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Abstract
The occurrence of stalls and reversals in age at first marriage despite ongoing educa-
tion expansion is a salient and understudied demographic paradox of sub-Saharan 
Africa (SSA). Using Demographic Health Survey data, we contribute novel compre-
hensive evidence that illuminates this puzzle. First, we provide a systematic over-
view of stalls and reversals in age at first marriage among women born 1945–1999 
in four broad SSA regions and 33 individual countries. Second, we test whether 
stalls and reversals in first marital age occurred because education expansion (a) 
dominated primary schooling, which is compatible with early marriages (compat-
ibility hypothesis), or (b) led to changing socioeconomic conditions, which facili-
tated early marriages (diminishing returns hypothesis). We find that the median age 
at first marriage (MAFM) either stalled or reversed in 19 countries. At the regional 
level, MAFM stalled in Central and East Africa and reversed in Southern Africa. 
Stalls and reversals occurred primarily among the birth cohorts from 1965–69 
through 1985–89. We find evidence for either hypothesis, yet mechanisms are con-
text-dependent. We discuss the heterogeneity of education-marriage linkages across 
SSA and their implications on policies and programs aiming at eradicating early 
marriages in this region.
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Introduction

Marriage is one of the key markers of transition to adulthood in sub–Saharan 
Africa (SSA). The timing of this event can predefine an individual’s life course 
trajectory: Women who marry at younger ages face a higher risk of early child-
bearing (Jensen & Thornton, 2003), have higher lifetime fertility (Yaya et  al., 
2019), and experience more pregnancy-related complications (Althabe et  al., 
2015; Grønvik & Fossgard Sandøy, 2018). Early union formation is also linked to 
a higher likelihood of experiencing intimate partner violence and union dissolu-
tion (Clark & Brauner‐Otto, 2015; Kidman, 2017), which adversely affects wom-
en’s socioeconomic and health outcomes. Thus, understanding changes in marital 
timing over time, space, and across generations, and illuminating the factors that 
explain such behavioral change, particularly in settings where early marriages 
are common, is crucial for improving women’s reproductive health and socioeco-
nomic outcomes.

In SSA, marriage was marked as early and universal, at least until the mid-
twentieth century (Garenne, 2014). The median age at first marriage (hence-
forth, MAFM) among women varied between 15 and 19 years in most countries 
(Garenne, 2004; Westoff & Macro, 2003). This pattern is slowly shifting, with the 
age at first marriage rising in several countries (Garenne, 2004; Hertrich, 2017; 
Mensch et al., 2005; Posel & Rudwick, 2013). Prior research linked these changes 
to female education expansion, amongst others (Bongaarts et al., 2017; Mensch 
et al., 2005; Shapiro & Gebreselassie, 2014). This connection is mainly theorized 
to operate through the postponement of marriage until after schooling is finalized 
(Glynn et al., 2018; Lloyd & Mensch, 2008; Zuilkowski et al., 2019). Thus, age at 
marriage is generally anticipated to increase as long as female education expan-
sion occurs via educational compositional change. Grant (2015) termed such 
expectations "the demographic promise of expanded female education." (p.2).

However, in some SSA countries such as Burkina Faso, Chad, Ethiopia, Mada-
gascar, Malawi, and Zimbabwe, girls’ school participation expanded substantially 
without considerable marital timing delays (Bongaarts et  al., 2017; ICF, 2015). 
Mensch et  al. (2005) observed a similar pattern, noting that in about one–third 
of SSA countries, the level of the observed decrease in the proportion of women 
married before age 18 was merely less than half of what they predicted (using a 
regression model) based on observed changes in educational attainment. Stalls 
have also been observed concerning the timing of other reproductive events, such 
as first births (Grant, 2015). Thus, the paradox of stalls or reversals in the timing 
of first marriage or first birth despite female education expansion has emerged in 
SSA.

Few studies have discussed this paradox. They have linked it to conditions 
associated with female education expansion—particularly, poor quality of educa-
tion following the introduction of free primary education in the 1990s and 2000s, 
the change in age patterns of school enrolment and completion, or the loss of 
selectivity for delayed marriages among educated individuals (Bongaarts et  al., 
2017; Grant, 2015). Grant (2015) discussed this paradox regarding changes in the 
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timing of first birth in Malawi, while Bongaarts et al. (2017) discussed it in rela-
tion to the results they observed in Ethiopia when analyzing the role of education 
on the timing of first marriage, first sex, and first birth across the Global South. 
Bongaarts et al. (2017) work was not primarily set to assess the linkages between 
female education expansion and stalls in the timing of reproductive events. 
Indeed, their discussion of this paradox can be regarded as building hypotheses 
open for empirical investigation.

A systematic empirical investigation of this paradox across all of SSA countries 
is, thus, necessary for a better understanding of changing patterns in age at first mar-
riage in this region and how they are connected to educational expansion. Therefore, 
we use Demographic and Health Surveys (DHS) data to shed more insights into this 
paradox. First, we perform a systematic empirical investigation of the prevalence of 
stalls and reversals in age at first marriage in four broad SSA regions (West, Central, 
East and Southern Africa) and 33 individual countries. We identify SSA regions and 
countries which experienced stalls or reversals in age at first marriage and identify 
birth cohorts and the ages over which such stalls or reversals occurred.

Second, we examine the drivers of such stalls or reversals. Specifically, we assess 
two competing explanations (compatibility vs. diminishing returns hypothesis) for 
why marital age at the population level may have stalled or reversed despite ongo-
ing female education expansion. The compatibility hypothesis suggests that stalls or 
reversals in age at first marriage at the population level emerged because female edu-
cation expansion dominated primary schooling. If schooling ends at a young age, its 
expansion is still compatible with early marriages. The diminishing returns hypoth-
esis suggests that the inflow of larger groups into education led to various dynam-
ics which diluted the impact of education on marital postponement. For instance, a 
lowered quality of education, limited economic opportunities for individuals who 
fail to progress to higher levels of education, and diminished selectivity for delayed 
marriages among educated individuals. Such dynamics likely led to the diminish-
ing effect of education on marital timing at the individual level, thereby giving rise 
to stalls or reversals in age at first marriage at the population level. We evaluate the 
alignment of the changes in MAFM and female education composition over birth 
cohorts and use decomposition analyses of cohort changes in marriage rates to eval-
uate if observed patterns are consistent with either of these two explanations.

Background

Marital Timing in Sub‑Saharan Africa

In sub-Saharan Africa, marriage was nearly universal and occurred early in wom-
en’s life courses until about the mid-20th century. Like elsewhere, profound 
changes in union formation dynamics occurred since the 1990s (Bongaarts et  al., 
2017; Garenne, 2014; Grant & Kohler, 2022; Shapiro & Gebreselassie, 2014). The 
median age at first marriage rose across SSA from 17.8 in the early 1990s to 19.2 in 
2015–19 (Grant & Kohler, 2022). Yet, there was and is substantial regional variation 
in both the median age at first marriage and in the pace of change in first marital age 
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over recent decades. For example, countries in the Sahel, Mozambique, and Mada-
gascar traditionally had and still have the highest proportion of child marriages, with 
well over 50% of marriages occurring before girls turn 18 (Yaya et al., 2019). The 
pace of decline in very early marriages since the 1990s has also been slower across 
these countries than elsewhere (Amoo, 2017; Shapiro & Gebreselassie, 2014), while 
marital age rose the most in Southern African countries (Garenne, 2014; Shapiro & 
Gebreselassie, 2014; Yaya et al., 2019).

Several micro- and macro-level factors have been associated with variation in 
marital age and change therein across SSA. Some are related to cultural practices 
and indicate varying nuptiality regimes across SSA. Ethnicity was a predictor of 
marital age both within Uganda and South Africa (Ayiga & Rampagane, 2013), 
and Muslim background was associated with earlier marital ages, but only in rural 
regions (Shapiro & Gebreselassie, 2014). Girls who ever experienced the harmful 
practice of female genital mutilation also had higher odds of experiencing child 
marriage (Ahinkorah et al., 2023). Another study indicates that detrimental weather 
shocks, here droughts, increase the child marriage hazard by 3% in SSA (Corno 
et al., 2020), linking the intersection of cultural practices and economic shocks to 
marital ages and change therein.

Socioeconomic factors emerged as important predictors of marital age also in 
other studies. Ahinkorah et al. (2023) found that women from higher-income family 
backgrounds had higher average marital ages while economic-well-being of the fam-
ily of origin was linked to later marital ages in rural but not urban areas in another 
study (Shapiro & Gebreselassie, 2014). More related, several scholars have argued 
that women’s participation in employment, particularly employment that improves 
women’s income levels, is associated with a lower risk of early marriages in SSA 
(Garenne, 2004; Stevanovic-Fenn et al., 2015). The idea is that women who partici-
pate in wage employment are likely to be financially secure and, thus, less likely to 
opt for early marriages as a means to achieve financial security. There indeed appears 
to be a general consensus in the literature that the increasing opportunity to partici-
pate in wage employment that comes with higher levels of education attainment is 
one of the key pathways through which education influences marital timing (Amoo, 
2020; Garenne, 2004; Stevanovic-Fenn et al., 2015). Consequently, increased access 
to education without a corresponding improvement in wage employment opportuni-
ties is regarded as "incomplete empowerment" that still exposes women to a higher 
risk of early marriage (Amoo, 2020).

In contrast, macro-level economic conditions such as the GDP or community 
wealth showed no consistent association with macro-level marital age variation 
(Ahinkorah et  al., 2023; Garenne, 2014). However, education emerged as a key 
predictor for first marital age variation and change across several studies. One year 
of additional schooling delayed the entry to marriage by 1.5 years in Madagascar 
(Glick et al., 2015), formal education was associated with later marital ages across 
the Sahel countries (Elengemoke & Susuman, 2021), and it also emerged as a pre-
dictor of later marriage, albeit in rural regions only, in Shapiro and Gebreselassie 
(2014)’s study.

A macro-level decomposition study linking education expansion to increasing 
marital ages showed that both changes in education composition and rising marital 
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ages within education groups contributed to increases in marital delay (Bongaarts 
et  al., 2017). However, Bongaarts et  al. (2017) noted that education expanded in 
Ethiopia without considerable delays in marital timing. Similarly, other studies indi-
cate a more complex association between education expansion and age at first mar-
riage or other reproductive events such as births. For example, Garenne (2014) find 
weaker links between education expansion and marital age changes in rural areas 
and document rising marital ages in urban areas despite no further education expan-
sion, attributing marital age change to other factors than education. Grant (2015) 
finds even a negative association between grade attainment and age at first birth in 
Malawi and concludes that declining educational quality despite education expan-
sion may underlie this link. Much as this literature provides important indications 
of potential stalls in marital timing as education expanded, a comprehensive system-
atic analysis of the prevalence of stalls or reversals in age at first marriage across all 
of the SSA region is lacking. Besides, there is a need for a comprehensive under-
standing of how such stalls or reversals (if indeed any) are connected to education 
expansion.

Expansion of Female Education and Marital Timing Changes 
in Sub‑Saharan Africa

In SSA, education attainment is tied to the postponement of marriage through at 
least two dominant pathways. First is the compatibility hypothesis, which postulates 
that the time women spend in school is directly linked to their union formation tim-
ing due to simultaneous school enrollment and family formation incompatibility. 
School attendance generally means postponing marriages to later ages, while initiat-
ing family signals discontinuity of schooling (Glynn et al., 2018; Lloyd & Mensch, 
2008; Zuilkowski et al., 2019). The strength of this mechanism is contingent on at 
least the age at school enrollment, the pace of grade progression, school comple-
tion rates, the age at school graduation, and opportunities for girls to proceed fur-
ther with education beyond the primary and secondary level. A high completion rate 
would imply staying longer in school – at least for as many years as required to 
graduate – hence, it would likely lead to the postponement of union formation.

However, if school starts at younger ages and progression through grades is rapid, 
one could complete primary or secondary school education and still marry early. 
Caudillo (2019) found evidence for this possibility in Mexico, where girls aged 
10–17 who experienced advanced grade progression had early initiation of marriage. 
Similarly, Nguyen and Lewis (2020) observed that women who started schooling at 
a younger age were 5.5 times more likely to marry during their adolescent years than 
those who delayed school enrollment in Vietnam. These findings suggest that the 
benefits of improved school completion rates (corresponding to improved completed 
years of schooling) in delaying union formation could be attenuated by improve-
ments in age at school entry and grade progression rates, mainly if girls’ oppor-
tunities to progress beyond primary or secondary education are limited. Thus, the 
compatibility hypothesis implies that the structure of female education expansion 
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– i.e. whether it is marked mainly by girls’ primary or secondary schooling and early 
school enrolment and completion – likely shapes the pattern of age at marriage at 
the population level.

The SSA region witnessed an increase in girls’ school participation over the last 
three decades. However, this expansion mainly dominated primary education, and 
opportunities for girls to proceed further with education beyond primary or second-
ary education remain limited (Baten et al., 2021; Graetz et al., 2020; Majgaard & 
Mingat, 2012). In addition, this education expansion has been marked by declines 
in age at school entry and falling grade retention rates (Grant, 2015; Lucas & Mbiti, 
2012; Ndaruhutse, 2008; World Bank, 2020). Primary and secondary education 
completion rates also remain low (Majgaard & Mingat, 2012). Thus, women from 
recent birth cohorts are more likely to graduate from primary or secondary school 
at relatively younger ages than those born some generations ago. These dynamics 
suggest that the education expansion in SSA likely remained compatible with early 
marriages. Thus, we hypothesize that (compatibility hypothesis) stalls or reversals 
in age at marriage at the population level emerged because female education expan-
sion dominated primary schooling, which is more compatible with early marriages. 
We, therefore, expect that age at first marriage stalled or reversed in SSA regions, 
countries and over birth cohorts for which female school participation beyond pri-
mary education stalled or declined.

The second pathway that connects education attainment and marital timing post-
ponement concerns the influence of education on norms about marital timing, eco-
nomic opportunities, and changing returns to and self-selection into education. Edu-
cation exposes individuals to new ideas and brings aspirations and opportunities that 
challenge traditional family formation values (Caldwell, 1980). In addition, educa-
tion raises opportunities for girls to participate in wage employment, thus boosting 
their financial independence and reducing their need for an early marriage as a finan-
cial security strategy for their families and themselves (Becker, 1973; Corno et al., 
2020). The importance of this mechanism is thus likely dependent on the magnitude 
of the influence schooling offers in redefining individual perspectives, preferences, 
and values about marriage timing and boosting individual economic prospects. The 
education effect on marital timing would diminish if more girls complete their edu-
cation without acquiring the necessary skills or knowledge (what other scholars 
have referred to as "enrollment without learning" (Bold et al., 2017) that stimulate a 
desire to postpone marriages to later ages or increase their wage employment oppor-
tunities in the labor market. These dynamics could lead to stalls or reversals in age 
at marriage within specific education groups and, consequently, stalls or reversals in 
age at marriage at the population level despite ongoing female education expansion.

The education expansion in SSA has been marked by a deterioration of educa-
tion quality (Bold et al., 2017; Evans & Mendez Acosta, 2021; Filmer et al., 2020) 
mainly due to the influx of schools following free primary education. For example, 
students complete their primary schooling in some countries without attaining the 
necessary reading and writing skills (Bold et al., 2017). Furthermore, the growth of 
SSA’s economy did not keep up with increasing girls’ school participation; the sup-
ply of primary or secondary school leavers now exceeds the labour market demand 
(Al-Samarrai & Bennell, 2007; Filmer & Fox, 2014). Also, the returns to education, 
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especially to lower education, have declined since the mid-1990s in Mozambique, 
which likely also applies to other SSA countries (Jones et al., 2023). As education 
expands, returns to education tend not only to decline but also to become more het-
erogeneous. The literature on returns to college education indicates larger declines 
in college premiums among more socio-economically disadvantaged groups as edu-
cation expansion occurs, e.g. among rural students in China (Guo & Wu, 2024). 
Hence, education expansion across SSA may not have benefitted all girls similarly 
but yielded lower returns to girls from rural areas or the most disadvantaged socio-
economic backgrounds. Thus, in many SSA countries, early marriages may still be 
perceived as a practical means to girls’ financial security, even among secondary 
education graduates and despite ongoing education expansion.

These dynamics imply that, as girls’ school participation expanded, the effect of 
education on the postponement of marriage might have weakened because the com-
position of women constituting the primary or secondary education group became 
less selected for ideologies and/or economic activities that inhibit early marriages 
and because the returns to education may have diminished, especially among girls 
with primary and secondary education. Such dynamics likely resulted in stalls or 
reversals in age at first marriage within specific education groups, thereby giving 
rise to stalls or reversals in age at first marriage at the population level. We refer 
to this alternative explanation (to the compatibility hypothesis) as the diminishing 
returns hypothesis.

The availability of DHS data in SSA, which contains marriage histories of 
women born as early as 1936, allows us to assess these two hypotheses and provide 
more insights into the linkage between education expansion and marriage age in this 
region.

Data and Methods

Data

We use data from 151 DHS conducted between 1986 and 2023 in 34 SSA countries 
(see Table 4 in the Appendix). DHS are the most used and reliable source of nation-
ally representative information about family formation in this region. They collect 
two critical pieces of nuptiality information essential to our current analysis – i.e. 
whether a woman has ever married or lived with a man as married and the date at 
which such unions were first formed. Women who ever formed a formal or informal 
union are identified as ever-married. This flexibility is desirable because marriage 
formation is more of a process than an event in SSA (Chae, 2016; Meekers, 1992).

DHS also asked respondents about their highest educational attainment, coded into 
four categories: No education, Primary, Secondary, and Higher. We use this informa-
tion to examine girls’ school participation trajectories over birth cohorts. However, 
we exclude women with tertiary education (4.4% of the pooled dataset of women 
aged 20–49) because female education expansion was mainly confined to primary 
and secondary levels in most SSA countries. Furthermore, we limit the analysis to 
women aged 20 + to exclude those still in primary school at the time of the survey but 
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who might attain secondary education later. The primary analytical sample consists 
of 1,226,376 women aged 20–49 with known information about marital status, edu-
cation level and known date of first marriage among those who ever married.

We grouped the 34 countries included in this analysis into four major geographi-
cal regions (Western, Central, Eastern and Southern Africa) following the standard 
classification (see United Nations (2022)). While single-country estimates reveal 
more detail, commonalities in marriage dynamics across these regions (see John 
and Adjiwanou (2021) and John and Nitsche (2022)) justify the groupings and allow 
larger sample sizes than single-country estimates. Nevertheless, we produced coun-
try-specific estimates for some of the analyses and summarized and presented them 
where necessary.

Measures and Methods

Our first objective is to identify SSA regions and countries which experienced stalls 
or reversals in age at first marriage and identify birth cohorts and ages over which 
such stalls or reversals occurred. For this analysis, we use the MAFM to measure 
marital timing. We calculate these medians for five-year birth cohorts of women 
born between 1945 and 1999 (Table 4 in the Appendix) – for all women combined 
and for specific education groups from survival functions of first marriage fit-
ted using a Kaplan Meier approach  (Kaplan and Meier 1958). The Kaplan–Meier 
approach is a standard statistical procedure for deriving survival functions for time-
to-event data that account for censoring. It thus provides robust median estimates 
since not only individuals who experienced the event are included in the analysis but 
also those who did not experience the event. To ensure reliable and stable estimates, 
we only present the results of cohorts with a sample size of at least 200 women (344 
out of 351 birth cohorts returned).

A quality assessment of marriage histories collected in DHS reveals that older 
women tend to shift their age at first marriage towards the survey date mostly due to 
recall errors (Gage-Brandon, 1995; Mensch et al., 2006). This forward displacement 
of marriage events may lead to spurious small changes in marital timing estimates 
over birth cohorts. To alleviate this problem, we calculate MAFM for each birth 
cohort from a pooled sample of women born during the same period but interviewed 
at different survey points. Thus, these medians are generally a weighted average of 
marriage histories reported at younger, middle and older ages.

We set two criteria to objectively identify regions and countries which expe-
rienced stalls or reversals in age at first marriage and the birth cohorts and ages 
over which such stalls and reversals occurred. First, we define stalls to correspond 
to intervals over which the MAFM for at least three consecutive birth cohorts are 
closely similar, with a slope between − 0.01 and 0.01. These cutting points are arbi-
trary; nevertheless, we aimed at cutting points close to zero to ensure we indeed cap-
ture stalls. Second, we define reversals as intervals over which MAFM consistently 
declines after an interval of increase/stall for at least two consecutive birth cohorts 
with a slope of less than −  0.01. Conversely, an increase in age at first marriage 
corresponds to intervals over which the MAFM for at least two consecutive birth 
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cohorts increased monotonically with a slope of greater than 0.01 (note that in any 
case, we calculate slopes using a minimum of three data points).

Our second objective is to describe conditions that gave rise to stalls or rever-
sals in age at first marriage. We evaluate whether the stalls or reversals in age at 
marriage at the population level emerged because female education expansion domi-
nated primary schooling, which is more compatible with early marriages (compat-
ibility hypothesis) or whether they emerged because of diminishing effects of educa-
tion on marital timing (manifested as stalls or reversals in age at marriage within 
specific education groups) due to the inflow of larger groups into education (dimin-
ishing returns hypothesis).

To evaluate these hypotheses, we first assess how the education composition – % 
with no education, % with primary, % with secondary – and the MAFM for these 
three education groups are aligned with each other over birth cohorts. We achieve 
this assessment by plotting education-group-specific MAFM estimates and the edu-
cation composition distribution over the birth cohorts on the same axis. This graphi-
cal assessment allows us to observe patterns suggesting evidence for compatibility 
or diminishing returns hypotheses. For example, an observation of stalls or reversal 
in MAFM at the population level when (i) the overall composition of women attain-
ing some schooling increased while the percentage of women with secondary edu-
cation stalled or declined, and (ii) the MAFM for the primary and secondary edu-
cation group stalled, would suggest evidence for compatibility hypothesis. On the 
other hand, stalls or reversals in age at marriage at the population level that mainly 
emerged due to stalls or reversals in age at first marriage within specific education 
groups over birth cohorts which experienced substantial increases in girls’ school 
participation would suggest evidence for diminishing returns hypothesis.

Second, we perform a decomposition of cohort changes in marriage rates using 
the decomposition-of-difference approach (Bongaarts et al., 2017; Kitagawa, 1955; 
Preston et al., 2001) to quantify the component of change, which is due to changes 
in education composition and a component due to changes in marital timing within 
specific education groups. This analysis allows us to formally evaluate the com-
patibility and diminishing returns hypotheses beyond the graphical assessment 
described above. The decomposition-of-difference technique involves decomposing 
the group/period difference in rates into a component due to group/period composi-
tion differences and a component due to group/period behavior differences. This is 
achieved by: (i) Estimating the change that would have been observed if the rates 
between the two groups/periods had remained the same but the composition (con-
cerning a particular factor) had changed– i.e. change due to composition differences. 
(ii) Estimating the change that would have been observed if the composition of the 
two groups/periods had remained the same but the rates had changed – i.e. a change 
due to group/period behavior differences—see Preston et  al. (2001) page 30 for a 
detailed discussion of this approach.

To perform this decomposition analysis, we use the first marriage rate before 
age 20 (hereafter, teenage marriage rate) as a measure of marital timing. First mar-
riage rates and MAFM are closely related, mainly in settings where the formation 
of first marriage is generally universal, like SSA. For our sample, about 50% to 74% 
of women were married by age 20 across all birth cohorts, over 75% were married 
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by age 25, and this proportion is over 95% by age 40 (Table 5 in the Appendix). We 
prefer using teenage marriage rates for this decomposition analysis for three reasons. 
First, in SSA, marriages are still generally early; thus, differences in MAFM are 
more likely to mirror changes in early marriage rates. Second, given the more signif-
icant proportion of women already married by age 25, the influence of education on 
marital timing is likely to be more sensitive to forming early marriages. Third, it is 
the early formation of marriages which is of practical concern in this region, not the 
formation of marriages as per se. Nevertheless, we also consider the first marriage 
rate by age 25, 30 and 35 for robustness.

Results

Prevalence of Stalls and Reversals in Age at First Marriage

Figure 1 shows MAFM estimates (lines/right axis scale) and female education com-
position (background area/left axis scale) over birth cohorts in four SSA regions. 
Similar country-specific plots are in Fig. 4a–d in the Appendix. Our first objective 
is to identify regions and countries which experienced stalls or reversals in age at 
first marriage and identify birth cohorts and ages over which such stalls or reversals 
occurred. Thus, we first focus on MAFM estimates for all women (solid lines in 
Fig. 1).

The results reveal that MAFM continuously increased in West Africa while it 
stalled over some birth cohorts in Central and East Africa and reversed in South-
ern Africa. In West Africa, MAFM consistently increased from 16.8 among 
women born 1945–49 to 19.6 for the 1995–99 cohort. For Central Africa, MAFM 
slightly stalled around 18.6 among women born between 1975–79 and 1985–89 
(slope = 0.017). It stalled after a steady increase from 15.6 among women born 
1945–49 (slope = 0.104). East Africa recorded a stall in MAFM among women 
born 1970–74 through 1980–84, at around 18.8 years (slope = 0.008). Before stall-
ing, MAFM had increased from 17.6 among women born 1945–49 (slope = 0.045), 
and after the stall, it increased sharply, reaching 19.9 among women born 1995–95 
(slope = 0.075). In Southern Africa, MAFM reversed after reaching 25.6 among 
women born 1970–74 – an increase from 22.1 for the 1950–55 cohort.

Table 1 identifies countries that experienced stalls or reversals in age at first mar-
riage and the birth cohorts and the ages over which such stalls/reversals occurred. 
We find that MAFM either stalled or reversed in 19 out of the 33 countries (Angola 
excluded). Countries that experienced stalls in West Africa mainly did so over the 
1970–74 through 1980–84 cohorts. The ages at which the stalls occurred in this 
region vary between 15.6 years in Niger and 20.0 years in Cote d’Ivoire. For Central 
Africa, the MAFM stalled in Chad and Congo (DRC) and reversed in Congo. In East 
Africa, MAFM either stalled or reversed in all countries except Ethiopia, Mozam-
bique, Tanzania and Zambian. The pattern in Ethiopia could be surprising given that 
Bongaarts et al. (2017) observed small period changes in age at first marriage in this 
country. Nevertheless, this observation re-emphasizes how period trends could differ 
from cohort trends. It underscores the need to evaluate the linkage between marital 
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timing and female education expansion from different perspectives (e.g. period vs 
cohort). The stalls and reversals in East African countries dominated the birth 
cohorts from 1965–69 through 1985–89 and occurred at MAFM around 17.8–21.1. 
For Southern Africa, MAFM reversed in South Africa after reaching 31.1  years 
among women born 1975–79.

Table 1 further reveals that, despite the stalls or reversals, all countries in SSA 
experienced an increase in MAFM when comparing the 1955–59 and 1990–94 
cohorts. Nevertheless, countries that did not experience stalls or reversals in age at 
first marriage had, on average, a 1.26 times higher gain in MAFM. Liberia, Senegal, 
Sierra Leone, South Africa and Rwanda are exceptional. The overall gain in MAFM 
in these countries is substantial despite experiencing stalls or reversals. Indeed, if 
we excluded these countries, the average gain in MAFM is 2.02 times higher for 

Fig. 1   Cohort changes in median age at first marriage (according to the level of education) and in educa-
tion composition (% with no education, % with primary, and % with secondary education) in four broad 
sub-Saharan Africa regions
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countries which did not experience stalls or reversals than countries where MAFM 
stalled or reversed.

Drivers of Stalls and Reversals in Age at Marriage in Sub‑Saharan Africa

We now refer to the MAFM-education composition alignments shown in Figs.  1 
and 4a–d (in the Appendix), and the results of our decomposition analyses. Our first 
(compatibility) hypothesis is that age at marriage stalled or reversed because female 
education expansion dominated primary schooling, which is more compatible with 
early marriages. The patterns for West and East Africa in Fig. 1 support this hypoth-
esis. In West Africa, where MAFM consistently increased, female education expan-
sion was marked by more girls’ participation in secondary schooling rather than only 
primary schooling. The group size of women with only primary education remained 
constant or declined over cohorts as the proportion of women enrolling in school 
increased – reflecting a higher primary-to-secondary progression ratio (46.4% on 
average (across birth cohorts)). Furthermore, we observe compelling evidence for 
the compatibility hypothesis in West Africa when considering women born after 
1975–79. The MAFM among all women increased sharply despite stalling among 
women with no formal schooling and secondary education and reversing among 
women with primary education. This is because the proportion of girls attaining 
some schooling sharply increased over these cohorts, marked by more girls’ partici-
pation in secondary education.

The East Africa pattern provides partial evidence for the compatibility hypoth-
esis. MAFM at the population level stalled over the 1970–74 – 1980–84 cohorts 
when girls’ school participation increased linearly but was dominated by primary 
rather than secondary schooling. On average, the primary-to-secondary progression 
ratio over these cohorts was only 27.0%. Concerning marital timing within educa-
tion groups, MAFM stalled for women with no education and those with primary 
education, while it reversed among women with secondary education. Thus, it 
appears that the observed stall in this region emerged from a combination of stalls 
in secondary education expansion and a reversal in age at marriage for the second-
ary educated group. Hence, partial evidence for the compatibility hypothesis is sug-
gested. It also implies that the East Africa pattern provides partial evidence for the 
diminishing returns hypothesis, which suggested that stalls or reversals in age at 
marriage at the population level emerged due to reversals in age at marriage within 
specific education groups.

Central Africa provides some evidence for the hypothesis of diminishing returns. 
MAFM slightly stalled over the 1975–79 through 1985–89 cohorts when the age at 
marriage for the primary education group declined, and that of women with second-
ary education stalled. The composition of women attaining some education increased 
during this stall, accompanied by an increasing proportion of women attaining sec-
ondary education. The Southern Africa pattern provides compelling evidence for the 
hypothesis of diminishing returns. MAFM among all women reversed over cohorts 
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for which it declined within all specific education groups, while the proportion of 
women attaining primary and secondary education continued rising.

Next, we decomposed cohort changes in teenage marriage rates into a component 
that is due to education-composition change and a component due to rate changes in 
marital timing within specific education groups. We performed three decomposition 
analyses for each region, comparing the 1955–59 vs. 1970–74 cohorts, the 1970–74 
vs. 1980–84 cohorts and the 1980–84 vs. 1990–94 cohorts (Fig.  2). We specified 
these comparison cohorts (guided by the stalls and reversals in Fig. 1) so that our 
decomposition analyses capture different phases of marital timing as female educa-
tion expanded.

We note a substantial reduction in teenage marriage rates from the 1955–59 to 
the 1970–74 cohorts (corresponding to the early stages of female education expan-
sion, particularly in West, Central and East Africa), which emerged from changes in 
education composition and within education group marital behaviour. However, the 
within-education group behaviour was more important in West and Eastern Africa. 
In Central and Southern Africa, changes in education composition and marital 
behavior within education groups were equally important.

The decomposition analyses of the1970-74 vs. 1980–84 and 1980–84 vs. 1990–94 
are of particular interest as they concern cohorts over which age at marriage stalled 
or reversed. We note three key findings. First, the decline in marriage rates within 
education groups in Southern Africa accounted for all the reversals in age at mar-
riage over the 1970–74 and 1980–84 cohorts (supporting the diminishing returns 
hypothesis, as noted earlier). Second, in Central and East Africa, marital behavior 
within education groups nearly neither contributed to a reduction nor increase in 
marriage rates over the 1970–74 and 1980–84 cohorts. The small observed changes 
in marriage rates during this interval were due to the small changes in education 
composition. Because the composition and the effect component are generally not 
offsetting each other, we can conclude that the slight reduction in teenage marriage 
rates in these regions, which reflect the stalls in MAFM in Fig.  1, emerged from 
both stalls in education expansion and stalls and reversals in marital timing within 
specific education groups. Third, Central and East Africa had almost similar com-
position changes of women attaining some schooling when comparing the 1955–59 
vs. 1970–74 cohorts and the 1970–74 vs. 1980–84 cohorts. However, the contribu-
tion of the composition component to the total reduction in teenage marriage rates 
is higher in Central Africa than in East Africa. This partially reflects the fact that 
attaining primary or secondary education is associated with more years of marital 
postponement in Central Africa than in East Africa (see Fig. 5 in the Appendix). 
Nevertheless, it also reflects that Central Africa had more women progressing to 
secondary school once they had enrolled in primary school than in East Africa, thus 
providing partial evidence for the compatibility hypothesis.

Teenage marriage rates declined notably across all regions between the 1980–84 
and 1990–94 cohorts, reflecting the increase in MAFM over these birth cohorts doc-
umented in Fig. 1. Figure 2 suggests that this reduction is mainly due to changes 
in education composition. The contribution due to changes in marital timing 



	 B. M. John, N. Nitsche 26  Page 16 of 36

behaviour is generally minimal in East and Southern Africa regions. In West and 
Central Africa, changes in marital timing behaviour within education groups offset 
the contribution of changes in education composition. We refer to this observation 
later when we further evaluate evidence for the diminishing returns hypothesis in the 
subsequent sections.

In summary, Figs. 1 and 2 indicate that West Africa supports the compatibility 
hypothesis, Southern Africa supports the diminishing returns hypothesis, and Cen-
tral and East Africa support both the compatibility and diminishing returns hypoth-
eses. Table 2 classifies countries that experienced stalls or reversals according to 
whether they provide evidence for the compatibility, diminishing returns hypoth-
esis, or both. We find that 14 of the 19 countries that experienced stalls or reversals 
did so in part (6) or solely (8) because marital age reversed within specific educa-
tion groups.

Fig. 2   Contribution of changes in education composition (composition component) and marital timing 
behaviour within specific education groups (effect component) to the total change in teenage marriage 
rates, comparing 1955–59 vs 1970–74, 1970–74 vs 1980–84 and 1980–84 vs 1990–94 birth cohorts, 
in four sub-Saharan Africa regions.  Note. Tables 6 and 7 in the appendix show changes in education 
composition and teenage marriage rates, respectively, for each education group by region. As should be 
expected based on Fig. 1, the results in Table 6 indicate more significant changes in the education com-
position when comparing 1955–59 vs 1970–74 cohorts and 1980–84 vs 1990–94 cohorts and smaller 
changes when comparing the 1970–74 vs 1980–84 cohorts. The changes in marriage rates for the second 
and third decomposition intervals are also generally consistent with the pattern of MAFM in Fig. 1
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Are Stalls and Reversals in Age at First Marriage Within Specific Education Groups 
Attributable to Female Education Expansion?

The stalls and reversals within specific education groups identified in the previous 
sections cannot be automatically attributed to education expansion. The diminish-
ing returns hypothesis we suggested implies that if such stalls and reversals are 
indeed attributable to education expansion, they must have occurred over cohorts 
that experienced larger groups inflow into education. The pattern in Fig. 1 provides 
mixed findings concerning this proposition. On the one hand, stalls or reversals 
in age at marriage for the primary or secondary education groups did not always 
coincide with a substantial increase in girls’ school participation. For example, in 
East Africa, age at marriage reversed among women with secondary education over 
the 1970–74 and 1980–84 cohorts when the size of this group varied between 18.3 
and 21.4%. However, it rose sharply following the 1980–84 birth cohort in parallel 
with a marked increase in the proportion of girls attaining this level of education. 
We noted a parallel pattern in Central Africa and countries such as Sierra Leone, 
Uganda and Zambia. Similarly, in Southern Africa, the reversals in age at marriage 
within specific education groups emerged before the sharp increase in the composi-
tion of women with secondary education (beginning with the 1980–84 cohort).

On the other hand, in countries such as Burkina Faso, Chad, Cote d’Ivoire, 
Comoros, Congo, Malawi, Mali, Nigeria, and Togo, the stalls or reversals in age 
at marriage for the specific education group (mainly secondary education) coin-
cided with a substantial increase in girls’ school participation, thus suggesting that 
such stalls are likely connected to conditions linked to female education expan-
sion. Moreover, the West Africa region pattern in Fig. 1 provides evidence for such 
a possibility. The stalls and reversals in age at marriage for this region’s primary 
and secondary education group occurred as female education sharply expanded 
(1980–84  to 1995–99 cohorts). Nonetheless, the overall MAFM increased despite 
these education-specific MAFM stalls. This pattern implies that the magnitude of 
female education expansion over these cohorts did not yield its anticipated maxi-
mum effect on reducing early marriages. Indeed, the effect component for the 
decomposition of marriage rates between the 1980–84 and 1990–94 cohorts is pos-
itive and offsets the composition component. This West African region pattern is 
apparent in several countries (see list under Table 3).

Furthermore, given that rural areas are generally more disadvantaged than urban 
areas in most socioeconomic developments, one would anticipate that the quality 
of education and employment opportunities might have been more compromised 
in rural areas than urban areas as female education expanded. Thus, the diminish-
ing returns hypothesis implies that if stalls or reversals that occurred are connected 
to conditions associated with education expansion, then such stalls or reversals 
would be more dominant among women from rural areas than those from urban 
areas. It also suggests that the increase in the composition of women from rural 
areas constituting the primary or secondary education groups as female education 
expanded would explain stalls or reversals within these specific groups (since rural 
areas are generally selected for early marriages). We evaluate these possibilities 
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by considering countries where the MAFM for the primary or secondary educa-
tion group stalled or reversed as girls’ school participation increased (see list under 
Table 3).

Table  3 shows changes in teenage marriage rates and rural/urban composition 
between the 1975–79 and 1990–94 cohorts within each education group. Consistent 
with the diminishing returns hypothesis, we find that among women with primary 
education, the increase in the teenage marriage rate is 5.4 times higher for women 
in rural areas compared to their counterparts from urban areas. For women with sec-
ondary education, the teenage marriage rate increased among women from rural areas 
(by 0.2%). In comparison, it decreased among women from urban areas (by 11.1%). 
This pattern parallels region-specific trends (see online supplement); however, there is 
some heterogeneity in rural–urban differences across the regions. For example, we find 
that among women with primary education in West Africa, the increase in the teenage 
marriage rate is only 2 times higher for women in rural areas compared to their coun-
terparts from urban areas. This estimate is 8.1 times higher in Central Africa and 8.7 
times higher in East Africa. For the secondary education group, the teenage marriage 

Table 3   Changes in the teenage marriage rate and rural/urban composition, according to the level of edu-
cation, comparing the 1975–79 and 1990–94 birth cohorts

The analysis includes countries where MAFM within specific education groups stalled or reversed as 
the proportion of women attaining some schooling increased substantially following the 1975–79 birth 
cohort
Countries include Benin, Burkina Faso, Chad, Comoros, Congo, Cote d’Ivoire, Guinea, Kenya, Mada-
gascar, Mali, Mozambique, Nigeria, Senegal, Sierra Leone, Tanzania, Togo, and Zimbabwe
Some of the countries included for this analysis support compatibility hypothesis; it only implies that the 
stalls or reversals at the population level occurred way before substantial female education expansion; 
and that MAFM within specific education groups stalled or reversed when female education expanded 
substantially but did not translate into stalls at the population level – i.e. the composition effect out-
weighed the behaviour effect. Similarly, some countries included in this analysis did not experience stalls 
or reversals at the population level. However, age at marriage stalled or reversed within specific educa-
tion groups as girls’ school participation increased substantially

Teenage marriage rate change (per 1000 
women)

Rural/urban composition change (per 
cent)

1975–79 1990–94 Change 1975–79 1990–94 Change

No education
 Total 102.8 107.1 4.3 – – –
 Rural 108.7 116.3 7.7 77.2 76.4  − 0.7
 Urban 84.5 80.6  − 3.9 22.8 23.6 0.7

Primary
 Total 72.7 79.7 7.1 – – –
 Rural 81.2 91.7 10.6 62.8 63.1 0.2
 Urban 59.2 61.1 2.0 37.2 36.9  − 0.2

Secondary
 Total 40.1 38.2  − 1.9 – – –
 Rural 47.1 47.4 0.3 37.2 41.1 3.9
 Urban 36.1 32.1  − 4.0 62.8 58.9  − 3.9



	 B. M. John, N. Nitsche 26  Page 20 of 36

rate increased among women from rural areas while it declined among women from 
urban areas in West Africa. It increased for both the rural and urban areas in Central 
Africa. However, the increase is 3.5 times higher for the rural compared with the urban 
population. In East Africa, the teenage marriage rate declined almost similarly in rural 
and urban areas. This indicates that returns to education indeed varied starkly between 
rural and urban areas and across the regions as education expanded, with diminishing 
returns to education observed primarily in rural areas.

Concerning composition changes, we find marginal increases in the proportion of 
women from rural areas across all the education groups – the maximum is 3.9% for 
the secondary group. The area of residence in DHS data refers to residence status at 
the time of the survey. Thus, it does not fully capture the extent to which rural–urban 
representation changed within specific education groups because women who 
attended school in rural areas may migrate to urban areas to seek job opportunities 
or because of marriage (Mercandalli et al., 2019). Nevertheless, consistent with the 
diminishing returns hypothesis, we find that the changes in the rural–urban compo-
sition within each education group partly explain the observed stalls and reversals in 
age at marriage. Among women with secondary education, 17.8% of the reduction 
in teenage marriage rates due to changing marital timing behaviour (mainly among 
women in urban areas) was offset by the increase in the proportion of women from 
rural areas. The results in Table 3 and Fig. 3, thus, provide evidence that stalls or 
reversals in age at marriage that emerged as girls’ school participation increased are 
linked to conditions associated with female education expansion.

Discussion and Conclusion

This paper discusses the paradox of stalls and reversals in the timing of first mar-
riages despite the expansion of female education in SSA. We performed a system-
atic investigation of this paradox in four broad SSA regions (West, Central, East and 
Southern Africa) and 33 individual countries using DHS data collected between 
1986 and 2023. Our aim was twofold. First, to identify regions and countries that 
experienced stalls or reversals in age at first marriage and identify birth cohorts and 
ages over which such stalls or reversals occurred. Second, to describe how education 
expansion is linked to such stalls or reversals.

Concerning the first objective, we found that age at first marriage either stalled or 
reversed in 19 countries. At the regional level, age at first marriage stalled in Central 
and East Africa, and reversed in Southern Africa. These stalls and reversals dominated 
birth cohorts from 1965–69 to 1980–84. They occurred at different MAFM thresholds 
(15.6-31.1), which reflect the heterogeneity of marital timing behavior in SSA. Given 
the dominancy of early marriages in this region, particularly in West, Central and East 
Africa, this observation implies that stalls and reversals in MAFM meant retardation 
of progress in efforts to alleviate early marriages. The decomposition results indeed 
revealed minimal decreases or increases in teenage marriage rates over cohorts for 
which MAFM stalled or reversed.

For the second objective, we observed that five countries that experienced stalls 
or reversals in MAFM did so because female education expansion dominated 
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primary education. Hence, this finding offers support for our compatibility hypoth-
esis. However, eight countries supported the diminishing returns hypothesis, and six 
countries revealed evidence supporting both the compatibility and diminishing 
returns hypotheses. At the regional level, West Africa revealed evidence in favor 
of the compatibility hypothesis; Southern Africa supported the diminishing returns 
hypothesis, while Central and East Africa supported both the compatibility and 
diminishing returns hypotheses. These results illustrate the diversity of the relation-
ship between marital timing and female education expansion in this region, which 
is noteworthy for policies and programs aimed at reducing early marriages. It also 
indicates possible interaction effects between the level of educational attainment, 
prevailing cultural nuptiality regimes, and the pace and quality of education expan-
sion that impact marital ages among girls and women.

Fig. 3   Contribution of changes in rural/urban composition (composition component) and marital timing 
behaviour among women from rural and urban areas to the total change in teenage marriage rates, com-
paring 1975–79 vs 1990–94 birth cohorts, for each education group.  Same notes as for Table  3. We 
pooled all eligible countries and performed a single decomposition analysis for each education group, 
comparing the 1975–79 cohort to the 1990–94 cohort. We consider these comparison cohorts because 
female education in SSA expanded sharply, mainly following the 1975–79 cohort (see Fig. 4a–d in the 
Appendix)
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Notwithstanding the evidence for the diminishing returns hypothesis, the findings 
suggested that the slow pace of progress for girls’ participation in secondary school-
ing is the critical condition for stalls or reversals to emerge at the population level. 
At the regional level, this finding is more apparent in West Africa among women 
born after 1980–84. Age at marriage stalled for women with no formal schooling 
and those with secondary education and reversed among women with primary edu-
cation. However, MAFM at the population level increased, primarily because the 
proportion of women who attended secondary education rose markedly, and the edu-
cation gradient in age at marriage was huge (see Fig. 5 in the Appendix). In contrast, 
in East Africa, for example, marital timing for specific education groups stalled over 
the 1970–74  to 1980–84 cohorts, for which the composition of women attaining 
secondary education stagnated while those attending primary education increased. 
These findings confirm that changes in female education composition are critical 
in shaping trends in age at first marriage at the population level (Bongaarts et al., 
2017). However, our results illustrate that the increase in the proportion of women 
with secondary education rather than primary education matters most.

Previous research argued that stalls or reversals in age at marriage in SSA could 
be linked to conditions associated with female education expansion –i.e. poor qual-
ity of education, changes in age patterns of school enrolment and completion, and 
loss of selectivity (Bongaarts et al., 2017; Grant, 2015). Our results reveal that not 
all stalls or reversals in SSA are attributable to female education expansion. In some 
regions, they emerged before girls’ school participation had increased substantially; 
in others, they did not occur as girls’ school participation expanded sharply. At the 
regional level, this pattern is apparent in Central and East Africa, where MAFM 
within education groups (particularly secondary education groups) rose sharply fol-
lowing the 1980–84 cohort as girls’ school participation increased.

Women born after 1980–84 presumably benefitted the most from policies that pro-
moted girls’ school participation in the early 1990s. In extension, they probably expe-
rienced the most deterioration in education quality due to rapid school influxes (Bold 
et al., 2017; Evans & Mendez Acosta, 2021; Filmer et al., 2020), the most improve-
ments in early school enrolment and grade progression rates (Grant, 2015; Lucas & 
Mbiti, 2012; Ndaruhutse, 2008; World Bank, 2020) and limited employment opportu-
nities outside the family (Al-Samarrai & Bennell, 2007; Filmer & Fox, 2014). Thus, the 
pattern in Central and East Africa illustrates that even though rapid education expan-
sion has downsides, it is not inevitably linked with stalls or reversals in marital age.

Nonetheless, where stalls or reversals coincided with substantial increases in 
girls’ school participation, we found evidence suggesting that these two are con-
nected. Within each education group, we observed more significant increases 
in teenage marriage rates among women from rural areas than their urban coun-
terparts. This finding confirmed our anticipation that if reversals within education 
groups were indeed linked to female education expansion, then they were more 
likely steeper in rural than urban areas, noting that this urban–rural gradient was 
largest in Central and East Africa. Furthermore, we observed that the proportion of 
women from rural areas constituting each education group increased as girls’ school 
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participation rose, and partially explained stalls and reversals in age at marriage 
within these groups, which is consistent with the diminishing returns hypothesis. 
This finding underscores that urban–rural differences in the return to girls’ school-
ing, especially in terms of women’s local labor market opportunities after they com-
plete their schooling, deserve more attention going forward.

It is important to note that we were limited in the extent to which we could assess 
the contributions of specific mechanisms associated with the diminishing returns 
hypotheses (e.g. changes in age at school enrolment and completion, deterioration 
of education quality, limited economic opportunities, etc.). Much as such analyses 
could shed more insights into drivers of stalls or reversals in age at first marriage 
in this region, the available data in the DHS could not permit us to perform such 
analyses. Specifically, we lack information on, for example, age at first school enrol-
ment, age at primary or secondary school exit, or clear measures of education qual-
ity or economic opportunities. Thus, further studies that extend the discussion of 
the paradox of education expansion and stalls or reversals in age at first marriage 
by considering these specific mechanisms could provide more insights into this 
topic. Such analyses may benefit from the application of regression-based decom-
position approaches to accommodate as many specific mechanisms as possible. For 
our analyses, the graphical assessment and the difference-in-difference decomposi-
tion approaches sufficed since our empirical assessment focused on understanding 
the overall changes in education composition and marital timing within education 
groups and their contribution to changes in age at marriage at the population level.

The findings presented in this paper re-emphasize the need to expand female edu-
cation beyond primary school to ensure meaningful reductions in early marriages in 
SSA. Thus, the dynamics of female education expansion we documented in West, 
Central and East Africa suggest different policy and programme needs for these 
regions. In West Africa, enrolment in primary school is a critical challenge. The 
primary-to-secondary progression ratio is relatively higher in this region, although 
there is room for improvement. On the other hand, enrolment in a primary school 
is now nearly universal in East Africa. Instead, getting girls beyond primary educa-
tion is a significant challenge. The Central Africa pattern falls between that of West 
and East Africa. Policies that tailor primary and secondary school enrollment to the 
conditions and needs of each specific region will likely be more successful in facili-
tating the reduction of early marriages and, in turn, ensuring the advancement of 
females’ socioeconomic and reproductive health in SSA.

Appendix

See (Figs. 4, 5, 6) and (Tables 4, 5, 6, 7).
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Fig. 4   a Cohort changes in median age at first marriage (according to education level) and education compo-
sition (% with no education, % with primary education and % with secondary education) in West Africa. b: 
Cohort changes in median age at first marriage (according to education level) and education composition (% 
with no education, % with primary education and % with secondary education) in Central Africa. c: Cohort 
changes in median age at first marriage (according to education level) and education composition (% with no 
education, % with primary education and % with secondary education) in East Africa. d Cohort changes in 
median age at first marriage (according to education level) and education composition (% with no education, % 
with primary education and % with secondary education) in Southern Africa
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Fig. 4   (continued)
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Fig. 4   (continued)
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Fig. 4   (continued)
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Fig. 5   Education gradient in the timing of first marriage in four sub-Saharan African regions across birth 
cohorts, comparing women with primary and secondary education relative to women with no education.  
Note. On average (across all birth cohorts), and relative to women with no education, attaining primary 
education increased the median age at first marriage by 1.7 years in West Africa, while secondary educa-
tion increased it by 4.6 years. These estimates are 1.8 and 4.5 years for Central Africa, 0.9 and 3.6 years 
for East Africa and -1.6 and 4.1 years for Southern Africa
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Fig. 6   Primary to secondary progression ratio over birth cohorts in four sub-Saharan Africa regions, 
across birth cohorts
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Table 5   Proportion married by 
age according to birth cohort

Birth cohort Proportion married by age

20 25 30 35 40 45

1945–49 74.1 91.9 96.3 97.8 98.4 98.7
1950–54 72.0 90.5 95.6 97.1 97.8 98.3
1955–59 72.1 90.7 95.5 97.1 97.9 98.3
1960–64 69.2 88.6 94.6 96.7 97.6 98.1
1965–69 65.5 86.2 93.1 95.7 96.8 97.4
1970–74 62.6 84.6 92.7 95.4 96.8 97.5
1975–79 61.1 84.4 92.0 95.1 96.6 97.6
1980–84 60.8 83.5 92.1 95.5 97.3
1985–89 58.3 82.6 91.7 95.4
1990–94 54.8 80.2 91.0
1995–99 51.5 78.9

Table 6   Changes in education composition (% with no education, % with primary and % with secondary 
education) between comparison cohorts in four  sub-Saharan Africa regions 

First decomposition Second decomposition Third decomposition

1955–
59

1970–
74

Change 1970–
74

1980–
84

Change 1980–
84

1990–
94

Change

West Africa
 No educa-

tion
75.9 66.5  − 9.5 66.5 61.8  − 4.6 61.8 46.2  − 15.6

 Primary 16.2 19.5 3.3 19.5 18.9  − 0.6 18.9 18.1  − 0.8
 Secondary 7.9 14.0 6.2 14.0 19.3 5.3 19.3 35.7 16.4

Central 
Africa

 No educa-
tion

49.8 32.2  − 17.6 32.2 27.1  − 5.1 27.1 23.2  − 3.9

 Primary 33.1 32.5  − 0.6 32.5 33.1 0.6 33.1 27.4  − 5.6
 Secondary 17.1 35.3 18.2 35.3 39.8 4.5 39.8 49.3 9.5

East Africa
 No educa-

tion
46.2 28.2  − 18.0 28.2 23.0  − 5.2 23.0 13.7  − 9.4

 Primary 44.2 53.5 9.3 53.5 55.5 2.1 55.5 48.8  − 6.7
 Secondary 9.7 18.3 8.7 18.3 21.4 3.1 21.4 37.5 16.1

Southern 
Africa

 No educa-
tion

15.1 5.6  − 9.4 5.6 3.4  − 2.3 3.4 1.0  − 2.4

 Primary 48.7 34.1  − 14.6 34.1 32.6  − 1.5 32.6 17.0  − 15.6
 Secondary 36.3 60.2 24.0 60.2 64.1 3.8 64.1 82.0 18.0
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Table 7   Changes in teenage marriage rates (per 1000 women) between comparison cohorts according to 
the level of education in four sub-Saharan Africa regions

First decomposition Second decomposition Third decomposition

1955–59 1970–74 Change 1970–
74

1980–84 Change 1980–
84

1990–94 Change

West Africa
All women 110.6 89.2  − 21.4 89.2 81.1  − 8.1 81.1 70.7  − 10.4
 No educa-

tion
121.9 106.3  − 15.7 106.3 104.2  − 2.0 104.2 105.6 1.4

 Primary 93.4 73.8  − 19.6 73.8 66.9  − 6.9 66.9 73.2 6.3
 Secondary 56.9 44.1  − 12.8 44.1 35.3  − 8.8 35.3 34.4  − 0.9

Central 
Africa

All women 108.7 82.2  − 26.5 82.2 79.1  − 3.1 79.1 72.2  − 6.9
 No educa-

tion
140.2 121.5  − 18.8 121.5 119.4  − 2.1 119.4 121.9 2.5

 Primary 101.6 85.3  − 16.2 85.3 88.1 2.8 88.1 92.5 4.3
 Secondary 55.8 52.6  − 3.2 52.6 51.6  − 1.0 51.6 45.3  − 6.3

East Africa
All women 95.9 77.9  − 18.0 77.9 75.7  − 2.2 75.7 64.0  − 11.6
 No educa-

tion
108.8 97.9  − 11.0 97.9 98.8 0.9 98.8 98.3  − 0.5

 Primary 94.9 82.0  − 12.9 82.0 80.0  − 2.0 80.0 79.9  − 0.1
 Secondary 51.3 42.7  − 8.6 42.7 45.8 3.0 45.8 36.2  − 9.6

Southern 
Africa

All women 41.9 29.4  − 12.5 29.4 32.3 2.9 32.3 24.0  − 8.3
 No educa-

tion
51.5 38.6  − 12.9 38.6 51.6 12.9 51.6 26.5  − 25.1

 Primary 52.7 48.3  − 4.4 48.3 56.3 8.1 56.3 60.8 4.5
 Secondary 25.3 18.8  − 6.5 18.8 20.4 1.6 20.4 17.3  − 3.0
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