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Abstract

Background Although Bosnia and Herzegovina is one of the most studied cases of wartime sexual violence, reliable
population-based data on such violence remain lacking. This study provides nationally representative prevalence
estimates of direct, family-level, and community-level exposure to sexual violence nearly 30 years after the 1992-1995
war, and reports descriptive associations with selected psychosocial indicators.

Methods \We conducted a face-to-face household survey of 2,059 adults in 2024 using stratified, multi-stage
sampling. Personal, family, and community exposure to wartime sexual violence were measured as part of a module
recording victimization experiences. To assess potential underreporting, we included list experiments as an indirect
measure.

Results Personal exposure to wartime sexual violence was reported by 1.6% of respondents, while 6.0% reported
family exposure and 11.3% indicated that someone in their community had been victimized. Family exposure
varied sharply by ethnicity, with 10.2% among Bosniak (Bosnian Muslim), 1.5% among Croat, and 1.1% among Serb
respondents. List experiment results yielded comparable estimates: 2.4% for personal exposure and 9.6% for family
exposure. Respondents reporting exposure exhibited lower well-being, poorer self-rated health, more frequent sleep
disturbances, and higher levels of domestic violence.

Conclusions These findings provide the first robust, nationally representative estimates of wartime sexual violence
exposure in Bosnia and Herzegovina. They underscore the enduring social and health consequences of wartime
sexual violence and highlight the need for sustained mental health and social support interventions to address its
intergenerational legacy.
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Introduction

Reliable population-based data on wartime sexual vio-
lence remain scarce [1, 2]. Bosnia and Herzegovina (BiH)
is no exception. The 1992—-1995 war, which followed the
breakup of Yugoslavia, exposed civilians to severe and
varied forms of violence, including systematic campaigns
of ethnic cleansing and mass atrocities, and caused at
least 100,000 war-related deaths [3-7]. Sexual violence
was perpetrated across the conflict against both women
and men, often in detention and rape camps, serving
as an instrument of ethnic persecution and patriarchal
domination [8-19].

Yet, despite extensive documentation by journalists,
humanitarian organizations, and courts of law [15, 20],
no nationally representative estimates of the prevalence
of wartime sexual violence in BiH are available. Existing
figures, often cited in public discourse, stem from early
wartime estimates or small, non-representative samples
of survivors [21-27] and therefore cannot be used to
infer the broader population burden. The commonly
referenced estimates of 20,000 to 50,000 documented
female victims and around 3,000 male victims provide
only a rough sense of the scale of the violence and rest
on case reports rather than representative data [18, 19,
22, 28, 29]. The continued absence of systematic evidence
stands in contrast to the importance of the Bosnian case,
which reshaped the public debate on wartime sexual vio-
lence [16, 30, 31], and to the need for understanding how
such violence reverberates across families and communi-
ties over time [8, 32].

This study provides the first nationally representa-
tive estimates of exposure to wartime sexual violence
in Bosnia and Herzegovina, measured nearly 30 years
after the end of the conflict. We report prevalence rates
of personal, family-level, and community-level exposure
to wartime sexual violence, and assess how these experi-
ences continue to correlate with indicators of well-being,
health, and domestic violence. The findings show that
exposure to wartime sexual violence remains a wide-
spread and consequential aspect of post-conflict life in
Bosnia and Herzegovina, with lasting associations across
multiple domains of health and psychosocial well-being
[32-34]. By providing population-level estimates of the
prevalence and distribution of wartime sexual violence
nearly three decades after the conflict and in a setting
that has come to define global understandings of such
violence, this study offers a rare, long-term view of its
enduring presence within the population.

Data and methods

Data

Data collection was carried out face-to-face during Sep-
tember to December 2024 by a reputable survey com-
pany using computer-assisted personal interviewing
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(CAPI). Respondent recruitment followed a multi-stage
random sampling procedure to select enumerator start-
ing points, followed by a random walk. The primary
sampling units (PSUs) were Bosnia’s 6,141 naselja (set-
tlements), the smallest administrative unit used in the
country. We drew a random population-weighted sample
of 162 PSUs using population statistics provided by the
Agency for Statistics of Bosnia and Herzegovina (ASBH).
For the original draw, we stratified the population into
strata with higher and lower risk of sexual victimiza-
tion, and oversampled the former. Our analyses therefore
include design weights that correct this oversampling.
By scaling the weights to the target population size, we
also reduce potential bias arising from differential non-
response across strata and settlement sizes. Within each
settlement we determined enumerator starting points.
For this purpose, settlements were overlaid with a 0.006
degree raster grid. We then drew raster cells by means of
another population-weighted random draw, with grid cell
populations estimated using the Global Human Settle-
ment Layer (GHSL), produced by the European Com-
mission’s Joint Research Centre [35]. Enumerator starting
points were roadside locations within the selected grid
cells. Individual respondent recruitment then followed
a random walk procedure with enumerators contacting
every third household. One interview per household was
conducted with a household member over 18 years with
the most recent birthday. Interviews lasted 28 minutes
on average. In total, 5,288 recruitment attempts were
made for a final sample of 2,059 completed interviews
and a response rate of 38.9%, similar to comparable social
surveys conducted in Bosnia and Herzegovina [36, 37].
Additional information about the survey, in line with the
STROBE reporting guidelines [38], can be found in Sec-
tion B in the Supporting Information (SI).

Ethics

Given the sensitive nature of the survey, we took sev-
eral measures to mitigate potential harm to respon-
dents. Before the start of the interview, respondents were
briefed about the nature of the questionnaire and could
refuse participation upfront; they could also choose to
skip individual sensitive items or to terminate the inter-
view at any point. To allow respondents privacy when
responding to the sensitive items, enumerators handed
over the tablet, enabling respondents to answer ques-
tions on their own, in line with recommendations for
interviewing victims of WTSV [31]. The survey was pro-
grammed so that once respondents privately entered
their answers to the sensitive items, the enumerator could
not return to or view these questions, thereby ensuring
privacy and minimizing social pressure. Enumerators
received training in trauma-informed interviewing and
were instructed to monitor verbal and non-verbal cues of
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distress, to pause or discontinue the interview if needed,
and to report any concerns during daily debriefings with
field supervisors. A formal referral protocol to a Sara-
jevo-based psychologist specializing in wartime trauma
was in place throughout fieldwork, and all respondents
received a written debriefing sheet with our contact
details, the psychologist's number, and relevant local
helplines, ensuring access to support independent of the
enumerator. No respondent required activation of the
referral mechanism. Despite these safeguards, the non-
activation of the referral protocol cannot be interpreted
as definitive evidence that no discomfort occurred, given
the stigmatized nature of the subject matter. Further
methodological work on detecting and responding to
participant distress in such contexts would be valuable.
All procedures were coordinated with and approved by
the WZB Berlin Social Science Center’s Research Ethics
Review Board (Decision Nr. 2024/03/240).

Measurement

Our outcomes of interest are the prevalence of individ-
ual (where applicable), family member, and community
exposure to wartime sexual violence. Exposure to sexual
violence was measured as part of a ten-item victimiza-
tion module asked midway through the survey. Respon-
dents were asked: “During the period of the war in the
19905, which of the following, if any, happened to you, to
members of your family or community? I will hand over
the device to you to give you privacy. If a particular event
happened to you or to someone in your family or com-
munity—or you suspect that it happened—make a cross;
otherwise leave empty” They were then presented with
a list of different types of wartime victimization rang-
ing from “Had house, business, or fields destroyed” and
“Forced out of home” to “Shot, shelled, bombed” and, of
interest here, “Subjected to sexual violence” The mod-
ule was pre-tested to be mutually exclusive and exhaus-
tive, and the full distribution of responses is reproduced
in Table S2 in the SI. For each type of wartime victim-
ization, including exposure to wartime sexual violence,
respondents could indicate whether it happened to them,
to someone in their family, or to someone in their com-
munity (or refuse to answer). Direct questions about
personal wartime experiences were asked only of respon-
dents who were at least 12 years old at the beginning of
the 1992-1995 war (i.e., those aged 44 or older in 2024),
ensuring that solely individuals who could plausibly have
been directly exposed were included in the denominator
for individual-level prevalence estimates. This is reflected
in the lower sample size of n=968 for these items (see
Table S2 in the SI). Younger respondents were asked
about family- and community-level exposure only. In
other parts of the survey, we recorded respondents’ sex
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and ethnicity, allowing us to stratify responses by these
dimensions.

List experiment

A major methodological concern with recording highly
sensitive information such as exposure to wartime sexual
violence by means of direct questions is potential non-
response bias or respondents not answering truthfully.
While the privacy-enhancing questioning methods miti-
gate this concern, we additionally implemented two list
experiments, also known as item count technique (ICT)
[39—42]. For the first list experiment, a randomly selected
half of respondents (assigned by the CAPI device), the
treatment group, were asked “Can you tell me how many
of these experiences happened to you during the war in
the 1990s?” and given a four-item list that read “I had to
leave my home”, “I was part of a prisoner’s exchange’, “I
witnessed someone being killed’, and “I was subjected to
sexual violence” The control group was given the same
list minus the item “I was subjected to sexual violence”
Respondents were then asked to report “how many of
these experiences happened to you during the war in the
1990s?” and explicitly informed that they would not need
to say which things happened to them, just how many.
The difference of the average number of items mentioned
by the intervention group and the control group then
gives an estimate of the prevalence of exposure to war-
time sexual violence in our sample. For the second list
experiment, an analogous question was asked focused on
family victimization.

Analysis strategy

For the self-reported prevalence rates, we report
weighted averages and corresponding 95% confidence
intervals (CIs). Confidence intervals are constructed
on the logit (log-odds) scale and back-transformed to
the probability scale, a standard approach for estimat-
ing prevalence rates (proportions), which are naturally
restricted to the 0—1 interval [43—45]. Prevalence rates
are displayed graphically, with numeric values reported
in the text. The analysis was conducted in Stata 19 using
the software’s “svy” command to account for the complex
sampling design and to estimate uncertainty.

For the list experiment, we estimate ordinary least
squares (OLS) regressions of the number of items men-
tioned on a binary indicator for assignment to the treat-
ment or control group, including primary sampling unit
(PSU) fixed effects to account for spatially driven hetero-
geneity. The regression coefficient on the treatment indi-
cator represents the experimental estimate of prevalence.
Confidence intervals for the list-experimental estimates
are derived analytically, while differences between the
direct and list-experimental estimates are assessed using
nonparametric bootstrapping [46].
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Table 1 Summary statistics sample demographics

Mean SD Min Max Count
Female 049 0.50 0.00 1.00 2,059
Age 4591 16.49 18.00 85.00 2,059
Bosniak 0.50 0.50 0.00 1.00 2,059
Serb 0.35 048 0.00 1.00 2,059
Croat 0.15 036 0.00 1.00 2,059

Weighted summary statistics for core demographic variables. Full descriptive
results, including all outcome variables, are provided in Table S2 in the
Supplementary Information (SI)
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Fig. 1 Population prevalence for exposure to wartime sexual vio-
lence. Prevalence of individual-, family-, and community-level exposure to
wartime sexual violence (WTSV) in Bosnia and Herzegovina, self-reported.
Bars show weighted population prevalence rates; lines indicate logit-
based 95% confidence intervals

Results

Summary statistics

Table 1 presents weighted descriptive statistics for key
demographic characteristics of the sample. Approxi-
mately half of our sample (49%) was female, with an aver-
age age of 46 years. This compares to a projected average
age of the 18+ years population of 48 years for the year
2020 [47]. Ethnic composition in the sample—50% Bos-
niak, 35% Serb, and 15% Croat—closely matches the 2013
census proportions of 50%, 31%, and 15% [48], indicating
that the sampling strategy successfully captured popula-
tion composition.

Prevalence rates

Figure 1 presents the core outcome of this study: the
prevalence of exposure to wartime sexual violence
(WTSV) nearly thirty years after the end of the war
in Bosnia and Herzegovina. Overall, 1.61% of respon-
dents (95% CI: 0.71 to 3.60) reported that they were
personally subjected to sexual violence during the war;
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Fig. 2 Prevalence of WTSV by sex. Personal, family, and community
exposure to wartime sexual violence (WTSV) by sex of respondent. Bars
show weighted mean prevalence rates; lines indicate logit-based 95%
confidence intervals

6.02% (95% CI: 3.85 to 9.30) reported that a family mem-
ber had experienced WTSV; and 11.27% (95% CL: 8.07 to
15.53) indicated that WTSV had taken place within their
communities. These estimates, derived from a popula-
tion-representative survey, thus indicate that sexual vio-
lence affected a non-negligible share of the population,
with more than one in ten respondents reporting that
members of their community were victims of WTSV.

Prevalence by subgroup

Figure 2 disaggregates these reported prevalence rates
by the sex of the respondent. Female respondents
reported slightly higher personal exposure to WTSV
(1.72%, 95% CI: 0.66 to 4.43) than male respondents
(1.50%, 95% CI: 0.41 to 5.32), but this difference is not
statistically significant (A = 0.14, p = 0.86). In contrast,
for family-level victimization, prevalence among female
respondents (5.14%, 95% CI: 3.17 to 8.22) was somewhat
lower than among male respondents (6.87%, 95% CL
4.17 to 11.12)—a difference that is again not statistically
significant (A = 1.73, p = 0.16).

The only significant difference appears for commu-
nity-level exposure: 13.43% of female respondents
(95% CIL: 9.39 to 18.86) reported that members of their
community were subjected to WTSV, compared to
9.18% (95% CI: 6.33 to 13.12) among male respondents
(A =4.26, p = 0.007). Overall, these results thus suggest
broadly similar reporting patterns across sexes, with a
modestly higher propensity among women to recognize
WTSV at the community level.

Stark differences emerge when stratifying prevalence
rates by the ethnicity of the respondent (Figure 3). Pre-
vious qualitative and documentary evidence indicates
that Bosniaks were disproportionately affected by war-
time sexual violence [8, 28, 49, 50], and our representa-
tive prevalence estimates closely reflect this pattern. An
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Fig. 3 Prevalence of WTSV by ethnicity. Individual-, family-, and community-level exposure to wartime sexual violence (WTSV) by ethnicity of respon-
dent. Ethnicity category “other” (16 respondents, 0.78% of the sample) omitted for ease of presentation. Bars show weighted mean prevalence rates; lines

indicate logit-based 95% confidence intervals
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Fig. 4 Prevalence estimates from the list experiments. List experi-
ment (indirect) estimates of individual- and family-level exposure to war-
time sexual violence (WTSV). Points represent mean prevalence estimates
from OLS models; horizontal lines show analytical (Wald) 95% confidence
intervals

estimated 2.27% of Bosniak respondents (95% CI: 0.96
to 5.28) reported having personally been subjected to
WTSV, compared to 1.70% among Croat (95% CIL: 0.21
to 12.49) and 0.70% among Serb respondents (95% CL:
0.17 to 2.85). Even more strikingly, 10.24% of Bosniaks
(95% CI: 6.46 to 15.86) reported that a close family mem-
ber had been victimized—seven to nine times higher
than among Croats (1.15%, 95% CL: 0.30 to 4.21) or Serbs
(1.50%, 95% CI: 0.55 to 4.07).

The same pattern holds for community-level exposure,
reported by 18.66% of Bosniaks (95% CI: 13.19 to 25.73),
compared with 4.94% of Croat (95% CI: 1.63 to 14.01)
and 3.26% of Serb respondents (95% CI: 1.57 to 6.63).
Differences in reported WTSV rates between Bosniak

and other ethnicities are not statistically significant for
personal victimization (p > 0.1) but are highly signifi-
cant for family and community exposure (p < 0.001).
Taken together, these results underline that Bosnia and
Herzegovina’s Bosniak population experienced markedly
higher rates of wartime sexual violence than other ethnic
groups.

List experiment

To assess whether the sensitive nature of the questions
may have led to underreporting, Figure 4 compares prev-
alence estimates derived from the list experiments with
those based on direct self-reports. To minimize respon-
dent burden, the list experiment was restricted to per-
sonal and family member WTSV victimization and did
not include community member exposure.

Comparing the average number of items mentioned
in the treatment and control groups yields an estimated
prevalence of 2.40 percentage points (95% CL: —5.42 to
10.22, p =0.55, not significant) for personal WTSV
exposure and 9.57 percentage points (95% CI: 3.04 to
16.09, p = 0.004) for family WTSV victimization. These
values are somewhat higher than those derived from the
direct self-report questions (Figure 1), but of broadly sim-
ilar magnitude. The slightly higher point estimates may
reflect underreporting in direct questions, or may sim-
ply be due to sampling variability. Formal bootstrap tests
reveal no statistically significant differences between the
direct and list-experimental estimates for either personal
WTSV exposure (A = 0.79, p = 0.84) or family exposure
(A = 3.55, p = 0.29). The list-experimental results there-
fore provide independent confirmation of the reliability
of the self-reported prevalence rates.

Correlation with well-being and domestic violence

As a final step in our analysis, we investigate correlates
of exposure to WTSV across indicators of well-being,
health, and domestic violence—dimensions that prior
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Fig. 5 Correlation of family exposure to wartime sexual violence
with measures of well-being and domestic violence. Pairwise correla-
tions between family exposure to wartime sexual violence (WTSV) and
indicators of well-being and domestic violence. All correlations statistically
significant at p < 0.001

literature has shown to be negatively affected by such
violence [24, 34, 51-58]. That literature has tended to
focus on short-term outcomes, whereas our investiga-
tion contributes estimates nearly 30 years after the end
of the conflict. To keep the analysis focused, we examine
correlates of family-level WTSV victimization, for which
complete data were available for all respondents. Figure 5
presents these main results; Figures S1 and S2 in the SI
show analogous and substantively similar patterns for
personal and community-level victimization.

Exposure to family WTSV is systematically asso-
ciated with lower reported happiness (p = —0.16,
95% CI: —0.21 to —0.12) and poorer self-assessed health
(p = —0.07, 95% CI: —0.12 to —0.03). The strongest cor-
relations appear for sleep quality (p = —0.30, 95% CIL:
—0.34 to —0.26)—an indicator often associated with
trauma [59, 60]—and for emotional health (p = —0.32,
95% CI: —0.36 to —0.28). Family WTSV also correlates
positively with higher reported levels of domestic vio-
lence (p = 0.16, 95% CL: 0.12 to 0.20). While these cor-
relations are moderate in magnitude, they consistently
point to poorer well-being among respondents reporting
family-level WTSV exposure; all are statistically signifi-
cant at p < 0.001. Even 30 years after the end of the war
in Bosnia and Herzegovina, WTSV exposure remains
associated with a broad range of negative psychosocial
outcomes.

Discussion

This study provides the first nationally representative evi-
dence on exposure to wartime sexual violence (WTSV)
in Bosnia and Herzegovina nearly three decades after the
end of the 1992—-1995 war. In our 2024 survey of more
than two thousand respondents, 1.6% reported hav-
ing personally experienced sexual violence during the
war, 6.0% reported that a close family member had been
victimized, and 11.3% indicated that such violence had
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occurred within their communities. Expressed in abso-
lute numbers, these proportions correspond to approxi-
mately 27,100 individuals (95% CI: 4,986 to 49,291) who
personally survived wartime sexual violence, 208,400
(95% CI: 117,385 to 299,458) who reported family-level
victimization, and 390,300 (95% CI: 265,537 to 515,007)
who were exposed to community-level WTSV. While
these estimates are subject to uncertainty, they fall
broadly within the often-cited range of 20,000 to 50,000
direct victims [18, 21, 22, 28]. Unlike those extrapolations
based on case documentation, the present analysis draws
on systematic, population-representative data, thereby
strengthening the empirical foundation for understand-
ing the scale of wartime sexual violence in Bosnia and
Herzegovina.

Our estimates are consistent across male and female
respondents, but also show that the burden of victimiza-
tion is unevenly distributed: reports of family and com-
munity exposure are markedly higher among Bosniak
respondents than among Croat or Serb respondents, mir-
roring earlier documentary evidence on patterns of vio-
lence [14, 16, 28, 49, 61]. Moreover, exposure to WTSV
remains systematically associated with poorer well-being,
reduced self-rated health, lower emotional stability, and
higher reported domestic violence, underscoring the
continuing psychosocial consequences for affected fami-
lies and communities [34, 62].

The estimates presented here are necessarily subject
to uncertainty and potential biases. First, non-response
may lead to conservative estimates if individuals with
direct or family-level exposure were less likely to par-
ticipate. While this possibility cannot be fully ruled out,
enumerators recorded very few refusals to the victim-
ization module itself, suggesting that selection among
respondents was limited. Second, although our stratified
design intentionally oversampled high-risk localities, the
use of design weights restores representativeness at the
population level. Third, self-reported measures of sexual
violence may suffer from underreporting, particularly in
a social context where stigma persists [63]. That said, the
use of indirect list experiments yielded results broadly
consistent with those from direct survey questions, sug-
gesting that underreporting was limited. The distance in
time from the war may also have facilitated more candid
responses by reducing fear and shame. A final source of
potential bias is survivorship bias: victims of WTSV who
were killed cannot report [18]. This is why family- and
community-level exposure measures are essential, as
they provide a more complete account of victimization,
encompassing cases where direct victims survived and
where they did not. Taken together, while the estimates
appear robust, the potential sources of bias identified
above would tend to depress rather than inflate observed
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prevalence. The reported figures should therefore be
interpreted as conservative lower bounds.

The findings corroborate earlier qualitative and docu-
mentary evidence that sexual violence during the Bos-
nian war was both widespread and targeted, while
providing, for the first time, systematic evidence on the
scale and distribution of victimization in the population.
By using non-intrusive measures and combining direct
questions with list-experimental estimates to produce
population-level estimates, our study directly addresses
challenges highlighted in recent reviews of wartime sex-
ual violence, including the scarcity of reliable prevalence
data and the need for improved methodologies capable of
capturing underreporting and hidden victimization [22,
31, 64]. Our results further speak to emerging work on
the broader and longer-term consequences of wartime
sexual violence for survivors and their families [65, 66].
Echoing this literature, we demonstrate that the effects of
wartime sexual violence extend beyond direct survivors,
affecting families and communities more broadly. Cor-
relations with reduced well-being and elevated domestic
violence underscore the enduring reach of wartime sex-
ual violence, which continues to shape households nearly
thirty years after the conflict.

These long-term consequences likely operate through
multiple channels, including individual psychological
sequelae and socially transmitted forms of trauma [34, 52,
54, 55, 59-62]. Addressing such long-term, intergenera-
tional consequences requires sustained attention beyond
the immediate post-conflict period. Evidence from other
settings indicates that effective responses depend on
enabling survivors to safely disclose their experiences and
access help, building community awareness of available
support, and mobilizing local actors to collectively con-
front and sanction sexual violence [67, 68].

Reliable data on wartime sexual violence remain scarce,
even though such violence is widespread across conflicts,
with systematic reviews estimating its prevalence among
women and girls at roughly 11% globally [2]. Our popula-
tion-level estimates fall within this global range, suggest-
ing that Bosnia and Herzegovina’s prevalence levels are
broadly comparable to those observed in other conflict
settings. Similar long-term legacies to those documented
in BiH are therefore likely present in other societies
affected by wartime sexual violence. Systematic, popula-
tion-based research across such contexts remains essen-
tial for understanding the enduring social and health
burden of wartime sexual violence.

Despite the constraints of retrospective self-reporting,
the results presented here offer one of the few popula-
tion-level estimates of a form of violence seldom cap-
tured in representative data. Wartime sexual violence in
Bosnia and Herzegovina was not only a defining feature
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of the war itself but continues to shape the health and
well-being of individuals and families decades later.
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