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Abstract
Objective: This study examines how women’s chances of
having an unintended birth is related to gender inequalities
in education, employment, intra-household decision-mak-
ing, and norms at individual, household, and community
levels in sub-Saharan Africa (SSA).
Background: Women in SSA have the highest rates of
unintended births in the world, often with severe implica-
tions for the health and well-being of families. A compre-
hensive understanding of how gender dynamics are
associated with their chances of unintended birth is how-
ever lacking.
Method: Multilevel binomial logistic regression models of
unintended birth were estimated with harmonized data
from 123 Demographic and Health Surveys including
534,533 married women living in 43,136 communities
within 39 SSA countries over the period 1992–2019.
Results: The odds of unintended birth are higher among
higher-educated women, women with a small age differ-
ence with their husband, and women living in communities
with more higher-educated women, and better (reproduc-
tive) health facilities. These women are more willing to
acknowledge a birth as unintended. In communities where
women are relatively more educated than their husband
and in households where husbands and wives are equal in
terms of education, higher occupational status, and fertil-
ity preferences, odds of unintended birth are lower.
Conclusion: Unintended birth is a complex reproductive
experience related to local gender systems, women’s rela-
tive position in intra-household power relations, and their
willingness to acknowledge a birth as unintended.
Implications: Improving gender equality at household level
may result in women’s improved reproductive health.
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However, outcomes are also strongly shaped by the local
gender system.
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INTRODUCTION

Women in sub-Saharan Africa (SSA) have the highest pregnancy rates in the world. Each
year, 218 of every 1000 women in the region become pregnant (Bankole et al., 2020). The
region’s unintended pregnancy rate is also the highest. While in 2015–2019, globally 121 mil-
lion pregnancies were estimated to be unintended each year—corresponding to a global
annual rate of 64 unintended pregnancies per 1000 women aged 15–49 years—SSA had an
unintended pregnancy rate of 91 per 1000 women, and experienced one of the smallest
declines over the last 30 years (Bearak et al., 2020; Sedgh et al., 2014; Singh et al., 2010).
Unintended pregnancies include induced abortions, miscarriages resulting from unintended
pregnancies, and unintended births (Sedgh et al., 2014, p. 303). Unintended births comprise
those that are occurring sooner than desired (“mistimed”) and those that were not wanted at
all by the mother (“unwanted”) (Sedgh et al., 2014, p. 303). SSA had, in 2012, the highest per-
centage of unintended births (53%) as an unintended pregnancy outcome compared to other
world regions (Sedgh et al., 2014, p. 310).

There are numerous implications of unintended birth for the health and well-being of fami-
lies. Unintended childbearing may disadvantage infant and child health through reductions in
delivery and postnatal care, breastfeeding behavior, child nutrition, and child survival (Gipson
et al., 2008). It may also have negative physical and mental health impacts on mothers and
fathers, such as depression and anxiety, as well as affecting marital stability, family roles, subse-
quent fertility, and union transitions (Brown & Eisenberg, 1995; Gipson et al., 2008). Moreover,
there may be long-term cumulative social and health impacts on children resulting from par-
ents’ unwanted childbearing (Axinn et al., 1998; Barber et al., 1999). Hence, the relevance of
unintended births for family health and well-being is beyond question.

However, despite of its frequent occurrence as a family experience in SSA, no definitive knowl-
edge is yet available about the factors associated with it (Bankole et al., 2020; Sedgh et al., 2014;
Singh et al., 2010). Whereas previous studies have identified a range of potential related factors,
among others, urban/rural residence, region, ethnicity, maternal education, household decision-
making, and family planning practices (Faye et al., 2013; Hall et al., 2016; Magadi, 2003), a com-
prehensive understanding of how gender dynamics are associated with women’s likelihood of
experiencing this common and adverse reproductive outcome is lacking. Examining this relation is
all the more important since a growing number of scholars argues that reproductive health out-
comes in SSA may be strongly connected to gender inequality and the position of women and
men in African societies (DeRose et al., 2010; Dodoo & Frost, 2008; Zuberi et al., 2003). More-
over, it is not clear what mechanisms underlie the relationship and at what level gender matters,
that is, as an individual or household characteristic, or as a community level attribute, as has been
suggested by some authors (Dodoo & Frost, 2008; Mbacké, 2017).

With this study, we aim to advance the literature on the importance of gender for under-
standing reproductive health in SSA in a number of ways. First, we focus on investigating
unintended birth, which is a reproductive outcome that results from a specific fertility desire
(i.e., not to give birth at a specific time), but which is also related to women’s awareness of fer-
tility as being intended or unintended and particularly to their willingness to report a current or
past birth as unintended. Second, we use the intra-household bargaining framework of
Sen (1990) to examine gender dynamics embodied in dyadic spousal power differences in
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employment position, educational resources, intra-household decision-making, and norms.
Third, the salience of gender-based power relations is examined at different levels of aggrega-
tion. Is gender inequality associated with African women’s likelihood of unintended birth
mainly as an individual, household, or community characteristic? As we will show, regardless
of their own characteristics or spousal power relations at the household level, women’s odds of
having an unintended birth is also related to the gender system in the communities in which
they live. Fourth, the mechanisms of gender inequality and their scale of operation are exam-
ined using a large database with harmonized Demographic and Health Surveys (DHS), which
allows us to analyze the odds of unintended birth for 534,533 married women living in 43,136
local communities within 39 SSA countries over the period 1992–2019. In this way, we are able
to exploit a maximum of variation at the individual, household, and community level and
obtain a broad overview of almost the complete SSA region.

In the remainder of this article, we first sketch a background addressing the literature on
gender and reproduction, elaborate a theoretical framework centering on the concept of gender-
based power relations, and formulate hypotheses. Next, we introduce our data, measures, and
methods and present the results of our multilevel binomial logistic regression analyses. In the
discussion we evaluate how our findings advance the literature on reproduction and reproduc-
tive health in SSA, and what the implications are for policy and practice.

BACKGROUND

Gender and reproduction

Although on the fringe earlier on, gender has been an integral explanation of demographic and
reproductive health behavior since the 1980s (Abadian, 1996; Bras & Schumacher, 2019;
Folbre, 1983, 1994; Greenhalgh, 1995; Hollerbach, 1980; Riley, 2019). To be sure, gender refers
to the expectations and norms shared within a society about appropriate male and female
behavior, characteristics, and roles (Blanc, 2001). Interest in the role of gender was fueled by
the consistent finding that women’s education was one of the most important factors associated
with fertility decline (Diamond et al., 1999; Glewwe, 1999; Jejeebhoy, 1995; Lloyd et al., 1999).
Early theoretical and empirical work focused on how women’s education and status influenced
fertility levels. Mason (1986, 1987), for instance, developed a theory that connected female sta-
tus and fertility. Education and women’s position—or status—in the family were seen as the
most important characteristics. Education and labor market position were related with women’s
autonomy from male control, her economic independence, and her social status, which in turn
was associated with child supply, child demand, and child costs.

In more recent years, attention has shifted from women’s education and status to feminist
perspectives centering on the linkage between women’s empowerment and fertility and repro-
ductive health (Das Gupta, 2013; Lee-Rife, 2010; Prata et al., 2017; Richards et al., 2013;
Upadhyay et al., 2014; Upadhyay & Karasek, 2012). Empowerment, conceptualized and mea-
sured in various ways (Malhotra et al., 2002; Narayan, 2005), is most commonly defined as
“the expansion of people’s ability to make strategic life choices in a context where this ability
was previously denied to them,” whereby agency and the resources needed to exercise life
choices are usually envisaged as central components (Kabeer, 1999). A substantial thread of lit-
erature has accumulated around the women’s empowerment concept, driven partly by develop-
ment efforts hinging on gender equality and public policies promoting gender equity as a means
of ensuring economic growth in low- and middle-income countries (Nussbaum, 2011, 2000;
World Bank, 2012). Overall, empirical research has found mainly positive relationships between
women’s empowerment and reproductive health and negative associations with fertility
(Lee-Rife, 2010; Prata et al., 2017; Upadhyay et al., 2014). However, although the
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incorporation of notions of gender, women’s status, and empowerment have contributed to
more complex and better-fitted explanations of reproduction, several knowledge gaps remain.

First, relatively few studies have addressed the links between gender and reproduction in
SSA. Only 17% of all recently reviewed studies (Upadhyay et al., 2014) focused on this region.
Research on gender and reproduction has been typically conducted in South and East Asia
where gender bias has traditionally been strong (Madjdian & Bras, 2016). Because of their
active participation in agriculture, African women have been assumed to hold more bargaining
power than Asian women (Boserup, 1989). However, recent research shows that the relation-
ship is far more complex. It has been suggested that gender-based power differentials may be at
the root of African women’s limited agency in reproductive decision-making, and might be one
of the main explanations of stalling fertility declines and disadvantageous reproductive health
outcomes in the region (DeRose et al., 2010). To be sure, gender inequality and its association
with reproduction likely differ by social group and local context (Doyle, 2013).

Second, there is a surprising lack of studies that examine the relation between gender and
reproduction incorporating the male perspective (Bledsoe et al., 2000; Dodoo, 1998; Greene &
Biddlecom, 2000; Ratcliffe et al., 2000; Schoumaker, 2017; Zhang, 2011). Moreover, only few
studies have adopted a relational approach centering on power differentials in matched couples
or, in the case of polygynous unions, husbands with multiple wives (e.g., DeRose et al., 2010).
A truly gender-based approach would imply examining the couple as a constellation of two dif-
ferent people who may not only differ in opinion about reproductive decisions, but who may
also have diverging resources or means of getting their interests realized.

Third, most research aimed at unraveling the interplay between reproductive experiences
and women’s empowerment has analyzed a rather limited set of reproductive events, mainly
addressing women’s (desired) number of children, fertility preferences, age at first or last birth,
and birth intervals (Upadhyay et al., 2014). Yet, anthropological studies of African fertility per-
sistently show that reproductive mishaps such as abortions, unintended pregnancies, unmet
need, miscarriages, and stillbirths are very much part of women’s reproductive experience and
deserve more scholarly attention (Bledsoe, 2002; Bledsoe et al., 1998; Johnson-Hanks, 2006;
Van der Sijpt, 2011).

Fourth, it has been argued that in order to understand the role of gender relations, more
attention should be directed toward the contextual realm, interpreting gender as a system of
inequality (Dodoo & Frost, 2008; Riley, 1999). Empirical studies have found different relation-
ships between reproduction and women’s status or empowerment depending on the level of
aggregation at which gender is measured, with both synergistic and countervailing associations
between individual, household, and community level measures and reproductive outcomes
(Balk, 1994; Kritz et al., 2000; Pallitto & O’Campo, 2005). These studies demonstrate the need
to examine more closely how gender at different contextual levels is linked to processes of
reproduction.

In this article we address these knowledge gaps. We specifically study women’s likelihood of
experiencing an unintended birth. Unintended births are a result of both a specific set of desires
(i.e., not to give birth at a specific time) as well as a specific outcome (the occurrence of a birth).
The first step toward having an unintended birth is perceiving of fertility as being within the
realm of one’s control—that is, “within the calculus of conscious choice” (Coale, 1973, p. 65).
Having an unintended birth requires that women perceive and label a current birth or child as
mistimed or unwanted. Secondary to actually having these desires of not wanting to bear a child
requires that women face some disruption to realizing them—either because of a spouse who
has another desire, inadequate knowledge about, or access to, contraception, lack of possibility
to have an abortion, or other reasons.

We use a gender-based relational approach focusing on gender at different levels of aggrega-
tion. In order to do so, we first elaborate a theoretical framework on men’s and women’s power
differences based on Sen’s (1990) intra-household bargaining model.
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Gender-based power and intra-household bargaining

Sen’s (1990) theory of intra-household bargaining illustrates how gender-based power inequal-
ities within the household may be related to decision-making processes and the allocation of
resources. Academic interest in processes of intra-household bargaining resulted from critiques
on the assumption of altruism underlying neoclassical household models (Becker, 1981;
Becker & Lewis, 1974). Bargaining models incorporate power differences, conceptualize house-
hold members as negotiating for the best deal (Folbre, 1986), or alternatively, see household
relations as “cooperative conflict” (Agarwal, 1997; Sen, 1989). Since its original formulation, a
large number of studies have used the intra-household bargaining model in relation to fertility
and reproductive health (Behrman, 1997; Folbre, 1983; Humphries, 2007; Pilla & Dantas, 2016;
Plassmann & Norton, 2004; Tolhurst et al., 2008). On the basis of this literature and inspired by
the work of Van Eerdewijk and Danielsen (2015) and Verhart et al. (2015) we distinguish four
interlinked aspects of gendered intra-household bargaining: (1) gendered division of labor,
(2) access to and control over resources, (3) intra-household decision-making, and (4) norms,
values, and practices.

A first aspect is the gendered division of labor, that is, men’s and women’s roles in work and
laboring patterns including the distribution of work tasks, and patterns of time use. A second
aspect concerns women’s and men’s access to and control over resources, such as education,
land, income, health, and access to (reproductive) health services. Third, we distinguish intra-
household decision-making power. Although interconnected with resource access, this repre-
sents a different aspect since a person’s access to resources does not always mean the ability to
make decisions over the distribution of these resources. A fourth aspect pertains to norms,
values and practices, particularly those related to gender dynamics, family, sexuality, and repro-
duction. These four aspects are interconnected and reinforce each other, enabling or con-
straining reproductive intentions, opportunities, and outcomes.

In this paper, we consider intra-household bargaining from both men’s and women’s per-
spectives separately, as well as in a relational way. Hence, both the laboring roles of men and
women are important to understand, as well their access to resources, decision-making power,
and individual norms, values and practices. However, according to us, it is not only the inclu-
sion of the different aspects from distinct female and male perspectives, but also the discrepancy
or—for that matter—correspondence between women’s and men’s work and laboring roles,
educational resources, decision-making power, and norms and values that is deemed key in
understanding gender influences. The relevance of these separate and joint spousal gender
dimensions for reproduction is studied not only from an individual and household perspective,
but also at the community level, thus including the direct contextual realm.

The community level

In African societies, the household is often the basic social and economic unit, regulating repro-
duction, distribution, and consumption, and fulfilling a caregiving function for children, the
sick, disabled, and elderly. Living arrangements frequently involve the co-residence of three
generations, and even when not co-residing, people’s lives are heavily influenced by extended
kin, neighbors, and the community (Lloyd & Desai, 1992; Olopade, 2014). Ethnographic
research in SSA provides overwhelming evidence of how women’s reproductive options, deci-
sions, and behavior are affected not only by their relation with the (potential) father of the
child, but also by their position within a wider body of kinship relations (Cornwall, 2007;
Doyle, 2013; Van der Sijpt, 2014). The position of the kin group in the community or neighbor-
hood, the proximity and copresence of affinal relations, such as in-laws and co-wives, and the
ties to others in the community are of major importance (Cornwall, 2007; Doyle, 2013; Van der
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Sijpt, 2014). What Watkins (1993, p. 561) has observed for breastfeeding may be considered sig-
nificant for reproductive outcomes in general, “not only relatives in the back bedroom, but also
significant others in women’s networks, such as friends and neighbours outside the household,
would have had forceful opinions that influenced the extent and duration of breastfeeding.”
Socialization, social learning, and social pressure may explain such community level relation-
ships (Bernardi & Klärner, 2014; Sear & Coall, 2011; Steenhof & Liefbroer, 2008).

The existence of strong social influences warrants the inclusion of network members’ fea-
tures when studying reproduction. “If women’s interests in more or fewer children can be over-
ruled by their husbands, by others in the family, or by their friends and neighbours, we need to
know more about the characteristics of those others” (Watkins, 1993, p. 566). Hence, to under-
stand reproductive behavior, particularly in SSA societies, besides intra-household gender rela-
tions, also gender relations at the community level should be included.

Gender relations may diverge systematically across local settings. Local gender (in)equality
may be part of endowments that communities have inherited from the past, for instance related
to precolonial lineage and kinship systems (Caldwell et al., 1989), or to the colonial presence of
Catholic or Protestant missions in a locality or region (Nunn, 2014). Hence, we may speak of
“gender systems,” or “gender contexts,” that is, “sets of beliefs and norms, common practices
and associated sanctions through which the meaning of being male or female and the rights and
obligations of males and females of different ages and social statuses are defined”
(Mason, 2001, p. 161). Ideas about gender systems also tap into institutional approaches of fer-
tility change (e.g., Lesthaeghe, 1980; McNicoll, 1994; Potter, 1983). Gender contexts are often
geographically anchored, resulting in “spatial gender cultures” (Duncan & Smith, 2002;
Jappens & Van Bavel, 2012; Massey, 1984; Mönkediek & Bras, 2014; Pfau-Effinger, 2000).

In this study we integrate intra-household bargaining models and community effects
approaches (Entwisle, 2007; Greenhalgh, 1995; Sharkey & Faber, 2014; Weeks et al., 2010),
which acknowledge the fact that gender relations may diverge systematically across local
contexts.

HYPOTHESES

The main question of this paper is whether and to what extent the different dimensions of
gender-based power relations outlined above are associated with unintended births and at what
specific level, that is, at the individual, household, or community level. Our choice for indicators
to measure these dimensions at different levels is constrained by the variables available in the
dataset. First, women’s years of education was exploited as an indicator of “access and control
over resources” at the individual level. Following previous research on education and women’s
fertility (e.g., Jejeebhoy, 1995; Mason, 1987), we hypothesize that the likelihood of unintended
birth is lower when women are more educated (H1). Second, all four interlinked aspects of the
gendered intrahousehold bargaining model are included at the household level. Gendered divi-
sion of labor is indicated by the difference in professional status between the woman and her
partner, access to and control over resources by the educational difference between them, norms
and values by the spouses’ joint preference for a certain number of children, and intra-
household decision making by the age difference between the woman and her partner. Follow-
ing intra-household bargaining theories (Agarwal, 1997; Sen, 1990), we expect that when
women have a higher position compared to their husbands or when spousal gender relations are
equal (i.e., wife higher or similarly educated as husband, wife higher or same professional status
as husband, wife older or similar age as husband, and wife wants more or same number of chil-
dren as husband), the likelihood of unintended birth is lower (H2). Third, following previous
research on education and fertility, bargaining models and community effects approaches
(Agarwal, 1997; Entwisle, 2007; Greenhalgh, 1995; Sen, 1990; Sharkey & Faber, 2014), we
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expect that when the mean years of education of women in the community is higher, the likeli-
hood that women experience an unintended birth will be lower (H3a) and when the average
position of women compared to their husbands in the community on the four gender-based
aspects is higher or equal, the likelihood of women experiencing an unintended birth will also
be lower (H3b). Alternatively, it may be the case that women with more resources are more
aware of the possibility of fertility regulation and/or are more willing to report births as
unintended than are women with fewer resources (either on the individual or community level).
When this occurs, women’s resources (i.e., education) can be expected to be positively associ-
ated with the odds of having an unintended birth (H4).

DATA AND METHOD

Data

For this study, a dataset prepared by the Global Data Lab (https://globaldatalab.org/) was used
in which 123 DHS (https://www.dhsprogram.com/) for the period 1992–2019 were combined
and harmonized. DHS are large, nationally representative surveys that consist of a household
survey, in which basic information is collected of all household members, and separate surveys
for women and men are administered. For this paper, the women’s survey is used as it is much
larger than the men’s survey and provides more explanatory power at the contextual (sample
cluster) level. In this survey, all usual resident women aged 15–49 are invited for an oral inter-
view in which information is obtained on (reproductive) health-related issues plus demographic
and socioeconomic background information, including characteristics of their husbands and
families. For each survey, non-overlapping area units (often enumeration areas) are randomly
selected. These areas (called “clusters” henceforth) are usually communities, villages, or city
quarters. In the selected clusters, all households are listed and a random sample of 25–30 house-
holds is selected for the interviews. Additional information about the sample can be found in
Table S1. Response rates are generally very high, 95% or more in all but three surveys.

For our analyses, married or cohabitating women aged 15–49 who had given birth to at
least one child in the 5 years before the survey were selected. Because of the focus of our ana-
lyses on the role of gender characteristics at the individual, household, and community levels,
we made a further selection of communities with at least 10 adult women in the data. After
additionally removing a small number of women (1080 or 0.02%) with missings on control fac-
tors, for our analyses 534,533 women living in 43,136 local communities (sample clusters)
within 39 SSA countries could be used. The household level data was supplemented with con-
textual information at the community level aggregated from the household datasets
(cf. Afeworki et al., 2015; Kravdal, 2006; Schrijner & Smits, 2018). The period covered is 1992–
2019. An overview of the country-year combinations included and the total number of included
and excluded women per survey is presented in Table S3.

Measures

The dependent variable in this study is a dummy variable indicating whether the women did
(1) or did not (0) experience an unintended birth in the last 5 years. The DHS questionnaire
asks women who had a birth in the last 5 years to describe whether their last birth was wanted
then (“intended”), later (“mistimed”), or not at all (“unwanted”). We combined “mistimed” and
“unwanted” in the category “unintended.”

The key independent variables are the different domains of gender dynamics, that is, access
to and control over resources, gendered division of labor, norms, values, and practices, and

444 JOURNAL OF MARRIAGE AND FAMILY

https://globaldatalab.org/
https://www.dhsprogram.com/


intra-household decision-making. Conditional on the availability of indicators these aspects are
measured at the individual, household, and community level. Access to and control over
resources is measured at the individual level by the years of education of the woman. At the
household level, the educational difference between the woman and her partner is measured
with four categories, (1) husband higher educated, (2) wife higher educated, (3) same level of
education, and (4) educational differential unknown. To construct this variable, the education
of both partners was measured by the highest level of education attended with three categories:
no education, primary, and more than primary. An alternative operationalization based on
years of education completed was also tested and found to provide substantially similar results.
At the community level, the mean years of education of women and the mean educational dif-
ference between husbands and wives has been included. Gendered division of labor is indicated
by the difference in professional status between the woman and her partner, measured with five
categories, (1) both a low professional status, (2) both a high professional status, (3) husband
high and wife low professional status, (4) husband low and wife high professional status, and
(5) professional status differential unknown. Husbands and wives working in managerial, pro-
fessional, technical, and clerical occupations were considered to have high professional status
and husbands and wives with other occupations to have low professional status. Gender differ-
ences in norms, values, and practices regarding reproduction were indicated by the DHS question
on spouses’ joint preference for a certain number of children, measured with four categories,
(1) the wife wants more children than the husband, (2) both spouses want the same number of
children, (3) the husband wants more children than the wife, and (4) joint preferences for num-
ber of children unknown (see also Dodoo & Dodoo, 2017). Intra-household decision making is
indicated by the age difference between the woman and her partner, measured with four catego-
ries, (1) wife older, same age, or husband at most 2 years older, (2) husband 3–9 years older,
(3) husband 10 or more years older, and (4) spousal age gap unknown.

We also included a number of variables to control for other factors that may be related with
unintended birth. At the individual level, we included the age of the woman, and her age at mar-
riage, measured in years. We also included whether (1) or not (0) the woman ever used contracep-
tives, her total number of children and whether (1) or not (0) one or more of her children had died.
Inequality of the gender composition of the woman’s children is measured by an interval variable
based on the difference between her number of sons and daughters. At the household level, house-
hold wealth is added, measured by the International Wealth Index (IWI; Smits & Steendijk, 2015),
which is a comparative asset-based wealth index. The IWI captures not only households’ material
well-being, or economic status, but also infrastructural provisions like housing quality (floor mate-
rial, number of rooms), quality of toilet facilities, access to clean water, and access to electricity.
Household composition is measured by two dummies indicating whether the household is a nuclear
(0) or extended (1) family, and whether the household is polygynous (1) or not (0).

The central household level variables are also included at the level of the sample cluster
(community or neighborhood): the mean difference in education between husbands and wives
in the cluster (education wife minus education husband), the mean difference in occupation
between husbands and wives in the cluster (occupation wife minus occupation husband), the
percentage of couples with wives wanting more children than husbands and the mean spousal
age gap in the cluster (age wife minus age husband). Regarding the control factors at the com-
munity level, access to healthcare and reproductive services was measured by the percentages of
women who delivered their last child in hospital and who ever used contraception, access to
education by the mean educational level of women, basic infrastructural provisions by mean
household wealth (IWI) and whether the community was in an urban or rural area. Structural
missing values on characteristics of partners who were missing from the household were
addressed using the dummy variable adjustment procedure, which leads to unbiased estimates
of these variables (Allison, 2002; Little & Rubin, 2020). For a small number of missing values
on the variables years of education (0.45%), community level contraceptive use (1.29%),
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community occupational difference (0.71%), community child preference difference (0.41%),
and community age difference (3.99%), and an even smaller number of missings on the control
factors age, household wealth, age of marriage, hospital delivery, and cluster educational differ-
ence (together 1040 women or 0.02%) listwise deletion was used. Descriptive information on the
variables is presented in Table 1.

Analytical strategy

The data are analyzed with mixed effects logistic regression models. Logistic regression analysis is
used because the dependent variable—unintended birth—is a dichotomous variable. A mixed
effects approach is used to address the clustering of households within communities and of house-
holds and communities within surveys (country-year combinations). To control for the clustering of
households within communities, two-level multilevel logistic regression models are used, which
allow for the inclusion of explanatory variables at both levels and provide standard errors that are
adjusted for the clustering (Goldstein, 2010; Hox, 2002). As no explanatory variables are used at
the survey (country-year) level, the clustering at that level is addressed using a fixed effects
approach, in which for all 123 surveys (minus one reference survey) a dummy variable was included
in the model. This approach has the advantage that all direct effects of (known and unknown) con-
founders at the survey level are controlled for (Allison, 2009; Bell et al., 2019). Given the large size
of the dataset, for reasons of prudence, in all analyses robust standard errors are used.

Because there has been some discussion in the literature regarding whether “mistimed” and
“unwanted” births could be combined into the category “unintended birth” (D’Angelo
et al., 2004; Gipson et al., 2008; Santelli et al., 2003; Smith-Greenaway & Sennott, 2016), as a
robustness test also separate models for mistimed and unwanted births are estimated. As a sec-
ond robustness test, we have repeated the analyses with unintended pregnancy as dependent
variable. For unintended births there might be underreporting due to misremembering. The
lived experience of mothering the resulting child may make the idea of the child being
unintended over time fade away. For pregnant women this effect does not yet play a role.
Although for these women other sources of selection may play a role (e.g., they have to be will-
ing to acknowledge them to the interviewer), repeating our analyses for unwanted pregnancies
may broaden our picture of the role of gender inequalities for fertility outcomes in the SSA
region. The results of the robustness tests are available in Tables S2 and S3.

RESULTS

In Table 2, the results of the multilevel logistic regression models with unintended birth as the
dependent variable are presented. A first important observation that can be made is that not
only at the individual and household level, but also at the community level a substantial num-
ber of variables were significantly related to unintended birth.

With regard to the individual characteristics, Model 1 shows that the odds of reporting a
birth as unintended were lower for women who were older. Women with a higher educational
level had higher odds of unintended birth. Women who had their first marriage at an older age,
who ever used contraceptives, or who experienced the death of a child also had higher odds of
reporting an unintended birth. Women with more children, or whose set of children was more
unbalanced in terms of gender composition, had higher odds of reporting a birth as unintended.

Household wealth was significantly related to unintended birth, but only in Model 2, which
controls for the community-level variables. The effect is negative, pointing toward a lower odds
of reporting an unintended birth in wealthier households. Women in extended households
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TABLE 1 Descriptive statistics for variables used in analysis of unintended birth: Demographic and Health Surveys
(DHS) sub-Saharan Africa (SSA), 1992–2019

Mean SD Range

Dependent variable

Unintended birth 0.25 0.43 (0–1)

Independent variables

Individual level variables

Age 29.17 7.17 (15–49)

Years of education 3.51 4.20 (0–17)

Years education missing 0.00 0.07 (0–1)

Age at marriage 17.87 3.93 (10–47)

Number of living children 3.44 2.11 (0–10)

Child has died 0.33 0.47 (0–1)

Ever used contraceptives 0.45 0.50 (0–1)

Gender inequality children 1.93 1.04 (1–5)

Gender inequality children unknown 0.03 0.18 (0–1)

Household level variables

Household wealth 28.58 22.25 (0–100)

Extended family 0.44 0.50 (0–1)

Polygynous household 0.16 0.36 (0–1)

Wife more educated 0.08 0.27 (0–1)

Same education 0.55 0.50 (0–1)

Husband more educated 0.20 0.40 (0–1)

Educational difference unknown 0.17 0.37 (0–1)

Professional status both high 0.01 0.10 (0–1)

Professional status wife higher 0.06 0.24 (0–1)

Professional status husband higher 0.01 0.11 (0–1)

Professional status both low 0.85 0.35 (0–1)

Professional status difference unknown 0.06 0.24 (0–1)

Woman wants more children 0.06 0.24 (0–1)

Both want same number 0.32 0.47 (0–1)

Husband wants more children 0.30 0.46 (0–1)

Children preference unknown 0.32 0.47 (0–1)

Same age or wife older 0.14 0.35 (0–1)

Husband <10 years older 0.45 0.50 (0–1)

Husband 10+ years older 0.36 0.48 (0–1)

Age gap unknown 0.05 0.22 (0–1)

Community level variables

Mean household wealth 28.88 19.32 (0–99.1)

Mean education years of women 2.64 1.98 (0–13.6)

Percentage last child delivered in hospital 0.56 0.35 (0–1)

Percentage ever used contraceptives 0.35 0.26 (0–1)

Contraceptive use missing 0.01 0.11 (0–1)

Living in urban area 0.27 0.44 (0–1)

(Continues)
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TABLE 1 (Continued)

Mean SD Range

Mean education difference (wife � husband) �1.19 1.50 (�13 to 12)

Mean occupational difference (wife � husband) �0.38 0.50 (�3 to 2)

Occupational difference missing dummy 0.01 0.08 (0–1)

% couples where wife wants more children 0.08 0.11 (0–1)

Children preference community unknown 0.00 0.06 (0–1)

Mean spousal age gap (wife � husband) �9.16 3.54 (�30 to 8.3)

Spousal age gap missing dummy 0.04 0.20 (0–1)

Number of women in cluster 34.01 23.62 (10–534)

Note: Dataset with harmonized DHS surveys prepared by the Global Data Lab containing 534,533 married women living in 43,136
local communities within 39 SSA countries over the period 1992–2019.

TABLE 2 Multilevel logistic regression models of unintended birth, women aged 15–49: Demographic and Health
Surveys (DHS) sub-Saharan Africa (SSA), 1992–2019a

Model 1 Model 2

Coefficient SE p > z Coefficient SE p > z

Individual level variables

Age �0.07 0.00 *** �0.07 0.00 ***

Years of education 0.04 0.00 *** 0.03 0.00 ***

Years education missing 0.46 0.06 *** 0.29 0.06 ***

Age at marriage 0.03 0.00 *** 0.03 0.00 ***

Number of living children 0.38 0.00 *** 0.38 0.00 ***

Child has died 0.17 0.01 *** 0.18 0.01 ***

Ever used contraceptives 0.29 0.01 *** 0.35 0.01 ***

Gender inequality children 0.02 0.00 *** 0.02 0.00 ***

Gender inequality children unknown 0.11 0.06 * 0.12 0.06 *

Household level variables

Household wealth 0.00 0.00 �0.01 0.00 ***

Extended family 0.11 0.01 *** 0.12 0.01 ***

Polygynous household �0.14 0.01 *** �0.06 0.01 ***

Wife more educated �0.08 0.02 *** �0.02 0.02

Same education �0.10 0.01 *** �0.06 0.01 ***

Husband more educated Ref. Ref.

Educational difference unknown 0.11 0.01 *** 0.14 0.01 ***

Professional status both high �0.45 0.04 *** �0.38 0.04 ***

Professional status wife higher �0.05 0.02 *** �0.05 0.02 **

Professional status husband higher �0.17 0.03 *** �0.12 0.03 ***

Professional status both low Ref. Ref.

Professional status difference unknown 0.00 0.02 0.02 0.02

Woman wants more children 0.14 0.02 *** 0.08 0.02 ***

Both want same number �0.06 0.01 *** �0.08 0.01 ***

Husband wants more children Ref. Ref.

(Continues)
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(as compared to nuclear ones) had higher odds of reporting a birth as unintended. Women liv-
ing in polygynous households had lower odds of reporting an unintended birth.

Regarding gender dynamics at the household level, we observe that women had lower odds
of reporting an unintended birth if they were more highly educated than their husband, or had
the same educational level. With regard to occupation, the odds of unintended birth were lowest
if both partners had high occupational status, followed by the situation in which the husband
had a higher status than the wife, followed by the situation where the wife had a higher status
than the husband. Women in households where both partners had low occupational status had
the highest odds of reporting unintended birth. Regarding reproductive norms, the odds of
reporting an unintended birth were higher when the wife wanted more children than her

TABLE 2 (Continued)

Model 1 Model 2

Coefficient SE p > z Coefficient SE p > z

Children preference unknown �0.02 0.01 * �0.02 0.01 *

Same age or wife older 0.14 0.01 *** 0.13 0.01 ***

Husband <10 years older 0.08 0.01 *** 0.08 0.01 ***

Husband 10+ years older Ref. Ref.

Age gap unknown 0.18 0.04 *** 0.17 0.04 ***

Community level variables

Mean household wealth 0.00 0.00

Mean education years of women 0.08 0.01 ***

Percentage last child delivered in hospital 0.23 0.02 ***

Percentage ever used contraceptives 0.70 0.03 ***

Contraceptive use missing 9.79 0.31 ***

Living in urban area 0.02 0.02

Mean education difference (wife � husband) �0.01 0.00 ***

Mean occupational difference (wife � husband) �0.02 0.01

Occupational difference missing dummy �0.25 0.19

% couples where wife wants more children 0.52 0.05 ***

Children preference community unknown 4.68 0.42 ***

Mean spousal age gap (wife � husband) 0.02 0.00 ***

Age gap missing dummy 0.57 0.48

Number of women in cluster 0.00 0.00 ***

Intercept 92.23 3.44 *** 92.65 5.24 ***

Random effect covariance

Variance intercept cluster level 0.46 0.01 *** 0.41 0.01 ***

Model fit

Information criterion (Akaike corrected) 2,538,255 2,547,017

Bayesian information criterion 2,538,267 2,547,029

Number of women 534,533 534,533

Number of communities 43,136 43,136

Note: Dataset with harmonized DHS surveys prepared by the Global Data Lab containing 534,533 married women living in 43,136
local communities within 39 SSA countries over the period 1992–2019.
aAll models include country-year (survey) fixed effects dummies to address the nesting of women within countries and survey years.
*p ≤ .05; **p ≤ .01; ***p ≤ .001.
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partner. In contrast, when both partners wanted the same number of children, women had the
lowest odds of reporting an unintended birth. The age difference between the woman and her
partner, our last gender-related factor at the household level, was also associated with
unintended birth. Interestingly, the odds of unintended birth were highest if the wife had the
same age or was older than the husband and lowest if the husband was 10 or more years older.

Model 2 shows that the wealth level of the local community was not significantly related
to the odds of reporting unintended birth by women in the community, nor was the mean
occupational difference between wife and husband significant. However, most other commu-
nity variables in the model showed positive significant associations. If the educational level of
women in the community was higher, if women wanted more children than their husbands, if
the age difference between husbands and wives was relatively more to the advantage of
women, if the share of women delivering their children in hospital was higher, and if the per-
centage of women who ever took contraceptives was higher, the odds of unintended pregnan-
cies were higher. Only in communities where the educational level of women was relatively
higher than that of their husbands, the odds of unintended birth were reduced. Note that in
this model the association between women having more education than their husbands and
unintended birth was not significant anymore.

With respect to the robustness tests, Tables S2 and S3 make clear that our findings are very
stable. Almost all coefficients kept their sign and significance level in the separate models for
women who wanted their last child later and women who did not want their last child at all and
in the models for unintended pregnancies.

DISCUSSION

Women in sub-Sahara Africa have the highest rates of unintended births in the world, with
severe implications for the health and well-being of their families. In this paper, we considered
the role of gender relations for understanding unintended birth in the region. We investigated
the association of women’s likelihood of unintended birth with gender dynamics embodied in
spousal power relations in four domains: education, employment, norms, and intra-household
decision-making. The significance of these gender dimensions were examined at the individual,
household, and community levels.

We hypothesized that the risk of unintended birth would be lower when women have more
education (H1). We also expected this risk to be lower when women—compared to their
husbands—had a higher position in the labor market, more education, more bargaining power,
and a preference for more children, or when spousal gender relations regarding these aspects
were equal (H2). We expected that similar relations would hold between the gender dynamics
variables and unintended birth at the community level (H3a/b). Alternatively, we surmised that
women with more resources may be more aware of the possibility of fertility regulation and/or
more willing to report births as unintended than are women with fewer resources (either on the
individual or community level). And that, when this occurs, women’s education can be expected
to be positively associated with the odds of having an unintended birth (H4).

Our results show first of all that unintended births in SSA were associated with gender
dynamics at all levels of aggregation. Gender-related individual characteristics, gender dynam-
ics at the household level, and the local gender system were related to women’s likelihood of
unintended birth. The specific associations between the four gender dimensions and unintended
birth found in this study partly confirmed our hypotheses, but also partly diverged from what
we had expected. For education, our hypothesis (H2) was corroborated at household level as
we found that women less often reported unintended births when they were equally educated
compared to their husband. The spousal educational difference variable was also negatively
related to the odds of unintended birth at the community level (H3b). Adding spousal
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educational difference at community level, the household-level association of women having
more education than their husband was not significant anymore, thus highlighting the primacy
of the community level for this relationship. Women with a higher educational level had a
higher likelihood of reporting unintended births. In the same vein, a higher mean educational
level of women in the community was associated with women’s higher likelihood of reporting
an unintended birth. These associations refute Hypotheses H1 and H3a and provide evidence
for our alternative hypothesis H4, stating that women with more resources may be more aware
of the possibility of fertility regulation and/or more willing to report births as unintended than
are women with fewer resources.

With regard to labor market position, we found that a household situation where both part-
ners had a high occupation was related to the lowest likelihood of unintended birth, confirming
H2. This was followed by a situation where the husband had a higher occupation than the wife,
followed by a situation where the wife had a higher occupation than her husband. Spousal occu-
pational differences at the community level were not significantly related to women’s likelihood
of unintended birth. For reproductive preferences, equality between husbands and wives was
associated with the lowest likelihood of unintended birth (H2). However, the odds of
unintended birth were higher for women who wanted to have more children than their husbands
and for women living in communities where women wanted to have relatively more children
than their husbands. Finally, regarding intra-household decision-making power, measured by
spousal age gap, women who were relatively older or of equal age than their husband had a
higher likelihood of reporting an unintended birth, and such an association was found both at
the household and at the community level.

Our results may be summarized as evidence of four possible mechanisms underlying the
gender-unintended birth relationship. First, the results point toward the importance of aware-
ness of fertility as being intended or unintended and particularly the willingness to report a cur-
rent or past birth as unintended. Awareness, reflexivity, or conscious realization, resonate with
Coale’s (1973) first precondition for fertility decline, that is, “readiness.” According to Coale,
readiness comprises the acceptance of calculated choice as a valid element in marital fertility. If
women accept choice as central in getting pregnant or not—which has been found to increase
with higher education (Jejeebhoy, 1995; Mason, 1987)—the idea of having a child that is
unintended becomes a reality as well. Moreover, higher educated women, or women living in
communities with relatively more higher-educated women, or in communities with better
(reproductive) health facilities, may also be more willing to acknowledge that their current or
past birth was unintended.

A second mechanism is having the power to act to prevent unintended births. The four gen-
der dynamics variables reflecting gender-based power differentials indicate the extent of
women’s agency vis-à-vis their husbands to prevent unintended pregnancies. The results of these
household-level variables indicate that particularly women with a higher educational level than
their husbands were better able to prevent unintended pregnancies. However, this agency aspect
is largely restricted to the community level. So, the power to act might be related to the right
environment.

What strikes most when evaluating the gender dynamics variables at household level is that
for three of the four variables (education, occupation, and number of children preference) the
odds of unintended birth was lowest in the most equal situation. This finding points toward
gender equality as a third important mechanism underlying the gender-reproduction relation-
ship. Equality between husbands and wives with regard to education, having a high professional
status, and preferred number of children seems to be the most important gender mechanism at
household level associated with a lower likelihood of unintended birth.

The fourth and final mechanism, the gender context, plays a role at the local community
level, where the odds of unintended birth was found to be higher when women wanted relatively
more children than their husbands, were relatively older compared to their husbands, or when
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local circumstances in general were more women-friendly (e.g., relatively higher educated
women or better health facilities). The community-level variables describing these seemingly
women-friendly conditions reflect women’s awareness and willingness to acknowledge having
had a child resulting from unintended pregnancy.

Our study has several limitations. The data we used likely suffers from misreporting due to
desirability bias and misremembering; women may not comfortably have said that their child
was unintended or might over time have changed their initial viewpoint as a result of the experi-
ence of caring for the child. Selection issues may have played a role too. Many unintended preg-
nancies might have been missing due to miscarriages or induced abortions. Moreover, the
group of women reporting unintended births is known to be heterogenous with regard to the
severity of the issue, as it combined women who wanted the birth to take place later with
women who did not want the birth at all. Our analyses were therefore supplemented with
robustness tests to gain insight into the role of such measurement issues. These robustness tests
consisted of additional analyses in which we estimated separate models for the two groups of
women reporting unintended births (those who wanted the child later and those who wanted it
not at all) and in which our main analyses were repeated for women who were pregnant at the
time of the survey. The results of these additional analyses, presented in the Supporting Infor-
mation, turned out to be highly similar to those of our main analyses with respect to direction
and significance of the coefficients. Hence, regarding these issues the picture painted in this
study seems to be rather robust.

Our research clearly shows the importance of gender equality for better reproductive health:
intra-household equality in terms of having advantageous employment, good education and
similar preferences regarding number of children between women and their partners. Moreover,
differences between individuals, groups, and communities in the likelihood to acknowledge that
a current or past birth was unintended seem to play an important role. Striking is also our find-
ing that gender dynamics at the community level (the gender context) are related with the repro-
ductive health experiences of individual women. Women’s likelihood of unintended birth,
regardless of their personal characteristics and household situation, appeared to be associated
with the reproductive attitudes and resources of the specific communities in which they lived.
Our study thus confirms the observation by Desai (2000) and Kravdal (2002) that fertility and
mortality changes are often attributed to individual-level characteristics while they may be more
appropriately explained by community-level attributes. Hence, to improve women’s reproduc-
tive health outcomes, promoting gender equality at household level will likely not be enough,
because it neglects that gender is related to reproductive behavior not only as an attribute of
individuals or households, but as a system of inequality as well.
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