22 (0.03)
SWPER social
independence -
mean (SD) ik NA ok NA NA
Among non-users -0.05 (0.03) 0.18 (0.02) -0.08 (0.03)
Among users -0.30 (0.02) 0.75 (0.03) -0.06 (0.02)
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Appendix Table 1—Continued

Access to care
Not a barrier
Is a barrier

Ideal number of
children - mean (SD)
Among non-users
Among users

Woman involved in
contraceptive
decisionmaking -
mean (SD)
Among non-users
Among users

SWPER attitude to
violence - mean (SD)
Among non-users
Among users

SWPER social
independence -
mean (SD)
Among non-users
Among users

SWPER
decisionmaking -
mean (SD)
Among non-users
Among users

Believe contraception
makes women
promiscuous - mean
(SD)

Among non-users
Among users

43.3[41.5,45.2]
46.5 [44.0,49.0]

*

2.22 (0.02)
2.18 (0.02)

0.14 (0.01)
0.14 (0.01)

0.46 (0.02)
0.46 (0.01)

-0.15 (0.02)
-0.17 (0.02)

-0.19 (0.02)
-0.19 (0.02)

0.25 (0.01)
0.25 (0.01)

57.6 [52.9,62.1]
58.1 [54.3,61.8]

2.36 (0.04)
2.29 (0.03)

0.15 (0.01)
0.14 (0.01)

0.45 (0.02)
0.47 (0.02)

-0.10 (0.03)
-0.14 (0.03)

-0.20 (0.03)
-0.17 (0.03)

0.24 (0.02)
0.25 (0.01)

Kk

15.6 [14.7,16.6]
8.4[7.2,9.7]

Fkk

6.72 (0.05)
5.43 (0.05)

*kk

0.20 (0.01)
0.12 (0.01)

*kk

0.29 (0.02)
0.63 (0.01)

*kk

0.17 (0.02)
0.77 (0.03)

*kk

0.05 (0.02)
0.48 (0.02)

*kk

0.38 (0.01)
0.34 (0.01)

Kk

13.0[11.7,14.3]
8.4[7.0,10.2]

*kk

8.22 (0.12)
5.86 (0.14)

*k%k

0.18 (0.01)
0.13 (0.01)

*k%k

0.40 (0.02)
0.62 (0.02)

Kk

0.42 (0.02)
0.93 (0.04)

*kk

0.23 (0.02)
0.57 (0.03)

0.36 (0.01)
0.38 (0.02)

*k

55.8 [53.9,57.7]
48.8 [45.7,52.0]

*kk

5.23 (0.04)
4.99 (0.04)

0.13 (0.01)
0.13 (0.01)

*k%k

-0.33 (0.03)
-0.22 (0.03)

*

-0.09 (0.03)
-0.06 (0.02)

*%

0.02 (0.03)
0.08 (0.02)

*

0.37 (0.01)
0.35 (0.01)

Nepal Nigeria Zambia
Women Men Women Men Women Men
% [CI] % [CI] % [CI] % [CI] % [CI] % [CI]
SWPER
decisionmaking -
mean (SD) Pk¥ NA xS NA x5 NA
Among non-users -0.24 (0.03) 0.05 (0.02) -0.01 (0.03)
Among users -0.13 (0.02) 0.52 (0.03) 0.11 (0.03)
Believe contraception
makes women
promiscuous NA NA NA
Disagree 58.0 [54.8,61.2] 12.0[10.7,13.5] 50.8 [48.5,53.0]
Agree 56.4 [50.7,62.0] 12.4[10.9,14.0] 51.4 [48.3,54.4]
Community-level
characteristics
Place of residence *kk *kk rkk
Rural 43.2 [40.2,46.1] 55.7 [50.6,60.7] 9.2 [8.4,10.1] 9.5[8.4,10.8] 50.4 [48.2,52.6] 50.8 [48.6,53.0]
Urban 46.5 [44.5,48.6] 59.1 [55.6,62.5] 20.8 [19.6,22.0] 14.9 [13.1,16.9] 58.5 [56.0,61.0] 51.5[48.0,55.0]

51.9 [49.5,54.3]
49.3 [46.1,52.5]

*kk

5.83 (0.08)
5.56 (0.06)

0.13 (0.01)
0.13 (0.01)

*k%k

-0.35 (0.03)
-0.2 (0.02)

-0.08 (0.03)
-0.07 (0.02)

*%

0.08 (0.02)
0.02 (0.02)

0.35 (0.01)
0.36 (0.01)

* Significant at p < .05; ** significant at p < .01; *** significant at p < .001 for tests of association between each variable and the outcome
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Appendix Table 2  Association of collective gender, decisionmaking, and contraceptive beliefs and the
individual use of modern contraception using logistic multilevel model for younger (age
15-29) and older (age 30—49) women, Nepal

Younger women Older women
(15-29) (30-49)
Collective norms (community level)
OR (95% CI)
Urban (Ref: Rural) 1.4* [1.0-1.9] 11 [0.8-1.5]
Distance to health facility is barrier (Ref: Not a barrier) 1.3 [0.9-1.8] 1.4*  [1.0-1.9]
OR per 1 SD increase (95% ClI)
Younger age group
Average ideal number of children 0.9 [0.7-1.1] 1.0 [0.8-1.2]
% women involved in contraceptive decisions 1.0 [0.9-1.2] 1.0 [0.9-1.1]
Average SWPER attitude to violence 1.0 [0.9-1.2] 1.0 [0.8-1.1]
Average SWPER social independence 1.2 [1.0-1.5] 0.9 [0.7-1.0]
Average SWPER decisionmaking 1.0 [0.8-1.3] 1.2* [1.0-1.4]
Average years men's education 0.9* [0.8-1.0] 0.9 [0.8-1.0]
% men believe FP makes women more promiscuous 0.9 [0.8-1.0] 0.8** [0.7-0.9]
Older age group
Average ideal number of children 0.9 [0.7-1.1] 0.9 [0.7-1.1]
% women involved in contraceptive decisions 11 [0.9-1.3] 11 [1.0-1.3]
Average SWPER attitude to violence 0.9 [0.8-1.1] 1.0 [0.8-1.2]
Average SWPER social independence 1.0 [0.8-1.3] 0.8* [0.7-1.0]
Average SWPER decisionmaking 0.8* [0.7-1.0] 11 [0.9-1.2]
Average years men's education 1.2*  [1.0-1.4] 1.2*  [1.0-1.4]
% men believe FP makes women more promiscuous 1.2*  [1.0-1.3] 11 [0.9-1.2]
Individual-level variables
OR (95% CI)
Second Wealth Quintile (Ref: Lowest) 1.1 [0.7-1.5] 1.0 [0.7-1.3]
Middle Wealth Quintile (Ref: Lowest) 0.9 [0.6-1.4] 1.1 [0.8-1.5]
Fourth Wealth Quintile (Ref: Lowest) 1.1 [0.7-1.7] 0.9 [0.7-1.3]
Highest Wealth Quintile (Ref: Lowest) 1.1 [0.6-1.9] 1.1 [0.7-1.7]
Parity 1.6** [1.5-1.9] 1.0 [0.9-1.1]
Exposed to any FP message (Ref: Not exposed) 1.2 [0.9-1.5] 1.1 [0.9-1.3]
Ideal number of children 0.9 [0.7-1.1] 1.0 [0.9-1.2]
Wants a/nother child soon (Ref: Does not want another child soon) 0.2** [0.1-0.2] 0.1** [0.0-0.1]
Woman involved in contraceptive decisionmaking (Ref: Not involved) 1.1 [0.8-1.5] 1.5* [1.2-1.9]
SWPER attitude to violence 1.1 [0.9-1.4] 1.1 [1.0-1.3]
SWPER social independence 0.8* [0.7-1.0] 0.7** [0.6-0.8]
SWPER decisionmaking 1.1 [0.9-1.2] 0.8** [0.7-0.9]
Observations 9,058 8,645
Number of groups 346 345
ICC 0.220 0.189

* Significant at p < .05; ** significant at p < .01
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Appendix Table 4  Association of collective gender, decisionmaking, and contraceptive beliefs and the
individual use of modern contraception using logistic multilevel model for younger
(age 15-29) and older (age 30-49) women, Nigeria

Younger women Older women
(15-29) (30-49)
Collective norms (community level)
OR per 1 SD increase (95% CI)
Urban (Ref: Rural) 0.8 [0.6-1.1] 1.2 [1.0-1.5]
Distance to health facility is barrier (Ref: Not a barrier) 0.6* [0.4-0.9] 0.8 [0.6-1.1]
Younger age group
Average ideal number of children 0.7* [0.5-0.9] 0.9 [0.7-1.1]
% women involved in contraceptive decisions 1.2 [1.0-1.4] 11 [0.9-1.2]
Average SWPER attitude to violence 0.9 [0.7-1.3] 0.9 [0.7-1.1]
Average SWPER social independence 1.1 [0.8-1.5] 11 [0.9-1.3]
Average SWPER decisionmaking 0.8 [0.7-1.1] 1.0 [0.8-1.2]
Average years men's education 1.1 [0.9-1.4] 1.3** [1.1-1.5]
% men believe FP makes women more promiscuous 0.9 [0.8-1.1] 1.0 [0.9-1.1]
Older age group
Average ideal number of children 1.0 [0.8-1.4] 0.9 [0.7-1.1]
% women involved in contraceptive decisions 1.2 [1.0-1.4] 11 [1.0-1.3]
Average SWPER attitude to violence 1.2 [0.9-1.6] 1.3* [1.2-1.7]
Average SWPER social independence 0.9 [0.7-1.2] 0.8 [0.7-1.0]
Average SWPER decisionmaking 11 [0.8-1.3] 1.0 [0.8-1.2]
Average years men's education 11 [0.9-1.3] 11 [1.0-1.3]
% men believe FP makes women more promiscuous 1.1 [0.9-1.2] 1.0 [0.9-1.1]
Individual-level variables
OR (95% ClI)
Second Wealth Quintile (Ref: Lowest) 1.0 [0.6-1.6] 1.0 [0.8-1.5]
Middle Wealth Quintile (Ref: Lowest) 1.8** [1.2-2.7] 1.2 [0.9-1.8]
Fourth Wealth Quintile (Ref: Lowest) 2.6** [1.6-4.3] 1.5* [1.1-2.2]
Highest Wealth Quintile (Ref: Lowest) 3.3* [1.9-5.7] 1.5* [1.0-2.2]
Parity 1.3** [1.2-1.4] 1.0 [1.0-1.1]
Exposed to any FP message (Ref: Not exposed) 1.2 [0.9-1.5] 1.3* [1.0-1.5]
Ideal number of children 1.0 [0.9-1.0] 1.0* [0.9-1.0]
Wants a/nother child soon (Ref: Does not want another child soon) 0.4** [0.3-0.5] 0.3** [0.2-0.4]
Woman involved in contraceptive decisionmaking (Ref: Not involved) 0.9 [0.7-1.4] 13 [1.0-1.8]
SWPER attitude to violence 1.2 [1.0-1.4] 11 [1.0-1.3]
SWPER social independence 1.1 [1.0-1.3] 1.0 [1.0-1.1]
SWPER decisionmaking 11 [1.0-1.3] 11 [1.0-1.3]
Observations 22,044 18,873
Number of groups 911 911
ICC 0.302 0.223

* Significant at p < .05; ** significant at p < .01
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Appendix Table 6  Association of collective gender, decisionmaking, and contraceptive beliefs and the individual
use of modern contraception using logistic multilevel model for younger (age 15-29) and older
(age 30-49) men and women in Zambia

Younger women Older women Younger men Older men
(15-29) (30-49) (15-34) (35-59)
Collective norms (community level)
OR per 1 SD increase (95% CI)
Urban (Ref: Rural) 1.0 [0.6-1.6] 0.9 [0.6-1.3] 0.5* [0.3-1.0] 0.6 [0.4-1.0]
Distance to health facility is barrier (Ref: Not a 0.8 [0.5-1.2] 0.7* [0.5-1.0] 0.9 [0.5-1.4] 1.0 [0.7-1.3]
barrier)
OR per 1 SD increase (95% Cl)
Younger age group
Average ideal number of children 0.9 [0.7-1.1] 0.9* [0.8-1.0] 0.6**  [0.5-0.9] 0.8 [0.7-1.0]
% women involved in contraceptive decisions 1.0 [0.8-1.3] 0.9 [0.9-1.0] 1.0 [0.8-1.2] 1.0 [0.9-1.1]
Average SWPER attitude to violence 11 [0.9-1.4] 11 [0.9-1.3] 1.0 [0.8-1.3] 1.0 [0.9-1.2]
Average SWPER social independence 0.9 [0.7-1.1] 1.0 [0.9-1.2] 1.2 [0.9-1.6] 1.0 [0.8-1.1]
Average SWPER decisionmaking 11 [0.9-1.4] 0.9 [0.8-1.1] 0.8 [0.6-1.1] 0.8* [0.7-1.0]
Average years men's education 1.2 [1.0-1.4] 1.0 [0.9-1.2] 1.5 [1.1-2.0] 11 [0.9-1.3]
% men believe FP makes women more 0.9 [0.7-1.1] 0.9 [0.8-1.0] 1.1 [0.8-1.6] 1.0 [0.8-1.2]
promiscuous
Older age group
Average ideal number of children 0.9 [0.7-1.1] 0.9 [0.8-1.1] 0.9 [0.7-1.1] 1.0 [0.8-1.3]
% women involved in contraceptive decisions 0.9 [0.8-1.1] 0.9 [0.8-1.1] 1.4  [1.1-1.7] 1.0 [0.8-1.1]
Average SWPER attitude 1.3* [1.1-1.6] 1.0 [0.9-1.3] 1.5 [1.2-2.0] 1.3* [1.0-1.6]
Average SWPER social independence 0.7**  [0.6-0.9] 0.9* [0.7-1.0] 0.7* [0.6-1.0] 0.9 [0.8-1.1]
Average SWPER decisionmaking 0.9 [0.8-1.1] 11 [0.9-1.3] 0.7* [0.5-0.9] 1.0 [0.8-1.1]
Average years men's education 11 [0.9-1.3] 1.0 [0.9-1.2] 1.1 [0.8-1.4] 1.0 [0.8-1.3]
% men believe FP makes women more 1.0 [0.8-1.2] 1.0 [0.9-1.2] 1.0 [0.8-1.3] 11 [0.9-1.3]
promiscuous
Individual-level variables
OR (95% CI)
Primary education (Ref: No education) 1.2 [0.5-2.9] 0.6* [0.4-0.9]
Secondary+ education (Ref: No education) 1.3 [0.6-3.0] 0.8 [0.5-1.4]
Second Wealth Quintile (Ref: Lowest) 1.3 [0.9-1.9] 1.0 [0.7-1.4] 1.3 [0.8-2.1] 1.0 [0.7-1.4]
Middle Wealth Quintile (Ref: Lowest) 1.7* [1.1-2.6] 1.2 [0.8-1.8] 15 [0.8-3.1] 1.4 [0.9-2.0]
Fourth Wealth Quintile (Ref: Lowest) 15 [0.8-2.7] 1.3 [0.8-2.3] 1.9 [0.9-4.2] 1.9* [1.1-3.1]
Highest Wealth Quintile (Ref: Lowest) 15 [0.7-3.0] 1.0 [0.6-1.8] 2.0 [0.7-5.9] 1.9* [1.1-3.6]
Parity 1.0 [0.9-1.2] 1.0 [1.0-1.1] 1.3**  [1.1-1.4] 1.0 [1.0-1.1]
Exposed to any FP message (Ref: Not exposed) 1.2 [0.8-1.7] 11 [0.8-1.6] 1.2 [0.8-1.9] 1.5 [1.1-2.0]
Ideal number of children 1.0 [0.9-1.1] 0.9* [0.9-1.0] 1.0 [0.9-1.1] 0.9* [0.9-1.0]
Wants a/nother child soon (Ref: Does not want 0.2** [0.1-0.2] 0.3**  [0.2-0.4] 0.4**  [0.3-0.6] 0.5**  [0.3-0.7]
another child soon)
Woman involved in contraceptive decisionmaking 2.2 [1.4-3.4] 1.5* [1.1-2.1]
(Ref: Not involved)
SWPER attitude to violence 0.9 [0.8-1.1] 1.0 [0.9-1.1]
SWPER social independence 11 [0.9-1.4] 11 [1.0-1.3]
SWPER decisionmaking 11 [0.9-1.3] 11 [0.9-1.2]
Believes FP makes women more promiscuous 1.1 [0.7-1.6] 0.8 [0.6-1.1]
(Ref: Does not believe)
Observations 6,049 5,681 5,245 4,962
Number of groups 483 483 483 484
0.395 0.246 0.536 0.362

ICC

* Significant at p < .05; ** significant at p < .01
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