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Abstract

Motherhood occurs early in the Democratic Republic of the Congo (DRC). According to the
2007 and 2013/2014 Demographic and Health Surveys (DHS), about 19% and 21% of
adolescents had at least one child during adolescence. In addition, during the First and Second
Congo Wars, schools were closed, and many school-age girls dropped out of school as a result.
This study aimed to analyze the variation in the risk of adolescent motherhood by war phase in
the DRC and the effect of war exposure during primary school on the risk of adolescent
motherhood.

This study used pooled 2007 and 2013/2014 DHS data, including 28,822 women. A discrete-
time logistic model was used to analyze changes in the probability of adolescent motherhood
during the war phase. The Cox model was used to analyze the effect of exposure to war during
primary school on the risk of adolescent motherhood.

The results showed a decrease in the probability of adolescent motherhood during the First Congo
War and an increase during the Second Congo War, with a stronger effect in the Kivu region. In
addition, exposure to war during primary school is associated with an increased risk of adolescent
motherhood, with a less pronounced effect in Kivu. Teenage marriage and early sexual activity
were the main mechanisms through which exposure to war during primary school increases the
risk of adolescent motherhood.

The First and Second Congo Wars led to girls dropping out of school in the DRC, which in turn
led to early sexual debut, child and adolescent marriages, and motherhood. To reduce the
prevalence of adolescent motherhood, girls in the DRC need to be followed up and supported to
complete their primary education.

Key words: Congo war, school dropout, adolescent motherhood, fertility, Kivu

Introduction

Motherhood begins early in the Democratic Republic of the Congo (DRC). Approximately 19%
and 21% of adolescents had at least one child during adolescence, according to the 2007 and
2013/2014 DRC Demographic and Health Surveys (DHS) (Ministry of Health & ICF
International, 2007, 2014). Adolescent motherhood is associated with a number of public health
concerns, including an increased risk of maternal mortality, obstetric fistula, stillbirth, and
neonatal morbidity (Ngum Chi Watts et al., 2015), as well as a range of socioeconomic
disadvantages, including school dropout, poor access to employment and risk of domestic sexual

violence (Urdinola & Ospino, 2015).



Following the independence conflicts of the 1960s, the Democratic Republic of the Congo (DRC)
experienced more violent conflicts between 1996 and 2003 (Cooper, 2013). These conflicts had
devastating socioeconomic and social consequences, including high adult mortality (Coghlan et
al., 2006), destruction of schools, school dropouts and health infrastructure, mass displacement,
poverty, and unemployment. All these factors can be associated with adolescent pregnancy and
motherhood (Murphy-Graham et al., 2020; Wachter & Gulbas, 2018; Bell & Huebler, 2011;
Koyame & Clark, 2002). In fact, the literature suggests that the likelihood of adolescent
motherhood may decrease or increase during conflict, depending on the mechanisms through
which the conflict operates (Neal et al., 2016). Conflict may reduce the risk of adolescent
motherhood by reducing men's material and financial opportunities for formal union (Neal et al.,
2016). Conflict also encourages transactional unions (Hutchinson et al., 2016), forced unions
(Kramer, 2012) and sexual violence (Neal et al., 2016), which increases the risk of adolescent
motherhood. It encourages girls to drop out of school and exposes them to early or forced
marriages, increasing their risk of adolescent motherhood (Murphy-Graham et al., 2020). In the
long run, school dropout may be associated with high fertility, as women with lower levels of
education have more children in Africa (Goujon et al., 2015; Kravdal, 2002). A study in
Cambodia found that interruptions in primary education during civil conflict were associated

with higher fertility (Islam et al., 2016).

The DRC provides a suitable environment for investigating the influence of school dropout on
adolescent motherhood. According to UNICEF, the DRC had the highest number of child
soldiers and child laborers (Bell, 2006). During conflicts, rebels used many schoolchildren as
soldiers. Schools have been closed, and many have been occupied by rebels, members of armed
groups, or regular army soldiers (Bell & Huebler, 2011). The average number of years of
education for school-aged girls decreased during the conflicts throughout the country. In
addition, the literacy rate fell in the eastern of the country during the conflicts (Bell & Huebler,
2011).

In the literature review, I identified several studies on the effect of conflict on school dropout
(Bell & Huebler, 2011; Verwimp & Van Bavel, 2014). I also found various papers on the impact
of dropping out of school on teenage pregnancy (Ferre, 2009; Glick et al., 2015; Murphy-Graham
et al., 2020). However, to my knowledge, no study has examined the association between the

three phenomena—conflict, school dropout, and adolescent motherhood—in a single study.



The objectives of this study are to (i) analyze the variation in the probability of adolescent
motherhood during the war phase and (77) analyze the effect of exposure to war during primary

school on adolescent motherhood in the DRC.

Context

About thirty years of conflict, aggravation between 1996 and 2003

Recent conflicts in the DRC have occured in three phases. The first two are known as the First
and Second Congo Wars (Cooper, 2013). The First Congo War, which took place between 1996
and 1997, led to Laurent Désiré Kabila becoming President of the DRC with the support of
several neighboring countries. This war took place throughout the country. The Second Congo
War (1998-2003), also known as the 'Second Liberation War', involved nine neighboring
countries (Rwanda, Uganda, Burundi, Angola, Zimbabwe, Namibia, Congo, Chad, Sudan) and
approximately 30 armed groups. It was the largest interstate war in recent African history
(Pourtier, 2009). This war took place primarily in Kivu, Province Orientale and Katanga. It took
on the nature of both civil and international wars (Villers, 2005). The third phase was a
continuation of the Second Congo War and took place mainly in Kivu, giving rise to another
term, "the Kivu War"(Pourtier, 2011, 2016). Kivu is a former Belgian Congo province whose
three subdivisions became provinces in 1988: North Kivu, South Kivu and Maniema, covering
320,000 km? (Pourtier, 2011) and approximately 14.76 million inhabitants in 2019 (World Bank,
2022). An estimated 5.4 million people have died as a direct and indirect result of these conflicts
(Jacquemot, 2014). Several massacres and human rights violations have been reported during
these wars (Emizet, 2000). According to some researchers, the 1996-2003 conflict in the DRC

remained "the world's deadliest humanitarian crisis" until 2006 (Coghlan et al., 2006).

Trends in adolescent fertility rates in the DRC

Figures 1.a and 1.b depict the changes in teenage fertility rates in the DRC based on the regions
that were most affected by the war (Kivu) and those that were least affected (other regions).
Teenage fertility is high in the DRC. Between 1986 and 2012, there were over 120 births per
1,000 girls aged 15-19 and about 10 births per 1,000 girls aged 10-14. Overall, the adolescent
fertility rate in the DRC remained stable from the early 1990s to 2012. However, estimates from
the 2013/2014 DHS indicate a net increase in adolescent fertility rates from the start of the Second

Congo War to 2005, with the rate increasing from 122 to about 135 births per 1,000 teenage girls



between 1996 and 2005 (Figure 1.a). World Bank estimates (apparently based on DHS 2007 and
2013/14 estimates, among others) also indicate a very slight increase in adolescent fertility rates
since the second Congo war (from 119 births per 1,000 adolescents in 1998 to 125 births per
1,000 adolescents from 1999 to 2003) (Figure 1.a). Globally, fertility rates among 15-19 year

olds are higher in Kivu than in other regions (Figure 1.b).
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Fig.1.a (left) and 1.b (right). Trends in adolescent fertility rates in DRC (Fig. 1.a), Kivu and other regions (Fig.1.b).

Decline in primary school enrolment and completion rates for girls during the
first and beginning of the Second Congo War

Figure 2 shows the evolution of the gross primary school enrolment and completion rates.
Overall, two general trends can be observed: a decrease in gross primary school enrolment and
completion rates until 1999 and an increase from 2000 onwards. However, these two main trends
mask short-term variations. Gross primary school attendance and completion rates were more or
less stable from 1990 to 1995, but dropped dramatically from the beginning of the First Congo
War (1996) to 1999. This decline in school attendance during the war is thought to be the result
of, among other things, the closure of schools, the loss of the teaching community, and the
massive forced displacement of the population during the First Congo War (Bell & Huebler,

2011). Since 2000, school attendance rates have increased gradually.
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Fig.2. Trends in primary school enroliment and completion rates in the DRC

Conceptual and theoretical framework

Adolescence is generally defined as the period between the ages of 10 and 19 years. It is often
divided into three phases: early adolescence (10-14 years), middle adolescence (15—17 years),
and late adolescence (18—19 years) (Blum et al., 2014; Brown et al., 2020). Several studies have
proposed theoretical frameworks for understanding the factors associated with school dropout
among adolescent girls (Murphy-Graham et al., 2020; Singh & Mukherjee, 2018), and others to
understand factors associated with marriage and teen motherhood (e.g., Blum et al., 2014).
According to Singh and Mukherjee's (2018) theoretical framework, adapted from
Bronfenbrenner's (1977) ecological model, factors associated with school dropout can be
categorized as macro (national or international), micro (immediate environment), and chrono
(factors that operate throughout the life course). Macro-level factors include laws, public policies,
belief systems, economic models (poverty or prosperity), and socio-political conditions (peace,
war). Chrono factors, or the chronosystem, involve the interactions of various factors throughout
an individual's life (Murphy-Graham et al., 2020). Micro-level factors include family, school,
religious institutions, culture, and neighborhoods. These micro-level factors are further grouped
into three categories: pushed out, pulled out and opting out (Singh & Mukherjee, 2018). Push-
out factors are those internal to the school that cause students to leave (abusive or disengaged
teachers, unaffordable costs of education). Pull-out factors include influences external to school,
such as the need to care for sick family members or children or the availability of paid

employment. Finally, opt-out factors include personal characteristics, behaviors, and attitudes,



such as disinterest in school and lack of motivation. These opt-out, push-out, and pull-out factors
are influenced by macro- and chrono-factors. I use a simplified conceptual framework adapted
from that of Singh & Mukherjee (2018) (Figure 3) and Blum et al. (2014), considering conflict

as the only macro factor. It impacts school dropout through opting-out, push-out, and pull-out

factors.
Opt-out factors Vulnerability to
— (Disinterest in - risky behaviour
school, illness) (drug, alcohol)
v .
Pull-out factors —— Emotional Early union Adolescent
War (household, | ochool wellbeing pregnancy
> poverty, paid work, g discontinuation [ (idleness, _ Early sexual ig and
domestic choice) boredom) > debut, sexual motherhood
w intercourse
Push-out factors )
. Seeking for
(Cost of schoqlmg, intimacy or
T ,SChOOI quality, - financial support
distance to school)

Source : Adapted from Singh & Mukherjee (2018) and Blum et al.(2014)
Fig.3. Conceptual model of the effect of war on school dropout and adolescent motherhood

Conlflict affects school dropout through opt-out factors, for example, by negatively affecting
children's health. Some studies have shown that poor health in childhood is associated with a
high risk of dropping out of school (Mikkonen et al., 2018). Conflicts cause or exacerbate family
poverty (pull factor) as a result of the loss of assets during the conflict (Mercier et al., 2020).
Previous studies have found that household income in early adolescence predicts school dropout,
early union, and early childbearing (Murphy-Graham et al., 2020). This loss of wealth within
families during conflicts can also result from the death of parents or family breadwinners, leaving
orphaned students without financial or emotional support. Orphanhood has been found to be
associated with a high risk of early marriage, sexual debut and teenage pregnancy (Chae, 2013;
Palermo & Peterman, 2009). Finally, conflicts lead to school closures, loss of the teaching
community, and a decline in the quality of education (push factors), resulting in lower school
attendance and completion rates (Bell & Huebler, 2011). Dropping out of school can lead to
immediate entry into the union. This has been observed in Uganda and the DRC, where students
abducted while in school were forced into forced unions (Bennouna et al., 2016; Schlecht et al.,
2013). Dropping out of school is often followed by idleness and boredom. Boredom is linked to
arange of mental health problems, including impulsivity and risk-taking (Macklem, 2015), which
makes adolescent girls vulnerable to risky behaviors such as smoking and drinking (Carney et
al., 2020). It may also drive adolescents to seek intimacy or financial support (Hutchinson et al.,

2016), exposing them to early sexual debut and prostitution (Clarke et al., 2012), early marriage,



and risk of teenage pregnancy. For example, in Uganda, young refugee girls who had dropped
out of school entered into early marriages because of boredom (Schlecht et al., 2013). Early
marriage and exposure to unprotected sex outside of marriage are two major mediating factors
through which school dropout as a result of war has an impact on teenage motherhood (Baizan

et al., 2004; Glick et al., 2015).

Hypotheses

The trends in the actual risk of teenage motherhood, after controlling for other covariates that
may influence teenage motherhood, may differ from those observed in Figures 1.a-b. Thus,
according to Lindskog (2016), the probability of having a first child in the DRC increased during
and immediately after the First and Second Congo Wars. I hypothesize that the likelihood of
adolescent motherhood also increased significantly during the First and Second Congo Wars
(Hypothesis H1A), with an amplification in Kivu (Hypothesis Hig).

War has affected education in the DRC, reducing school attendance and encouraging school
dropout (Bell & Huebler, 2011). I expect that women who spent primary education during the
period of increased conflict (1996-2003) would be more likely to have children in their teens
(Hypothesis H2a). This association between exposure to war during primary school and

adolescent motherhood (Hypothesis H2g) would be stronger in Kivu.

Methods

Data
Data were obtained from the 2007 and 2013/2014 DRC DHSs. The data from these two survey

waves were pooled to increase the sample size and precision of the estimates. They covered
28,822 women aged 15—49 years at the time of the survey, that is, 9,995 for the 2007 DHS and
18,827 for the 2013-2014 DHS. These nationally and provincially representative surveys were
based on a stratified sample drawn at two levels in statutory cities and at three levels in the rest
of the province. A total of 34 strata were created in the 2007 DHS and 66 in the 2013/2014 DHS.
Each province is divided into three strata: statutory towns, cities, and sectors, or chiefdoms (rural
areas). In statutory towns and cities, neighborhoods were drawn at the first level and households
at the second level. In rural areas, sectors were drawn at the first level, villages at the second
level, and households at the third level. In total, 300 clusters (urban neighborhoods or rural
villages) were drawn in the 2007 DHS and 540 clusters in the 2013/2014 DHS (Ministry of
Health & ICF International, 2007, 2014).



Statistical modeling and measures

First, I estimated discrete-time logistic models, including all independent variables, to examine
the relationship between school dropout and adolescent motherhood. In these models, the number
of years of exposure to conflict during the primary school and conflict periods were highly
collinear (variance inflation factor of 12), as years of exposure to conflict refer to specific time
periods. Given the importance of each variable in this study, I retained both the variables. I then
ran separate regressions including each of the two variables. The conflict phase variable can only
be measured using long-format data, whereas the number of years of conflict exposure during
primary education is better measured using event history data. This explains the use of different

statistical models in each case.

Modeling the effect of war phases on adolescent motherhood
A discrete-time logistic model was used to analyze the variations in the probability of adolescent
motherhood by stage of war. A discrete-time model was selected instead of a Cox model because
events were concentrated in a particular age range (approximately 63% of first teenage births
occurred between the ages of 17 and 19). I began by estimating a basic hazard function for
adolescent motherhood as a linear function of age or time.
In(Pie/(1 — Py)) = Bo + P1Age;  Eq. (1)

Other independent variables were then added:

In(Pie/(1 = Py)) = Bo + B1Age; + BoXie + B3zi Eq. (2)

where P;; is the probability of adolescent motherhood for woman i during period ¢, 3, is the
intercept, X;; is the vector of time-varying variables (conflict period), and z, is the vector of

time-invariant variables. Parameters [3;, 5, f3 are vectors of the coefficients.

The data were converted into a person-period format, that is, each observation was repeated as
many times as there were observation periods. Women were observed from the year in which
they reached age 10 until the year of adolescent motherhood or until the year in which they
reached age 19 if they did not have a child as an adolescent (right censoring). Observations in
the survey years were excluded to focus on the period immediately after the Second Congo War
and because some births that should have occurred in the survey years were not recorded,
particularly among women who were pregnant at the time of the survey. The start of the
observation was set at 10 years to account for births from the start of adolescence.

The dependent variable is having had a child before age 20. It takes the value 1 for the observation
year in which the woman had her first child before the age of 20, and the value O for each

observation year in which the woman did not have a child.



The independent variables were selected from the literature. The main independent variable was
the conflict phase. It is used to compare the likelihood of adolescent motherhood during the
different phases of war. It takes the following values: pre-war (1980-1995), the First Congo War
(1996-1997), the Second Congo War (1998-2003), insurgency in the east (2004-2007) and post-
war (2008-2012). This measure is similar to that used by Lindskog (2016), although the
researcher combined the first two Congo wars into a single category. I separated these two
categories to disentangle the impact of the two wars, the first of which took place throughout the
country, and the second mainly in the east.

Based on the literature (Jayaraman et al., 2008; Pasqualini et al., 2021; Shi et al., 2022), 1
controlled for age, region, having ever used any contraceptive method (ever used, never used),
first premarital sex during adolescence (no, yes), and the number of siblings born before the
respondent's birth. The age variable starts at 10 and increases by 1 each year until the year of first
birth during adolescence, or until age 19 if the woman did not have a child during her adolescent
years. The region variable takes the value of 1 if the woman lives in the regions most affected by
the conflicts, that is, the Kivu region (South Kivu, North Kivu, or Maniema), and 0 otherwise. I
was particularly interested in how this variable interacts with the main variable of interest, war
phases. This variable was measured under the assumption that women have not left their province
of residence since the start of the war until the survey years, or if they have moved, they have
moved within Kivu and not outside it, or within other provinces (outside Kivu) and not towards
Kivu. This is a strong assumption, given that the interprovincial labor migration of young people
is common, especially towards Kinshasa (Anglewicz et al., 2017). I assumed that fewer women
have migrated between Kivu and the other provinces because transport costs are higher owing to
the lack of road transport linking Kivu to the other provinces. The bias inherent to this variable
would be greater if the geographical areas under consideration were finer. To limit this bias due
to the lack of women's migratory trajectory, I did not control for the effects of province and place

of residence.

Modeling the effect of exposure to conflict during primary school on adolescent motherhood

The Cox model was used to analyze the effect of exposure to conflict during primary school on
the risk of adolescent motherhood. The Cox model was used instead of the discrete-time model

because the data were in wide format.
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In the Cox model, the baseline hazard rate Ay(?) (in this case, the risk of having a child during
adolescence) is affected by various covariates that either favor (5 > 0) or oppose (5 < 0) the
occurrence of the first pregnancy during adolescence. The model is given by:

A(t) = 2o(t) *x exp(BiX;) Eq.(3)
where the parameter §; (i = 1, ..., p) is the vector of p coefficients and X; (i = 1, ..., p) the vector
of p independent variables. The function A(t) is the instantaneous risk of having a child in
adolescence by a woman at time ¢ knowing that she had not yet had a child before ¢. The function
Ao(t), called the baseline risk, corresponds to the instantaneous risk of having a child in
adolescence when all variables are zero. The ratio A(t)/A,(t) corresponds to the hazard ratio
(HR), which was reported in the results (Table 3). This ratio is assumed to be independent of
time.
The variable of interest corresponds to the length of time between the age of 10 and the age when
the woman had her first child as an adolescent or the age of 19 if the woman did not have a child
as an adolescent (right censoring).
The explanatory variable is exposure to conflict during primary school. It is measured by the
number of years of exposure to conflict in primary school. The variable was calculated by birth
cohort based on the start and end years of primary school, the start year (1996), and the end year
(2003) of the first two Congo Wars (Supplementary Tables 1-2). This measure is similar to that
used by other researchers (Islam et al., 2016; Verwimp & Van Bavel, 2014). I assumed that
primary education for each generation starts at the age of six and ends at the age of 11. This
measure does not consider the staggered age at entry into primary school or grade repetition. Not
considering the late start of primary school for some children leads to an overestimation of the
actual number of years exposed to conflict during primary school age. Conversely, not
considering grade repetition or temporary interruptions in schooling leads to an underestimation
of the actual number of years of exposure to conflict during the primary school age. These two
biases have opposite signs, which minimizes the overall bias.
I controlled for year of birth, region (Kivu or other regions), contraceptive use (ever used, never
used), first premarital sex during adolescence (no, yes), and the number of siblings born before
the respondent's birth. An interaction term between regions and primary school conflict exposure
was added to compare the effect of primary school conflict exposure in more and less conflict-
affected regions. I did not control for the effect of age. This is because age was included in the
variable of interest. In line with Behrman (2015) and Bhuwania et al. (2023), 1 did not control

for level of education, which is a mechanism through which conflict may potentially impact
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adolescent motherhood. Based on some studies on the effect of conflict on first birth (Jayaraman
et al., 2008; Thiede et al., 2020), I did not control for age at first union as it is the proximate
factor through which exposure to conflict during primary school affects first birth during
adolescence (see Figure 3). Including it in the model would therefore lead to no effect of exposure
to conflict during primary school on first birth. Therefore, I separately analyzed the effect of
exposure to conflict during primary school on each of the main hypothesized mechanisms (Figure
3).

Mechanisms

To explore the possible mechanisms underlying the relationship between exposure to war during
primary school and adolescent motherhood, I conducted parallel analyses of the associations
between exposure to war during primary school and three key outcomes (see Figure 3): school
dropout, age at first union, and age at sexual debut. First, [ used a logistic model to test the effect
of war exposure during primary school on the probability of not completing primary school. The
dependent variable was not completing primary school, which was used as a proxy for dropping
out of school. It takes the value of 1 if the woman did not complete primary school, and 0 if she
did. This was measured using the educational attainment variable. I controlled for the year of
birth, region, and the number of older siblings. Second and third, I used Cox models to analyze
the effect of exposure to war during primary school on age at sexual debut outside of marriage,
and age at first marriage. In line with the existing literature (Jayaraman et al., 2008; Shi et al.,
2022) and data availability, I controlled for the year of birth, region (Kivu, other regions), religion
(Catholic, Protestant, other Christian, Muslim, other), number of siblings born before the
respondent's birth, and place of residence (urban or rural). Religion is measured assuming that
the woman’s reported religion is the one she practiced prior to her first marriage or sexual
intercourse. This is a strong assumption because some women change their religion because of
marriage. Similarly, residence is measured assuming that the woman has not moved from urban
to rural areas, or vice versa, since her first sexual encounter or marriage. The effects of these

variables should be considered with caution.
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Results

Sample description

Table 1. Sample description

DHS 2007 and
DHS 2007 DHS 2013/14 201314
Mean or Mean or Mean or
Quantitative variables median sdc | median | sd median | sd
Age at survey 2819 | 94 28.3 9.4 28.26 94
Age at adolescent motherhood 17.02 | 1.8 17.0a 1.8 17.0a 1.8
Age at first union during adolescence 16.02 | 2.0 16.0a 2.0 16.02 2.0
Age of sexual debut (outside of marriage) during the adolescent
years 16.02 | 1.8 15.02 1.9 16.02 1.9
Number of older siblings 2.7 25 2.7 2.4 2.7 25
Number of years of education 538 | 4.2 5.71 4.09 5.6 4.1
Number of years exposed to conflict during primary school 128 | 2.1 1.9 2.21 1.67 2.2
Categorical variables | Values NP % N % N %
Having had a child No 5672 |56.7 | 10,450 | 555 | 16,122 | 55.9
during adolescence Yes 4,323 1433 8,377 | 445 | 12,700 | 44.1
Number of years 0 year 6,716 | 67.2 8,890 | 47.2 | 15,606 | 54.1
exposed to conflict 1 year 436 4.4 1,597 8.5 2,033 7.1
during primary school | 2 years 513 | 5.1 1639 | 87 | 2152 | 75
3 years 545 | 55 1,628 8.6 2,173 7.5
4 years 379 | 38 1,370 | 7.3 1,749 | 6.1
5 years 387 | 3.9 1,618 | 8.6 2,005 | 7.0
6 years 1,019 1102 | 2,085 | 111 3,104 | 10.8
Primary school dropout | Completed primary school 7914 |79.2 | 15924 | 84.6 | 23,838 | 82.7
Did not complete primary school 2,081 |20.8 2903 | 154 4984 | 17.3
Region Other regions 8,899 [89.0 | 15281 | 81.2 | 24,180 | 83.9
Kivu 1,09 |[11.0 | 3546 | 188 | 4642 | 16.1
Ever used Ever used 4884 |479 | 13,164 | 69.9 | 18,048 | 62.6
contraception Never used 5111 |52.1 5,665 | 30.1 10,776 | 374
All women 9,995 | 100 | 18,827 | 100 | 28,822 | 100
Conflict phases ¢ Pre-war (1980-1995) 37,880 | 47.7 | 53,001| 34.5|90,881 39.0
First Congo War (1996-1997) 7,108 9.0 10,567 | 6.9|17,675 7.6
Second Congo WAR (1998-2003) 22,333 | 281 | 35,025| 22.8|57,358 24.6
Insurgency (2003-2007) 8,986 1.3 | 26,906| 17.5|35,892 15.4
Post-war (2008-2012) 3,036 3.8 28,330 | 18.4 31,366 13.5
Total number of women—years 79,343 100.0 | 153,829 | 100.0 | 233,172 | 100.0

a. Median

b. Frequency

¢. Standard deviation

d. The Figures for this variable represent the years lived by women during periods of conflict from the age of 10 until the age of adolescent
motherhood or until the age reached in 2012. They were calculated on long format data

Source: The DRC 2007 and 2013/2014 DHS

Table 1 describes the variables based on survey waves. Adolescent motherhood occurred before
the age of 17 years for half of the women in both 2007 and 2013/2014. There was an improvement
in school attendance over the years. The proportion of women who had not completed primary
school decreased from 20.8% in 2007 to 15.4% in 2013/2014. Correspondingly, the average
number of years of education increased slightly from 5.38 years in 2013/2014 to 5.71 years.
Women interviewed in 2007 and 2013/2014 spent an average of 1.28 and 1.67 years, respectively,
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of primary education in war. The median age at first adolescent marriage was 16. The median
age at sexual debut was 16. The proportion of women who have never used contraception has

decreased over the years (from 52% in 2007 to 30.1% in 2014).

Change in the probability of adolescent motherhood by conflict phase

A discrete-time logistic model was used to analyze the change in the probability of adolescent
motherhood (Table 2) according to the conflict phases.

Table 2. Discrete-time logistic model analyzing adolescent motherhood probability by conflict phase in the DRC

Variables Main effects model Model with interactions
aOR’ | 95% ClI' p-value | aOR’ | 95% CI’ p-value
Main effects
(Intercept) 0.00 | 0.00—0.00 | <0.001** ]0.00 0.00—0.00 | <0.001***
Age 1.60 | 1.58—1.61 | <0.001*** |1.60 1.58—1.61 | <0.001***
Region — Kivu_(Reference=0ther regions) 1.06 | 1.01—1.11 0.031** |1.28 1.06—1.55 | 0.009**
Con(tj;aception — Never used (Reference=Ever | 0.95 |0.92—0.99 0,017 0.95 0.92—0.99 | 0.016**
use
First sex before ma_rnage during adolescence | 1.16 1.11—-1.21 <0.001% 1.16 1.11—-1.21 <0001
— Yes (Reference = No)
Number of older siblings 1.02  [1.01—1.03 |<0.001** ]1.02 1.01—1.03 | <0.001***
Period (Reference= First Congo War)
Pre-war 012 |1.03—1.22 0.006"** | 1.16 1.06—1.28 | 0.001***
Second Congo War 110 ]1.01—1.20 0.030** | 1.11 1.01—1.22 | 0.026**
Insurgency 098 |0.90—1.07 0.635 1.01 0.92—1.22 | 0.825
Post-war 0.88 |0.81—0.97 <0.007** | 0.97 0.88—1.07 | 0.547
Interactions
Pre—war (1980-1995)* Region (Kivu) 0.83 0.68—1.02 | 0.068*
2nd War (1998-2003)*Region (Kivu) 0.93 0.75—1.15 | 0.480
Insurgency (2004-2007)*Region (Kivu) 0.84 0.67—1.05 | 0.118
Post-war (2008-2012)* Region (Kivu) 0.60 0.48—0.75 | <0.001***
AlC=81,390, AlC=81,334,
Statistics n:28,822_ women, n:28,822 women,
Observations =233,172 women-— Observations =233,172 women-—
years years

TLower and upper limit of the confidence interval (Cl) of the adjusted odds ratios (aOR). aORs whose confidence
intervals do not contain the value 1 are significantly different from 1.

**P-value<1%, **P-value<5%, *P-value<0.1
Source: DRC 2007 and 2013/2014 DHS

The probability of teen motherhood was associated with increasing age (aOR=1.60 [1.58-1.61],
p<0.001) and the number of older siblings (aOR=1.02 [1.01-1.03], p<0.001). It was lower among
women who had never used contraception (aOR=0.95 [0.92-0.99], p=0.017). Teenage
motherhood occurred early among women who had their first sexual intercourse outside of
marriage during adolescence (aOR=1.16 [1.11-1.21], p<0.001).

Overall, the probability of teenage motherhood was higher in Kivu than in other regions
(aOR=1.06 [1.01-1.11], p=0.031), but was lower in Kivu than in other regions from 2008 (during
the post-war period) (Figure 5). It tended to decrease over time in the country as a whole (Figure

4, Table 2). The probability of teenage motherhood decreased during the First Congo War but
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increased during the Second Congo War for the country as a whole (Figure 4, Table 2). The
increase in the probability of teenage motherhood during the Second Congo War was more

pronounced in Kivu (Figure 5, Table 2).
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Fig. 4. Predicted probability of adolescent motherhood in the DRC by conflict phases using the discrete-time
logistic model
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Fig. 5. Predicted probability of adolescent motherhood in Kivu and other regions by conflict phases using the
discrete-time logistic model
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Effect of exposure to conflict during primary school on adolescent
motherhood
Table 3 shows the results of the Cox models relating the number of years of exposure to conflict

during primary school to adolescent motherhood risk.

Table 3. Cox model of the effect of exposure to conflict during primary school on the risk of adolescent motherhood in the DRC

Variables Main effects model Model with interactions
aHR’ 95% CI’ p-value | aHR! 95% CI’ p-value

Main effects
Year of birth 0.98 0.98—0.98 | <0.001*** [0.98 |0.98—0.98 <0.001***
Region (Reference : Other regions)

Kivu 1.05 [1.03—1.06 <0.001*** | 112 [1.10—1.15 <0.001***
Contraception (Reference=Ever used)

Never used 0.88 0.87—0.89 | <0.001*** [0.88 |0.87—0.89 <0.001***

First sex before marriage during adolescence
(Reference = No)

Yes 1.08  |1.06—1.10 <0.001*** 11.08 [1.07—1.10 <0.001**
Number of older siblings 1.02  [1.01—1.02 <0.001*** 11.02 |1.02—1.02 <0.001**
Number of years exposed to conflict during primary 1.01 1.01—1.02 <0.001*** 1.02 |1.02—1.03 <0.001**
school ' '
Interactions
Number of years exposed to conflict during primary 096 |0.95—0.97 |<0.001***
school * Region (Kivu)

Statistic (P-value) Statistic (P-value)
LR test 2,170 (<0.001***) 2,284 (<0.001***)
Wald test 2,190 (<0.001***) 2,308 (<0.001***)
n=28,822 women n=28,822 women

Lower and upper limit of the confidence interval (Cl) of the adjusted hazard ratios (aHR). aHRs whose confidence intervals
do not contain the value 1 are significantly different from 1.

***P-value<1%, **P-value<5%, *P-value<0.1
Source: DRC 2007 and 2013/2014 DHS

The number of years exposed to conflict during primary school is associated with an increased
risk of adolescent motherhood (aHR=1.01 [1.01-1.02], p<0.001) in the DRC, with a less
pronounced effect in Kivu (aHR=0.96 [0.95-0.97], p<0.001) (Table 3, Supplementary Figure 1.a
& 1.b).

Mechanisms

Based on the conceptual framework (Figure 3), I explored three main pathways driving the
relationship between exposure to conflict during primary school and teenage motherhood: school

dropout, early sexual debut outside marriage, and marriage during adolescence.

Effect of exposure to conflict during primary school age on school dropout
To test a possible causal relationship between school dropout and adolescent motherhood, I

tested whether exposure to conflict during primary school was actually associated with school

dropout (Table 4).
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Table 4. Logistic model analyzing the effect of exposure to conflict during primary school on the probability of not
completing primary school

Main effects model Model with interaction
95% Cl 95%Cl |
Variables aORe | Lower | Upper | P-value aOR | Lower [ Upper | P-value
Main effects
Intercept 4.33 2.72 | 15.42 |<0.001*** 4.33 2.72 | 1542 |<0.001***
year of birth 0.97 0.96 | 0.97 | <0.001*** 0.97 0.96 | 0.97 | <0.001***
Region - Kivu (Ref: Other regions) 2.13 199 2.29<0.001** 2.30 2.11 2.51 ] <0.001*
Number of older siblings 0.97 0.96 | 0.98|<0.001*** 0.97 0.96 | 0.98]<0.001***
Number of years exposed to conflict during
primary school 0.99 0.97 1.00 0.138 1.00 098 102 0.973
Interactions
Years exposed to conflict * Regions (Kivu) 0.95 0.92| 0.98 0.002***
Statistics ( df)® Statistics (df)
AIC 25,273 25,266
Deviance 25,263 (27,491) 25,254 (27,490)
n=28,822 women n=28,822 women

***P.yalue<0.01, **P-value<0.05, *P-value<0.1
a.  Lower and upper limit of the confidence interval (Cl) of the adjusted odds ratios (aOR). AORs whose confidence intervals
do not contain the value 1 are significantly different from 1.
b.  df: degrees of freedom

The DRC 2007 and 2013/2014 DHS

The results show that the probability of dropping out of school does not increase as the number
of years exposed to conflict during primary school increases (aOR =0.99 [0.97-1.00], p=0.138).
However, having been exposed to conflict for at least one year during primary school was
significantly associated with the likelihood of not completing primary school. This is illustrated
by the results in Supplementary Figure 2, which show that women who spent at least one year of
primary school during the first and second Congolese Wars are more likely not to complete
primary school than those who did not spend any year of primary school during the two
Congolese Wars. I took the analysis a step further by analysing the variation in the probability of
dropping out of school according to the duration of exposure to conflict during primary school,
measuring the variable number of years exposed to conflict during primary school on a qualitative
scale. The results (Figure 6. a) showed that the probability of not completing primary school was
higher for women exposed to conflict in primary school for one or two years. Women exposed
to war during one or two years of primary school are either those of the 1985 and 1986
generations, that is, those who spent the last two years of primary school during the First Congo
War (1996-1997), or those who were born during the First Congo war (1996-1997) (see
Supplementary Tables 1-2). Women in this cohort also had a higher risk of teenage marriage
than other women (aHR=1.13[1.09-1.18], p<0.001) (Supplementary Table 4), but they did not

have a higher risk of first adolescent birth (results not shown).
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(right)

Effect of primary school conflict exposure on age of sexual debut and age of first adolescent
union

I analyzed the relationship between exposure to war during primary school and age at sexual
debut outside of marriage during adolescence (Table 5). The results showed that the longer girls
were exposed to conflict during primary school, the earlier they started sexual activity outside of
marriage as adolescents (aHR=1.02[1.02-1.03], p<0.001). This association was stronger in Kivu
(aHR=1.04[1.02-1.05], p<0.001). I also examined whether exposure to conflict during primary
school was associated with adolescent entry into the union (Table 6). The results showed that
exposure to conflict during primary school was strongly associated with early age at first union
during adolescence (aHR=1.02[1.01-1.03], p<0.001), with comparable effects in Kivu and other
regions (aHR=0.99[0.97-1.01], p=0.299).

Table 5. Cox model analyzing the effect of exposure to conflict during primary school on the risk of sexual debut
during adolescence in the DRC

Main effect model Model with interaction
Variables aHR’ 95% CI’ P-value aHR’ 95% CI’ P-value
Region (Reference=0ther regions)
Kivu 0.76 |0.73-0.79 <0.001** | 0.71 0.68-0.76 <0.001***

Number of years exposed to war during primary
school

Region—Kivu * Number of years exposed to war
during primary school

1.02 1.02-1.03 <0.001™* | 1.02 1.01-1.02 | <0.001***

1.04 1.02-1.05 |<0.001***

Statistics (P-value) Statistics (P-value)
Likelihood ratio test 317.7 (p<0.001**%) 335.9 (p<0.001**)
Wald test 311 (p<0.001**) 322.3 (p<0.001***)

"aHR = Hazard Ratio, Cl = Confidence Interval
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***P.value<0.01, **P-value<0.05, *P-value<0.1

Note: This model controls for the effect of year of birth, religion, number of siblings born before the respondent's birth and

place of residence.

Table 6. Cox model analyzing the effect of exposure to conflict during primary school on the risk of first union
during adolescence in the DRC

Main effect model Model with interaction
Variables aHR 95% CI P-value aHR 95% CI P-value
Region (Reference=0ther regions)

Kivu 1.00 |0.96-1.04 0.993 1.02 0.96-1.07 0.550
Nuhmb:ar of years exposed to war during primary 102 101-1.03 <0.001%* 102 101-1.03 | <0.001%*
school
Region—Kivu * Number of years exposed to war 0.99 0.97-101 0.299
during primary school ' ' ) '

Statistics (P-value) Statistics (P-value)
Likelihood ratio test 1,145 (p<0.001***) 1,146 (p<0.001***)
Wald test 1,122 (p<0.001***) 1,124 (p<0.001***)

“*P-value<0.01, **P-value<0.05, *P-value<0.1
Note: This model controls for the effect of year of birth, religion, number of siblings born before the respondent's birth,
place of residence.

Sensitivity analyses

Some sensitivity analyses of the results to methodological choices made were performed. I used
a logistic model (Supplementary Table 3) instead of the Cox model (Table 3) to examine the
effect of exposure to war during primary school age on the probability of adolescent motherhood.
The effect of years of conflict exposure during primary school on adolescent motherhood was
also stronger in the latter model (aOR=1.07[1.05-1.09], p<0.001). It was also less pronounced in
Kivu (aOR=0.96[0.93-0.99], p=0.002)

[ used an alternative measure of exposure to conflict in primary school. I created a dichotomous
variable that takes the value of 1 if the woman spent at least one year in primary school during
the First and Second Congo Wars, and 0 otherwise. The results (Figure 7) show that exposure to
conflict for at least one year in primary school (“schooling during war”) is associated with an

increase in the risk of adolescent motherhood.
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Note. Dots represent adjusted hazard ratios (aHR). The vertical line in the middle corresponds to an aHR of 1. The bars on either side of the
points correspond to 95% confidence intervals of the hazard ratios. An aHR is significantly different from 1 at the 5% level if its confidence
interval does not intersect the vertical line, that is, if its confidence interval does not contain the value 1.

Fig. 7. Foresplot from a Cox model of factors associated with the risk of adolescent motherhood in the DRC (with a
dichotomous measure of exposure to war during primary school age).

Discussion

The first objective of this study was to analyze the variation in the probability of adolescent
motherhood according to the different phases of conflict. I found that the likelihood of adolescent
motherhood decreases slightly over time across the country. These findings appear to differ from
those reported in the 2007 (19%) and 2013/2014 (21%) DHSs (Ministry of Health & ICF
International, 2014) and from those found in other studies in sub-Saharan Africa (e.g., Huda et
al., 2022) which showed an increase or stability over the years in the proportion of teenage girls
who have a child. The calculation method explains this discrepancy in the results. The figures
reported in the DHS reports and the results by Huda et al.(2022) refer to the percentage of women
aged 15-19 in the survey year who had already had a live birth. The current results are derived
from a longitudinal perspective for all women aged 15—49 in each survey wave, focusing on the
year in which the woman had a live birth as an adolescent, not just a few years prior to the survey.
This slight decrease in the likelihood of adolescent motherhood may be the result of a number of
factors, including an increase in female primary and secondary school enrollment and completion
rates (see Fig. 1), a growing awareness of the social and health consequences of adolescent
motherhood (Bell & Huebler, 2011; World Bank, 2022), a reduction in the number of adolescent
and child marriages (Male & Wodon, 2016), or a decline in practices that encourage early

marriage (Koski et al., 2017). However, the likelihood of adolescent motherhood was unstable
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during the study period. It decreased during the First Congo War and increased during the Second
Congo War. This increase during the Second Congo War was higher in the Kivu region than in
the other regions. The decrease in the probability of adolescent motherhood during the First
Congo War does not support Hypothesis HiA, which assumed an increase in the probability of
adolescent motherhood during the war period. Among other things, this decrease is the result of
a decrease in adolescent marriages (see Supplementary Figure 3), adolescent sexual activity (see
Supplementary Figure 4), and sexual violence against adolescents. Indeed, previous studies
showed that conflict-related sexual violence was much more prevalent during the Second War
and was mainly perpetrated by armed groups, most of which started operating after 1998 (Meger,
2010). The increase in the probability of adolescent motherhood observed during the second war
is in line with hypotheses Hia and Hig, which assumed an increase in adolescent motherhood
during the war (Hia), with a more pronounced effect in Kivu (H;g). This finding may be
explained by several factors. First, the resumption of marriage was postponed during the First
Congo War (see Supplementary Figure 3). Second, the massive sexual violence perpetrated by
rebels in Kivu during the Second Congo War primarily targeted girls under the age of 18 (Bartels
et al., 2013; Goft, 2010; Rodriguez, 2007). This sexual violence may explain the increase in the
probability of sexual debut observed during the Second Congo War (Supplementary Figure 4).
The probability of adolescent motherhood was lower in Kivu than in other regions during the
post-war period. This can also be explained by increased access to contraceptive methods due
to the support of NGOs or access to post-exposure prophylaxis (PEP) kits, which have been made
available in some hospitals in Kivu and given to victims of sexual violence to prevent unwanted

pregnancies and sexually transmitted diseases (Amisi et al., 2018; Guerschom et al., 2024).

The second objective of this study was to analyze the effect of dropping out of school during the
war on adolescent motherhood. I found that exposure to war while attending primary school is
associated with an increased risk of adolescent motherhood in the DRC. This result is in line with
Hypothesis H2A. Nevertheless, the effect is less pronounced in Kivu, contrary to Hypothesis
H:>B. The less pronounced effect in Kivu compared with other provinces means that exposure to
war during primary school was a mechanism by which conflict affected entry into motherhood
much more in other regions than in Kivu. In Kivu, conflict may have had a much greater impact
on entry into adolescent motherhood through other mechanisms, such as sexual violence, as some
studies have shown (Scott et al., 2017). My findings are comparable to those of Islam et al.
(Islam et al., 2016), who found that conflict reduced the number of years girls attended school in

Cambodia, thereby increasing fertility. They also support the World Bank's finding that for every
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year a young woman stays in school after the age of 11, the risk of unplanned pregnancy
decreases by 7% for women with at least primary education and by 6% for women with secondary

education (Ferre, 2009).

I tested three mechanisms to explain the observed association between exposure to conflict
during primary school and teenage motherhood: school dropout, teenage marriage, and early
sexual debut. I tested whether exposure to conflict during primary school had a significant effect
on the probability of dropping out of school. I found that spending one or more years in primary
school during the First and Second Congo Wars was significantly associated with the likelihood
of not completing primary school. Women who spent the last two years of primary school during
the First Congo War and those born during the First Congo War were particularly likely to not
complete primary school. Women in this cohort also had a higher risk of teenage marriage than
other women did. Several factors may explain this high probability of not completing primary
school among girls who started primary school during the First Congo War, particularly the
reduction in the supply of education due to the loss of teaching staff or closure of schools. The
heightened probability of school dropout and early marriage among girls born during the First
Congo War can be attributed to the scarcity of parental resources caused by the war, the loss of
parents, and consequently, the absence of educational assistance. The First Congo War lasted
about two years, but resulted in more direct conflict-related adult deaths (see Supplementary
Figure 6). Previous studies have already shown that orphans are less likely to be enrolled in and
attend school than other children (Hampshire et al., 2015). Evidence from the remaining two
pathways suggests that war-related school dropout increases the risk of teenage motherhood in
the DRC by promoting early marriage and sexual activity, as corroborated by previous research

(Murphy-Graham et al., 2020).

The effect of war on fertility through the school dropout mechanism can be short-, medium- or
long-term. In the short to medium term, as I have just studied and has also been studied in Uganda
(Schlecht et al., 2013), war can encourage out-of-school girls to marry out of idleness or boredom
and enter reproductive life. In the long run, dropping out of school diminishes women's
educational achievement and affects their subsequent reproductive decisions. This approach was
taken by Islam et al. (2016), who analyzed the effect of the number of years of conflict during
primary school on lifetime fertility. I did not analyze the long-term effects of dropping out of
school as a result of the war on fertility because almost all the women surveyed in the DHSs

were still of reproductive age.
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The analysis of trends in the total fertility rate (TFR) (Supplementary Figure 5) indicates that
during the Second Congo war, the TFR was marginally higher at 6.73 children per woman
compared to the pre-war period, where it stood at 6.68 children per woman. The war not only
hindered the ongoing decline in adolescent fertility, but also slowed the decline in the TFR. This
slight increase in fertility during the First and Second Congo wars among women aged 15-49 is
thought to be the result of an unmet need for family planning!, as health structures were destroyed

and health providers were forcibly displaced during the conflicts in the DRC (Herp et al., 2003).

This study has several limitations. I did not control for women's household characteristics at the
time of their adolescent motherhood as the data were not available. Only the household
characteristics of women in the survey year were available. Therefore, these characteristics were
measured after events of interest. The year in which the respondent dropped out or completed
primary school was not available in the DHS; therefore, primary school dropout was measured
using a dummy variable. Finally, the measure of exposure to conflict during primary school may
be biased because it does not consider the delayed age at which some children start primary
school and the repetition or temporary interruption of studies. However, these two omitted
phenomena lead to biases in opposite directions, minimizing the overall bias. I did not use
geolocalized measures of conflict exposure using the Uppsala Conflict Data program or ACLED
data (Sundberg & Melander, 2013) because the 2013/2014 DHS does not include information
on mobility, that is, the variable "number of years lived in the place of residence at the time of
the survey" was not recorded. This variable would make it possible to work with women who
had never left their place of residence from the start of the follow-up until the age of 19 years,

thus avoiding bias due to the lack of women's migration trajectories.

Conclusion

The purpose of this study was to examine changes in the risk of teenage motherhood by conflict
phase in the DRC and the impact of exposure to war during primary school on the risk of teenage
motherhood. The results showed a decrease in the probability of teenage motherhood during the
First Congo War and an increase during the Second Congo War, with a more pronounced level
in the Kivu region. In addition, having been in primary school during conflicts slightly increased
the risk of adolescent motherhood, with a slightly less pronounced effect in Kivu. In Kivu, the

conflict may have had a much greater impact on adolescent motherhood through other

! However, there are no data on contraceptive use from 1984 to 2001 to test this hypothesis.
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mechanisms that require further investigation. Exposure to war during primary school increases
the risk of adolescent motherhood by promoting teenage marriage and exposing adolescents to
premature and unprotected sexual activity. The First and Second Congo Wars caused girls in the
DRC to drop out of school, leading to early sexual debut, adolescent marriages, and motherhood.
To reduce the prevalence of adolescent motherhood, girls need to be followed-up and supported
to complete their primary education.
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Appendices

Supplementary tables

Supplementary Table 1. Calculation of years of exposure to conflict during primary school from the 2007 DHS

Year turned
age 6 Year turned age
Mean number | (primary 11 (primary
of years of school start | school Year of start | End of the | Years of schooling
Year of birth education age) completion age) | of war war exposed to war
1957 3.4898 1963 1968 1996 2003 0
1958 3.40141 1964 1969 1996 2003 0
1959 4.25362 1965 1970 1996 2003 0
1960 4.23164 1966 1971 1996 2003 0
1961 3.50575 1967 1972 1996 2003 0
1962 4.32121 1968 1973 1996 2003 0
1963 4.74675 1969 1974 1996 2003 0
1964 4.83085 1970 1975 1996 2003 0
1965 4.10417 1971 1976 1996 2003 0
1966 4.77108 1972 1977 1996 2003 0
1967 4.61111 1973 1978 1996 2003 0
1968 5.60465 1974 1979 1996 2003 0
1969 5.52133 1975 1980 1996 2003 0
1970 5.41096 1976 1981 1996 2003 0
1971 5.28144 1977 1982 1996 2003 0
1972 5.25763 1978 1983 1996 2003 0
1973 5.40266 1979 1984 1996 2003 0
1974 5.57993 1980 1985 1996 2003 0
1975 5.06204 1981 1986 1996 2003 0
1976 5.68942 1982 1987 1996 2003 0
1977 5.64063 1983 1988 1996 2003 0
1978 6.02188 1984 1989 1996 2003 0
1979 6.14067 1985 1990 1996 2003 0
1980 5.84393 1986 1991 1996 2003 0
1981 6.15468 1987 1992 1996 2003 0
1982 5.61978 1988 1993 1996 2003 0
1983 5.68421 1989 1994 1996 2003 0
1984 5.84048 1990 1995 1996 2003 0
1985 5.24272 1991 1996 1996 2003 1
1986 5.80713 1992 1997 1996 2003 2
1987 5.44776 1993 1998 1996 2003 3
1988 5.90537 1994 1999 1996 2003 4
1989 5.71292 1995 2000 1996 2003 5
1990 5.75581 1996 2001 1996 2003 6
1991 5.04696 1997 2002 1996 2003 6
1992 4.13974 1998 2003 1996 2003 6

Source: The DRC 2007 DHS
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Supplementary Table 2. Calculation of years of exposure to conflict during primary school from the 2013/2014 DHS

Year tumned

age 6 Year turned age

(primary 11 (primary

Mean years of | school start | school Year of start | End of the | Years of schooling
Year of birth | education age) completion age) | of war war exposed to war
1963 9.333333 1969 1974 1996 2003 0
1964 4.174342 1970 1975 1996 2003 0
1965 4.007692 1971 1976 1996 2003 0
1966 4.039474 1972 1977 1996 2003 0
1967 4.710407 1973 1978 1996 2003 0
1968 4.946875 1974 1979 1996 2003 0
1969 4.964143 1975 1980 1996 2003 0
1970 4.652439 1976 1981 1996 2003 0
1971 5.393035 1977 1982 1996 2003 0
1972 5.092965 1978 1983 1996 2003 0
1973 4.641278 1979 1984 1996 2003 0
1974 5.321168 1980 1985 1996 2003 0
1975 5.139004 1981 1986 1996 2003 0
1976 5.937965 1982 1987 1996 2003 0
1977 5.397531 1983 1988 1996 2003 0
1978 5.120902 1984 1989 1996 2003 0
1979 5.664368 1985 1990 1996 2003 0
1980 5.292208 1986 1991 1996 2003 0
1981 5.183575 1987 1992 1996 2003 0
1982 5.085667 1988 1993 1996 2003 0
1983 5.004498 1989 1994 1996 2003 0
1984 5.487931 1990 1995 1996 2003 0
1985 5.081501 1991 1996 1996 2003 1
1986 5.30641 1992 1997 1996 2003 2
1987 5.901823 1993 1998 1996 2003 3
1988 5.984301 1994 1999 1996 2003 4
1989 6.905433 1995 2000 1996 2003 5
1990 6.875806 1996 2001 1996 2003 6
1991 6.598716 1997 2002 1996 2003 6
1992 6.683393 1998 2003 1996 2003 6
1993 6.055556 1999 2004 1996 2003 5
1994 7.094828 2000 2005 1996 2003 4
1995 6.547541 2001 2006 1996 2003 3
1996 6.47375 2002 2007 1996 2003 2
1997 6.197516 2003 2008 1996 2003 1
1998 5.563588 2004 2009 1996 2003 0
1999 4 2005 2010 1996 2003 0
Source: The DRC 2013/2014 DHS

Supplementary Table 3. Logistic model analyzing the effect of exposure to conflict during primary school on the
probability of adolescent motherhood in the DRC

Main effects model Model with interaction

95% Cl 95% Cl
Variables and categories ORe | Lower® | Upper® | P-value OR Lower | Upper | P-value
Main effects
Intercept 0.70 0.68 0.74 | <0.001*** 070 0.68| 0.74 | <0.001***
year of birth 0.96 0.96 0.97 | <0.001*** 096 0.97| 0.97]<0.001***
Region - Kivu (Ref: Other regions) 1.05 0.98 1.11] 0.147 1.13 1.04| 1.220.002**
Contraception —Never used (Ref : Ever used) 083] 0.79 0.88 | <0.001*** 083 0.79| 0.88]<0.001***
First sex before marriage during adolescence —Yes 108 102 114
(Reference = No) 1.08| 1.02 1.13 ] 0.008** ) ) 7 10.006**
Number of siblings born before the respondent's birth 1.03| 1.02 1.04 | <0.001*** 1.03] 1.02] 1.04]<0.001***
Number of years exposed to conflict during primary
school 107 105|109 <000t+ | O8] 106 1107 4 e
Interactions
Years exposed to conflict * Regions (Kivu) | | | 096] 093] 0.99]0.002*

Statistics ( df) Statistics (df)
AIC 37,014 37,006

[



Deviance (df) | 37,000 (27,462) 36,990 (27,461)

n=28,822 women
**P.yalue<0.01, **P-value<0.05, *P-value<0.1

a.  Lower and upper limits of the confidence interval (Cl) of the ORs (odds ratios). ORs whose intervals do not contain
the value 1 are significantly different from 1
b.  df: degrees of freedom

The DRC 2007 and 2013/2014 DHS

Supplementary Table 4. Effect of being born during the First Congo War or of having started primary school during
the First Congo War (“War cohort”) on the risk of first marriage in the DRC

Characteristic
aHR’ 95% CI’ P-value

Year of birth 1.04 1.04—1.04 <0.001***
Region

Kivu — —

Other regions 1.09 1.05—1.13 <0.001**
Religion

Catholic — _

Muslim 1.3 1.16—1.45 <0.001***

Other 0.87 0.84—0.91 <0.001***

Other christians 1.23 1.18—1.29 <0.001***

Protestant 1.08 1.04—1.12 <0.001***
Older siblings 1.01 1.00—1.01 0.068
War cohort?

No — —

Yes 1.13 1.09—1.18 <0.001***

TaHR = Adjusted Hazard Ratio, Cl = Confidence Interval
***P-value<0.01, **P-value<0.05, *P-value<0.1
a.  Born during the First Congo War (1996-1997) or started primary school during the
First Congo War
Source: The DRC 2007 and 2013/2014 DHS
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Supplementary Fig. 1.a (left) and Fig. 1.b (right). Predicted probability of adolescent motherhood by logistic model according to
number of years exposed to conflict in primary school in the DRC (Fig.1.a) and by region (Fig.1.b) (see Supplementary Table
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Year of birth (p=<0.001*) | ® |
Region Other regions

Kivu (p=0.001%**) -
Older siblings (p<0.001*%) | @ |
Schooling during war No ;

Yes (p=0.001**) ‘ ——

1.00 1.25 1.50 1.75  2.00
OR
® p==005 © p=005

Note. Same as Fig.7
Supplementary Fig. 2. Foresplot of factors associated with the probability of not completing primary school (computed
from logistic regression)
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Supplementary Fig.3. Predicted probability of adolescent marriage in the DRC by conflict phases using

discrete-time logistic model
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Supplementary Fig.4. Predicted probability of sexual debut in the DRC by conflict phases using discrete-time logistic model
Control variables: Age, Region, Religion, number of older siblings.

o



5 8 — — —- DHS 2007 DHS 2013-14 World Bank |
9]
Kel
g 7.5
>
< —_
Qo C
gEg 7
TS
(T
© § 65
© 5
>z
=% 6
€
&
©
5 5.5
[

5

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
Calendar year

Source : DRC 2007 and 2013/2014 DHS, World Bank (2022)
Supplementary Fig. 5. Trends in the total fertility rate in the DRC
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Supplementary Fig. 6. Trends in direct battle-related deaths in the DRC by region
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