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Abstract

Despite attention to the demographic consequences of armed conflict, quantitative research on
how conflict, particularly conflict-related sexual violence (CRSV), affects union formation re-
mains limited. This study examines how armed conflict and CRSV are associated with first
union formation in Uganda, where 49% of women had married before age 18 in 2011 and
two decades of armed conflict were accompanied by CRSV. Data from the 2016 Uganda De-
mographic and Health Survey (n = 18,506 women aged 15–49) were combined with georefer-
enced conflict data from the Uppsala Conflict Data Program and CRSV data from GEO-SVAC.
Fixed-effects linear probability models were estimated to account for time-invariant individual
characteristics, as well as age and year effects. Exposure to armed conflict was associated with
a lower probability of entering a first union in the same year, while exposure to CRSV in the
previous year was associated with a lower probability of union formation. Sensitivity analyses
suggest that the association between armed conflict and union formation may reflect conflict
dynamics extending across multiple years and anticipatory responses to worsening security
conditions rather than events occurring in a specific year. These findings indicate that the tim-
ing and temporal dynamics of conflict and CRSV exposure are relevant to understanding union
formation in conflict-affected settings. Policies should strengthen economic opportunities and
mental health support for women affected by conflict and CRSV, as delayed union formation
may prolong dependence on family and adversely affect mental health when women cannot
marry when they wish or face family pressure to marry.
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Introduction

Union formation represents a pivotal life-course transition for individuals (Brien & Sheran,
2003). It also marks a transition toward greater independence from the parental unit, even
though generations remain socially and economically interdependent (Ikamari, 2005). For so-
ciety, it brings together individuals from different families and constitutes the formation of a
unit of production and consumption, as well as a unit for the exchange of goods and services
(Quisumbing & Hallman, 2003). Armed conflict is likely to influence the timing of union for-
mation with important consequences across multiple aspects of women’s lives (Shemyakina,
2013). When conflict leads to earlier union formation, it could accelerate childbearing or in-
crease lifetime fertility, limit educational and employment opportunities, increase economic
dependence, and heighten social, psychological, and reproductive health risks (John &Nitsche,
2025; Vikram et al., 2025; Xian & Liu, 2026). When conflict delays union formation, it could
postpone childbearing and reduce lifetime fertility while potentially extending educational and
economic opportunities (Korinek et al., 2026; Kwon & Sohn, 2023; Xian & Liu, 2026); at the
same time, it could increase social pressure, stigma, and psychological distress (Carlson, 2012).
Thus, understanding how conflict shapes the timing of union formation is important for as-
sessing its broader demographic, socioeconomic, psychosocial, and health consequences. Such
knowledge is essential for informing public policies related to social protection, education, and
post-conflict reconstruction (Shemyakina, 2013; Thiede et al., 2020).

An extensive body of research has examined the relationship between conflict and union
formation, yet the findings remain mixed (Jayaraman et al., 2008; Sieverding et al., 2020; Tor-
risi, 2022). On the one hand, conflict may accelerate union formation through forced marriage,
sexual slavery, the pursuit of intimate partnerships during periods of insecurity, and school
dropout (Mugisho, 2024; Serneels & Verpoorten, 2015). On the other hand, it may delay union
formation by separating potential spouses, increasing male mortality, reducing employment
opportunities, and causing income loss (Jayaraman et al., 2008; Sieverding et al., 2020; Torrisi,
2022). Moreover, the effects of conflict on union formation—whether immediate or delayed,
short- or long-term—depend on the socio-economic and demographic context of each country
aswell as on the specific characteristics of the conflict itself (Krafft et al., 2024). These contextual
differences in the effects of conflict on union formation underscore the importance of examining
this relationship in Uganda, where it has not yet been investigated.

Uganda provides an appropriate context for examining the relationship between conflict
and union formation. First, unions occurred relatively early in Uganda during the study period.
In 2007, Ugandawas ranked as the ninth country globallywherewomen enter unions at a young
age (Jain & Kurz, 2007). Approximately 49% of Ugandan women were married before the age
of 18 in 2011 (Uganda Bureau of Statistics [UBOS] & ICF International, 2012). According to
Nalwadda et al. (2010), over 30% of Ugandan women had at least one child before the age
of 18 due to early unions. Furthermore, during periods of conflict, both rebels and members
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of the regular army resorted extensively to CRSV (conflict-related sexual violence), including
forcedmarriages and sexual slavery (Ssenyonjo, 2005). As Kramer (2012) notes, half of the girls
abducted by rebels were either forcibly married or subjected to sexual slavery.

This study makes an original contribution to the literature by examining the associations
of armed conflict and CRSV with the timing of union formation in Uganda. While previous
research has extensively examined the relationship between conflict and union formation, in-
cluding among adolescent women, no study has empirically assessed the distinct association
betweenCRSV and union formation amongwomen across adolescence and adulthood. Further-
more, to my knowledge, no prior research has examined the associations of armed conflict or
CRSVwith child or adultmarriage inUganda, a countrymarked by high levels of earlymarriage,
forced unions, and sexual slavery during conflict (Kramer, 2012). By combining individual-
level data with georeferenced contextual data, this study provides a detailed analysis of how
exposure to armed conflict and CRSV differently shapes union formation. The central research
question is: Were armed conflict in general, and CRSV in particular, related to the timing of first
union in Uganda?

Background

Existing Evidence and Development of Hypotheses

The literature suggests that armed conflict can shape union formation in upward anddownward
directions, during conflict and in its aftermath (Krafft et al., 2024; Torrisi, 2022). These contrast-
ing effects may operate through several mechanisms (Staveteig, 2011), two of which are particu-
larly relevant to this study: socioeconomic shocks and conflict-related sexual violence (CRSV).
Building on Becker's (1973) conceptualization of the marriage market, DiGiuseppe and Haer
(2023) classify factors influencing union formation into those affecting the supply of marriage—
why households marry off their daughters—and those shaping the demand for marriage—why
men choose to marry. Building on this framework, this review examines how conflict-related
socioeconomic shocks andCRSV influence union formation through the supply or demand side
of the marriage market and specifies the temporal dimension through which these mechanisms
operate, whether during or after conflict. This temporal distinction is particularly relevant to
the modeling strategy adopted in this study, which explicitly assesses both contemporaneous
and short-run (lagged) effects of conflict and CRSV.

Conflict, socioeconomic shocks, and union formation. A distinctive aspect of armed con-
flicts is the economic and social instability they generate (Stewart & FitzGerald, 2000). The
economic shocks include, among other things, the destruction of infrastructure, the collapse of
local markets, the loss of livelihoods and employment, declines in agricultural production, cur-
rency devaluation, the breakdown of public finance systems, capital flight, and interruptions in
access to international aid (Mercier et al., 2020; Serneels & Verpoorten, 2015; Stewart & FitzGer-
ald, 2000). The social shocks include, among others, the forced displacement of populations, the
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breakdown of social cohesion, interruptions in education, the erosion of institutions, parental
loss, and deteriorating mental health (Akbulut-Yuksel et al., 2024; Heuveline & Clague, 2024;
Koning, 2024; Korinek et al., 2025). These shocks can either inhibit or promote union formation.

On the one hand, these shocks potentially reduce union formation by constraining both
the demand for and supply of unions. On the demand side, job loss, limited employment op-
portunities, asset depletion, rising consumer prices, high rental costs, excess male mortality,
and poverty may reduce the demand for union formation, making it more difficult for indi-
viduals to afford or enter into a union (DiGiuseppe & Haer, 2023; Shemyakina, 2013). Con-
sistent with these mechanisms, Clifford et al. (2010) documented declining marriage rates in
Tajikistan between 1992 and 1997, attributing this trend to rising consumer prices. Similarly, in
Ethiopia, particularly inAddis Ababa, the fertility decline following the Eritrean–EthiopianWar
was in part driven by reduced union formation associated with high rental costs and poverty
among young people (Gurmu & Mace, 2008). Evidence from Rwanda and Russia indicates
that conflict-induced shortages of men delayed women’s entry into unions and reduced mar-
riage rates (Brainerd, 2017; Jayaraman et al., 2009; Pollet et al., 2009). Caudillo and Lee (2023)
found that a recent increase in local homicide rates was associated with delayed first marriage
among less-educated women in Mexico. The authors attributed this association to reduced
male marriageability, reflected in fewer employed men per woman at the municipal level, and
reduced social interactions due to fear of victimization. On the supply side, increasedmarriage-
related costs, insecurity, female out-migration, and disruptions to family and social networks
can reduce women’s and their families’ willingness or ability to enter marriage. For instance,
women of marriageable age during the Tajikistan conflict were less likely to marry, partly be-
cause of migration (Shemyakina, 2013), while exposure to war-related violence during adoles-
cence in Azerbaijan (1992–1996) was associated with a lower risk of teenage marriage, partic-
ularly among forcibly displaced women (Torrisi, 2022). Conflict may likewise disrupt social
networks, making it harder to meet potential spouses and reducing the pool of potential part-
ners (Wood, 2008).

On the other hand, conflict-related shocks may increase both the demand for and supply
of unions. This can occur through resource losses among potential husbands or the families
of potential wives, transactional relationships—in which sex is exchanged for money, protec-
tion, or basic survival—and informal partnerships (Turshen & Twagiramariya, 1998). While
men’s loss of resources may reduce the demand for formal unions, women and their families’
search for financial or physical security may increase the supply of informal or formal unions.
Valente (2011) found that exposure to civil conflict in Nepal increased the likelihood of early
female marriage. In settings with episodic conflict, households may use early marriage to sta-
bilize consumption and cope with adverse economic conditions (Becker, 1973; Rosenzweig &
Stark, 1989). For instance, in rural Tanzania, adverse household shocks during adolescence
were associated with a higher probability of early marriage among girls (Corno & Voena, 2023).
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Similarly, Jarallah (2022) further found that Lebanese and Palestinian women and their families
used marriage as a protective strategy during wartime, particularly when threats to women’s
safety made continued education seem infeasible or irrelevant. Conflict may also increase the
availability of potential partners. For example, displacement can bring individuals into closer
contact in refugee camps (Stites et al., 2022).

These contrasting effects of armed conflict on union formation highlighted above may
emerge during conflict or persist into the post-conflict period. Studies examining contempo-
raneous effects include those by Rodgers and Thornton (1985), Clifford et al. (2010), Valente
(2011), Gurmu and Mace (2008), Jarallah (2022), and Stites et al. (2022). Studies examining
post-conflict effects include Shemyakina (2013), Torrisi (2022), and Caudillo and Lee (2023).

Given the ambivalent effects of conflict on union formation, I formulate two competing hy-
potheses: exposure to conflict delays women’s entry into a first union in Uganda (H1.0), and
exposure to conflict accelerates women’s entry into a first union in Uganda (H1.1).

Conflict-related sexual violence and union formation. Sexual violence is a common fea-
ture of many African conflicts, with 43% of conflicts involving conflict-related sexual violence
(CRSV) perpetrated by opposing parties (Cohen & Nordås, 2014). Survivors of CRSV may ex-
perience rejection by their families and communities (Kohli et al., 2013), compelling them to
marry quickly as a means of regaining social acceptance (Mulumeoderhwa, 2016). Moreover,
in many societies, CRSV may be perceived as compromising a woman's sexual purity or family
reputation, further increasing pressure to enter a union. They may be pressured into, or may
voluntarily accept, marriage with their perpetrator in order to restore family honor or avoid so-
cial stigma (Kinyanda et al., 2010; Kramer, 2012). These pressures reflect broader social norms
surrounding sexuality, marriage, and family honor (Kelly et al., 2017; Rubini et al., 2023). Such
mechanisms may expand the supply of marriage and, consequently, influence union formation
shortly after victimization. Accordingly, I hypothesize that exposure to CRSV is associated with
an earlier timing of first union (hypothesis H2.0).

However, other mechanisms may operate in the opposite direction. Survivors of sexual vi-
olence often experience high levels of psychological trauma, including symptoms of posttrau-
matic stress disorder and depression, which may affect their willingness or ability to form and
maintain intimate relationships (Dossa et al., 2015). In addition, the stigma associatedwith rape
may reduce marriage opportunities if survivors are perceived as less desirable partners (Cher-
lin et al., 2004; Delker et al., 2020). Because the psychological trauma resulting from CRSV,
including symptoms of posttraumatic stress disorder and depression, may persist over time
(Woldetsadik et al., 2022), its consequences for intimate relationships and union formationmay
emerge gradually rather than immediately.

Beyond these individual mechanisms, CRSV may also shape community perceptions and
marriage-market conditions. Studies have shown that periods of armed conflict are often accom-
panied by increases in other forms of sexual violence perpetrated by non-combatants (Svallfors,
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2020), meaning that high levels of CRSVmay reflect a broader environment in which sexual vio-
lence is more prevalent (Alexandre & Moke Mutondo, 2022). Because individual victimization
is often concealed or unknown, potential spouses and their families may rely on community-
level perceptions when making marriage decisions. Women living in heavily affected commu-
nities may therefore face reduced marriage prospects due to concerns about sexual victimiza-
tion, family reputation, or the perceived risk of sexually transmitted infections, regardless of
whether they were directly victimized (Omba Kalonda et al., 2013). Consequently, CRSV may
influence individual union formation through contextual processes operating at the community
level (Rubini et al., 2023). The diffusion of community perceptions regarding sexual victimiza-
tion, family reputation, and marriage prospects may require time to influence marriage-market
decisions; suggesting that the effects of these mechanisms on union formation are likely to be
delayed rather than immediate. I therefore hypothesize that exposure to CRSV is associated
with delayed entry into a first union in Uganda (hypothesis H2.1).

The Ugandan Context

The conflicts in Uganda span a period of two decades, with the most intense violence concen-
trated in the northern regions and culminating between 1995 and 2005 (see Figures 1 and 2).
Uganda's recent conflicts have featured two major rebellions (Dolan, 2000). The first, the Bush
War (1981-1986), was the war that brought Museveni to power in 1986. The second, the Lord's
Resistance Army (LRA), is the most enduring and deadly, having begun in 1987 as a challenge
to President Museveni's rule. The LRA insurgency in northern Uganda unfolded in several
phases from the late 1980s through the mid-2000s and involved widespread attacks on civil-
ians, forced displacement, abductions, and killings (Dolan, 2000; Dunn, 2004; Ssenyonjo, 2005).
By the early 2000s, more than 1 million people had been forcibly displaced internally (Bell &
Huebler, 2011). The LRA also perpetrated widespread sexual violence, including physical sex-
ual assault, torture of sexual organs, sexual slavery and forced marriage, particularly against
abducted women and girls (Kramer, 2012). Abducted women were distributed to soldiers and
commanders as compensation for their service (Kramer, 2012). Forced marriages also helped
LRA leaders control their forcibly recruited forces (Kramer, 2012; Pham & Vinck, 2007). The
peace process began in 2005 with the withdrawal of LRA forces from Sudan to the Democratic
Republic of the Congo (Pham & Vinck, 2007).

The conflict unfolded in a society where union formation typically begins at young ages. Al-
though relatively low, the median age at first union increased from 17 years in 1988 to 18.7 years
in 2016 (Figure 3). Union formation tends to begin earlier in rural areas. In Uganda, unions are
formed through either marriage or cohabitation (Mujuzi, 2013). Customary marriages are the
most prevalent, with approximately 80% of married women in such unions (UBOS & ICF In-
ternational, 2012). Cohabitation was also common, increasing from 14% in 2006 to 27% in 2011
and 30% in 2016 (Mujuzi, 2013). Although child marriage is legally prohibited, it remained
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Figure 1: Trends in Conflict Events and Fatalities (Best Estimates) in Uganda, 1989–2015
Figure 1: Trends in Conflict Events and Fatalities (Best Estimates) in Uganda, 1989–2015
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Note. This figure displays trends in the number of conflict events (left axis) and conflict-related fatalities (right axis) in
Uganda from 1989 to 2015, based on data from the Uppsala Conflict Data Program Georeferenced Event Dataset
(UCDP-GED). Both conflict events and fatalities remain relatively low in the early 1990s, increase sharply from the
mid-1990s onward, and peak in the early 2000s (around 2003–2004), with fatalities showing more pronounced
fluctuations. After 2006, coinciding with the launch of the peace process, the frequency of conflict events and related
fatalities declines sharply, reaching very low levels and remaining minimal through 2015.
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Note. This figure displays trends in the number of conflict events (left axis) and conflict-related fatalities (right axis)
in Uganda from 1989 to 2015, based on data from the Uppsala Conflict Data Program Georeferenced Event Dataset
(UCDP-GED). Both conflict events and fatalities remain relatively low in the early 1990s, increase sharply from
the mid-1990s onward, and peak in the early 2000s (around 2003–2004), with fatalities showing more pronounced
fluctuations. After 2006, coincidingwith the launch of the peace process, the frequency of conflict events and related
fatalities declines sharply, reaching very low levels and remaining minimal through 2015.

prevalent due to entrenched customary practices and varied across regions (UBOS & ICF Inter-
national, 2012).

Data and Methods

This study used three data sources. Individual-level sociodemographic data for women were
obtained from the 2016 Uganda Demographic andHealth Survey (DHS). The survey employed
a two-stage cluster sampling design. In the first stage, 697 enumeration areas (162 urban and
535 rural) were selected from the 2014 National Population and Housing Census. In the second
stage, a household listing was conducted in each of the 697 accessible enumeration areas. All
women aged 15–49 who had slept in the household the night before the survey were eligible for
interview. Of the 20,880 eligible women, 18,506 were successfully interviewed (UBOS & ICF,
2018). The variables included in the analysis contained no missing values (UBOS & ICF, 2018).
The 2016 survey was selected over earlier rounds because it included information on mobility.

Conflict data were obtained from the Uppsala Conflict Data Program Georeferenced Event
Dataset (UCDP-GED; Pettersson & Öberg, 2020). UCDP-GED data were used instead of the
Armed Conflict Location & Event Data Project (ACLED) because ACLED, which is available
only from 1997 onward, does not sufficiently capture earlier periods of conflict (Eck, 2012).
The data collection procedures, as well as the strengths and limitations of the dataset, were de-
scribed in detail by Eck (2012) and Sundberg and Melander (2013). In UCDP-GED, a conflict
event refers to the use of armed force by an organized actor against another organized actor or
civilians, resulting in at least one direct death, based on the best, low, or high estimate for a spe-
cific location and period (Sundberg & Melander, 2013). Consistent with prior research (Krafft
et al., 2024; Mugisho, 2025b), this study used the best estimates of conflict-related deaths.
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Figure 2: Prevalence of Sexual Violence During Conflicts in Uganda and Survey Clusters of the
2016 Demographic and Health Survey (DHS)

Note. This figure presents the spatial locations of the 2016 Uganda Demographic and Health Survey (DHS) clusters,
alongwith their 25-km buffer radii, and the spatial distribution of conflict events and conflict-related sexual violence
(CRSV). The main analyses use a 50-km buffer; 25-km buffers are shown for readability. Smaller black dots denote
the geographic locations of DHS survey clusters. Each large dot represents a conflict event and is colored according
to the level of CRSV reported during the event, ranging from no sexual violence to massive sexual violence, as
indicated in the legend. Data are from the 2016 Uganda DHS and the GEO-SVAC dataset.

Women’s exposure to CRSV during armed conflict was measured using the GEO-SVAC
dataset (Cohen & Nordås, 2014). This dataset provided georeferenced and time-stamped in-
formation on armed conflicts worldwide from 1989 to 2009, as well as the intensity of CRSV
associated with each conflict event. CRSV intensity was coded on an ordinal scale ranging
from 0 to 3 (none, some, numerous, and massive). Due to extensive data processing opera-
tions (e.g., aggregation by cluster and year), I employed a dichotomous measure (exposed vs.
non-exposed). The GEO-SVAC dataset documented multiple forms of sexual violence, includ-
ing rape, sexual slavery, forced prostitution, forced pregnancy, forced abortion or sterilization,
genital mutilation, and sexual torture. These data were compiled from reports produced by
the U.S. Department of State, Amnesty International, and Human Rights Watch (Bahgat, 2016;
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Figure 3: Trends in the Median Age at First Union Among Women Aged 25–49 in Uganda, by
Urban and Rural Residence
Figure 3: Trends in the Median Age at First Union Among Women Aged 25–49 in Uganda, by Urban
and Rural Residence
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Note. The solid line refers to all women in Uganda, the long-dashed line to urban residents, and the short-dashed line to
rural residents; diamonds indicate survey estimates. The y-axis represents the median age at first union, and the x-axis
represents the year of the survey. The upward trend in the median age over time indicates that women in Uganda are
increasingly entering their first union at later ages. Estimates for 1988, 1995, 2000, 2006, 2011, and 2016 are from the DHS,
whereas the 2004 estimate is from the sero-behavioral survey.
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Note. The solid line refers to all women in Uganda, the long-dashed line to urban residents, and the short-dashed
line to rural residents; diamonds indicate survey estimates. The y-axis represents the median age at first union, and
the x-axis represents the year of the survey. The upward trend in the median age over time indicates that women in
Uganda are increasingly entering their first union at later ages. Estimates for 1988, 1995, 2000, 2006, 2011, and 2016
are from the DHS, whereas the 2004 estimate is from the sero-behavioral survey.

Cohen & Nordås, 2014).
The DHS includes a geographic dataset containing survey cluster coordinates and identi-

fiers, which were used to merge the geographic and individual-level DHS data. These data
were subsequently merged with the UCDP-GED data (which shares a common identifier with
the GEO-SVAC data) using geographic coordinates. I ensured that each DHS cluster-year ob-
servation corresponded to the matching cluster-year observation in the UCDP-GED and GEO-
SVACdatasets. A 50 km radius around the clusters was used for the spatial join. The R packages
sf, rgdal, and rasterwere utilized. This larger buffer zone offered several advantages. First, it mit-
igated geocoding errors and classification errors resulting fromDHS cluster displacement of up
to 2 km in urban areas, 5 km in rural areas, and 10 km for 1% of clusters (Boyle et al., 2020). Sec-
ond, it captured indirect effects of conflict beyond conflict sites, including economic disruption,
poverty, and exposure to deaths among family and communitymembers (Torrisi, 2020). Finally,
forced displacement in northern Uganda was overwhelmingly internal to the conflict-affected
region, as civilians were relocated to government “protected villages” established in trading
centers within their own sub-counties and districts (Dolan, 2000). A wide buffer zone accom-
modates this pattern by assigning the same exposure status to all clusters within the buffer. This
reduces bias arising from incomplete migration histories (Bocquier, 2016). However, it could
also increase misclassification between exposed and unexposed clusters (Luetke et al., 2026).
Given this trade-off, I used a 25-km buffer in the sensitivity analyses.

Sample Selection and Description

To account for residential mobility, the observation period for each woman began in the year
she moved into the survey cluster, based on the reported number of years she had lived in
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that cluster at the time of the survey. This approach was preferred to excluding women who
had moved because it preserved sample size and estimation precision. However, it may have
underrepresented women who moved into the cluster earlier because they entered the sample
only after settling in their current residence cluster (Schoumaker, 2001). It also assumed no
conflict exposure prior to settlement. This assumption is strong, as women who reached age
10 before 1986 may have been exposed to earlier conflicts, including the Bush War (see Figure
4). Nevertheless, the modeling strategy adopted in this study helps account for time-invariant
unobserved factors, including prior conflict exposure, that may influence union formation.

Figure 4: Lexis Diagram Illustrating Sample Selection From the 2016 DHS for Modeling the
Association Between Conflict and Union Formation in Uganda

Note. This graph, known as a Lexis diagram, situates demographic events and population counts along three tempo-
ral dimensions: age, period (or calendar year), and cohort. Observation years appear on the horizontal axis (read
vertically), ages on the vertical axis (read horizontally), and cohorts along the diagonals. The survey was conducted
in 2016 among women aged 15–49. The large shaded area represents the period during which conflict and CRSV
data are available (1989–2009), which is the timeframe covered by the study. The areas to the left and right of this
section represent the left and right truncations applied due to missing data. The hatched triangle at the bottom right
represents individuals under the age of 17 at the time of the survey who were excluded due to truncation or missing
conflict data (ages 15–16) or because they were not surveyed (ages 0–14). Each lifeline (A–G), composed of one to
three segments, illustrates a possible scenario. Dashed segments indicate periods spent outside the survey cluster
of residence. Dots indicate the year of settlement in that cluster. Solid segments represent the period between settle-
ment and union formation. Squares indicate the year of union formation. For instance, Individual B reached exact
age 10 in 1977, entered the survey cluster in 1990 at age 22 (completed years), and was observed for 12 years until
union formation in 2002 at age 34 (completed years).

The wide-format DHS records were restructured into person-period data, enabling the anal-
ysis of individual and contextual characteristics that varied over time. Figure 4 illustrates the
construction of the analytical sample and the application of the study’s inclusion and exclusion
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criteria. Women entered observation when they reached age 10, settled in their cluster of resi-
dence, or in 1989, whichever occurred last (Cases B–F). Observation ended at union formation
or, if union formation had not occurred, at the end of the study period in 2009 (right censoring).
Women whose unions occurred before 1989 (943 women) were excluded because their conflict
exposure occurred before the observation window, when conflict indicators were unavailable
(left truncation; Case A). Women who settled before 1989 but remained at risk entered obser-
vation in 1989 (left truncation; Cases C and D). Women who formed a union before settling
in their cluster of residence at the time of the survey were also excluded because their union
formation could not be linked to conflict exposure in that cluster (Case G). Observations from
2010 to 2015 (47,449 women-years) were removed (right truncation; Case E) because conflict
and CRSV data were unavailable. Therefore, women who settled in the survey cluster before
2009 but formed a union after 2009 were considered not to have experienced the event during
the study period and were right-censored in 2009 (Case E). Women younger than age 17 at the
time of the survey were excluded because they could not contribute observations during the
study period. Observation began at age 10, the earliest age at first union observed in the data.
The final analytical sample included 15,903women, contributing a total of 106,461woman-years
of observation.

The sample was fairly evenly distributed across regions, with the highest proportion of
women residing in South Buganda (9.2%) and the lowest in Karamoja (4.1%). Most women
lived in rural areas (76%). Over half of the women (56%) were exposed to conflict at least once
during the study period, whereas a smaller share (24%) were exposed to CRSV at least once
during the same period.

Variables

Union formation was defined to include both nonmarital cohabitation and legal marriage
(Sassler & Lichter, 2020). Age at union formation was measured using the survey question,
“How old were you when you first married or began living with a man?” For each woman, the
dependent variable was coded as 0 for all person-years in which no union occurred and as 1 for
the person-year in which union formation took place.

The explanatory variables included exposure to conflict and CRSV. A woman was consid-
ered exposed to conflict or CRSV in a given year if conflict or CRSV occurred within her resi-
dential cluster or within a 50-km radius of the cluster. In the primary analyses, dichotomous
measures of conflict and CRSV exposure (exposed vs. non-exposed) were used. Sensitivity
analyses incorporated alternative measures of conflict exposure, including the count of conflict
events (transformed into an ordinal categorical variable) and the number of direct fatalities
(also transformed into an ordinal categorical variable).

I included year-fixed effects (Yeari,t) to remove the influence of period-specific factors (such
as economic fluctuations, policy changes, or social transformations) that may affect first union
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Table 1: Description of the Sample Size (Weighted)

Variable Categories n (%)
Region Kampala 1,174 (7.4)

South Buganda 1,456 (9.2)
North Buganda 1,209 (7.6)
Busoga 1,273 (8.0)
Bukedi 1,007 (6.3)
Bugisu 811 (5.1)
Teso 1,154 (7.3)
Karamoja 651 (4.1)
Lango 1,031 (6.5)
Acholi 927 (5.8)
West Nile 1,083 (6.8)
Bunyoro 1,044 (6.6)
Tooro 1,120 (7.0)
Ankole 1,128 (7.1)
Kigezi 835 (5.3)

Place of residence Urban 3,886 (24.0)
Rural 12,017 (76.0)

Exposed to conflict at least once No 7,033 (44.0)
Yes 8,870 (56.0)

Exposed to CRSV at least once No 12,081 (76.0)
Yes 3,822 (24.0)

Total 15,903 (100.0)

Note. This table presents the sample distribution by region, place of residence, and exposure to conflict and CRSV.
Values are n (%), where n is the category-specific sample size (frequency) and percentages are calculated relative
to the total analytical sample (N = 15,903).

formation. This approach helps control for changes common to all individuals in a given year,
allowing for more consistent and interpretable estimates of the effects of conflict and CRSV
(Mummolo & Peterson, 2018). The year variable was operationalized as discrete one-year inter-
vals, with each interval representing a specific calendar year in which a woman was considered
to be at risk of entering a first union.

Year-fixed effects do not account for age effects, sincewomenbelong to different birth cohorts
(see Figure 4). To address this, I included age dummies (Agei,t) to flexibly capture the influence
of age—specifically, the changing probability of entering a first union with increasing age—on
first union formation. Age fixed effects served several purposes: (1) by specifying the baseline
hazard, they captured the non-linear association, regardless of its functional form, between age
and the probability of first union formation, (2) they controlled for unobserved characteristics
that vary systematically with age, and (3) they reduced potential confounding of the estimated
effects of conflict and CRSV by age-related patterns. Age was measured as each respondent’s
age in each year of observation. Forwomenwhose observationswere not left-truncated, agewas
measured beginning at age 10 and increased by one year at each subsequent time point until
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first union formation or 2009, whichever came first. For women who entered the risk set later
because of left truncation, age was measured from the year observation began and increased
by one year at each subsequent time point, up to first union formation or 2009, whichever came
first.

Analytic Strategy

The Kaplan–Meier curves, together with the log-rank test, were used as descriptive tools to
examine differences in the timing of union formation across explanatory variables measured
on a qualitative scale.

A linear fixed-effects probability model incorporating both contemporaneous values of the
explanatory variables and their one-year lagged counterparts was employed. The linear prob-
ability model was selected for its interpretability, as it allowed direct estimation of changes in
probability associated with each explanatory variable. Furthermore, this model is particularly
efficient in accommodating fixed effects, allowing for the control of unobserved time-invariant
heterogeneity (Timoneda, 2021). In addition, unlike fixed-effects logistic regression, the fixed-
effects linear probability model retains women with no within-individual variation in union
status, preserving information from right-censored cases. Ignoring these observations may in-
troduce selection bias, underestimate the timing of first union, and reduce the effective sample
size and statistical power (Donoghoe & Gebski, 2017; Watt et al., 1996). A Hausman specifi-
cation test indicated a systematic difference between the fixed- and random-effects estimates
(p < .001), suggesting that unobserved time-invariant characteristics were correlated with the
explanatory variables and violated a key assumption of the random-effects model. The fixed-
effects model controlled for these unobserved time-invariant variables that, because of their
correlation with the error term (endogeneity), could introduce bias into coefficient estimates,
commonly referred to as omitted variable bias. In this study, the fixed-effects model mitigated
bias arising from unaccounted-for prior exposure to conflict among some women—specifically,
those who reached age 10 before 1986—whomay have experienced conflict (e.g., the BushWar)
before the study period (see Figure 4).

The fixed-effects model estimates only longitudinal, or within-woman, associations. The
models therefore addressed the following question: What was the probability that a woman
in cluster C1 entered a first union during periods when the cluster was exposed to conflict or
CRSV, compared with periods when the same cluster was not exposed (within-woman associa-
tion), rather than comparing the probability of first union formation between women living in
an exposed cluster (C1) and those living in a non-exposed cluster (C2) (between-woman asso-
ciation)? In other words, each individual served as their own control over time (Allison, 2009).
Including both conflict and CRSV in the same model allows for estimation of the association of
each with union formation, net of the other. Because GEO-SVAC codes CRSV for each conflict
event, exposure to CRSV necessarily implies exposure to conflict. The conflict coefficient there-
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fore captures the association of conflict exposure without CRSV, whereas the CRSV coefficient
captures the additional association of exposure to conflict accompanied by CRSV.

The baseline model was specified as follows:

yijt = αi + β1Conflictj,t + β2Conflictj,t−1 + β3CRSVj,t + β4CRSVj,t−1 + Agei,t + Yeart + εi,j,t
(Equation 1)

Then, interaction terms between the contemporaneous and lagged measures of exposure
to conflict and CRSV and calendar year (in the form of indicator variables) were added into a
second model:

yijt = αi + β1Conflictj,t + β2Conflictj,t−1 + β3CRSVj,t + β4CRSVj,t−1

+ ∑
k≠k0

β5k (Conflictj,t × Yeark) + ∑
k≠k0

β6k (Conflictj,t−1 × Yeark)

+ ∑
k≠k0

β7k (CRSVj,t × Yeark) + ∑
k≠k0

β8k (CRSVj,t−1 × Yeark)

+ Agei,t + Yeart + εi,j,t

(Equation 2)

where yijt is a binary indicator equal to 1 if woman i in cluster j entered a first union during
year t, and 0 otherwise; its expected value corresponds to the conditional probability of en-
tering a first union in year t, given that no union had occurred before. The term αi denotes
woman-specific fixed effects, which are eliminated by the within transformation. The variables
Conflictj,t and Conflictj,t−1 capture conflict exposure at time t and t − 1, respectively, while
CRSVj,t and CRSVj,t−1 measure exposure to CRSV at time t and t − 1. The coefficients β1 and
β2 represent the contemporaneous and lagged associations between conflict exposure and the
probability of union formation, respectively, whereas β3 and β4 capture the corresponding as-
sociations for CRSV exposure. The termAgei,t includes fixed effects for age (dummy variables),
while Yeart accounts for period fixed effects (dummy variables). Because age equals calendar
year minus year of birth, and year of birth is absorbed by αi, the linear components of age and
period effects cannot be separately identified; one additional age or year dummy was therefore
omitted. This normalization does not affect the estimates of β1 to β4. In Equation 2, Yeark is an
indicator equal to 1 if t = k, and k0 denotes the reference year. The coefficients β5k to β8k are
year-specific interaction terms, so that β1 to β4 refer to the reference year k0, and the association
of contemporaneous conflict exposure in year k is given by β1 + β5k (and similarly for the other
exposure measures). εi,j,t is the error term, which varies across individuals, DHS clusters, and
observation periods. Regressionmodelswere estimatedwithout samplingweights. Because the
analysis relies on woman fixed effects, the estimates are identified fromwithin-woman changes
over time, while time-invariant characteristics related to the DHS sampling design are absorbed
by the fixed effects (Solon et al., 2015).

Contemporaneous conflictmeasureswere included, as conflicts andCRSV can either acceler-
ate (e.g., through forced marriages) or delay (e.g., postponement of planned marriages) union
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formation in the same year they occur. Lagged measures were also incorporated, recogniz-
ing that the mechanisms through which conflicts influence union formation may operate with
a temporal lag. For instance, the economic devastation caused by war can affect subsequent
union entry by disrupting local economies even after hostilities subside (Krafft et al., 2024).
Incorporating both contemporaneous and lagged measures of explanatory variables mitigates
specification bias, which can sometimes lead to sign reversals in coefficient estimates (Allison,
2015, 2022). Variables exhibiting perfect multicollinearity were automatically omitted by Stata
during model estimation. Multicollinearity among the remaining independent variables was
assessed using the variance inflation factor (VIF), with no evidence of severe multicollinearity
(minimum VIF = 1.04, mean VIF = 2.00, median VIF = 1.58, maximum VIF = 3.64).

The Stata command xtreg with the fe option was employed to estimate fixed-effects models.
This command implements the within transformation, which eliminates the individual-specific,
time-invariant component of the error term—that is, the effects of all time-invariant individual-
specific factors, whether observed or unobserved andwhether included in themodel or not. The
Wooldridge test indicated first-order serial correlation (p = .005). All models were therefore es-
timated with standard errors clustered at the DHS cluster level, the level at which conflict and
CRSV exposure are measured (Abadie et al., 2023). This accounts for both serial dependence
within women, whose person-years all fall within a single cluster, and correlation in union for-
mation outcomes among women living in the same cluster.

Results

Bivariate Analysis of Union Formation Timing by Conflict and CRSV Exposure

The timing of union formation by exposure to conflict and CRSV is illustrated in Figure 5, Panels
A and B. Women exposed to conflict at least once experienced later union formation, with a me-
dian age at union of 26 years, comparedwith amedian age of 22 years amongwomenwhowere
not exposed to conflict. In contrast, exposure to CRSVwas not associated with a statistically sig-
nificant difference in union timing. The survival curves for women exposed to CRSV and those
not exposed intersected, indicating that the effect of CRSV exposure varied over time and thus
violated the proportional hazards assumption. This pattern also underscored the limitations of
the conflict and CRSV measures used in this descriptive analysis.

Associations of Conflict and CRSVWith First Union Timing

The results of the fixed-effects models examining the contemporaneous and lagged effects of
conflict and CRSV exposure on the probability of first-union formation in Uganda are presented
in Figure 6, with the corresponding coefficients reported in Table S1.

Two main findings emerged. First, exposure to conflict during a given year was negatively
associated with the likelihood of entering a first union in that same year (β = −0.013, p < .001;
Figure 6, Panel A, or Table S1). Second, exposure to CRSV in the previous year was negatively
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Figure 5: Marriage Timing byExposure toConflict (PanelA, Left) andExposure toCRSV (Panel
B, Right)

Note. Panel A (left) compares the timing of first union by conflict exposure, while Panel B (right) compares it by
CRSV exposure. Dashed curves represent exposed individuals and solid curves those not exposed. The x-axis
represents age in years, starting at age 10, and the y-axis shows the proportion of individuals who remain single
at each age. The survival curves, estimated using the Kaplan–Meier estimator, depict the proportion of individuals
remaining single at each age. The shaded areas represent 95% confidence intervals. The horizontal dashed line at
50% marks the median survival threshold, and the corresponding point on the x-axis indicates the median age at
first union. A lower survival curve indicates an earlier age at first marriage. The p values shown in the figures are
derived from the log-rank test and indicatewhether differences inmarriage timing between individuals exposed and
not exposed to conflict or CRSV are statistically significant. Conflict and CRSV exposure vary over time. However,
for this descriptive analysis, individuals are classified as exposed to conflict (or CRSV) if they experienced conflict
(or CRSV) at least once during the entire observation period. These curves are descriptive and subject to immortal
time bias.

associated with the likelihood of entering a first union in the current year (β = −0.013, p = .011;
Figure 6, Panel D, or Table S1). Therewas no statistically significant association between conflict
exposure in a previous year and the likelihood of entering a first union in the current year (β
= 0.001, p = .691; Figure 6, Panel C, or Table S1). Similarly, there was no statistically significant
association between contemporaneous exposure to CRSV and the likelihood of entering a first
union (β = −0.003, p = .632; Figure 6, Panel B, or Table S1).

The results for the age and year fixed effects, both of which were statistically significant,
indicated that the likelihood of entering a first union varied substantially by age and across
time periods.

I sought to examine how the associations of conflict and CRSV with union formation
changed over time. To this end, I analyzed the interaction between contemporaneous measures
of exposure to conflict and CRSV and time (see Figure 7, Panels A and B). The negative associ-
ation between conflict exposure and the probability of union formation was more pronounced
before 1998 (Figure 7, Panel A), specifically during the first and second phases of the Lord’s
Resistance Army attacks. However, within a given cluster, periods of CRSV exposure were
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Figure 6: Lagged and Contemporaneous Associations of Conflict and CRSV With the Probabil-
ity of First Union in Uganda
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probability model that includes contemporaneous and lagged measures of conflict and CRSV, with controls for age and
calendar-year fixed effects. The upper panels (A, left; B, right) present predicted probabilities by exposure to conflict
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observation period.
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union in a given year, assuming that the individual has not entered a union before that year and conditional on their
covariate values. These probabilities reflect year-specific transition risks rather than cumulative probabilities over the
observation period.
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Note. These figures display the probability (average marginal predictions) of entering a first union, derived from a
linear probability model that includes contemporaneous and lagged measures of conflict and CRSV, with controls
for age and calendar-year fixed effects. The upper panels (A, left; B, right) present predicted probabilities by ex-
posure to conflict and CRSV, respectively, in the current year, whereas the lower panels (C, left; D, right) present
predicted probabilities by exposure to conflict and CRSV, respectively, in the previous year. In each panel, the x-axis
distinguishes individuals not exposed (“No”) and exposed (“Yes”) to conflict or CRSV, and the y-axis shows the
predicted probability of entering a first union. Points represent predicted probabilities, and vertical bars indicate
their confidence intervals. Because the data are in event-history format, each predicted probability represents the
conditional probability of entering a first union in a given year, assuming that the individual has not entered a union
before that year and conditional on their covariate values. These probabilities reflect year-specific transition risks
rather than cumulative probabilities over the observation period.

not associated with a significantly different temporal pattern in the probability of first union
formation compared with periods without CRSV exposure (Figure 7, Panel B). Overall, the
likelihood of entering a union was higher before 2000 but began to decline from 2001 onward
(Figure 7, Panel B; Figure 3).

I also examined the interaction between calendar year and lagged measures of conflict and
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Figure 7: Predicted Probability of First Union Formation Associated With the Interaction Be-
tween Conflict Exposure (Panel A, Upper) and CRSV (Panel B, Lower) in the Current Calendar
Years in Uganda
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Note. These figures display the predicted probabilities (average marginal predictions) of entering a first union based on
the interactions between exposure to conflict or CRSV and calendar year. Panel A shows predicted probabilities by
exposure to conflict in the current year interacted with calendar year, while Panel B presents predicted probabilities by
exposure to CRSV in the current year interacted with calendar year. The x-axis represents calendar year, and the y-axis
shows the predicted probability of entering a first union in that year. Predictions are derived from a fixed-effects linear
probability model that includes contemporaneous and lagged measures of conflict and CRSV, their interactions with
calendar year, and controls for age and calendar-year fixed effects. Points represent predicted probabilities for each year,
and vertical bars indicate the corresponding confidence intervals. In each panel, circles and dashed lines represent the
unexposed group, whereas triangles and solid lines represent the exposed group. Some predicted probabilities fall
below zero, a known property of linear probability models.
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Note. These figures display the predicted probabilities (average marginal predictions) of entering a first union based on
the interactions between exposure to conflict or CRSV and calendar year. Panel A shows predicted probabilities by
exposure to conflict in the current year interacted with calendar year, while Panel B presents predicted probabilities by
exposure to CRSV in the current year interacted with calendar year. The x-axis represents calendar year, and the y-axis
shows the predicted probability of entering a first union in that year. Predictions are derived from a fixed-effects linear
probability model that includes contemporaneous and lagged measures of conflict and CRSV, their interactions with
calendar year, and controls for age and calendar-year fixed effects. Points represent predicted probabilities for each year,
and vertical bars indicate the corresponding confidence intervals. In each panel, circles and dashed lines represent the
unexposed group, whereas triangles and solid lines represent the exposed group. Some predicted probabilities fall
below zero, a known property of linear probability models.

21

Note. These figures display the predicted probabilities (averagemarginal predictions) of entering a first union based
on the interactions between exposure to conflict or CRSV and calendar year. Panel A shows predicted probabilities by
exposure to conflict in the current year interacted with calendar year, while Panel B presents predicted probabilities
by exposure to CRSV in the current year interacted with calendar year. The x-axis represents calendar year, and
the y-axis shows the predicted probability of entering a first union in that year. Predictions are derived from a
fixed-effects linear probability model that includes contemporaneous and lagged measures of conflict and CRSV,
their interactions with calendar year, and controls for age and calendar-year fixed effects. Points represent predicted
probabilities for each year, and vertical bars indicate the corresponding confidence intervals. In each panel, circles
and dashed lines represent the unexposed group, whereas triangles and solid lines represent the exposed group.
Some predicted probabilities fall below zero, a known property of linear probability models.

CRSV (Figure 8, Panels A and B) on the probability of entering a first union. The results showed
no significant interaction between exposure to conflict in the previous year and calendar year
on the probability of entering a union (Figure 8, Panel A). Regarding the interaction between
lagged CRSV exposure and time, the findings indicate that, overall, CRSV exposure was asso-
ciated with a lower probability of first union formation. This reduced likelihood of entering
union in a given year when exposed to CRSV in the previous year was particularly pronounced
in 2001.
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Figure 8: Predicted Probability of the Interaction Between Conflict Exposure (Panel A, Upper)
and Exposure to CRSV (Panel B, Lower) in the Previous Year, and the Calendar Year, on the
Likelihood of Union Formation in Uganda
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Figure 8: Predicted Probability of the Interaction Between Conflict Exposure (Panel A, Upper) and
Exposure to CRSV (Panel B, Lower) in the Previous Year, and the Calendar Year, on the Likelihood of
Union Formation in Uganda
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Note. These figures present the predicted probabilities (average marginal predictions) of entering a first union based on
the interactions between exposure to conflict or CRSV and calendar year. The upper panel (Panel A) shows predicted
probabilities by exposure to conflict in the previous year interacted with calendar year, while the lower panel (Panel B)
presents predicted probabilities by exposure to CRSV in the previous year interacted with calendar year. The x-axis
represents calendar year, and the y-axis shows the predicted probability of entering a first union in that year. Predictions
are derived from a fixed-effects linear probability model that incorporates contemporaneous and lagged measures of
conflict and CRSV, their interactions with calendar year, and controls for age and calendar-year fixed effects. Points
represent predicted probabilities for each year, with vertical bars indicating the corresponding confidence intervals. In
each panel, circles and dashed lines represent the unexposed group, whereas triangles and solid lines represent the
exposed group. Because conflict and CRSV data start in 1989, lagged exposure measures were unavailable for 1989.
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Figure 8: Predicted Probability of the Interaction Between Conflict Exposure (Panel A, Upper) and
Exposure to CRSV (Panel B, Lower) in the Previous Year, and the Calendar Year, on the Likelihood of
Union Formation in Uganda
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Note. These figures present the predicted probabilities (average marginal predictions) of entering a first union based on
the interactions between exposure to conflict or CRSV and calendar year. The upper panel (Panel A) shows predicted
probabilities by exposure to conflict in the previous year interacted with calendar year, while the lower panel (Panel B)
presents predicted probabilities by exposure to CRSV in the previous year interacted with calendar year. The x-axis
represents calendar year, and the y-axis shows the predicted probability of entering a first union in that year. Predictions
are derived from a fixed-effects linear probability model that incorporates contemporaneous and lagged measures of
conflict and CRSV, their interactions with calendar year, and controls for age and calendar-year fixed effects. Points
represent predicted probabilities for each year, with vertical bars indicating the corresponding confidence intervals. In
each panel, circles and dashed lines represent the unexposed group, whereas triangles and solid lines represent the
exposed group. Because conflict and CRSV data start in 1989, lagged exposure measures were unavailable for 1989.
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Note. These figures present the predicted probabilities (averagemarginal predictions) of entering a first union based
on the interactions between exposure to conflict or CRSV and calendar year. The upper panel (Panel A) shows pre-
dicted probabilities by exposure to conflict in the previous year interacted with calendar year, while the lower panel
(Panel B) presents predicted probabilities by exposure to CRSV in the previous year interacted with calendar year.
The x-axis represents calendar year, and the y-axis shows the predicted probability of entering a first union in that
year. Predictions are derived from a fixed-effects linear probability model that incorporates contemporaneous and
lagged measures of conflict and CRSV, their interactions with calendar year, and controls for age and calendar-year
fixed effects. Points represent predicted probabilities for each year, with vertical bars indicating the corresponding
confidence intervals. In each panel, circles and dashed lines represent the unexposed group, whereas triangles and
solid lines represent the exposed group. Because conflict and CRSV data start in 1989, lagged exposure measures
were unavailable for 1989.

Sensitivity and Additional Analyses

I conducted multiple sensitivity analyses to assess the robustness of the results to alternative
methodological choices. First, following prior studies (e.g., Krafft et al., 2024), I measured con-
flict intensity using a four-category ordinal variable, where the first category corresponds to
no deaths, and the remaining three categories represent tertiles of the distribution of conflict
events, divided into low, medium, and high intensity. In keeping with the primary analyses, I
considered a 50 km radius around the DHS survey clusters. The results are presented in Table
S2. Consistent with the findings in Table S1, medium (β = −0.017, p < .001) and high (β =
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−0.019, p< .001) levels of exposure to conflict in a given year were associated with a lower prob-
ability of entering a union in that same year. Similarly, exposure to CRSV in the previous year
was associated with a reduced probability of entering a union in the current year (β = −0.013,
p = .013).

Second, I measured conflict exposure using the number of conflict events occurring within
a 50 km radius around the DHS survey clusters. As in the previous approach, I transformed
the number of conflict events into a four-category ordinal measure, where the first category
represented no conflict and the remaining three corresponded to tertile-based categories. The
results presented in Table S3 were very similar to those reported in Table S2 and to the main
results reported in Table S1. Specifically, exposure to a low (β = −0.009, p = .018) or medium
(β = −0.013, p = .018) count of conflict events in a given year was associated with a lower
probability of entering into a union in that same year. In addition, exposure to CRSV in the
previous year was associated with a lower probability of union formation in the current year (β
= −0.012, p = .022).

Third, I estimated separate regressions for contemporaneous and lagged conflict measures,
as done in some earlier studies (Krafft et al., 2024). Although this approach generally does not
allow a clear disentanglement of the contemporaneous and lagged effects of conflict (Allison,
2015, 2022), I nonetheless estimated models including either contemporaneous effects (Table
S4) or one-year lagged effects (Table S5). The specification using contemporaneous conflict
measures showed that exposure to conflict in a given year was associated with a significantly
lower probability of entering into a union in that same year (β = −0.010, p = .001), while con-
temporaneous exposure to CRSV did not reach statistical significance (β = −0.004, p = .420).
The specification using lagged measures produced similar patterns: exposure to conflict in the
previous year showed no significant association with the probability of entering into a union
in the current year (β = 0.000, p = .948), whereas exposure to CRSV in the previous year was
associated with a lower probability of entering into a union in the current year (β = −0.011, p
= .030). Overall, the contemporaneous and lagged estimates aligned closely with those from
the main analyses (Table S1), supporting a specification that allows for both contemporaneous
and lagged associations.

Fourth, I estimated fixed-effects models that included both contemporaneous and lagged
measures of conflict and CRSV, with one- and two-year lags (Table S6). The results, consistent
with those reported in Table S1, show that exposure to conflict in a given year was associated
with a significantly lower probability of entering into a union in that same year (β = −0.016,
p < .001). By contrast, exposure to conflict in the previous year (β < 0.001, p = .991) and two
years earlier (β < 0.001, p= .940) showed no significant association with union formation in the
current year. For CRSV, contemporaneous exposure was not significantly associated with the
probability of entering a union (β < 0.001, p= .993), whereas exposure to CRSV in the previous
year was associated with a reduced probability of entering a union in the current year (β =
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−0.016, p = .018). However, exposure to CRSV two years earlier was not statistically significant
(β = −0.007, p = .281). Taken together, these results further support the robustness of the main
model specification.

Fifth, I measured conflict and CRSV exposure using a 25 km radius around the DHS sur-
vey clusters instead of the original 50 km radius. The results (Table S7 or Figure S1, Panel A)
indicate, consistent with Figure 6, that conflict exposure in the current year was negatively as-
sociated with the timing of union formation within the same year (β = −0.015, p < .001). This
finding suggests that the impact of conflict on women's likelihood of entering into a union ex-
tends beyond a 25 km buffer zone. Similarly, exposure to CRSV in the previous year remained
negatively associated with union formation, with an effect estimate comparable in magnitude
to that observed in the main analysis (β = −0.010, p = .053; Table S7 or Figure S1, Panel B). The
weaker statistical evidence may reflect the smaller number of women classified as exposed un-
der the narrower 25-km buffer. Overall, the results provide further support for the robustness
of the estimated association across alternative spatial definitions of exposure. The analysis of
interactions between exposure to conflict in the current year within a 25-km buffer zone around
DHS clusters and calendar year (Figure S2) yielded results comparable to those of the main
analyses using a 25-km buffer around DHS clusters.

Sixth, I assessed the effects of conflict and CRSV on union formation among adolescent girls
(under age 20). As shown in Table S8, exposure to conflict in a given year was associated with a
lower probability of entering into a union in that year (β = −0.015, p< .001), whereas exposure
in the previous year was not statistically significant (β = 0.001, p = .933). Contemporaneous
exposure to CRSVwas also not statistically significant (β =−0.007, p= .622), whereas exposure
in the prior year was associated with a statistically significant reduction in the probability of
union formation (β = −0.010, p = .043). These findings suggest that conflict and CRSV have
affected union formation in a comparable manner among both adolescent girls and women of
all ages.

As a final robustness check, I estimated models including lagged, contemporaneous, and
future measures of conflict and CRSV (Table S9). Only future conflict exposure was associated
with current union formation (β = −0.018, p < .001), whereas contemporaneous conflict (β =
−0.005, p = .145) and lagged conflict (β = 0.004, p = .260) were not. In contrast, only lagged
CRSV was significantly associated with union formation (β = −0.015, p = .007), whereas con-
temporaneous CRSV (β = −0.006, p = .325) and future CRSV (β = 0.005, p = .393) were not.
These findings suggest caution in interpreting conflict effects as tied to a specific calendar year.
Their implications are discussed further in the Discussion section.

Discussion and Conclusion

Combining individual-level data from the 2016 Demographic and Health Survey with geo-
referenced data on conflict and conflict-related sexual violence (CRSV) from the UCDP-GED
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and GEO-SVAC, this study aimed to analyze the role of conflict in general, and CRSV in particu-
lar, in union formation in Uganda. This country, where widespread sexual violence and forced
marriages were perpetrated by rebel groups, provides an appropriate context for examining
this issue, which has not previously been addressed in this setting. Results from fixed-effects
linear probability models indicate that exposure to both armed conflict and CRSV is associated
with delayed first-union formation.

The first set of hypotheses concerned the association between armed conflict and union for-
mation. Hypothesis H1.0 posited that exposure to armed conflict would delay women’s entry
into a first union, whereas the competing hypothesis (H1.1) predicted an acceleration in union
formation. The results are more consistent with H1.0 than with H1.1: Exposure to conflict in a
given year was negatively associated with the probability of entering a union during that same
year. This findingwas observed both forwomen of all ages and for unions formedduring adoles-
cence. While this result contrasts with some previous studies (Krafft et al., 2024), it is consistent
with others (Jayaraman et al., 2009; Shemyakina, 2013; Torrisi, 2022). Several mechanisms may
underlie this association. First, when violent events occur before planned union ceremonies,
families may postpone these unions because of insecurity, displacement, or conflict-related eco-
nomic hardship (Caudillo & Lee, 2023; Torrisi, 2022). The Ugandan context lends plausibility to
this channel: more than 70%of theworkforce dependedon agriculture and services, and growth
in both sectors slowed considerably during the conflict period, with agricultural growth falling
below 1% by the mid-2000s (Merotto, 2020). Such disruptions likely increased economic uncer-
tainty and constrained households' ability to finance union-related expenses. In this case, the
observed decline reflects a genuine postponement of union formation. Second, union formation
decisions may be influenced by expectations of worsening security conditions (Bolano & Vig-
noli, 2021). As violence spreads to neighboring areas or information about escalating conflict
becomes available, couples and their families may delay planned unions even before violence
directly affects their locality.

When lagged, contemporaneous, and future measures of conflict were included simultane-
ously (Table S9), only future exposure remained significantly associated with a lower probabil-
ity of union formation; neither the contemporaneous nor the lagged measure was statistically
significant. Several factors may explain this pattern. First, conflict exposure may be persistent
over time within clusters, so exposure across adjacent years may be strongly correlated, poten-
tially masking the individual associations of contemporaneous, lagged, and future exposure
when included simultaneously in the model (Allison, 2022). The loss of the contemporaneous
association therefore does not necessarily challenge the main finding. Second, measurement
error in the timing of union formation relative to conflict, as well as unobserved time-varying
local shocks, may also contribute to this pattern (see limitations). The data do not allow me to
distinguish among these explanations. Overall, the estimates may be better interpreted as re-
flecting a multi-year regime of insecurity rather than associations with events occurring within
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a single calendar year.
The probability of entering a union was generally higher nationwide before 2001, although

it was lower among women exposed to conflict and CRSV. This elevated probability of union
formation would be driven by cultural norms, including child marriage, which was particularly
prevalent in northern Uganda, as well as in the districts of Kapchorwa and Palisa, and the Teso
and Eastern Uganda regions (Rubimbwa et al., 2012). In these contexts, early marriage was not
only socially accepted but also economically motivated, as it often represented a key source of
income through bride price for families (Bantebya et al., 2014). Although the overall likelihood
of union formationwas higher inUganda prior to 2001, womenwhowere exposed to armed con-
flict or CRSV during this period paradoxically exhibited a lower probability of entering a union.
This seemingly counterintuitive finding may be explained by the extreme conditions generated
by conflict, as previously discussed—such as the impoverishment of households making mar-
riage financially unfeasible, widespread insecurity, and short-term forced displacement during
periods of violence. Beginning in 2001, the probability of union formation declined significantly
at the national level among both conflict-exposed and non-exposed women. This decline likely
resulted from theweakening of traditional norms and rising female school enrolment, increased
female labormarket participation (Bantebya et al., 2014), which reduces the desirability of form-
ing a union. These findings indicate that union formation patterns in conflict settings are shaped
not only by cultural norms but also by structural violence.

The second set of hypotheses concerned the association between CRSV and women’s entry
into a first union. HypothesisH2.0 posited that exposure to CRSVwould accelerate union forma-
tion, whereas the competing hypothesis,H2.1, predicted a delay in union formation. The results
were more consistent with H2.1 than with H2.0: Women exposed to CRSV in the previous year
were less likely to enter a union during a given year. This finding contrasts with DiGiuseppe
and Haer (2023), who reported an increased risk of early marriage among women exposed to
CRSV, but is consistent with qualitative evidence from conflict-affected settings, including the
Democratic Republic of the Congo (Nachmani, 2024). Contrary to expectations that survivors
may enter a union rapidly to regain social acceptance, restore family honor, or avoid the stigma
associated with sexual victimization (Alexandre & Moke Mutondo, 2022; Omba Kalonda et al.,
2013; Rubini et al., 2023), exposure to CRSV was associated with delayed union entry. Women
exposed to CRSV, or living in communities heavily affected by such violence, may be perceived
as less desirable partners because of concerns related to sexual victimization, family reputation,
or sexually transmitted infections (Finnbakk&Nordås, 2019; Hockett et al., 2009;Weis&Borges,
1973). This interpretation is also consistent with the argument that CRSV may shape marriage-
market conditions through community-level perceptions of sexual victimization, family repu-
tation, and infection risk (Alexandre & Moke Mutondo, 2022; Claude et al., 2013). In addition,
CRSV may result in post-traumatic stress, anxiety, depression, and difficulties in forming and
maintaining intimate relationships (Cherlin et al., 2004; Delker et al., 2020; Woldetsadik et al.,
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2022). Previous research has further shown that sexual abuse can negatively affect attitudes
toward marriage and reduce preparedness for marital life (Larson & LaMont, 2005). Taken
together, these findings provide greater support for the mechanisms underlying H2.1 than for
those underlying H2.0. Specifically, they are more consistent with the argument that CRSV re-
duces opportunities for union formation and affects survivors’ capacity or willingness to form
intimate relationships than with the expectation that social pressures following victimization
accelerate union formation.

The evidence from this study and its implications may extend to other contexts that share
conflict patterns similar to those observed in Uganda—such as the use of forced marriage by
armed groups, attacks on civilians, and mass displacement—including the Democratic Repub-
lic of the Congo, Burkina Faso, Sudan, and the Central African Republic (Cohen & Nordås,
2014)—and that exhibit comparable socioeconomic and cultural conditions shaping family for-
mation. Moreover, as discussed earlier, the findings showing that exposure to conflict andCRSV
reduced the likelihood of union formation are consistent with evidence from Tajikistan (She-
myakina, 2013), the DRC (Mugisho, 2025a), and Azerbaijan (Torrisi, 2022), suggesting that
violent conflict and CRSV can delay or suppress union formation across diverse demographic
settings.

Theoretically, these findings highlight the potential value of integrating gendered and psy-
chosocial mechanisms into theories of union formation and conflict, which may overlook how
CRSV can affect subsequent union formation. They also support and extend life course and so-
cial disruption theories, which posit that armed conflict interferes with normative transitions to
adulthood—such as union formation—by destabilizing social structures, economic conditions,
and physical security (England&Albrecht, 1984; Juárez&Gayet, 2014; Park& Stokowski, 2009).

Limitations

Although this study provides robust evidence of negative associations between conflict and
CRSV and union formation in Uganda across multiple econometric specifications and alterna-
tive measures of conflict exposure, several limitations should be acknowledged. First, conflict
exposure was measured by linking georeferenced conflict data to survey clusters, an approach
that involves some arbitrariness in the choice of buffer zones (Brück et al., 2016). In addition,
spatial correlation between neighboring clusters with overlapping 50-km buffers was not ex-
plicitly accounted for, as Conley-type spatially robust standard errors are not implemented in
Stata’s xtreg, fe command. However, results were consistent with a 25-km buffer, which substan-
tially reduces spatial overlap. Second, this retrospective study is subject to selection and recall
biases. In particular, retrospective reports of age at first union and year of settlement in the clus-
ter are subject to recall error and age heaping, which may shift the timing of union formation
relative to the conflict timeline (Pullum, 2006; Schoumaker, 2014). Third, the migration mea-
sure does not capture temporary displacement during the conflict period. However, because
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conflict exposure was measured using large buffer zones (50 km), the resulting bias is likely
to be limited. Fourth, because the analyses were conducted at the annual level, contemporane-
ous measures of conflict exposure should be interpreted cautiously. Annual measurement may
create temporal misclassification by making it difficult to distinguish the timing of events that
occur at different points within the same year. For example, a womanmay enter a union early in
the year and subsequently be exposed to conflict later that year; the annual dataset would nev-
ertheless classify her union as occurring during a year of conflict exposure, even though union
formation preceded the event. Such operationalization and timing choices are recognized chal-
lenges in linking geocoded conflict data to household survey data (Luetke et al., 2026). Fifth,
the UCDP-GEDdataset includes only events from conflicts that reached at least 25 battle-related
deaths in a given year. This criterion excludes many nonlethal violent events that may also af-
fect union formation (Eck, 2012). Sixth, conflict exposure and union formation may be jointly
influenced by unobserved time-varying factors, such as poverty, unemployment, competition
over resources, or local cultural norms (Desmet et al., 2017; Goli et al., 2022). However, as dis-
cussed in the background section, the LRA insurgency—the largest conflict in Uganda—was
rooted primarily in political rather than economic or cultural factors (Kramer, 2012). Finally,
although the fixed-effects models control for time-invariant unobserved heterogeneity and for
factors that systematically vary with age and year through age and year fixed effects, they can-
not eliminate all sources of time-varying unobserved heterogeneity. In particular, the absence
of time-varying contextual controls, such as local sex ratios, and unobserved local shocks, such
as economic disruptions or school closures, may have affected the estimated associations.

Policy Implications

The policy implications of these findings are multifaceted. The postponement of marriage due
to conflict may delay first births and, in turn, influence completed fertility in contexts of lower
modern contraceptive use (Jayaraman et al., 2009). The decline in fertility observed in sub-
Saharan Africa has been attributed to rising ages at marriage (Thiede et al., 2020). Previous
studies have shown that women who marry before age 18 in sub-Saharan Africa have, on aver-
age, one additional child over their reproductive lifespan compared to those who marry after
18 (Onagoruwa & Wodon, 2018). This delay in marriage resulting from conflict or CRSV im-
plies a prolonged period during which women must depend on family resources or their own
capacity to provide for themselves. Promoting education and employment opportunities for
women could help mitigate these adverse consequences of conflict and CRSV (Chamberlin et
al., 2025; Shemyakina, 2013). These findings also underscore the importance of securing house-
hold income, particularly through employment stability and the creation of new economic op-
portunities, even in conflict-affected settings. Such measures could help reduce the prevalence
of child marriage by alleviating the economic pressures that drive some families to marry off
their daughters before the age of 18. In addition, such measures would allow both men and
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women exposed to conflict and CRSV, aged 18 and older, to enter a union based on personal
choice and at an appropriate time. Marrying and having children based on personal desire
rather than external circumstances offers significant benefits for both individual well-being and
demographic policy objectives. The ability to form a family out of personal choice, rather than
as a response to economic constraints or societal pressures, enhances overall life satisfaction and
psychological well-being (Noguchi, 2023). This approach aligns with rights-based population
policies that prioritize autonomy and voluntary decision-making over coercion (Barot, 2012).
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Online Supplement

Table S1: Fixed-Effects Model Examining the Associations of Exposure to Conflict and CRSV
With the Likelihood of Entering a First Union in Uganda

Variable Coefficient SE p
Exposure to conflict—Yes (Ref. = No) −0.013 *** 0.003 < .001
Lag 1 exposure to conflict—Yes (Ref. = No) 0.001 0.003 .691
Exposure to CRSV—Yes (Ref. = No) −0.003 0.006 .632
Lag 1 exposure to CRSV—Yes (Ref. = No) −0.013 * 0.005 .011
Age fixed effects (Ref. = 10)

12 −0.009 *** 0.002 < .001
13 −0.011 *** 0.003 < .001
14 −0.003 0.004 .536
15 0.022 *** 0.006 < .001
16 0.068 *** 0.008 < .001
17 0.095 *** 0.009 < .001
18 0.132 *** 0.011 < .001
19 0.140 *** 0.012 < .001
20 0.163 *** 0.014 < .001
21 0.132 *** 0.015 < .001
22 0.132 *** 0.017 < .001
23 0.129 *** 0.019 < .001
24 0.107 *** 0.021 < .001
25 0.122 *** 0.023 < .001
26 0.105 *** 0.025 < .001
27 0.074 ** 0.026 .005
28 0.070 * 0.029 .016
29 0.005 0.030 .861

Year fixed effects (Ref. = 1989)
1991 0.112 *** 0.006 < .001
1992 0.161 *** 0.008 < .001
1995 0.194 *** 0.010 < .001
1996 0.222 *** 0.011 < .001
1997 0.228 *** 0.012 < .001
1998 0.265 *** 0.014 < .001
1999 0.291 *** 0.015 < .001
2000 0.321 *** 0.016 < .001
2001 0.312 *** 0.017 < .001
2002 0.329 *** 0.018 < .001
2003 0.348 *** 0.019 < .001
2004 0.365 *** 0.020 < .001
2005 0.386 *** 0.021 < .001
2006 0.405 *** 0.022 < .001
2007 0.420 *** 0.023 < .001
2008 0.425 *** 0.024 < .001
2009 0.449 *** 0.025 < .001

Constant −0.271 *** 0.013 < .001

Note. This table displays coefficients, standard errors (SE), and p values from a fixed-effects linear probability model
using person–year data. The dependent variable indicateswhether a first union took place in a specific year (yes/no).
Explanatory variables include exposure to conflict and CRSV, both coded as yes/no, along with their 1-year lagged
measures. The controls include age and calendar-year fixed effects. Coefficients represent differences in the annual
probability of first union; for instance, exposure to conflict in a given year is associated with a 1.3-percentage-point
lower probability of first union that year, assuming other factors remain constant. Some year coefficients are omitted
due to collinearity or limited sample sizes. N = 15,900 women (90,558 woman-years). The sample size is not exactly
15,903women (106,461woman-years) because some observations and/or individualswith only 1 year of observation
were dropped due to the use of lagged measures of exposure to conflict and CRSV. CRSV = conflict-related sexual
violence; DHS = Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Table S2: Fixed-Effects Model Examining the Associations of Exposure to Conflict (Measured
on an Ordinal Scale) and CRSV With the Probability of Entering Into a Union in Uganda

Variable Coefficient SE p
Tertiles of contemporaneous fatalities (Ref. = no deaths)

Low −0.006 0.005 .194
Medium −0.017 *** 0.004 < .001
High −0.019 *** 0.005 < .001

Exposure to CRSV in the current year—Yes (Ref. = No) −0.005 0.006 .367
Tertiles of deaths in the previous year (Ref. = no deaths)

Low 0.001 0.004 .860
Medium 0.002 0.004 .722
High 0.007 0.005 .163

Exposure to CRSV in the previous year—Yes (Ref. = No) −0.013 * 0.005 .013
Age fixed effects (Ref. = 10)

12 −0.009 *** 0.002 < .001
13 −0.011 *** 0.003 < .001
14 −0.003 0.005 .525
15 0.022 *** 0.006 < .001
16 0.068 *** 0.008 < .001
17 0.095 *** 0.009 < .001
18 0.132 *** 0.011 < .001
19 0.140 *** 0.012 < .001
20 0.163 *** 0.014 < .001
21 0.132 *** 0.015 < .001
22 0.132 *** 0.017 < .001
23 0.129 *** 0.019 < .001
24 0.107 *** 0.021 < .001
25 0.122 *** 0.023 < .001
26 0.105 *** 0.025 < .001
27 0.074 ** 0.026 .005
28 0.070 * 0.029 .016
29 0.005 0.030 .856

Year fixed effects (Ref. = 1989)
1991 0.112 *** 0.006 < .001
1992 0.161 *** 0.008 < .001
1995 0.193 *** 0.010 < .001
1996 0.222 *** 0.012 < .001
1997 0.228 *** 0.012 < .001
1998 0.264 *** 0.014 < .001
1999 0.291 *** 0.015 < .001
2000 0.321 *** 0.016 < .001
2001 0.311 *** 0.017 < .001
2002 0.329 *** 0.018 < .001
2003 0.348 *** 0.019 < .001
2004 0.364 *** 0.020 < .001
2005 0.386 *** 0.021 < .001
2006 0.405 *** 0.022 < .001
2007 0.418 *** 0.023 < .001
2008 0.425 *** 0.024 < .001
2009 0.450 *** 0.025 < .001

Constant −0.271 *** 0.012 < .001

Note. This table reports coefficient estimates, standard errors (SE), and p values from a fixed-effects linear probability
model using person–year data. The dependent variable indicates whether a first union occurred in a given year.
Explanatory variables are exposure to conflict (no deaths, low, medium, high) and CRSV (yes/no) within a 50-km
buffer around DHS cluster points, and their 1-year lagged measures. Controls include age and calendar-year fixed
effects. Coefficients represent differences in the annual probability of first union; for example, high-level conflict
exposure is associated with a 1.9-percentage-point lower probability of first union, holding other factors constant.
Some year coefficients are omitted due to collinearity or small sample sizes. N = 15,900 women (90,554 woman-
years). The sample size is not exactly 15,903 women (106,461 woman-years) because some observations and/or
individuals were dropped due to the use of lagged measures of exposure to conflict and CRSV. CRSV = conflict-
related sexual violence; DHS = Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Table S3: Fixed-Effects Model Examining the Associations of the Number of Conflict Events
(Measured Using a Four-Category Ordinal Scale) and CRSV With Union Formation in Uganda

Variable Coefficient SE p
Tertiles of number of contemporaneous conflict events (Ref. = no event)

Low −0.009 * 0.004 .018
Medium −0.013 * 0.006 .018
High −0.008 0.005 .110

Exposure to CRSV in the current year—Yes (Ref. = No) −0.005 0.006 .415
Tertiles of number of conflict events in the previous year (Ref. = no event)

Low 0.001 0.004 .947
Medium 0.006 0.006 .353
High 0.007 0.005 .178

Exposure to CRSV in the previous year—Yes (Ref. = No) −0.012 * 0.005 .022
Age fixed effects (Ref. = 10)

12 −0.009 *** 0.002 < .001
13 −0.011 *** 0.003 < .001
14 −0.003 0.004 .554
15 0.022 *** 0.006 < .001
16 0.068 *** 0.008 < .001
17 0.095 *** 0.009 < .001
18 0.133 *** 0.011 < .001
19 0.140 *** 0.012 < .001
20 0.163 *** 0.014 < .001
21 0.132 *** 0.015 < .001
22 0.132 *** 0.017 < .001
23 0.129 *** 0.019 < .001
24 0.107 *** 0.021 < .001
25 0.122 *** 0.023 < .001
26 0.106 *** 0.025 < .001
27 0.074 ** 0.026 .005
28 0.070 * 0.029 .016
29 0.005 0.030 .862

Year fixed effects (Ref. = 1989)
1991 0.112 *** 0.006 < .001
1992 0.162 *** 0.008 < .001
1995 0.194 *** 0.010 < .001
1996 0.222 *** 0.012 < .001
1997 0.228 *** 0.012 < .001
1998 0.264 *** 0.014 < .001
1999 0.290 *** 0.015 < .001
2000 0.320 *** 0.016 < .001
2001 0.314 *** 0.017 < .001
2002 0.328 *** 0.018 < .001
2003 0.348 *** 0.019 < .001
2004 0.364 *** 0.020 < .001
2005 0.386 *** 0.021 < .001
2006 0.405 *** 0.022 < .001
2007 0.419 *** 0.023 < .001
2008 0.426 *** 0.024 < .001
2009 0.449 *** 0.025 < .001

Constant −0.273 *** 0.013 < .001

Note. This table presents coefficient estimates, standard errors (SE), and p values from a fixed-effects linear probabil-
itymodel based onperson–year data. The dependent variable indicateswhether a first union occurred in a given year.
The main explanatory variables are exposure to conflict (no event, low, medium, high) and CRSV (yes/no) within
a 50-km buffer of DHS cluster points, including 1-year lagged measures. Controls include age and calendar-year
fixed effects. Coefficients capture differences in the annual probability of first union; for instance, medium-level
conflict exposure is associated with a 1.3-percentage-point lower probability of first union, holding other factors
constant. Some year coefficients are excluded due to collinearity or small sample sizes. N = 15,900 women (90,554
woman-years). The sample size is not exactly 15,903 women (106,461 woman-years) because some observations
and/or individuals were dropped due to the use of lagged measures of exposure to conflict and CRSV. CRSV =
conflict-related sexual violence; DHS = Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Table S4: Fixed-Effects Model Examining the Associations of Contemporaneous Measures of
Conflict and CRSV Exposure With Union Formation in Uganda

Variable Coefficient SE p
Exposure to conflict—Yes (Ref. = No) −0.010 ** 0.003 .001
Exposure to CRSV—Yes (Ref. = No) −0.004 0.004 .420
Age fixed effects (Ref. = 10)
11 −0.012 *** 0.001 < .001

12 −0.018 *** 0.003 < .001
13 −0.018 0.004 .162
14 −0.007 *** 0.005 < .001
15 0.023 *** 0.007 < .001
16 0.065 *** 0.008 < .001
17 0.091 *** 0.009 < .001
18 0.127 *** 0.011 < .001
19 0.135 *** 0.013 < .001
20 0.156 *** 0.014 < .001
21 0.125 *** 0.016 < .001
22 0.125 *** 0.018 < .001
23 0.122 *** 0.019 < .001
24 0.099 *** 0.021 < .001
25 0.114 *** 0.024 < .001
26 0.098 ** 0.025 .005
27 0.067 * 0.027 .016
28 0.065 † 0.029 .853
29 0.002 0.029 .937

Year fixed effects (Ref. = 1989)
1991 0.118 *** 0.006 < .001
1992 0.171 *** 0.007 < .001
1995 0.203 *** 0.007 < .001
1996 0.226 *** 0.009 < .001
1997 0.251 *** 0.010 < .001
1998 0.263 *** 0.011 < .001
1999 0.265 *** 0.012 < .001
2000 0.292 *** 0.013 < .001
2001 0.314 *** 0.015 < .001
2002 0.342 *** 0.016 < .001
2003 0.328 *** 0.017 < .001
2004 0.343 *** 0.018 < .001
2005 0.359 *** 0.019 < .001
2006 0.374 *** 0.020 < .001
2007 0.392 *** 0.021 < .001
2008 0.408 *** 0.022 < .001
2009 0.419 *** 0.023 < .001

Constant −0.275 *** 0.011 < .001

Note. This table presents coefficient estimates, standard errors (SE), and p values from a fixed-effects linear proba-
bility model based on person–year data. The dependent variable captures whether a first union occurred in a given
year. Themain explanatory variables are contemporaneous exposure to conflict (yes/no) andCRSV (yes/no)within
a 50-km buffer of DHS cluster points. Controls include age and calendar-year fixed effects. Coefficients indicate dif-
ferences in the annual probability of first union; for instance, conflict exposure is associated with a 1.1-percentage-
point lower probability of first union, holding other factors constant. Some year coefficients are not displayed due
to collinearity or small sample sizes. N = 15,903 women (106,461 woman-years). CRSV = conflict-related sexual
violence; DHS = Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Table S5: Fixed-Effects Model Examining the Associations of Lagged Measures of Conflict and
CRSV Exposure With Union Formation in Uganda

Variable Coefficient SE p
Lag 1 exposure to conflict—Yes (Ref. = No) 0.000 0.003 .948
Lag 1 exposure to CRSV—Yes (Ref. = No) −0.011 * 0.005 .030
Age fixed effects (Ref. = 10)

12 −0.009 *** 0.002 < .001
13 −0.011 *** 0.003 < .001
14 −0.003 0.004 .562
15 0.022 *** 0.006 < .001
16 0.068 *** 0.008 < .001
17 0.095 *** 0.009 < .001
18 0.133 *** 0.011 < .001
19 0.140 *** 0.012 < .001
20 0.163 *** 0.014 < .001
21 0.133 *** 0.015 < .001
22 0.132 *** 0.017 < .001
23 0.129 *** 0.019 < .001
24 0.107 *** 0.021 < .001
25 0.122 *** 0.023 < .001
26 0.106 *** 0.025 < .001
27 0.074 ** 0.026 .005
28 0.070 * 0.029 .016
29 0.005 0.029 .853

Year fixed effects (Ref. = 1989)
1991 0.112 *** 0.006 < .001
1992 0.163 *** 0.008 < .001
1995 0.195 *** 0.010 < .001
1996 0.222 *** 0.012 < .001
1997 0.228 *** 0.012 < .001
1998 0.261 *** 0.014 < .001
1999 0.289 *** 0.015 < .001
2000 0.321 *** 0.016 < .001
2001 0.311 *** 0.017 < .001
2002 0.328 *** 0.018 < .001
2003 0.347 *** 0.019 < .001
2004 0.365 *** 0.020 < .001
2005 0.386 *** 0.021 < .001
2006 0.404 *** 0.022 < .001
2007 0.418 *** 0.023 < .001
2008 0.427 *** 0.024 < .001
2009 0.448 *** 0.025 < .001

Constant −0.274 *** 0.012 < .001

Note. This table presents coefficient estimates, standard errors (SE), and p values from a fixed-effects linear proba-
bility model based on person–year data. The dependent variable indicates whether a first union occurred in a given
year. The main explanatory variables are Lag 1 exposure to conflict (yes/no) and CRSV (yes/no) within a 50-km
buffer around DHS cluster points. Controls include age and calendar-year fixed effects. Coefficients capture differ-
ences in the annual probability of first union; for instance, CRSV exposure in the previous year is associated with
a 1.1-percentage-point lower probability of first union, holding other factors constant. Some year coefficients are
excluded due to collinearity or small sample sizes. N = 15,900 women (90,554 woman-years). The sample size is
not exactly 15,903 women (106,461 woman-years) because some observations and/or individuals were dropped due
to the use of lagged measures of exposure to conflict and CRSV. CRSV = conflict-related sexual violence; DHS =
Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Table S6: Fixed-Effects Model Examining the Associations of Contemporaneous and Lagged
(Lag 1 and Lag 2) Measures of Exposure to Conflict and CRSV With the Probability of Union
Formation in Uganda

Variable Coefficient SE p
Exposure to contemporaneous conflict—Yes (Ref. = No) −0.016 *** 0.004 < .001
Lag 1 exposure to conflict—Yes (Ref. = No) 0.000 0.004 .991
Lag 2 exposure to conflict—Yes (Ref. = No) 0.000 0.004 .940
Exposure to contemporaneous CRSV—Yes (Ref. = No) 0.000 0.007 .993
Lag 1 exposure to CRSV—Yes (Ref. = No) −0.016 * 0.007 .018
Lag 2 exposure to CRSV—Yes (Ref. = No) −0.007 0.006 .281
Age fixed effects (Ref. = 10)

13 −0.003 0.002 .227
14 0.002 0.004 .491
15 0.023 *** 0.005 < .001
16 0.064 *** 0.007 < .001
17 0.099 *** 0.008 < .001
18 0.137 *** 0.010 < .001
19 0.146 *** 0.011 < .001
20 0.168 *** 0.013 < .001
21 0.140 *** 0.015 < .001
22 0.140 *** 0.017 < .001
23 0.136 *** 0.018 < .001
24 0.115 *** 0.020 < .001
25 0.129 *** 0.023 < .001
26 0.113 *** 0.025 < .001
27 0.081 ** 0.026 .002
28 0.077 ** 0.029 .008
29 0.010 0.029 .746

Year fixed effects (Ref. = 1989)
1992 0.104 *** 0.007 < .001
1996 0.126 *** 0.012 < .001
1997 0.160 *** 0.013 < .001
1998 0.209 *** 0.014 < .001
1999 0.249 *** 0.016 < .001
2000 0.283 *** 0.017 < .001
2001 0.274 *** 0.017 < .001
2002 0.297 *** 0.019 < .001
2003 0.319 *** 0.020 < .001
2004 0.339 *** 0.021 < .001
2005 0.365 *** 0.022 < .001
2006 0.387 *** 0.023 < .001
2007 0.406 *** 0.024 < .001
2008 0.415 *** 0.025 < .001
2009 0.443 *** 0.026 < .001

Constant −0.256 *** 0.014 < .001

Note. This table presents coefficient estimates, standard errors (SE), and p values from a fixed-effects linear proba-
bility model based on person–year data. The dependent variable indicates whether a first union occurred in a given
year. The explanatory variables are exposure to conflict (yes/no) and CRSV (yes/no) within a 50-km buffer around
DHS cluster points, along with their 1- and 2-year lagged measures. Controls include age and calendar-year fixed
effects. Coefficients capture differences in the annual probability of first union; for example, conflict exposure in a
given year is associated with a 1.6-percentage-point lower probability of first union in that same year, holding other
factors constant. Some year coefficients are excluded due to collinearity or small sample sizes. N = 15,810 women
(74,640 woman-years). The sample size is not exactly 15,903 women (106,461 woman-years) because some observa-
tions and/or individuals were excluded due to the use of lagged measures of exposure to conflict and CRSV. CRSV
= conflict-related sexual violence; DHS = Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Table S7: Fixed-Effects Model Examining the Associations of Exposure to Conflict and Conflict-
Related Sexual Violence Within a 25-km Buffer Radius With Union Formation in Uganda

Variable Coefficient SE p
Exposure to conflict—Yes (Ref. = No) −0.015 *** 0.004 < .001
Lag 1 exposure to conflict—Yes (Ref. = No) 0.001 0.004 .933
Exposure to CRSV—Yes (Ref. = No) −0.007 0.006 .622
Lag 1 exposure to CRSV—Yes (Ref. = No) −0.010 † 0.006 .053
Age fixed effects (Ref. = 10)

12 −0.009 *** 0.002 < .001
13 −0.011 *** 0.003 < .001
14 0.013 *** 0.004 < .001
15 0.022 *** 0.006 < .001
16 0.068 *** 0.008 < .001
17 0.095 *** 0.009 < .001
18 0.133 *** 0.011 < .001
19 0.140 *** 0.012 < .001
20 0.163 *** 0.013 < .001
21 0.132 *** 0.015 < .001
22 0.132 *** 0.017 < .001
23 0.129 *** 0.019 < .001
24 0.107 *** 0.021 < .001
25 0.122 *** 0.023 < .001
26 0.105 *** 0.025 < .001
27 0.074 ** 0.026 .005
28 0.070 * 0.029 .016
29 0.006 0.029 .850

Year fixed effects (Ref. = 1989)
1991 0.114 *** 0.006 < .001
1992 0.163 *** 0.008 < .001
1995 0.196 *** 0.010 < .001
1996 0.224 *** 0.012 < .001
1997 0.230 *** 0.012 < .001
1998 0.265 *** 0.014 < .001
1999 0.292 *** 0.015 < .001
2000 0.324 *** 0.016 < .001
2001 0.313 *** 0.017 < .001
2002 0.330 *** 0.018 < .001
2003 0.350 *** 0.019 < .001
2004 0.368 *** 0.020 < .001
2005 0.388 *** 0.021 < .001
2006 0.406 *** 0.022 < .001
2007 0.421 *** 0.023 < .001
2008 0.427 *** 0.024 < .001
2009 0.452 *** 0.025 < .001

Constant −0.291 *** 0.017 < .001

Note. This table displays coefficients, standard errors (SE), and p values from a fixed-effects linear probability model
using person–year data. The dependent variable indicates whether a first union took place in a specific year of
observation (yes/no). Explanatory variables include exposure to conflict and CRSV within a 25-km buffer around
DHS cluster points, both coded as yes/no, along with their 1-year lagged measures. The controls include age and
calendar-year fixed effects. Coefficients represent differences in the annual probability of first union; for instance,
exposure to conflict in a given year is associatedwith a 1.5-percentage-point lower probability of first union that year,
assuming other factors remain constant. Some year coefficients are omitted due to collinearity or limited sample sizes.
N = 15,901 women (90,554 woman-years). The sample size is slightly smaller than 15,903 women (106,461 woman-
years) because some individuals and/or observations were excluded due to the use of lagged measures of conflict
exposure and CRSV. CRSV = conflict-related sexual violence; DHS = Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Figure S1: Predicted Probability of Union Formation by Exposure to Conflict (Left) and CRSV
(Right) Within a 25-km Radius of the 2016 DHS Clusters During the Current Year in Uganda
Figure S1: Predicted Probability of Union Formation by Exposure to Conflict (Left) and CRSV (Right)
Within a 25-km Radius of the 2016 DHS Clusters During the Current Year in Uganda

Note. This figure displays the probability (average marginal predictions) of entering a first union, derived from the
linear probability model presented in Table S7, which includes contemporaneous and lagged measures of conflict and
CRSV within a 25-km radius of the 2016 DHS clusters, with controls for age and calendar-year fixed effects. The left and
right panels present predicted probabilities by exposure to conflict in the current year and exposure to CRSV in the
current year. In each panel, the x-axis distinguishes individuals not exposed (“No”) and exposed (“Yes”) to conflict or
CRSV, and the y-axis displays the predicted probability of entering a first union. Points represent predicted probabilities,
and vertical bars indicate their confidence intervals. Each predicted probability represents the conditional probability
(hazard) that an individual enters a first union in a given year, assuming they have not entered a union before that year
and given their covariate values. These probabilities reflect year-specific transition risks rather than cumulative
probabilities over the observation period. CRSV = conflict-related sexual violence; DHS = Demographic and Health
Survey.

44

Note. This figure displays the probability (average marginal predictions) of entering a first union, derived from the
linear probability model presented in Table S7, which includes contemporaneous and lagged measures of conflict
and CRSVwithin a 25-km radius of the 2016 DHS clusters, with controls for age and calendar-year fixed effects. The
left and right panels present predicted probabilities by exposure to conflict in the current year and exposure to CRSV
in the current year. In each panel, the x-axis distinguishes individuals not exposed (“No”) and exposed (“Yes”)
to conflict or CRSV, and the y-axis displays the predicted probability of entering a first union. Points represent
predicted probabilities, and vertical bars indicate their confidence intervals. Each predicted probability represents
the conditional probability (hazard) that an individual enters a first union in a given year, assuming they have not
entered a union before that year and given their covariate values. These probabilities reflect year-specific transition
risks rather than cumulative probabilities over the observation period. CRSV= conflict-related sexual violence; DHS
= Demographic and Health Survey.

Figure S2: Predicted Probability of First Union by Conflict Exposure in the Current YearWithin
a 25-km Buffer Radius and Calendar Year in Uganda
Figure S2: Predicted Probability of First Union by Conflict Exposure in the Current Year Within a
25-km Buffer Radius and Calendar Year in Uganda

Note. This figure presents the predicted probabilities (average marginal predictions) of entering a first union based on
the interactions between exposure to conflict and calendar year. The x-axis represents calendar year, and the y-axis
shows the predicted probability of entering a first union in that year. Predictions are derived from a fixed-effects linear
probability model that includes contemporaneous and lagged measures of exposure to conflict and CRSV within a
25-km buffer radius, their interactions with calendar year, and controls for age and calendar-year fixed effects. Points
represent predicted probabilities for each year, and vertical bars indicate the corresponding confidence intervals.
Maroon estimates refer to individuals exposed to conflict, and black estimates refer to individuals not exposed to
conflict. CRSV = conflict-related sexual violence.
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Note. This figure presents the predicted probabilities (average marginal predictions) of entering a first union based
on the interactions between exposure to conflict and calendar year. The x-axis represents calendar year, and the
y-axis shows the predicted probability of entering a first union in that year. Predictions are derived from a fixed-
effects linear probability model that includes contemporaneous and lagged measures of exposure to conflict and
CRSVwithin a 25-kmbuffer radius, their interactionswith calendar year, and controls for age and calendar-year fixed
effects. Points represent predicted probabilities for each year, and vertical bars indicate the corresponding confidence
intervals. Maroon estimates refer to individuals exposed to conflict, and black estimates refer to individuals not
exposed to conflict. CRSV = conflict-related sexual violence.
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Table S8: Fixed-Effects Model Examining the Associations of Exposure to Conflict and Conflict-
Related Sexual Violence Within a 50-km Buffer Zone With Adolescent Union Formation in
Uganda

Variable Coefficient SE p
Exposure to conflict—Yes (Ref. = No) −0.013 *** 0.003 < .001
Lag 1 exposure to conflict—Yes (Ref. = No) 0.000 0.003 .948
Exposure to CRSV—Yes (Ref. = No) −0.004 0.006 .500
Lag 1 exposure to CRSV—Yes (Ref. = No) −0.010 * 0.005 .043
Age fixed effects (Ref. = 10)

12 0.015 *** 0.001 < .001
13 0.037 *** 0.002 < .001
14 0.070 *** 0.019 < .001
15 0.120 *** 0.004 < .001
16 0.188 *** 0.005 < .001
17 0.238 *** 0.006 < .001
18 0.300 *** 0.007 < .001
19 0.331 *** 0.008 < .001

Year fixed effects (Ref. = 1989)
1991 0.091 *** 0.006 < .001
1992 0.116 *** 0.007 < .001
1995 0.082 *** 0.007 < .001
1996 0.088 *** 0.007 < .001
1997 0.072 *** 0.007 < .001
1998 0.086 *** 0.007 < .001
1999 0.094 *** 0.007 < .001
2000 0.100 *** 0.007 < .001
2001 0.068 *** 0.007 < .001
2002 0.062 *** 0.006 < .001
2003 0.056 *** 0.006 < .001
2004 0.047 *** 0.006 < .001
2005 0.041 *** 0.005 < .001
2006 0.032 *** 0.005 < .001
2007 0.022 *** 0.005 < .001
2008 0.002 0.005 .637

Constant −0.078 *** 0.005 < .001

Note. This table displays coefficients, standard errors (SE), and p values from a fixed-effects linear probability model
using person–year data. The dependent variable indicates whether a first union took place in a specific year (yes/no)
before age 20. Explanatory variables include exposure to conflict and CRSV, both coded as yes/no, along with their
1-year lagged measures. The controls include age and calendar-year fixed effects. Coefficients represent differences
in the annual probability of first union; for instance, exposure to conflict in a given year is associated with a 1.3-
percentage-point lower probability of first union that year, assuming other factors remain constant. Some year co-
efficients are omitted due to collinearity or limited sample sizes. N = 15,900 women (90,558 woman-years). The
sample size is not exactly 15,903 women (106,461 woman-years) because some observations and/or individuals
were excluded due to the use of lagged measures of exposure to conflict and CRSV. CRSV = conflict-related sexual
violence; DHS = Demographic and Health Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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Table S9: Fixed-Effects Model Examining the Associations of Lagged, Contemporaneous, and
Future Measures of Exposure to Conflict and CRSVWith the Probability of Union Formation in
Uganda

Variable Coefficient SE p
Exposure to contemporaneous conflict—Yes (Ref. = No) −0.005 0.003 .145
Lag 1 exposure to conflict—Yes (Ref. = No) 0.004 0.003 .260
Future exposure to conflict—Yes (Ref. = No) −0.018 *** 0.003 < .001
Exposure to contemporaneous CRSV—Yes (Ref. = No) −0.006 0.006 .325
Lag 1 exposure to CRSV—Yes (Ref. = No) −0.015 ** 0.005 .007
Future exposure to CRSV—Yes (Ref. = No) 0.005 0.006 .393
Age fixed effects (Ref. = 11)

12 −0.008 *** 0.002 < .001
13 −0.016 *** 0.003 < .001
14 −0.008 † 0.004 .064
15 0.015 ** 0.005 .005
16 0.061 *** 0.007 < .001
17 0.089 *** 0.008 < .001
18 0.123 *** 0.010 < .001
19 0.136 *** 0.011 < .001
20 0.160 *** 0.013 < .001
21 0.128 *** 0.014 < .001
22 0.128 *** 0.015 < .001
23 0.123 *** 0.017 < .001
24 0.103 *** 0.018 < .001
25 0.120 *** 0.021 < .001
26 0.106 *** 0.024 < .001
27 0.066 ** 0.024 .007
28 0.065 * 0.028 .018
29 — — —

Year fixed effects (Ref. = 1990)
1991 0.103 *** 0.006 < .001
1995 0.167 *** 0.010 < .001
1996 0.207 *** 0.011 < .001
1997 0.226 *** 0.012 < .001
1998 0.260 *** 0.013 < .001
1999 0.286 *** 0.014 < .001
2000 0.319 *** 0.015 < .001
2001 0.310 *** 0.015 < .001
2002 0.329 *** 0.017 < .001
2003 0.346 *** 0.017 < .001
2004 0.365 *** 0.018 < .001
2005 0.387 *** 0.019 < .001
2006 0.407 *** 0.020 < .001
2007 0.417 *** 0.020 < .001
2008 0.427 *** 0.021 < .001

Constant −0.258 *** 0.012 < .001

Note. This table presents coefficient estimates, standard errors (SE), and p values from a fixed-effects linear prob-
ability model. The dependent variable indicates whether a first union occurred in a given year. The explanatory
variables include contemporaneous exposure to conflict (yes/no) and CRSV (yes/no), along with 1-year lagged
and 1-year future measures of each exposure, all defined within a 50-km buffer around DHS cluster points. Con-
trols include age and calendar-year fixed effects. Future exposure measures were included as a robustness check of
temporal ordering. Coefficients represent differences in the annual probability of first union associated with each
exposure measure, holding other variables constant. Dashes indicate a coefficient omitted from the model. N =
13,931 women (74,283 woman-years). CRSV = conflict-related sexual violence; DHS = Demographic and Health
Survey.
†p < .10. *p < .05. **p < .01. ***p < .001.
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