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ABSTRACT

Background: Across generations, girls' early marriage recurs in high-risk groups; however there is poor understanding of how
behavior and biology interact in this context. We hypothesized an intergenerational cycle of risk, linking early marriage, preterm
birth, and school dropout, and evaluated evidence for specific components of this cycle in low-/middle-income countries.
Methods: We conducted a systematized review, searching articles published from 2000 to 2025. We tested four hypotheses. H1:
early marriage is associated with preterm birth; H2: preterm birth is associated with low educational attainment; H3: school
dropout is associated with early marriage. Hypothesis-specific search terms and eligibility criteria were applied. We also tested
hypothesis H4: preterm birth is associated with reduced cognitive function, by evaluating systematic reviews of research from
any setting.

Results: We identified 184 empirical articles for H1-H3, with 26 satisfying the criteria for full review, and 5 systematic reviews
for H4. The available evidence supported H1 and H3, but was weak for H2. For H3, studies indicated contrasting directions of
association. The systematic reviews demonstrated evidence supporting H4. The majority of empirical studies reviewed had a low
risk of bias.

Conclusions: An intergenerational cycle of risk linking early marriage, preterm delivery and low educational attainment is
plausible, involving both behavioral pathways (e.g., school dropout and early marriage) and biological mechanisms (e.g., preterm
birth and cognitive function). Few studies have investigated the prospective associations of preterm birth with school outcomes,
or school dropout with early marriage, in low- and middle-income countries.

1 | Introduction reproduction, as fathers gain the fitness benefits of women re-

producing early, without themselves paying the health costs

Early childbearing is detrimental to maternal and child health
(Fall et al. 2015; Marphatia et al. 2017), but is positively cor-
related with fertility (Raj et al. 2009; Sagalova et al. 2021). From
an evolutionary perspective, this indicates a trade-off between
life-history traits, whereby increased allocation of resources to
reproduction in women comes at the expense of their investment
in growth and maintenance (Marphatia, Saville, Manandhar,
Cortina-Borja, Reid, and Wells 2021). This trade-off may also
be subject to sexual conflict over the timing of the onset of

(J. C. Wells 2022).

In many countries, particularly in South Asia, early age of re-
production is preceded by high rates of early marriage, as repro-
duction outside marriage is socially unacceptable (Marphatia
et al. 2017). In other settings, early marriage may be the socially
driven consequence of an early pregnancy. According to data
from 2015 to 2024, 19% of women aged 20-24years across 121
countries were married by age 18years and 4% by the age of
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15years (UNICEF 2025). Globally, the prevalence of child mar-
riage has decreased moderately from 21.9% in 2015 to 18.6% in
2025 (Child Marriage Data Portal 2025). Central and Southern
Asia have made the most progress, from 37.3% to 25% between
2015 and 2025, whereas the decrease in sub-Saharan Africa is
much lower, from 38.2% to 30.8%.

Early marriage recurs across generations in high-risk groups
(Marphatia, Wells, Reid, Bhalerao, and Yajnik 2025), and may
be part of a broader intergenerational cycle of disadvantage
that embraces poverty, malnutrition, gender inequality, early
reproduction, and risky behavior (J. C. Wells et al. 2019). Early
marriage has detrimental effects on women beyond early re-
production, and is associated with a range of adverse outcomes
including lower schooling, low autonomy, and intimate part-
ner violence (Kidman 2017; Marphatia et al. 2017; Subramanee
et al. 2022). It is therefore the target of extensive policy efforts
(Malhotra and Elnakib 2021b; UNICEF 2023).

More broadly, intergenerational associations have been doc-
umented for a range of adverse socioeconomic and human
capital outcomes. For example, low parental education pre-
dicts poorer schooling outcomes in the offspring (Marphatia
et al. 2016, 2019), while poverty also tracks across generations
(Harper et al. 2003; Van Ryzin et al. 2018). In the 1960s, Oscar
Lewis presented a “culture of poverty” hypothesis, propos-
ing that the perpetuation of adverse socioeconomic outcomes
across generations was partly driven by the transmission of
cultural values (Lewis 1966). In the US, this theory stimulated
a “war on poverty” with the aim of “correcting” such values.
When the programs, which made little effect to change struc-
tural factors, did not succeed, the intractability of the “culture
of poverty” was invoked as the explanation—its intergenera-
tional “cultural basis” had seemingly made poverty ineradica-
ble (Seligman 1968).

Although Lewis encouraged policy makers to view behaviors
as learned and culturally transmitted, they might also be sen-
sitive to physiological mechanisms and biological exposures.
Among the traits that Lewis considered characteristic of the
culture of poverty are several that are highlighted in evolu-
tionary life-history theory, including low life expectancy,
early initiation into sex, and high mortality risk (Lewis 1966;
Promislow and Harvey 1990). Over recent decades, the notion
of behavior and physiology interacting dynamically across in-
tergenerational timescales has attracted increasing attention.
For example, there is growing interest in how psychosocial
stressors and material inequalities “get under the skin” and
impair health and development across generations (Cheng
et al. 2016; Entringer et al. 2011; Yehuda et al. 2016). Exposure
to pollutants and toxins may exert similar effects (Lowell
et al. 2022; Schell 1997).

For early marriage, the primary driving factor is widely as-
sumed to be household poverty (Psaki et al. 2021), and this has
led to cash-transfer programs aiming to delay girls' marriage.
These programs have generally had low efficacy (Malhotra and
Elnakib 2021a). However, a major limitation of many studies that
linked early marriage with poverty is that economic assets were
measured only in households where the woman was already
married, thus indexing marital rather than natal household

wealth (Marphatia, Saville, Manandhar, Cortina-Borja, Wells,
and Reid 2021). In a rare study where assets were measured in
the natal household, girls' low education was a robust predic-
tor of age at marriage, whereas independent of that, household
assets showed no association (Marphatia, Saville, Manandhar,
Cortina-Borja, Wells, and Reid 2021).

In South Asian societies, marriage decisions are also strongly
influenced by sociocultural norms relating to a range of factors,
including cementing family ties, dowry payments, ensuring
brides’ chastity, and subservience (Fattah and Camellia 2022;
UNFPA 2019). In India, sociocultural norms for marriage age
are changing more slowly than those for education (Marphatia,
Wells, Reid, et al. 2025). However, if marriage decisions are con-
sidered entirely the product of such norms, then difficulties in
changing marriage practices might appear to be reiterating the
“culture of poverty” argument—that early marriage is a cultural
practice that is simply “too engrained” to change.

Here, we draw on emerging evidence linking early women's mar-
riage with the risk of adverse physical outcomes in the offspring,
to generate a new overarching hypothesis: that the perpetuation
of early marriage across generations involves the interaction of
behavioral decisions with physiological traits, contributing to
a complex multi-mechanism intergenerational cycle of risk. By
specifying and addressing the consecutive risks, we might be
able to reduce the intergenerational propagation of disadvan-
tage. Our recent research in lowland rural Nepal found that in-
dependent of age at first childbearing, girls' early marriage was
associated with an increased risk of delivering a preterm infant
(Miller et al. 2022). In the same cohort, we had also shown that
girls' school dropout was associated with their early marriage
(Marphatia et al. 2020). Like early marriage, preterm birth is a
global health concern, affecting 12.5% of births in low-income
countries and 8.8% in middle-income countries (Swarray-Deen
et al. 2024). There has been very little progress in reducing
preterm birth globally, from 13.8 million in 2010 to 13.4 million
in 2020 (Ohuma et al. 2023). Risk factors include several that
relate to early marriage, including maternal age < 20years, lack
of education and nulliparity (Swarray-Deen et al. 2024).

Given that in a high-income setting, shorter gestation length
showed a dose-response association with difficulties in school
(MacKay et al. 2010), it seems possible that early marriage,
preterm birth, and poor schooling might reinforce each other
across generations, and hence form one component of the
broader intergenerational cycle of disadvantage. From an evo-
lutionary life-history perspective, exposures that undermine
maternal investment in daughters’ longevity may favor an
earlier shift of daughters’ metabolic resources to reproduction
(Griskevicius et al. 2011; J. C. Wells et al. 2019). In contempo-
rary human settings, such interactions may be mediated by
both physiological mechanisms and cultural institutions such as
school dropout and early marriage.

This component of the cycle of disadvantage is therefore pro-
jected to incorporate three specific risks, framed here as hypoth-
eses (H) and illustrated in Figure 1:

H1. Girls' early marriage is associated with increased risk of
delivering a preterm infant.
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FIGURE1 | Schematicdiagram of the hypothesized intergeneration-
al cycle, linking girls' early marriage, preterm birth, and school dropout.
The associations are not deterministic at the individual level; rather at
the population level, each outcome in the cycle increases the probability
of the next outcome occurring.

H2. Preterm birth compromises educational attainment of the
offspring, increasing the risk of school dropout.

H3. Poor educational attainment and school dropout increase
the likelihood of girls’ early marriage.

Whether epidemiological evidence supports these hypothe-
ses in low- and middle-income countries (LMICs), where early
marriage is especially common (Marphatia et al. 2017), remains
unclear. We therefore conducted systematic literature reviews to
test these hypotheses. As prospective longitudinal studies of cog-
nitive function in school children in LMICs remain sparse, we
also searched for systematic reviews of research from any setting,
to test a further hypothesis relating to underlying mechanisms:

H4. Preterm birth is associated with reduced cognitive function
in school-aged children.

2 | Methods

Given the complexity of our overarching hypothesis, we con-
ducted a systematized review (Grant and Booth 2009), compris-
ing four systematic searches with specific eligibility criteria.
This enabled us to integrate the findings of these searches into
a broader synthesis.

2.1 | Search Strategy

The literature searches were conducted using the electronic da-
tabases Scopus, PubMed, and Google Scholar in March 2025,
considering studies published in from 2000 to 2025 in English.
For each hypothesis, broad search terms were applied to both
titles and abstracts to increase the likelihood of identifying rele-
vant articles. The search terms were as follows:

H1. Early Marriage and Preterm Birth: (“Early marriage” or
“child marriage” or “married girls” or “adolescent marriage”
or “child and adolescent marriage” or “married adolescent” or
“underage marriage” (and not “adolescent pregnancy” or “early
childbearing”)) and (“preterm birth” or “preterm delivery” or “pre-
mature birth”).

H2. Preterm Birth and Educational Attainment: (“Preterm
birth” or “preterm delivery” or “premature birth”) and (“schooling”

2

or “school dropout” or “education” or “educational attainment
or “educational status” or “educational level” or “educational
achievement” or “educational outcome” or “educational disad-
vantage” or “age at school entry” or “school grade” or “school
level” or “school performance” or “schooling attainment”).

H3. Educational Attainment and Early Marriage: (“schooling”
or “school dropout” or “education” or “educational attainment”
or “educational status” or “educational level” or “educational
achievement” or “educational outcome” or “educational disad-
vantage” or “age at school entry” or “school grade” or “school

V) r “sc rformance” or “sc ing attainment”) an

level” or “school pe ” or “school tt, t”) and
(“early marriage” or “child marriage” or “married girls” or “ado-
lescent marriage” or “child and adolescent marriage” or “married
adolescent” or “underage marriage” and not (“adolescent preg-
nancy” or “early childbearing”)).

H4. H4 included the same search terms as H2 but searched
for systematic reviews of studies in any setting. Broader school
and education search terms were retained as research on school
performance and educational attainment frequently includes
approaches and scales reflecting cognitive skills and develop-
ment (such as literacy and intelligence quotient). The inclusion
criteria differed from H2, however, as detailed in the subsequent
section.

2.2 | Inclusion and Exclusion Criteria

For H1-H3, only empirical studies conducted in LMICs with a
quantitative design were eligible. We included cross-sectional,
cohort and case-control studies and randomized controlled tri-
als. Studies using retrospective self-report data on preterm birth,
length of school attendance/school dropout and age at marriage
were included, though for preterm birth, parents were reporting
the original clinical categorization. Qualitative studies were ex-
cluded. If mixed-method studies were identified, only quantita-
tive findings were analyzed.

For H1, articles were only included if they investigated the asso-
ciation between early marriage and preterm birth. The popula-
tion of interest was girls or women living in LMICs, the exposure
of interest was early marriage, and the outcome of interest was
preterm birth in the girls’ or women's offspring. The comparison
group consisted of women who had not married early. Studies
with no comparison group were excluded. Early marriage and
preterm birth were defined as described in the definitions sec-
tion below.

For H2, articles were only included if they investigated the as-
sociation between preterm birth and educational attainment/
school performance/school dropout. The population of interest
was school-aged children living in LMICs, the exposure of in-
terest was preterm birth, and the outcome of interest was school
attainment, performance or dropout. The comparison group
consisted of children who were not born preterm. Studies with
no comparison group were excluded. Preterm birth was defined
as described in the definitions section below.

For H3, articles were only included if they investigated the asso-
ciations between educational attainment/school performance/
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school dropout and early marriage. The population of interest
was girls/women living in LMICs, the exposure of interest was
school attainment, performance or dropout, and the outcome of
interest was early marriage. The comparison group consisted of
women with better educational outcomes (e.g., higher attain-
ment, performance or not having dropped out). Studies with no
comparison group were excluded.

For H4, only systematic reviews of quantitative studies (as de-
fined for H1-H3) were included, with no restriction on country
in the search operation. The population of interest was school-
aged children, the exposure of interest was preterm birth, and
the outcome of interest was cognitive function.

For H1-H4 only published peer-reviewed full research articles
were included, abstracts with no associated full research article
were excluded. Gray literature was also excluded. Articles were
excluded if they discussed genetic traits as predisposing fac-
tors, focused on early marriage in boys, and/or focused on early
childbearing without marriage.

Educational attainment was defined as the number of years
completed in school, while school dropout was defined as leav-
ing school prior to the completion of specified curriculum re-
quirements. No strict definition was applied to define school
performance, as a wide range of assessments exists worldwide.
Early marriage was defined as a formal or informal union of a
girl-child under 18 years old, with no restriction on the age of the
spouse (UNICEF 2018).

Preterm birth was defined as a live birth below 37weeks of
gestation (Blencowe et al. 2012). Any method of assessment of
gestational age was accepted. For H1 and H2, given limited ev-
idence, no restriction was applied to the degree of preterm de-
livery (extremely [< 28 weeks], very [28 to <32weeks], and late
preterm [32-37 weeks|; WHO 2023).

LMICs were categorized using the 2022 World Bank definition
of countries with gross national income under $13205 (World
Bank 2022). All countries within the low, lower-middle, and
upper-middle groups fell into this category.

2.3 | Data Extraction and Calculations

For each hypothesis, results from different databases were col-
lated in Endnote, where duplicates were removed using auto-
mated functions and manual methods. Titles and abstracts were
assessed for relevance. Full texts were then checked for inclu-
sion and exclusion criteria. These steps were conducted by ER
with JW acting as the second reviewer. Any discrepancies in the
selected papers were discussed with co-authors.

Once a study was considered to satisfy eligibility criteria, it was
subjected to analysis and the findings were summarized. For H1-
H3, data were extracted for the following variables: sample size,
study design, demographic characteristics, country, operational
definition for exposure and outcome, adjusted factors, and main
findings. For H4, data were extracted for the following variables:
number of studies, setting, operational definition for exposure and
outcome, risk of bias assessment, and main findings.

Two of the studies for H1 (Urquia, Batista, Grandi, et al. 2022;
Urquia, Batista, Cunha Cardoso, et al. 2022) contained data that
allowed quantification of the risk of preterm birth associated
with early marriage, but did not report the results directly. We
therefore calculated the risk as follows. We used women mar-
ried 20-24years (M) as the reference group, and evaluated the
risk of preterm birth (P) compared to term birth (T) for women
married at earlier ages (EM). We calculated crude odds ratios
(OR) from numbers (n) as follows:

OR=[(n—P—EM)/(n—P—-M)/(n—T —EM)/(n— T — M)
2.4 | Risk of Bias Assessment

For H1-H3, a risk of bias assessment was carried out for each
study using the Newcastle-Ottawa Scale for case control and
cohort studies (G. A. Wells et al. 2000) or a modified version
of this for cross-sectional studies (Carra et al. 2025). The ques-
tions used are given in Supporting Information. This assess-
ment considers the possible level of bias of the study through
criteria reflecting sample selection, comparability of outcome
categories or cases and controls, quality of variable assess-
ments, and/or loss to follow-up (for longitudinal studies). A
score of up to 9 points is given, with higher scores indicating
a lower risk of bias. The scores are provided alongside the ex-
tracted data for each study and the main reasons for the given
scores are summarized in the results. Studies were considered
to have low, moderate or high risk of bias if they had scores of
7-9, 4-6, or 1-3 respectively (Carra et al. 2025).

3 | Results

Across hypotheses 1 to 3, a total of 184 empirical articles were
found and 26 articles satisfied the criteria for full review.

3.1 | Study Characteristics

For HI, there were four studies: one longitudinal study from
Nepal, and three cross-sectional studies from India, Brazil,
and Ecuador. The studies from Brazil and Ecuador were na-
tional studies covering all live births to women below 25years
in 2011-2018 (Brazil) and 2014-2018 (Ecuador) (Urquia,
Batista, Grandi, et al. 2022; Urquia, Batista, Cunha Cardoso,
et al. 2022). One of these studies also included data from the
USA and Canada but these are not reported here. The study
from India was a small study of 158 married couples in a village
in Gujarat, India (Pandya and Bhanderi 2015). The study from
Nepal assessed a sample of close to 18000 married girls/women
aged 10-49years from a trial conducted in rural lowland Nepal
(Miller et al. 2022). These studies all explored associations of
early marriage (either defined as marriage below 18years, or at
specific ages below 18, or using marital status alongside mater-
nal age) with preterm birth. One study did not define preterm
birth by gestational age (Pandya and Bhanderi 2015), and one
study distinguished subtypes of preterm status (Urquia, Batista,
Cunha Cardoso, et al. 2022).

Three of the studies were found to have a low risk of bias with
scores of 7 (Miller et al. 2022) and 8 (Urquia, Batista, Cunha
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Cardoso, et al. 2022; Urquia, Batista, Grandi, et al. 2022). Risk
of bias arose from reliance on self-report for assessments of
preterm birth and early marriage (Miller et al. 2022; Urquia,
Batista, Cunha Cardoso, et al. 2022; Urquia, Batista, Grandi,
et al. 2022) and high loss to follow-up (Miller et al. 2022). The
other study had a score of 0 indicating a possible very high risk
of bias (Pandya and Bhanderi 2015). The main reasons were that
none of the variables were described in the methods and con-
founding was not considered.

For H2, only one study was identified, assessing associations of
preterm birth with educational attainment in 4518 adults across
five countries (Brazil, Guatemala, India, the Philippines, South
Africa) (Stein et al. 2013). This study had a low risk of bias (score
of 7). Points were lost due to preterm birth assessment relying
on self-report and because while some adjustments were made
in the analyses for sex, age and study site, others like socioeco-
nomic and ethnic background were not considered.

For H3, 20 studies were identified analyzing data from 31 coun-
tries, spanning sub-Saharan Africa (25 countries) (Bengesai
et al. 2021; Bhan et al. 2019; Fang et al. 2024; Glick et al. 2015;
Glynn et al. 2018; Lami et al. 2023; Sagalova et al. 2021; Zegeye
et al. 2021), Asia (5 countries) (Bhan et al. 2019; Cameron
et al. 2023; Kanji et al. 2024; Kumar et al. 2023; Y. Liang and
Yu 2022; Marphatia et al. 2020; Marphatia, Wells, et al. 2021;
Paul 2019, 2020; Prakash et al. 2017; Roy and Chouhan 2021;
Sekine and Hodgkin 2017; Singh et al. 2024), and South
America (1 country) (Bhan et al. 2019). Twelve analyses were
cross-sectional and eight had a longitudinal design. Not every
country was analyzed independently; for example one study
pooled data from 21 sub-Saharan African countries (Sagalova
et al. 2021), while another study pooled data from India,
Ethiopia, Vietnam, and Peru (Bhan et al. 2019). The most com-
monly studied country was India (nine studies). Fifteen studies
investigated only educational attainment (Bengesai et al. 2021;
Cameron et al. 2023; Fang et al. 2024; Glick et al. 2015; Kanji
et al. 2024; Lami et al. 2023; Y. Liang and Yu 2022; Marphatia
et al. 2020; Marphatia, Wells, et al. 2021; Paul 2019, 2020; Roy
and Chouhan 2021; Sagalova et al. 2021; Singh et al. 2024;
Zegeye et al. 2021), four studies discussed mainly school drop-
out (Bhan et al. 2019; Kumar et al. 2023; Prakash et al. 2017;
Sekine and Hodgkin 2017), and one study investigated both
educational attainment and school performance (using age
for grade) and school dropout (Glynn et al. 2018). Ten studies
described EM as the exposure, of which 4 were longitudinal
(Bhan et al. 2019; Cameron et al. 2023; Kanji et al. 2024; Kumar
et al. 2023), and 10 described EM as the outcome, of which 4
were longitudinal (Glynn et al. 2018; Y. Liang and Yu 2022;
Marphatia et al. 2020; Marphatia, Saville, Manandhar,
Cortina-Borja, Reid, and Wells 2021; Marphatia, Saville,
Manandhar, Cortina-Borja, Wells, and Reid 2021; Marphatia,
Wells, et al. 2021).

For the most part, the risk of bias in H3 studies was low to mod-
erate with five studies having low scores of 3 or 4, one study
a score of 5 and all other studies scores of 6 or 7. Of the eight
longitudinal studies, all had low risk of bias. Scores were lost
mainly due to having self-reported measures (all studies), not
adjusting for confounding or not describing this in the methods
(Kumar et al. 2023; Marphatia et al. 2020), not describing loss

to follow-up (all studies except Kumar et al. 2023; Marphatia
et al. 2020), or having samples that were not representative of the
population of interest (i.e., all subjects used or random-sampling
and appropriate weighting used) (Marphatia et al. 2020). Among
the cross-sectional studies with scores of 5-7, points were lost
for similar reasons, including measures being self-reported (all
studies), samples not being representative of the population
of interest (Glick et al. 2015) and confounders not adequately
described and/or controlled for (Prakash et al. 2017; Sagalova
et al. 2021; Sekine and Hodgkin 2017). Other studies with lower
scores were studies that, in addition to any other issues described
previously, assessed risk factors for early marriage by including
all risk factors together with no consideration for confounding
nor discussion of causality (Paul 2020; Roy and Chouhan 2021;
Singh et al. 2024; Zegeye et al. 2021).

For H1-H3, the sample size varied from 158 to 7953376, since
many studies used national demographic or health survey data.
For H4, five systematic reviews were identified, summarizing
the results of a total of 217 original studies.

4 | Main Findings

4.1 | H1: Girls’ Early Marriage Is Associated With
an Increased Risk of Delivering a Preterm Infant

Table 1 summarizes the study characteristics and main findings
for the studies on early marriage and preterm birth (H1) (Miller
et al. 2022; Pandya and Bhanderi 2015; Urquia, Batista, Cunha
Cardoso, et al. 2022; Urquia, Batista, Grandi, et al. 2022). All
four studies reported an association of early age at reproduction
with an increased risk of having a preterm delivery, though the
magnitude of effect varied by setting, and one study found that
the effect was only significant in primigravidae. The two South
American studies focused on age at reproduction as the primary
exposure; however the reported data allowed calculation of the
associations for early marriage. In both Ecuador and Brazil,
earlier marriage was associated with increased odds of preterm
birth, with the earlier the marriage, the greater the risk. In the
two South Asian studies, where marriage is a near-universal
precedent of childbearing, earlier age at marriage was again
associated with increased risk of preterm delivery in a dose-re-
sponse manner. In the study from Nepal, the association was
only apparent in first-time mothers, but was independent of the
age at childbearing.

4.2 | H2:Preterm Birth Compromises Educational
Attainment of the Offspring

Table 2 summarizes the study characteristics and main findings
for the association of preterm birth and educational attainment/
academic performance/school dropouts (H2). A pooled analy-
sis of five birth cohorts from Guatemala, Brazil, South Africa,
India, and the Philippines found that compared with adults
born at term, those born preterm had 0.44 years lower (95% CI,
0.17-0.71years) educational attainment. However, there was
heterogeneity across countries with stronger negative associa-
tions only found in India and the Philippines and other coun-
tries showing little/no evidence of any association (Table 2).
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4.3 | H3: Poor Educational Attainment Increases
the Likelihood of Girls' Early Marriage

Table 3 summarizes the study characteristics and main find-
ings for the studies on educational attainment, academic per-
formance or school dropout and early marriage (Bengesai
et al. 2021; Bhan et al. 2019; Cameron et al. 2023; Fang
et al. 2024; Glick et al. 2015; Glynn et al. 2018; Kanji et al. 2024;
Kumar et al. 2023; Lami et al. 2023; Y. Liang and Yu 2022;
Marphatia et al. 2020; Marphatia, Wells, et al. 2021; Paul 2019,
2020; Prakash et al. 2017; Roy and Chouhan 2021; Sagalova
et al. 2021; Sekine and Hodgkin 2017; Singh et al. 2024; Zegeye
et al. 2021). All 20 studies reported an association between
lower education and early marriage, though the nature of the
association varied across studies and the direction of the as-
sociation was analyzed in different ways. All 15 studies that
tested whether educational attainment was lower among early-
married girls, or whether increased education was associated
with reduced odds of early marriage, supported the hypothesis.
All four studies that investigated whether early-married girls
were more likely to have dropped out of school, or whether
school dropout was associated with increased odds of early
marriage, supported the hypothesis. The available evidence
indicates that the association of early marriage with poor ed-
ucation may be a two-way street, with each a risk factor for
the other.

4.4 | H4: Preterm Birth Is Associated With
Reduced Cognitive Function

All five systematic reviews found evidence of poorer cognitive
function in children born preterm, compared to their term-born
peers (Table 4). With the exception of one study from Belarus,
included in the review of Chan et al. (2016) and two studies
from India, included in the review of McBryde et al. (McBryde
et al. 2020), all the studies analyzed were from high-income
countries.

Chan et al. (2016), analyzing 22 studies, found evidence of
an inverse association of gestational age with general cogni-
tive ability, with limited evidence that late preterm and early
term children had lower verbal and nonverbal IQ scores. Late
preterm and early term children demonstrated poorer school
performance, and a reduced likelihood of completing sec-
ondary and post-secondary school. Moreira et al. (2014), an-
alyzing 33 studies, found that preterm children had poorer
academic performance in 15 of 16 studies. Allotey et al. (2018),
performing a meta-analysis of 74 studies, found that children
born preterm had lower IQ scores and lower scores in reading,
mathematics and spelling at primary school age, and simi-
lar differences up to secondary school age, except for math-
ematics. Gestational age at birth accounted for 38%-48% of
the observed IQ variance. Twilhaar et al. (2018), performing a
meta-analysis of 17 studies, found that preterm children had
lower ability in arithmetic, reading and spelling, and were 2.8
times (95% CI 2.1-3.8) more likely to receive special educa-
tional assistance. McBryde et al. (2020), performing a meta-
analysis of 33 studies, found that children born preterm had
lower scores for reading comprehension, word identification
and mathematical abilities.

Summary of studies on preterm birth and educational outcomes.

TABLE 2

RoB
score

Author
(year)

Findings

Adjusted factors

Exposure outcome(s)

Sample

Study design

Country

Compared with adults born
term, educational attainment
was 0.44 years lower (CI, 0.17,

Site, sex, and age at

« PB: <37 completed weeks of

4518

Prospective

Brazil, Guatemala,
India, the Philippines,

Stein

adult assessment

gestation
« Educational attainment:

adults

cohort

et al. (2013)

and South Africa

0.71years) in those with PB.
However, this varied across

completed years of schooling

countries (p <0.1) with PB
associated with fewer years of

school in India (-1.14 [-1.73],

—0.56) and the Philippines
(=0.43 [-0.84, —0.01]) but
less so in Brazil (—0.06 [-1.01,

0.89]) and South Africa (—0.05

[-0.39, 0.28]) and not at all in

Guatemala (0.88 [—0.47, 2.24]).

No differences reported by sex

Abbreviations: CI, confidence interval; OR, odds ratio; PB, preterm birth; RoB, risk of bias.
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TABLE 3

« EM: Age at marriage

region, community literacy, community ES

<18years

Abbreviations: CI, confidence interval; Coeff, coefficient; EM, early marriage; HH, household; HR, hazard ratio; OR, odds ratio; PR, prevalence ratio; RoB, risk of bias; RRR, relative risk ratio; SD, standard deviation; SE, standard

error.

5 | Discussion

Studying intergenerational cycles of disadvantage is challeng-
ing, as the ideal approach would be a prospective longitudinal
cohort that followed the second generation into adulthood and
recorded their own reproductive outcomes. Such studies are
rare, especially in low-income settings; hence we adopted an
alternative approach, searching the literature systematically
for evidence of the three steps that we hypothesized constitute
an intergenerational cycle of risk linking girls' early marriage,
preterm birth, and school dropout.

Our review found evidence supporting H1 and H3, with the risk
of bias generally relatively low. Conversely, we identified only
one study that investigated H2, that preterm birth is associated
with school dropout in LMICs, and the evidence from this study
was inconsistent across the five countries analyzed. However,
the systematic reviews, primarily assessing research conducted
in HICs, found evidence that preterm birth is associated with
poorer cognitive ability and schooling outcomes (H4). Therefore,
the concept of the intergenerational cycle appears plausible, but
further research is needed.

An increased risk of preterm birth following early marriage (H1)
was evident in four studies, two from South Asia where mar-
riage is a near-universal practice, and two from South America
where marriage is less universal. One underlying mechanism
may involve early childbearing, as adolescent mothers have an
increased risk of delivering a preterm offspring (Fall et al. 2015;
Gronvik and Fossgard Sandoy 2018). However, the study from
Nepal is particularly informative, as it disentangled the risks of
preterm birth associated with early marriage and early repro-
duction (Miller et al. 2022). The finding that the risk of preterm
birth was elevated in primigravidae who had married very early
(<14years), independent of their age of childbearing, suggests
that exposure to psychosocial stress might be part of the un-
derlying mechanism. Further research is needed to understand
how both early marriage and early reproduction relate to the
risk of preterm birth.

The risk of school dropout in LMICs following preterm birth
(H2) was assessed by only one study. This large-scale analy-
sis, pooling data from five birth cohorts in Brazil, Guatemala,
India, the Philippines, and South Africa found that educa-
tional attainment was 0.44years lower (95% CI 0.17-0.71)
following preterm birth compared to term birth. However,
disaggregating by country, the association was significant
only in India and the Philippines. The lack of data available
for testing H2 reflects the fact that long-term prospective lon-
gitudinal studies are needed. Only prospective birth cohorts
are likely to have assessed both gestational age and school
outcomes in adolescence. Research on school-aged children
typically locates children in school, and hence will inher-
ently miss those who have dropped out, even if preterm birth
status was collected retrospectively. On a shorter time scale,
a systematic review of the predictors of child development
below 7years in LMICs found that compared with term and
appropriate for gestational age (AGA) infants, preterm-AGA
infants had 0.14 SD (CI —0.24 to 0.05) and 0.23 SD (CI —0.42
to 0.03) lower cognitive and motor scores, respectively (Sania
et al. 2019). However, lacking educational outcomes, this
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0.006)

Main findings

more likely to receive special educational assistance (RR: 2.85

[CI 2.12, 3.84], p<0.001).
Bronchopulmonary dysplasia explained 44% of the variance in

arithmetic scores (by 0.71 SD; p <0.001), reading scores (0.44
SD; p<0.001) and spelling scores (0.52 SD; p <0.001) and were

Compared to full term children, PB children had lower

academic performance (p

Risk of bias assessment
(using nonsignificant Egger's

test).

Only publication bias assessed
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Compared to children born at term, PB children had lower

Assessed using the Newcastle—
Ottawa Quality Assessment

Scale

« PB: <37weeks gestation
« Academic performance:

All
HIC + India

N=33

McBryde

scores for: reading comprehension (MD: —7.96 [CL: —12.15,

et al. (2020)

—3.76]), applied mathematical problems (-11.41 [-17.57, —5.26]),

standardized tests of reading

calculation (—10.57 [-15.62 to —5.52]), decoding (—10.18 [-16.83

to —3.53]), mathematical knowledge (~7.44 [-9.08 to —5.80]),
word identification (—7.44 [-9.08 to —5.80]), mathematical

fluency (—6.89 [-13.54 to —0.23])

and mathematics (and associated

subskills)

Abbreviations: CI, confidence interval; ET, early term; HIC, high-income country; IQ, intelligence quotient; LPTI, late preterm infants; LT, late term; MLPT, moderate-to-late preterm; OR, odds ratio; p, p-value; PB, preterm birth;

RR, risk ratio; SEN, special education needs; SMD, standardized mean difference; WJIII, Woodcock-Johnson IIT; WRAT-3, wide range achievement test 3.

study did not satisfy the inclusion criteria for our review, and
the implications of these associations for subsequent school
dropout remain unknown.

Systematic reviews of studies from any setting, the vast major-
ity from high-income settings, supported the hypothesis that
preterm birth impairs cognitive capacity and school perfor-
mance (H4), and increases the likelihood of school dropout. In
addition, a large study from Scotland, which was not included
in our review as it did not fit the LMIC inclusion criteria, found
a near-linear association of shorter gestation with difficul-
ties in school, whereby each 1-week reduction in gestational
length below 41 weeks was associated with an increased likeli-
hood of the child requiring special educational needs (MacKay
et al. 2010). A shorter duration of intrauterine growth disrupts
neurodevelopmental processes such as synapse formation
and myelination, which may result in neurocognitive deficits
(Counsell and Boardman 2005; Vo Van et al. 2022). Moreover,
other factors might also contribute; for example children born
preterm may remain smaller than their age peers (Christian
et al. 2013), and might be held back from starting school (Brown
and Pollitt 1996), which could potentially undermine their edu-
cational potential (Chen 2015; Jaganath et al. 2015).

Finally, studies from across the Global South (mainly from sub-
Saharan Africa and Asia) provided consistent evidence that
school dropout is associated with increased risk of girls" early
marriage. The study designs were heterogeneous, making it
difficult to assign the direction of causality. Indeed, one study
already demonstrated that early marriage and school drop-
out may represent a “two-way” street (Marphatia, Wells, et al.
2021). Girls performing poorly in school may be selected by their
parents for early marriage, while early marriage may pull girls
out of school. Some studies specifically supported the first of
these pathways. For example, in Malawi, dropping out of pri-
mary school was associated with an increased risk of early mar-
riage (Glynn et al. 2018). Similarly, in India, poor educational
performance at 12years was associated with an increased risk
of marriage before 18years (Kanji et al. 2024), and completing
primary school was associated with lower odds of early mar-
riage (Paul 2020). Detailed prospective longitudinal studies are
required to increase this evidence base.

While the associations we identified are not determinative at
the individual level, and refer rather to increased risks of ad-
verse outcomes following the exposures, the population bur-
den may nevertheless be substantial because each of preterm
birth, school dropout and early marriage is common in the
Global South. For example, a modeling study projected an as-
sumed effect of preterm birth on educational attainment onto
622 million live births across five birth cohorts, spanning 121
countries (Blakstad et al. 2022). Across all countries combined,
the model indicated that reducing preterm birth to a theoreti-
cal minimum prevalence of 5.5%, based on evidence from the
INTERGROWTH-21st study, would be associated with a poten-
tial gain of 9.8 million school years (95% CI: 1.5-18.4), including
3.66 (0.55, 7.37) million years in South Asia and 3.06 (0.46, 5.92)
million in Sub-Saharan Africa (Blakstad et al. 2022). These re-
sults are not expressed in a typical extended period in school at
the individual level, but they indicate the potential for a change
in one component of the cycle to impact another at scale.
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The underlying mechanisms in the hypothesized cycle require
further attention. As discussed above, early marriage may in-
crease the risk of preterm birth through pathways such as
psychosocial stress, inadequate nutrition, early reproduction
or incomplete pelvic growth. The link between preterm birth
and school dropout might involve direct detrimental effects on
brain growth or function (MacKay et al. 2010), or it could reflect
a common underlying driver. For example, a study by Huang
et al. (2021) assessed heavy metal exposures in the cord blood
of Bangladeshi babies and their associations with preterm birth.
Titanium, arsenic, and barium exposure all predicted preterm
birth, with an increased element risk score almost tripling the
odds of preterm birth (OR=2.72, 95% CI: 1.57-4.69). These met-
als may also impair brain development (C. Liang et al. 2020).
Interestingly, Huang et al. found a significant moderation ef-
fect of child marriage on their element risk score; an associa-
tion between cord blood element load and preterm birth was
only found in women who married before 18years. A study by
Rahman et al. (2018) also conducted in Bangladesh found that
both early marriage and arsenic exposure were associated with
preterm birth, and that a lowering of pregnancy weight gain
mediated these associations. Therefore, early marriage may in-
crease susceptibility to other biological stressors.

Finally, although school dropout may precipitate early marriage
(as families may elect to marry a daughter early following poor
school performance), the reverse scenario may also occur, as
girls may be prevented from attending school following their
early marriage. A study from India found evidence for both
pathways in the same community, and also that a small minority
of early-married girls were still attending school (Marphatia,
Wells, et al. 2021). Moreover, schooling in some societies is
directly related to marriage decisions, as greater education in-
creases the value of an incoming bride to the marital household,
and also affects the amount of dowry (Jeffery and Jeffery 1994).
Therefore, the association of educational attainment and mar-
riage is complex and merits further attention.

Importantly, common factors precipitating both school dropout
and early marriage may also lie outside the family and house-
hold domain. For example, in the Democratic Republic of Congo,
civil conflict drove girls to drop out of school, which was in turn
associated with earlier sexual debut and adolescent marriage,
and ultimately adolescent motherhood (Mugisho 2024).

Our findings are especially relevant to settings such as South
Asia where marriage is near-universal, as efforts to delay mar-
riage have the greatest potential to disrupt this intergenerational
cycle. In South America, where marriage is less obligatory, un-
married women have an increased risk of having a child born
preterm compared to married women (Urquia, Batista, Cunha
Cardoso, et al. 2022; Urquia, Batista, Grandi, et al. 2022),
whereas among married women, earlier marriage was associ-
ated with increased risk.

Our findings are consistent with the hypothesis that early mar-
riage depletes maternal capital, an umbrella term for components
of maternal phenotype that promote the capacity for investment
in offspring (J. C. Wells 2010). While the evidence that we have
reviewed supports the intergenerational cycle that we hypoth-
esized, in reality the components we focused on are part of a

broader intergenerational cycle that also includes the detrimen-
tal effects of malnutrition and poverty on maternal capital. In
Brazil and India, we have shown that depletions in both biologi-
cal and social components of maternal capital impair outcomes
of the offspring, and moreover increase the likelihood of the
same depletions in maternal capital recurring in the next gener-
ation, when the offspring reach adulthood and start reproducing
(Marphatia, Wells, Reid, Bhalerao, and Yajnik 2025; J. C. Wells
et al. 2019). Complementary to the pathways we have explored
here, early marriage has also been associated with infant under-
nutrition (Raj et al. 2010; J. C. Wells et al. 2022), which in turn
has been associated with school dropout (Katoch et al. 2022).

Our review adds to growing awareness of the intricate links be-
tween behaviors that might appear strongly cultural (household
decisions about schooling and marriage), and biological traits
(brain development) that are sensitive to diverse physical fac-
tors such as malnutrition, pollution, and the stress response. We
need to move beyond disciplinary silos, whereby education is
seen only as a school-based issue, and marriage as only a house-
hold transactional issue, to understand that the variability in
such decisions has much deeper roots that are embedded in bio-
logical mechanisms.

Our study had some strengths, including the use of systematic
searches to obtain all relevant evidence, and the use of specific
search terms that were able to identify a number of studies in
both biomedical and social science literature. The risk of bias in
the studies identified was generally low. However, our approach
also had several limitations. All empirical studies were observa-
tional, and hence cannot directly demonstrate causation. Each
of H1-H3 demonstrated heterogeneity in how the exposure and
outcome were categorized, preventing any meta-analysis. The
number of available publications was low for H1 and especially
for H2. For H2 and H4, the evidence relates to all preterm births
(involving multiple risk pathways), and does not relate specifi-
cally to preterm births associated with early marriage. For H3,
only a minority of studies reliably indicated the direction of as-
sociation between lower educational attainment and early mar-
riage. There is a need for more prospective research on H1-H3,
in particular on the long-term consequences of preterm birth in
LMICs. Research on preterm birth and cognitive function may
not differentiate by child sex, and research on brain develop-
ment in LMICs has shown that males tend to have lower scores
than females (McCoy et al. 2016). Heterogeneity in reference
and comparison groups meant we were unable to perform any
meta-analysis. For the two hypotheses that relate to preterm
birth, the majority of evidence relates to later preterm deliveries,
hence our review reflects this. However, this scenario is consis-
tent with the global distribution of the exposure. The burden of
late preterm infants is significantly higher in LMICs compared
to HICs (March of Dimes, PMNCH, Save the Children, and
WHO 2012), and late preterm infants have higher survival rates
compared to very or extremely preterm infants in LMICs, due to
limited availability of medical care (>50% vs. 10%) (Blencowe
et al. 2013), hence most children born preterm are also late
preterm. We note that very or moderate preterm children appear
to have distinct educational outcomes compared to late preterm
children (Loftin et al. 2010; Smyrni et al. 2021), hence the as-
sociations we have described for late preterm births might be
different in these other groups.
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6 | Conclusion

We found some evidence from LMICs for each of the three steps
in a biosocial intergenerational cycle of risk—that girls' early
marriage may increase the risk of preterm birth, that preterm
birth may be associated with reduced educational attainment, in
part through effects on cognitive function, and that school drop-
out may increase the risk of girls’ early marriage. However, the
evidence base is currently limited, particularly for H2, and only
a minority of studies analyzed for H3 indicate the hypothesized
direction of association, namely that school dropout increases
the risk of early marriage. While the risk of bias in empirical
studies was generally low, there is a need for more prospective
longitudinal studies to test these hypotheses more rigorously,
and quantify the magnitude of the associations.

Acknowledging the limitations of the evidence base at this stage,
we propose that these relationships may contribute to a broader
intergenerational cycle, involving a larger number of traits and
mechanisms such as poverty and stunting. Breaking such inter-
generational cycles will require political will, as the full benefits
will inevitably take time to emerge. For this particular pathway,
as preterm birth is difficult to prevent at the individual level, the
more promising opportunities lie in promoting girls' education
across the whole range of educational ability, and preventing
early marriage.

Funding

The authors have nothing to report.

Ethics Statement

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data sharing not applicable to this article as no datasets were generated
or analysed during the current study.

References

Allotey, J., J. Zamora, F. Cheong-See, et al. 2018. “Cognitive, Motor,
Behavioural and Academic Performances of Children Born Preterm:
A Meta-Analysis and Systematic Review Involving 64 061 Children.”
BJOG: An International Journal of Obstetrics and Gynaecology 125, no.
1: 16-25. https://doi.org/10.1111/1471-0528.14832.

Bengesai, A. V., L. B. Amusa, and F. Makonye. 2021. “The Impact of
Girl Child Marriage on the Completion of the First Cycle of Secondary
Education in Zimbabwe: A Propensity Score Analysis.” PLoS One 16, no.
6:e0252413. https://doi.org/10.1371/journal.pone.0252413.

Bhan, N., L. Gautsch, L. McDougal, C. Lapsansky, R. Obregon, and A.
Raj. 2019. “Effects of Parent-Child Relationships on Child Marriage
of Girls in Ethiopia, India, Peru, and Vietnam: Evidence From a
Prospective Cohort.” Journal of Adolescent Health 65, no. 4: 498-506.
https://doi.org/10.1016/j.jadohealth.2019.05.002.

Blakstad, M. M., N. Perumal, L. Bliznashka, et al. 2022. “Large Gains
in Schooling and Income Are Possible From Minimizing Adverse Birth

Outcomes in 121 Low- and Middle-Income Countries: A Modelling
Study.” PLOS Global Public Health 2, no. 6: €0000218. https://doi.org/10.
1371/journal.pgph.0000218.

Blencowe, H., S. Cousens, D. Chou, et al. 2013. “Born Too Soon: The
Global Epidemiology of 15 Million Preterm Births.” Reproductive Health
10, no. 1: S2. https://doi.org/10.1186/1742-4755-10-S1-S2.

Blencowe, H., S. Cousens, M. Z. Oestergaard, et al. 2012. “National,
Regional, and Worldwide Estimates of Preterm Birth Rates in the Year
2010 With Time Trends Since 1990 for Selected Countries: A Systematic
Analysis and Implications.” Lancet 379, no. 9832: 2162-2172. https://
doi.org/10.1016/S0140-6736(12)60820-4.

Brown, J., and E. Pollitt. 1996. “Malnutrition, Poverty and Intellectual
Development.” Scientific American 274, no. 2: 38-43.

Cameron, L., D. Contreras Suarez, and S. Wieczkiewicz. 2023. “Child
Marriage: Using the Indonesian Family Life Survey to Examine the
Lives of Women and Men Who Married at an Early Age.” Review of
Economics of the Household 21, no. 3: 725-756. https://doi.org/10.1007/
$11150-022-09616-8.

Carra, M. C., P. Romandini, and M. Romandini. 2025. “Risk of Bias
Evaluation of Cross-Sectional Studies: Adaptation of the Newcastle-Ottawa
Scale.” Journal of Periodontal Research. https://doi.org/10.1111/jre.13405.

Chan, E., P. Leong, R. Malouf, and M. A. Quigley. 2016. “Long-Term
Cognitive and School Outcomes of Late-Preterm and Early-Term Births:
A Systematic Review.” Child: Care, Health and Development 42, no. 3:
297-312. https://doi.org/10.1111/cch.12320.

Chen, Q. 2015. “Ready for School? Impacts of Delayed Primary School
Enrollment on Children's Educational Outcomes in Rural China.”
International Journal of Educational Development 45: 112-128.

Cheng, T. L., S. B. Johnson, and E. Goodman. 2016. “Breaking the
Intergenerational Cycle of Disadvantage: The Three Generation
Approach.” Pediatrics 137, no. 6: €20152467. https://doi.org/10.1542/
peds.2015-2467.

Child Marriage Data Portal. 2025. “Are We on Track to End Child
Marriage by 2030?” https://childmarriagedata.org/global-trends/.

Christian, P., S. E. Lee, M. Donahue Angel, et al. 2013. “Risk of
Childhood Undernutrition Related to Small-For-Gestational Age and
Preterm Birth in Low- and Middle-Income Countries.” International
Journal of Epidemiology 42, no. 5: 1340-1355. https://doi.org/10.1093/
ije/dyt109.

Counsell, S. J., and J. P. Boardman. 2005. “Differential Brain Growth in
the Infant Born Preterm: Current Knowledge and Future Developments
From Brain Imaging.” Seminars in Fetal & Neonatal Medicine 10, no. 5:
403-410. https://doi.org/10.1016/j.siny.2005.05.003.

Entringer, S., E. S. Epel, R. Kumsta, et al. 2011. “Stress Exposure in
Intrauterine Life Is Associated With Shorter Telomere Length in Young
Adulthood.” Proceedings of The National Academy of Sciences of the
United States of America 108, no. 33: E513-E518. https://doi.org/10.
1073/pnas.1107759108.

Fall, C. H., H. S. Sachdev, C. Osmond, et al. 2015. “Association Between
Maternal Age at Childbirth and Child and Adult Outcomes in the
Offspring: A Prospective Study in Five Low-Income and Middle-Income
Countries (COHORTS Collaboration).” Lancet Global Health 3, no. 7:
€366-e377. https://doi.org/10.1016/52214-109X(15)00038-8.

Fang, X., D. Fry, J. Ren, et al. 2024. “The Economic Burden of Child
Marriage in Nigeria.” Child Abuse & Neglect 158: 107135. https://doi.
0rg/10.1016/j.chiabu.2024.107135.

Fattah, K. N., and S. Camellia. 2022. “Poverty, Dowry and the ‘Good
Match’: Revisiting Community Perceptions and Practices of Child
Marriage in a Rural Setting in Bangladesh.” Journal of Biosocial Science
54, no. 1: 39-53. https://doi.org/10.1017/S0021932020000668.

Glick, P., C. Handy, and D. E. Sahn. 2015. “Schooling, Marriage, and
Age at First Birth in Madagascar.” Population Studies 69, no. 2: 219-236.

American Journal of Human Biology, 2025

150f 18

85US017 SUOLULLIOD BAER.D 3ot dde 3 Aq paueob @18 Sa1LE YO (88N JO S3INJ 10} ARIQIT BUIUO A8]IM UO (SUORIPUOD-PUE-SWBIALIOD" A3 1M ARRIq 1 BU1IUO//SANY) SUORIPUOD PUe SIS L 84} 39S *[GZ02/2T/ST] Uo ARIqIT8uluo ]I ‘8ous|pOXT 18D PUe UiSH 10} aimusu| UORN ‘IOIN Ad £2TOL ufR/Z00T OT/10p/u0D M| 1M ARIqIeu1|u0//SHRY WO papeojumoq ‘2T ‘SZ0Z ‘00E902ST


https://doi.org/10.1111/1471-0528.14832
https://doi.org/10.1371/journal.pone.0252413
https://doi.org/10.1016/j.jadohealth.2019.05.002
https://doi.org/10.1371/journal.pgph.0000218
https://doi.org/10.1371/journal.pgph.0000218
https://doi.org/10.1186/1742-4755-10-S1-S2
https://doi.org/10.1016/S0140-6736(12)60820-4
https://doi.org/10.1016/S0140-6736(12)60820-4
https://doi.org/10.1007/s11150-022-09616-8
https://doi.org/10.1007/s11150-022-09616-8
https://doi.org/10.1111/jre.13405
https://doi.org/10.1111/cch.12320
https://doi.org/10.1542/peds.2015-2467
https://doi.org/10.1542/peds.2015-2467
https://childmarriagedata.org/global-trends/
https://doi.org/10.1093/ije/dyt109
https://doi.org/10.1093/ije/dyt109
https://doi.org/10.1016/j.siny.2005.05.003
https://doi.org/10.1073/pnas.1107759108
https://doi.org/10.1073/pnas.1107759108
https://doi.org/10.1016/S2214-109X(15)00038-8
https://doi.org/10.1016/j.chiabu.2024.107135
https://doi.org/10.1016/j.chiabu.2024.107135
https://doi.org/10.1017/S0021932020000668

Glynn, J. R., B. S. Sunny, B. DeStavola, et al. 2018. “Early School Failure
Predicts Teenage Pregnancy and Marriage: A Large Population-Based
Cohort Study in Northern Malawi.” PLoS One 13, no. 5: e0196041.
https://doi.org/10.1371/journal.pone.0196041.

Grant, M. J,, and A. Booth. 2009. “A Typology of Reviews: An Analysis
of 14 Review Types and Associated Methodologies.” Health Information
and Libraries Journal 26, no. 2: 91-108. https://doi.org/10.1111/j.1471-
1842.2009.00848.x.

Griskevicius, V., J. M. Tybur, A. W. Delton, and T. E. Robertson.
2011. “The Influence of Mortality and Socioeconomic Status on Risk
and Delayed Rewards: A Life History Theory Approach.” Journal of
Personality and Social Psychology 100, no. 6: 1015-1026. https://doi.org/
10.1037/a0022403.

Gronvik, T., and I. Fossgard Sandoy. 2018. “Complications Associated
With Adolescent Childbearing in Sub-Saharan Africa: A Systematic
Literature Review and Meta-Analysis.” PLoS One 13, no. 9: e0204327.
https://doi.org/10.1371/journal.pone.0204327.

Harper, C., R. Marcus, and K. Moore. 2003. “Enduring Poverty and
the Conditions of Childhood: Lifecourse and Intergenerational Poverty
Transmissions.” World Development 31, no. 3: 535-554.

Huang, H., L. Wei, X. Chen, et al. 2021. “Cord Serum Elementomics
Profiling of 56 Elements Depicts Risk of Preterm Birth: Evidence
From a Prospective Birth Cohort in Rural Bangladesh.” Environment
International 156: 106731. https://doi.org/10.1016/j.envint.2021.
106731.

Jaganath, D., S. K. Khatry, L. E. Murray-Kolb, S. C. LeClerq, and P.
Christian. 2015. “The Role of Pre-Primary Classes on School-Age
Cognition in Rural Nepal.” Journal of Pediatrics 166, no. 3: 717-722.
https://doi.org/10.1016/j.jpeds.2014.11.031.

Jeffery, P., and R. Jeffery. 1994. “Killing My Heart's Desire:
Education and Female Autonomy in Rural North India.” In Women
as Subjects: South Asian Histories, edited by N. Kumar, 125-171.
Bhatkal and Sen.

Kanji, S., F. Carmichael, C. Darko, R. Egyei, and N. J. Vasilakos. 2024.
“The Impact of Early Marriage on the Life Satisfaction, Education and
Subjective Health of Young Women in India: A Longitudinal Analysis.”
Journal of Development Studies 60, no. 5: 705-723.

Katoch, O.R., S.S. Shrikant, A. Nawaz, S. Parihar, and A. Ahmed. 2022.
“Analysis of the Effects of Child Malnutrition on School Outcomes,
Cognitive Development, and Gross Domestic Product (GDP): A
Systematic Review.” International Journal of Food and Nutritional
Sciences 11, no. 1: 2932-2954.

Kidman, R. 2017. “Child Marriage and Intimate Partner Violence:
A Comparative Study of 34 Countries.” International Journal of
Epidemiology 46, no. 2: 662-675. https://doi.org/10.1093/ije/dyw225.

Kumar, P., S. K. Patel, S. Debbarma, and N. Saggurti. 2023.
“Determinants of School Dropouts Among Adolescents: Evidence From
a Longitudinal Study in India.” PLoS One 18, no. 3: €0282468.

Lami, M., A. Negash, A. Eyeberu, et al. 2023. “Prevalence of Child
Marriage and Associated Factors Among Reproductive Age Women
in Harari Regional State, Eastern Ethiopia, 2022: A Community-Based
Study.” BMC Women's Health 23, no. 1: 267.

Lewis, O. 1966. “The Culture of Poverty.” Scientific American 215:
19-25.

Liang, C., X. Wu, K. Huang, et al. 2020. “Domain- and Sex-Specific
Effects of Prenatal Exposure to Low Levels of Arsenic on Children's
Development at 6 Months of Age: Findings From the Ma'anshan Birth
Cohort Study in China.” Environment International 135: 105112. https://
doi.org/10.1016/j.envint.2019.105112.

Liang, Y., and S. Yu. 2022. “Does Education Help Combat Early
Marriage? The Effect of Compulsory Schooling Laws in China.” Applied
Economics 54, no. 55: 6361-6379.

Loftin, R. W., M. Habli, C. C. Snyder, C. M. Cormier, D. F. Lewis, and
E. A. Defranco. 2010. “Late Preterm Birth.” Reviews in Obstetrics &
Gynecology 3, no. 1: 10-19.

Lowell, A. F., K. Morie, M. N. Potenza, M. J. Crowley, and L. C. Mayes.
2022. “An Intergenerational Lifespan Perspective on the Neuroscience
of Prenatal Substance Exposure.” Pharmacology, Biochemistry, and
Behavior 219: 173445, https://doi.org/10.1016/j.pbb.2022.173445.

MacKay, D. F., G. C. Smith, R. Dobbie, and J. P. Pell. 2010. “Gestational
Age at Delivery and Special Educational Need: Retrospective Cohort
Study of 407,503 Schoolchildren.” PLoS Medicine 7, no. 6: €1000289.
https://doi.org/10.1371/journal.pmed.1000289.

Malhotra, A., and S. Elnakib. 2021a. “20 Years of the Evidence Base on
‘What Works to Prevent Child Marriage: A Systematic Review.” Journal
of Adolescent Health 68, no. 5: 847-862. https://doi.org/10.1016/j.jadoh
ealth.2020.11.017.

Malhotra, A., and S. Elnakib. 2021b. “Evolution in the Evidence Base on
Child Marriage 2000-2019.” https://www.unicef.org/documents/evolu
tion-evidence-base-child-marriage-2000-2019.

March of Dimes, PMNCH, Save the Children, and WHO. 2012. Born
Too Soon: The Global Action Report on Preterm Birth. World Health
Organization.

Marphatia, A. A., G. S. Ambale, and A. M. Reid. 2017. “Women's
Marriage Age Matters for Public Health: A Review of the Broader Health
and Social Implications in South Asia.” Frontiers in Public Health 5: 269.
https://doi.org/10.3389/fpubh.2017.00269.

Marphatia, A. A., D. Devakumar, J. C. Wells, et al. 2016. “Maternal
Phenotype, Independent of Family Economic Capital, Predicts Educational
Attainment in Lowland Nepalese Children.” American Journal of Human
Biology 28, no. 5: 687-698. https://doi.org/10.1002/ajhb.22852.

Marphatia, A. A., A. M. Reid, and C. S. Yajnik. 2019. “Developmental
Origins of Secondary School Dropout in Rural India and Its Differential
Consequences by Sex: A Biosocial Life-Course Analysis.” International
Journal of Educational Development 66: 8-13.

Marphatia, A. A., N. M. Saville, G. S. Amable, et al. 2020. “How Much
Education Is Needed to Delay Women's Age at Marriage and First
Pregnancy?” Frontiers in Public Health 7: 396. https://doi.org/10.3389/
fpubh.2019.00396.

Marphatia, A. A., N. M. Saville, D. S. Manandhar, M. Cortina-Borja,
A. M. Reid, and J. C. K. Wells. 2021. “Independent Associations of
Women's Age at Marriage and First Pregnancy With Their Height in
Rural Lowland Nepal.” American Journal of Physical Anthropology 174,
no. 1: 103-116. https://doi.org/10.1002/ajpa.24168.

Marphatia, A. A., N. M. Saville, D. S. Manandhar, M. Cortina-Borja,
J. C. K. Wells, and A. M. Reid. 2021. “Quantifying the Association of
Natal Household Wealth With Women's Early Marriage in Nepal.” PeerJ
9: e12324. https://doi.org/10.7717/peerj.12324.

Marphatia, A. A.,J.C. Wells, A. M. Reid, and C.S. Yajnik. 2021. “Biosocial
Life-Course Factors Associated With Women's Early Marriage in Rural
India: The Prospective Longitudinal Pune Maternal Nutrition Study.”
American Journal of Biological Anthropology 177: 147-161. https://doi.
org/10.1002/ajpa.24408.

Marphatia, A. A.,J. C.K. Wells, A. M. Reid, A. Bhalerao, and C. S. Yajnik.
2025. “Like Mother Like Daughter, the Role of Low Human Capital in
Intergenerational Cycles of Disadvantage: The Pune Maternal Nutrition
Study.” Frontiers in Global Womens Health 5: 1174646. https://doi.org/
10.3389/fgwh.2024.1174646.

Marphatia, A. A., J. C. K. Wells, A. M. Reid, et al. 2025. “Generational
Trends in Education and Marriage Norms in Rural India: Evidence
From the Pune Maternal Nutrition Study.” Frontiers in Reproductive
Health 6: 1329806. https://doi.org/10.3389/frph.2024.1329806.

McBryde, M., G. C. Fitzallen, H. G. Liley, H. G. Taylor, and S. Bora.
2020. “Academic Outcomes of School-Aged Children Born Preterm: A

16 of 18

American Journal of Human Biology, 2025

85US017 SUOLULLIOD BAER.D 3ot dde 3 Aq paueob @18 Sa1LE YO (88N JO S3INJ 10} ARIQIT BUIUO A8]IM UO (SUORIPUOD-PUE-SWBIALIOD" A3 1M ARRIq 1 BU1IUO//SANY) SUORIPUOD PUe SIS L 84} 39S *[GZ02/2T/ST] Uo ARIqIT8uluo ]I ‘8ous|pOXT 18D PUe UiSH 10} aimusu| UORN ‘IOIN Ad £2TOL ufR/Z00T OT/10p/u0D M| 1M ARIqIeu1|u0//SHRY WO papeojumoq ‘2T ‘SZ0Z ‘00E902ST


https://doi.org/10.1371/journal.pone.0196041
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1037/a0022403
https://doi.org/10.1037/a0022403
https://doi.org/10.1371/journal.pone.0204327
https://doi.org/10.1016/j.envint.2021.106731
https://doi.org/10.1016/j.envint.2021.106731
https://doi.org/10.1016/j.jpeds.2014.11.031
https://doi.org/10.1093/ije/dyw225
https://doi.org/10.1016/j.envint.2019.105112
https://doi.org/10.1016/j.envint.2019.105112
https://doi.org/10.1016/j.pbb.2022.173445
https://doi.org/10.1371/journal.pmed.1000289
https://doi.org/10.1016/j.jadohealth.2020.11.017
https://doi.org/10.1016/j.jadohealth.2020.11.017
https://www.unicef.org/documents/evolution-evidence-base-child-marriage-2000-2019
https://www.unicef.org/documents/evolution-evidence-base-child-marriage-2000-2019
https://doi.org/10.3389/fpubh.2017.00269
https://doi.org/10.1002/ajhb.22852
https://doi.org/10.3389/fpubh.2019.00396
https://doi.org/10.3389/fpubh.2019.00396
https://doi.org/10.1002/ajpa.24168
https://doi.org/10.7717/peerj.12324
https://doi.org/10.1002/ajpa.24408
https://doi.org/10.1002/ajpa.24408
https://doi.org/10.3389/fgwh.2024.1174646
https://doi.org/10.3389/fgwh.2024.1174646
https://doi.org/10.3389/frph.2024.1329806

Systematic Review and Meta-Analysis.” JAMA Network Open 3, no. 4:
€202027. https://doi.org/10.1001/jamanetworkopen.2020.2027.

McCoy, D. C, E. D. Peet, M. Ezzati, et al. 2016. “Early Childhood
Developmental Status in Low- and Middle-Income Countries: National,
Regional, and Global Prevalence Estimates Using Predictive Modeling.”
PLoS Medicine 13, no. 6: €1002034. https://doi.org/10.1371/journal.
pmed.1002034.

Miller, F. A., A. A. Marphatia, J. C. Wells, M. Cortina-Borja, D. S.
Manandhar, and N. M. Saville. 2022. “Associations Between Early
Marriage and Preterm Delivery: Evidence From Lowland Nepal.”
American Journal of Human Biology 34, no. 5: €23709. https://doi.org/
10.1002/ajhb.23709.

Moreira, R. S., L. C. Magalhaes, and C. R. Alves. 2014. “Effect of Preterm
Birth on Motor Development, Behavior, and School Performance of
School-Age Children: A Systematic Review.” Jornal de Pediatria 90, no.
2:119-134. https://doi.org/10.1016/j.jped.2013.05.010.

Mugisho, G. 2024. “War, School Dropout and Adolescent Motherhood
in The Democratic Republic of The Congo: Evidence From the 2007 and
2013/2014 Demographic and Health Surveys.” Journal of Population
Research 41: 25.

Ohuma, E. O., A. B. Moller, E. Bradley, et al. 2023. “National, Regional,
and Global Estimates of Preterm Birth in 2020, With Trends From 2010:
A Systematic Analysis.” Lancet 402, no. 10409: 1261-1271. https://doi.
org/10.1016/S0140-6736(23)00878-4.

Pandya, Y. P.,, and D. J. Bhanderi. 2015. “An Epidemiological Study of
Child Marriages in a Rural Community of Gujarat.” Indian Journal of
Community Medicine 40, no. 4: 246-251. https://doi.org/10.4103/0970-
0218.164392.

Paul, P. 2019. “Effects of Education and Poverty on the Prevalence of Girl
Child Marriage in India: A District-Level Analysis.” Children and Youth
Services Review 100: 16-21. https://doi.org/10.1016/j.childyouth.2019.
02.033.

Paul, P. 2020. “Child Marriage Among Girls in India: Prevalence, Trends
and Socio-Economic Correlates.” Indian Journal of Human Development
14, no. 2: 304-319. https://doi.org/10.1177/0973703020950263.

Prakash, R., T. Beattie, P. Javalkar, et al. 2017. “Correlates of School
Dropout and Absenteeism Among Adolescent Girls From Marginalized
Community in North Karnataka, South India.” Journal of Adolescence
61: 64-76. https://doi.org/10.1016/j.adolescence.2017.09.007.

Promislow, D. E., and P. H. Harvey. 1990. “Living Fast and Dying Young:
A Comparative Analysis of Life-History Variation Among Mammals.”
Journal of Zoology 220, no. 3: 417-437.

Psaki, S. R., A.J. Melnikas, E. Haque, et al. 2021. “What Are the Drivers
of Child Marriage? A Conceptual Framework to Guide Policies and
Programs.” Journal of Adolescent Health 69, no. 6S: S13-S22. https://doi.
0rg/10.1016/j.jadohealth.2021.09.001.

Rahman, M. L.,M.L.Kile, E. G. Rodrigues, et al. 2018. “Prenatal Arsenic
Exposure, Child Marriage, and Pregnancy Weight Gain: Associations
With Preterm Birth in Bangladesh.” Environment International 112:
23-32. https://doi.org/10.1016/j.envint.2017.12.004.

Raj, A., N. Saggurti, D. Balaiah, and J. G. Silverman. 2009. “Prevalence
of Child Marriage and Its Effect on Fertility and Fertility-Control
Outcomes of Young Women in India: A Cross-Sectional, Observational
Study.” Lancet 373, no. 9678: 1883-1889. https://doi.org/10.1016/S0140
-6736(09)60246-4.

Raj, A., N. Saggurti, M. Winter, et al. 2010. “The Effect of Maternal
Child Marriage on Morbidity and Mortality of Children Under 5 in
India: Cross Sectional Study of a Nationally Representative Sample.”
BMJ 340: b4258. https://doi.org/10.1136/bmj.b4258.

Roy, A., and P. Chouhan. 2021. “Girl Child Marriage in Malda District
of West Bengal: Analysis of Prevalence and Socio-Economic Factors.”

Vulnerable Children & Youth Studies 16, no. 4: 293-306. https://doi.org/
10.1080/17450128.2021.1923878.

Sagalova, V., S. Nanama, N. M. Zagre, and S. Vollmer. 2021. “Long-Term
Consequences of Early Marriage and Maternity in West and Central
Africa: Wealth, Education, and Fertility.” Journal of Global Health 11:
13004. https://doi.org/10.7189/jogh.11.13004.

Sania, A., C. R. Sudfeld, G. Danaei, et al. 2019. “Early Life Risk Factors
of Motor, Cognitive and Language Development: A Pooled Analysis
of Studies From Low/Middle-Income Countries.” BMJ Open 9, no. 10:
€026449. https://doi.org/10.1136/bmjopen-2018-026449.

Schell, L. M. 1997. “Culture as a Stressor: A Revised Model of Biocultural
Interaction.” American Journal of Physical Anthropology 102, no. 1:
67-77. https://doi.org/10.1002/(SIC1)1096-8644(199701)102:1<67::AID-
AJPA6>3.0.CO;2-A.

Sekine, K., and M. E. Hodgkin. 2017. “Effect of Child Marriage on Girls'
School Dropout in Nepal: Analysis of Data From the Multiple Indicator
Cluster Survey 2014.” PLoS One 12, no. 7: €0180176. https://doi.org/10.
1371/journal.pone.0180176.

Seligman, B. B. 1968. Permanent Poverty: An American Syndrome.
Quadrangle.

Singh, M., C. Shekhar, and J. Gupta. 2024. “Distribution and
Determinants of Early Marriage and Motherhood: A Multilevel and
Geospatial Analysis of 707 Districts in India.” BMC Public Health 24,
no. 1: 2844. https://doi.org/10.1186/s12889-024-20038-2.

Smyrni, N., M. Koutsaki, M. Petra, et al. 2021. “Moderately and Late
Preterm Infants: Short- and Long-Term Outcomes From a Registry-
Based Cohort.” Frontiers in Neurology 12: 628066. https://doi.org/10.
3389/fneur.2021.628066.

Stein, A. D., F. C. Barros, S. K. Bhargava, et al. 2013. “Birth Status, Child
Growth, and Adult Outcomes in Low- and Middle-Income Countries.”
Journal of Pediatrics 163, no. 6: 1740-1746.e1744. https://doi.org/10.
1016/j.jpeds.2013.08.012.

Subramanee, S. D., K. Agho, J. Lakshmi, M. N. Huda, R. Joshi, and B.
Akombi-Inyang. 2022. “Child Marriage in South Asia: A Systematic
Review.” International Journal of Environmental Research and Public
Health 19, no. 22: 15138. https://doi.org/10.3390/ijerph192215138.

Swarray-Deen, A., P. Sepenu, T. E. Mensah, et al. 2024. “Preterm Birth
in Low-Middle Income Countries.” Best Practice & Research. Clinical
Obstetrics & Gynaecology 95: 102518. https://doi.org/10.1016/j.bpobgyn.
2024.102518.

Twilhaar, E. S., J. F. de Kieviet, C. S. Aarnoudse-Moens, R. M. van
Elburg, and J. Oosterlaan. 2018. “Academic Performance of Children
Born Preterm: A Meta-Analysis and Meta-Regression.” Archives of
Disease in Childhood. Fetal and Neonatal Edition 103, no. 4: F322-F330.
https://doi.org/10.1136/archdischild-2017-312916.

UNFPA. 2019. “Child Marriage in South Asia: An Evidence Review.”
https://asiapacific.unfpa.org/en/publications/child-marriage-south
ern-asia.

UNICEEF. 2018. “Child Marriage: Latest Trends and Future Prospects.”
https://data.unicef.org/resources/child-marriage-latest-trends-and-
future-prospects/.

UNICEF. 2023. “Evidence Review: Child Marriage Interventions and
Research From 2020 to 2022.”

UNICEEF. 2025. “Global Database on Child Marriage.”

Urquia, M. L., R. Batista, C. Grandi, V. C. Cardoso, F. Orozco, and A. A.
Fafard St Germain. 2022. “Associations Between Child and Adolescent
Marriage and Reproductive Outcomes in Brazil, Ecuador, the United
States and Canada.” BMC Public Health 22, no. 1: 1410. https://doi.org/
10.1186/s12889-022-13766-w.

Urquia, M. L., R. F. L. Batista, V. Cunha Cardoso, C. Grandi, and A.-
A. Fafard St Germain. 2022. “The Perinatal Epidemiology of Child and

American Journal of Human Biology, 2025

17 of 18

85US017 SUOLULLIOD BAER.D 3ot dde 3 Aq paueob @18 Sa1LE YO (88N JO S3INJ 10} ARIQIT BUIUO A8]IM UO (SUORIPUOD-PUE-SWBIALIOD" A3 1M ARRIq 1 BU1IUO//SANY) SUORIPUOD PUe SIS L 84} 39S *[GZ02/2T/ST] Uo ARIqIT8uluo ]I ‘8ous|pOXT 18D PUe UiSH 10} aimusu| UORN ‘IOIN Ad £2TOL ufR/Z00T OT/10p/u0D M| 1M ARIqIeu1|u0//SHRY WO papeojumoq ‘2T ‘SZ0Z ‘00E902ST


https://doi.org/10.1001/jamanetworkopen.2020.2027
https://doi.org/10.1371/journal.pmed.1002034
https://doi.org/10.1371/journal.pmed.1002034
https://doi.org/10.1002/ajhb.23709
https://doi.org/10.1002/ajhb.23709
https://doi.org/10.1016/j.jped.2013.05.010
https://doi.org/10.1016/S0140-6736(23)00878-4
https://doi.org/10.1016/S0140-6736(23)00878-4
https://doi.org/10.4103/0970-0218.164392
https://doi.org/10.4103/0970-0218.164392
https://doi.org/10.1016/j.childyouth.2019.02.033
https://doi.org/10.1016/j.childyouth.2019.02.033
https://doi.org/10.1177/0973703020950263
https://doi.org/10.1016/j.adolescence.2017.09.007
https://doi.org/10.1016/j.jadohealth.2021.09.001
https://doi.org/10.1016/j.jadohealth.2021.09.001
https://doi.org/10.1016/j.envint.2017.12.004
https://doi.org/10.1016/S0140-6736(09)60246-4
https://doi.org/10.1016/S0140-6736(09)60246-4
https://doi.org/10.1136/bmj.b4258
https://doi.org/10.1080/17450128.2021.1923878
https://doi.org/10.1080/17450128.2021.1923878
https://doi.org/10.7189/jogh.11.13004
https://doi.org/10.1136/bmjopen-2018-026449
https://doi.org/10.1002/(SICI)1096-8644(199701)102:1%3C67::AID-AJPA6%3E3.0.CO;2-A
https://doi.org/10.1002/(SICI)1096-8644(199701)102:1%3C67::AID-AJPA6%3E3.0.CO;2-A
https://doi.org/10.1371/journal.pone.0180176
https://doi.org/10.1371/journal.pone.0180176
https://doi.org/10.1186/s12889-024-20038-2
https://doi.org/10.3389/fneur.2021.628066
https://doi.org/10.3389/fneur.2021.628066
https://doi.org/10.1016/j.jpeds.2013.08.012
https://doi.org/10.1016/j.jpeds.2013.08.012
https://doi.org/10.3390/ijerph192215138
https://doi.org/10.1016/j.bpobgyn.2024.102518
https://doi.org/10.1016/j.bpobgyn.2024.102518
https://doi.org/10.1136/archdischild-2017-312916
https://asiapacific.unfpa.org/en/publications/child-marriage-southern-asia
https://asiapacific.unfpa.org/en/publications/child-marriage-southern-asia
https://data.unicef.org/resources/child-marriage-latest-trends-and-future-prospects/
https://data.unicef.org/resources/child-marriage-latest-trends-and-future-prospects/
https://doi.org/10.1186/s12889-022-13766-w
https://doi.org/10.1186/s12889-022-13766-w

Adolescent Marriage in Brazil, 2011-2018.” SSM - Population Health 18:
101093. https://doi.org/10.1016/j.ssmph.2022.101093.

Van Ryzin, M. J., D. Fishbein, and A. Biglan. 2018. “The Promise
of Prevention Science for Addressing Intergenerational Poverty.”
Psychology, Public Policy, and Law 24, no. 1: 128-143.

Vo Van, P., M. Alison, B. Morel, et al. 2022. “Advanced Brain Imaging
in Preterm Infants: A Narrative Review of Microstructural and
Connectomic Disruption.” Children (Basel) 9, no. 3: 356. https://doi.org/
10.3390/children9030356.

Wells, G. A., B. Shea, D. O'Connell, et al. 2000. “The Newcastle-Ottawa
Scale (NOS) for Assessing the Quality of Nonrandomised Studies in
Meta-Analyses.”  https://www.ohri.ca/programs/clinical_epidemiolo
gy/oxford.asp.

Wells, J. C. 2010. “Maternal Capital and the Metabolic Ghetto: An
Evolutionary Perspective on the Transgenerational Basis of Health
Inequalities.” American Journal of Human Biology 22, no. 1: 1-17.

Wells, J. C. 2022. “An Evolutionary Model of “Sexual Conflict” Over
Women's Age at Marriage: Implications for Child Mortality and
Undernutrition.” Frontiers in Public Health 10: 653433. https://doi.org/
10.3389/fpubh.2022.653433.

Wells, J. C., T. J. Cole, M. Cortina-Borja, et al. 2019. “Low Maternal
Capital Predicts Life History Trade-Offs in Daughters: Why Adverse
Outcomes Cluster in Individuals.” Frontiers in Public Health 7: 206.
https://doi.org/10.3389/fpubh.2019.00206.

Wells, J. C., A. A. Marphatia, M. Cortina-Borja, D. S. Manandhar, A.
M. Reid, and N. M. Saville. 2022. “Associations of Maternal Age at
Marriage and Pregnancy With Infant Undernutrition: Evidence From
First-Time Mothers in Rural Lowland Nepal.” Amercian Journal of
Biological Anthropology 178: 557-573.

WHO. 2023. “Fact Sheets: Preterm Birth.” https://www.who.int/news-
room/fact-sheets/detail/preterm-birth.

World Bank. 2022. “New World Bank Country Classifications by
Income Level: 2022-2023.” https://blogs.worldbank.org/en/opendata/
new-world-bank-country-classifications-income-level-2022-2023.

Yehuda, R., N. P. Daskalakis, L. M. Bierer, et al. 2016. “Holocaust
Exposure Induced Intergenerational Effects on FKBP5 Methylation.”
Biological Psychiatry 80, no. 5: 372-380. https://doi.org/10.1016/j.biops
ych.2015.08.005.

Zegeye, B., C. Z. Olorunsaiye, B. O. Ahinkorah, et al. 2021. “Individual/
Household and Community-Level Factors Associated With Child
Marriage in Mali: Evidence From Demographic and Health Survey.”
BioMed Research International 2021, no. 1: 5529375. https://doi.org/10.
1155/2021/5529375.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section. Data S1: Supporting Information.

18 of 18

American Journal of Human Biology, 2025

85US017 SUOLULLIOD BAER.D 3ot dde 3 Aq paueob @18 Sa1LE YO (88N JO S3INJ 10} ARIQIT BUIUO A8]IM UO (SUORIPUOD-PUE-SWBIALIOD" A3 1M ARRIq 1 BU1IUO//SANY) SUORIPUOD PUe SIS L 84} 39S *[GZ02/2T/ST] Uo ARIqIT8uluo ]I ‘8ous|pOXT 18D PUe UiSH 10} aimusu| UORN ‘IOIN Ad £2TOL ufR/Z00T OT/10p/u0D M| 1M ARIqIeu1|u0//SHRY WO papeojumoq ‘2T ‘SZ0Z ‘00E902ST


https://doi.org/10.1016/j.ssmph.2022.101093
https://doi.org/10.3390/children9030356
https://doi.org/10.3390/children9030356
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.3389/fpubh.2022.653433
https://doi.org/10.3389/fpubh.2022.653433
https://doi.org/10.3389/fpubh.2019.00206
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://www.who.int/news-room/fact-sheets/detail/preterm-birth
https://blogs.worldbank.org/en/opendata/new-world-bank-country-classifications-income-level-2022-2023
https://blogs.worldbank.org/en/opendata/new-world-bank-country-classifications-income-level-2022-2023
https://doi.org/10.1016/j.biopsych.2015.08.005
https://doi.org/10.1016/j.biopsych.2015.08.005
https://doi.org/10.1155/2021/5529375
https://doi.org/10.1155/2021/5529375

	Early Marriage, Preterm Birth, and School Dropout: An Intergenerational Cycle of Risk?
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Search Strategy
	2.2   |   Inclusion and Exclusion Criteria
	2.3   |   Data Extraction and Calculations
	2.4   |   Risk of Bias Assessment

	3   |   Results
	3.1   |   Study Characteristics

	4   |   Main Findings
	4.1   |   H1: Girls' Early Marriage Is Associated With an Increased Risk of Delivering a Preterm Infant
	4.2   |   H2: Preterm Birth Compromises Educational Attainment of the Offspring
	4.3   |   H3: Poor Educational Attainment Increases the Likelihood of Girls' Early Marriage
	4.4   |   H4: Preterm Birth Is Associated With Reduced Cognitive Function

	5   |   Discussion
	6   |   Conclusion
	Funding
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


