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Abstract
Objective: There is a need to understand the epidemiology and long-term trajectories of
the mental health of war-affected populations. Two papers in this dissertation use cross-sectional,
retrospectively reported data collected as part of the World Mental Health (WMH) Survey
Initiative to examine the association between four categories of predictors and forced
displacement in World War II as well as the association between being a civilian in a war
zone/region of terror in World War II with subsequent first onset and persistence of mental
disorders. The third paper uses cross-sectional, retrospectively reported data collected as part of
a longitudinal study of war-affected youth in Sierra Leone to examine the association between
war traumas and symptoms of PTSD.
Methods: The associations of predictors and forced displacement, as well as the
association of war exposures with lifetime onset and persistence of mental disorders, were
assessed with discrete-time survival analysis and conditional logistic regression. For the third
paper, the association between war exposures and PTSD symptom severity was assessed with
linear regression.
Results: Respondent age at the beginning of World War II, country, urbanicity of
childhood residence, and war-related traumatic experiences were significantly associated with
increased risk of displacement. Being a civilian in a war zone or region of terror in World War II
was associated with an increased risk of subsequent lifetime occurrence of major depressive
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disorder and anxiety disorder. The association of war exposure with first onset of major
depressive disorder was strongest in the early years after the war and decayed over time, while
the association with anxiety disorders increased with age. War exposure was associated with low
12-month persistence of anxiety disorders among lifetime cases. In the third paper, war
exposures including injuring or killing others, death of a father, and death of a mother were
associated with symptoms of PTSD.
Conclusions: Experiencing war can have a detrimental effect on mental health and
functioning of youth not only in the short term, but also into adulthood. Understanding how
different patterns of war exposures are related to mental health will help identify those youth
most in need of services.
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The 20th past century has been characterized by an unprecedented number of individuals
forced to leave their homes due to war and political violence. There are over 50 million persons
worldwide currently displaced due to conflict and persecution (UNHCR, 2014), a number
surpassed only by World War II-related displacement in the 1930’s and 40’s. Although estimates
vary, at least 40 million civilians throughout Europe were uprooted during World War II
(Kulischer, 1948; Proudfoot, 1956), while approximately 10 million people in Japan fled major
cities and moved to rural areas (Havens, 1978). Millions of people were left homeless at the end
of World War II, with roughly 1 million civilians in Europe living in displacement camps until
the late 1940’s (Wyman, 1998; Shephard, 2010; Zahra, 2011).
Understanding the impact of displacement on mental health is important in order to
develop and implement mental health policies and programs that meet the needs of displaced
populations. Inferences about the effects of displacement on mental health are by necessity made
using observational data. Specific to World War II, researchers in Germany used representative,
population-based surveys of elderly Germans who were children during the war to document
significant long-term associations between the experience of displacement during the war and
symptoms of PTSD (Freitag et al., 2013; Kuwert et al., 2012) and anxiety (Kuwert et al., 2009)
many years later. Studies using data from the Helsinki Birth Cohort Study document significant
long-term associations in Finnish adults of displacement as a child with adult depression
(Pesonen et al., 2007; Eriksson et al., 2014; Santavirta et al., 2015) and severe mental disorder
(Raikkonen et al., 2011) many years later. Research using non-representative samples of English
adults who were either displaced or nondisplaced as children during World War II documented a
significant association between displacement and adult psychological distress many years later
(Waugh et al., 2007; Foster et al., 2003).
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A potential shortcoming of the above studies is their limited ability to account for factors
prior to the war associated with displacement that might also have been independent risk factors
for adult mental illness (Gilman, 2007). Research in the field of demography indicates that, in the
context of war and political conflict, displacement is not a random process, but rather that
individuals have some degree of human agency and choice regarding migration even in the most
constrained circumstances (Turton, 2003; Shellman & Stewart, 2007; D’Orazio & Yonamine,
2015). Three groups of factors have been suggested to influence decisions to leave – root causes,
proximate conditions, and intervening factors (Schmeidl, 1997). Root causes include economic
conditions, such as poverty and disadvantage. Proximate causes are defined as acts of political
conflict and physical violence that can vary across small geographic areas within a single
country. And intervening factors are obstacles or facilitators that can affect displacement, such as
community ties and social networks (Bohra-Mishra & Massey, 2011; Adhikari, 2013).
Empirical research on the determinants of displacement during war has focused much
more on root causes than the other two hypothesized classes of determinants of displacement,
using national-level data to make inferences about the push and pull factors that influence
person-level behaviors related to forced displacement (Davenport et al., 2003; Edwards, 2009).
Much less is known about the effects of contexts and individual-level characteristics (Williams et
al., 2012; Turton, 2003). To date, information on displacement in World War II comes largely
from qualitative data such as first-person accounts documented in memoirs and diaries,
newspapers and press releases at the time of the conflict, and aggregated records and reports of
displaced populations kept by NGOs or local or national authorities (Kulischer, 1948; Proudfoot,
1956; Manley, 2012; Risser, 2012; Havens, 1978). No studies have conducted quantitative
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national or cross-national analyses of individual-level predictors of displacement in World War
II.
The aim of the current paper is to use data collected in the 2001-2006 WHO World
Mental Health (WMH) Surveys (Kessler et al., 2009) to identify individuals born and residing in
European countries or Japan who were displaced as children during World War II and to
examine pre-existing factors that might predict which of them became displaced during the war.
Examining patterns and predictors of nonrandom selection into displacement is an important
preliminary step for any subsequent attempt to evaluate the long-term effects of displacement on
psychosocial functioning. Once we identify predictors of displacement that may also be
associated with mental health outcomes, potential confounders can be controlled for in
subsequent analyses. We examine four categories of predictors that occurred prior to
displacement: socio-demographic characteristics, childhood family adversities, traumatic
experiences that occurred in the context of the war, and psychiatric disorders.

Methods
The sample
Although the WMH Survey has been administered in 28 countries throughout the world
(Kessler et al., 2010), we focus here on a subset of these countries that were directly involved in
World War II: Belgium, France, Germany, Italy, Japan, Netherlands, Romania, and Ukraine. All
surveys were based on stratified multistage clustered area probability household samples
(Kessler et al., 2007; Heeringa et al., 2008). All the surveys other than in Japan were nationally
representative, while the Japanese survey was based on a sample of major cities (Kawakami et
al., 2005). Interviews were administered face-to-face in respondent homes and data were
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weighted to adjust for differential probabilities of selection and to match the social and
demographic characteristics of the country. Institutional review boards of organizations that
coordinated the surveys in each country reviewed and provided IRB approval. Informed consent
was obtained using procedures approved by these local IRBs prior to administering the interview
(Kessler et al., 2010).
The subsample of respondents considered in the current report consists of those born and
still residing in the countries listed above who reported having endured forced displacement
during their lifetime. We then further refined the sample to focus on WWII specifically by
selecting those who also reported that they were civilians in a war zone or region of terror
between 1933-1945 (Western Europe) or 1940-1945 (Eastern Europe and Japan). It is
noteworthy that the exclusion of individuals who no longer reside in their country of birth might
have influences on the associations examined here, as living in another country might be related
to forced displacement during the war. WMH surveys were also carried out in other countries
that were directly involved in World War II (Bulgaria, Northern Ireland), but these surveys were
excluded because fewer than 15 survey respondents in each country reported living in a war zone
or region of terror during World War II. The final sample includes 670 individuals, 73 of whom
were displaced during World War II.
Measures
Displacement. A checklist of lifetime traumatic experiences was included in the WMH
surveys. One of the questions in that checklist asked “Were you ever a refugee – that is, did you
ever flee from your home to a foreign country or place to escape danger or persecution?”
Respondents who reported having been a refugee were then asked their age when they were first
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displaced and how many years they were displaced. We focus here on those who reported
displacement during the years of World War II.
Socio-demographic Characteristics. Socio-demographic variables of interest include age
at the time of the beginning of the war, sex, parental education level, country of residence,
number of siblings, and urbanicity during childhood. Parental education was defined as no
education beyond graduation from secondary school versus any education beyond secondary
school. Childhood urbanicity was self-reported as large city, small city, suburbs of a large or
small city, town/village, rural area, and moved around a lot.
Traumatic Experiences. Respondents were asked about lifetime exposure and age of first
occurrence of each of 24 kinds of traumatic experiences other than being a civilian in a war
zone/region of terror and forced displacement. They were also asked two open-ended questions
about exposure to “any other” traumatic event and to a “private” event they did not want to
name. Reports of lifetime exposure were followed by questions about age at first occurrence.
Childhood Family Adversities. Respondents were asked about exposure to 10 childhood
family adversities (CAs). As reported elsewhere (Kessler et al., 2010), exploratory factor
analysis found two broad categories of CAs that have been referred to in previous WMH reports
as maladaptive family functioning CAs (parental mental disorder, parental substance abuse,
parental criminality, family violence, physical abuse, and sexual abuse) and other CAs (death of
a parent, other parental loss, serious physical illness, and family economic adversity) (e.g.,
Bromet et al., 2016; Stein et al., 2016).
Psychiatric Disorders. Lifetime DSM-IV disorders were assessed with the WHO
Composite International Diagnostic Interview (CIDI) Version 3.0, a fully structured research
diagnostic interview administered by trained lay interviewers. Prior research has found generally
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good concordance between DSM-IV/CIDI diagnoses and independent clinical diagnoses based
on the Structured Clinical Interview for DSM-IV (SCID; Haro et al., 2006). The diagnoses
considered here include mood disorders (major depressive disorder), anxiety disorders
(agoraphobia with/without panic disorder, separation anxiety disorder, generalized anxiety
disorder, panic disorder, post-traumatic stress disorders, social phobia, and specific phobia), and
substance use disorders (alcohol abuse with and without dependence, drug abuse with and
without dependence). Age-of-onset of each disorder was determined by retrospective recall
(Kessler et al., 2010).

Data Analysis
We began by examining the distribution and association of each predictor with
displacement. This enabled us to determine which predictors had sufficient variability for
inclusion in multivariable models. We then estimated a discrete-time survival model with a
logistic link function and person-year as the unit of analysis to predict the occurrence of
displacement beginning the year the war began and continuing through the end of the war
(Singer & Willett, 1993). Predictors were treated as time-varying variables with time-lagged
predictive associations. For example, a particular respondent’s onset of an anxiety disorder at age
12 was treated as a predictor of displacement only at ages 13 or later, but not at age 12.
Similarly, that respondent’s exposure to atrocities at age 13 was treated as a predictor of
displacement only at ages 14 or later. This means that we failed to detect significant within-year
associations between predictors that emerged early in the year and displacement that occurred
later in the same year, leading to a downward bias in the predictive associations considered here.
We did this, though, in order to avoid the possibility of misinterpreting a same year association
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that was a consequence of displacement (e.g., becoming anxious as a result of being displaced;
seeing atrocities in a refugee camp as a result of being displaced) as reflecting an association
between a presumed temporally primary predictor and subsequent displacement.
Models were estimated in conceptual blocks. We first estimated bivariate survival models
to determine the relationship between socio-demographic characteristics and displacement.
Socio-demographic variables significant at p < .10 in a multivariate model were retained and
adjusted for in all subsequent models. Our approach for examining the association between the
other three categories of predictors and displacement was as follows. We assessed overall
prevalence of exposure to traumatic events, childhood adversities, and onset of psychiatric
disorders prior to displacement in the sample along with the association between these predictors
and displacement during the war years. Predictors were retained for further analysis if at least
two individuals, one of whom was displaced, experienced the event or onset of psychiatric
disorder prior to displacement. The eight traumatic events that met these requirements were
subset into two major categories (war-related violence and other events). We constructed two
multivariate logistic regression models that controlled for socio-demographic variables; one
assessing the joint associations of all eight of these events with subsequent displacement, and a
second assessing the joint associations of the two such events that were significant in the earlier
model with subsequent displacement. For both psychiatric disorders and childhood adversities,
multivariate models were constructed that included risk factors from other categories of
predictors.
Coefficients and standard errors were exponentiated and are reported as odds-ratios
(ORs) with 95% confidence intervals (CI). Standard errors were estimated with the Taylor series
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method (Wolter, 1985) to adjust for sample weighting and clustering. Significance was evaluated
with Wald x2 test using a .05 level two-sided test.

Results
At time of participation in the WMH survey, the mean age of study participants was
71.77 (SD=6.56, range=58-93). The mean age at start of World War II was 11.8 (SD = 6.3, range
= 1-32), with 82.2% of the sample under the age of 18. A total of 73 (10.9%) individuals were
displaced during World War II. Mean length of displacement was 535.8 days (SD = 2782.3)
(Table 1.1).
Table 1.1. Unweighted sample characteristics (N=670)
Total
Displaced
Sample
(n=597)
n (%)
n (%)
Country
Germany 72 (10.8)
12 (16.7)
France 75 (11.2)
14 (18.7)
Netherlands 82 (12.2)
9 (11.0)
Romania 21 (3.1)
4 (19.1)
Ukraine 228 (34)
17 (7.5)
Italy 59 (8.8)
1 (1.7)
Japan 68 (10.2)
3 (4.4)
Belgium 65 (9.7)
13 (20.0)
Geographical location growing up
Large city 113 (17.0) 10 (8.9)
Suburbs 39 (5.9)
6 (15.4)
Small city 123 (18.5) 16 (13.0)
Town/Village 172 (25.9) 21 (12.2)
Rural area 210 (31.6) 18 (8.6)
Moved around a lot 8 (1.2)
2 (25.0)
Sex
Male 222 (33.1) 26 (11.7)
Female 448 (66.9) 47 (10.5)
Father’s education
Lower 582 (86.9) 61 (10.5)
Higher 88 (13.1)
12 (13.6)
M
SD
Number of siblings
2.71
2.54
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Not Displaced
(n=73)
n (%)
60 (83.3)
61 (81.3)
73 (89.0)
17 (81.0)
211 (92.5)
58 (98.3)
65 (95.6)
52 (80.0)
103 (91.2)
33 (84.6)
107 (87.0)
151 (87.8)
192 (91.4)
6 (75.0)
196 (88.3)
401 (89.5)
521 (89.5)
76 (86.3)
M
SD
3.09
2.54

In bivariate models, there was a lower risk of displacement at older ages. Individuals who
grew up in small cities or moved around a lot growing up were more likely to report
displacement compared to those from large cities (Table 1.2). WMH survey country was also
associated with displacement. All three of these characteristics were associated with
displacement at the p < .10 significance level in a multivariate model.
Table 1.2. Associations between socio-demographic characteristics and subsequent forced
displacement
Bivariate
Multivariate Model1
OR [95% CI]
OR [95% CI]
Person-year at risk
Age 1-5 (reference) 1
1
Age 6-10 .58 [.24, 1.38]
.59 [.28, 1.20]
Age 11-15 .42 [.18, .99]
.40 [.18, .90]
Age 16-20 .26 [.08, .83]
.21 [.06, .80]
Age 20+ .15 [.05, .50]
.16 [.05, .50]
2
x 4df = 11.59 (p = .02)
x2 4df = 10.84 (p = .03)
Geographical location growing up
Large city (reference) 1
1
Suburbs 1.31 [.37, 4.58]
1.35 [.38, 4.79]
Small city 2.68 [1.02, 7.07]
3.15 [1.14, 8.74]
Town/Village 2.21 [.79, 6.21]
2.21 [.76, 6.41]
Rural area 1.04 [.35, 3.06]
1.39 [.36, 5.31]
Moved around a lot 5.94 [1.73, 20.35]
4.15 [1.01, 17.01]
x2 5df = 12.65 (p = .03)
x2 5df = 10.05 ( p = .07)
Male sex
1.33 [.75, 2.38]
Number of siblings
.94 [.84, 1.05]
Father’s education (Lowest reference) .94 [.39, 2.23]
World Mental Health Survey site
x2 7df = 53.75 (p < .001)
x2 7df = 60.82 (p < .001)
1
Multivariate model includes person-year at risk, geographical location growing up, and WMH
survey site
We assessed the associations of eight traumatic events with displacement. When all
events were included in a multivariate model, only engaging in combat, being kidnapped, and
being stalked were associated with displacement. We explored whether there was a doseresponse relationship to traumatic events and displacement or whether the kind of event (warrelated or other) was more strongly associated with displacement. Odds of displacement

12
2

increased as individuals were exposed to more adverse experiences. Exposure to one traumatic
event (OR 2.0; 95% CI 0.9, 4.3) was not as strongly associated with being displaced as exposure
to two or more events (OR 6.7; 95% CI 3.1, 14.5) (Table 1.3). However, in a model that included
number of events (1 or 2+) as well as overall exposure to any war-related violence, only warrelated violence (OR 4.6; 95% CI 1.3, 16.4) remained associated with subsequent displacement
(x23 = 29.7, p < .001). When we compared the relative importance of kind of event, only warrelated violence, as opposed to other traumatic events, was associated with displacement.
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Table 1.3. Associations between prior traumatic events and subsequent forced displacement

Prevalence
% (SE)

% with Event
Displaced
% (SE)

Demographic Adjusted
Only1
OR [95% CI]

Model 2
Multivariate Model
12
OR [95% CI]

Model 3
Multivariate
Model 23
OR [95% CI]

Model 4
Multivariate
Model 34
OR [95% CI]

War-related violence
Combat 3.7 (.18)
35.9 (.52)
12.91 [3.85, 43.24]
13.36 [3.54, 50.34]
Saw atrocities 4.2 (.19)
21.5 (.32)
4.49 [1.63, 12.34]
3.01 [.80, 11.32]
Witnessed death/dead body or 11.6 (.30)
16.4 (.35)
4.46 [2.17, 9.19]
1.59 [.81, 3.12]
saw someone seriously hurt
Kidnapped 3.7 (.18)
19 (.38)
11.51 [2.45, 54.13]
16.37 [3.56, 104.76]
Stalked 0.9 (.09)
49.3 (.53)
6.24 [1.64, 23.72]
16.24 [2.07, 127.08]
Other traumatic events
Traumatic event to loved one 1.9 (.13)
3.4 (.20)
.48 [.06, 4.02]
.28 [.02, 3.21]
Man-made disaster 6.8 (.24)
12.0 (.28)
1.13 [.37, 3.48]
1.26 [.38, 4.21]
Life-threatening illness 7.0 (.24)
2.3 (.14)
.27 [.04, 1.96]
.29 [.04, 2.38]
Presence of traumatic events
Any war-related violence 18.0 (.36)
18.0 (.35)
6.08 [3.00, 12.32]
6.37 [3.06, 13.24] 6.08 [3.00, 12.32]
Any other traumatic events
13.8 (.33)
7.5 (.24)
.80 [.31, 2.10]
.65 [.24, 1.77]
1
All models controlled for socio-demographic predictors including person-year at risk, geographical region growing up, and country of birth
2
Model controlled for socio-demographic predictors; joint significance of eight coefficients associated with multivariate model (p < .001)
3
Model controlled for socio-demographic predictors; joint significance of two coefficients associated with any war-related violence and any other kind (p < .001)
4
Model controlled for socio-demographic predictors
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Neither of the two categories of childhood adversities, maladaptive family functioning
and other childhood adversities, was significantly associated with displacement when considered
by themselves. The same was true for the individual adversities as well as a measure of overall
exposure to any childhood adversity in bivariate models (Table 1.4). In addition, we found no
relationship between number of adversities when treated as a categorical (1 or 2+) variable and
subsequent displacement (x22 = 0.9, p = .63). The joint test of the significance of all six
adversities in a multivariate model was not statistically significant
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Table 1.4. Associations between childhood adversities and subsequent forced displacement
% with Adversity
Demographic
Model 2
Model 3
Prevalence
Displaced
Adjusted Only1
Multivariate Model 12
Multivariate Model 23
% (SE)
% (SE)
OR [95% CI]
OR [95% CI]
OR [95% CI]
Maladaptive family functioning
Parental mental illness 6.4 (.25)
17.7 (.31)
1.49 [.42, 5.28]
1.46 [.33, 6.64]
1.62 [.35, 7.42]
Parental substance misuse 0.9 (.09)
14.8 (.34)
1.07 [.10, 11.38]
1.21 [.12, 12.18]
1.87 [.18, 19.90]
Parental criminality 2.6 (.15)
0
Family violence 0.8 (.09)
0
Physical abuse 4.3 (.19)
0
Sexual abuse 0.1 (.03)
0
Other childhood adversities
Parental death 22.8 (.40)
11.1 (.29)
1.38 [.72, 2.65]
1.35 [.70, 2.61]
1.45 [.76, 2.78]
Other parental loss 4.0 (.19)
14.8 (.30)
1.18 [.37, 3.81]
1.01 [.20, 5.02]
.78 [.20, 3.13]
Serious physical illness 7.8 (.25)
8.5 (.26)
.89 [.22, 3.61]
.93 [.22, 3.88]
.91 [.20, 4.18]
Family economic adversity 0.04 (.18)
10.4 (.27)
1.34 [.68, 2.65]
1.17 [.64, 2.13]
1.54 [.84, 2.82]
Any of six childhood adversities 37.2 (.46)
10.7 (.28)
1.17 [.68, 2.00]
1
All models controlled for socio-demographic predictors including person-year at risk, geographical region growing up, and country of birth
2
Model controlled for socio-demographic predictors; joint significance of six coefficients in multivariate model (p = .96)
3
Model controlled for war trauma exposures and socio-demographic predictors; joint significance of six coefficients in multivariate model (p = .64)
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None of the psychiatric disorders included in the analysis was associated significantly
with subsequent displacement in bivariate analyses (Table 1.5). Nor was a composite measure of
the presence of any psychiatric disorder a significant predictor. An analysis that categorized
disorders as internalizing or externalizing (x22 = 3.4, p = .18) was also not significant. Nor was
there a significant joint association of all disorders and subsequent displacement in a multivariate
model (x24 = 4.6, p = .30)
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Table 1.5. Associations between prior psychiatric disorders and subsequent forced displacement

Prevalence
% (SE)

% with Disorder
Displaced
% (SE)

Demographic Adjusted
Only1
OR [95% CI]

Model 2
Multivariate Model 12
OR [95% CI]

Model 3
Multivariate
Model 23
OR [95% CI]

Mood disorder
Major depressive disorder 2.9 (.16)
7.6 (.17)
2.01 [.63, 6.35]
1.79 [.55, 5.84]
1.55 [.49, 4.87]
Anxiety disorders
Agoraphobia with/without panic 0.06 (.02)
0
Generalized anxiety disorder 0.52 (.07)
0
Post-traumatic stress disorder 0.50 (.07)
11.7 (.24)
3.80 [.44, 32.99]
3.47 [.40, 30.36]
3.25 [.32, 33.26]
Social phobia 0.54 (.07)
0
Specific phobia 4.2 (.19)
20.6 (.36)
1.70 [.43, 6.64]
1.83 [.52, 6.48]
1.99 [.56, 7.15]
Separation anxiety disorder 0.32 (.05)
0
Substance disorders
Alcohol 0.24 (.05)
10.8 (.38)
.36 [.02, 7.90]
.22 [.01, 3.85]
.28 [.02, 4.53]
Any of four psychiatric disorders
7.3 (.26)
15.9 (.27)
1.95 [.69, 5.51]
1
All models controlled for socio-demographic predictors including person-year at risk, geographical region growing up, and country of birth
2
Model controlled for socio-demographic predictors; joint significance of four coefficients in multivariate model (p = .33)
3
Model controlled for war trauma exposures and socio-demographic predictors; joint significance of four coefficients in multivariate model (p = .30)
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Discussion
WMH participants interviewed in older adulthood were more likely to report being
displaced at younger ages than at older ages. Individuals residing in small towns as children were
more likely to become displaced than those residing in large cities, suburbs or more rural areas.
Exposure to war-related traumatic events was associated with the risk of displacement, while
prior childhood family adversities and psychiatric disorders reported to occur prior to World War
II were not. Based on these results, our final model included age, geographical location, WMH
survey country, and war exposures as the significant predictors of displacement.
There are several limitations to this study. First, the design of the WMH surveys prevents
us from making firm temporal inferences due to the retrospective nature of the reports. Recall
error could bias estimates. For example, respondents who became displaced may have been
biased towards higher recall of war-related exposures, resulting in an overestimation of the
relationship between these events and displacement. Second, even if accuracy of temporal
ordering and recall is assumed, the associations cannot be interpreted as documenting causal
effects of the predictors with displacement, as there might have been unmeasured common
causes that induced the associations. Third, the sample might suffer from sample selection bias in
that people who lived through World War II were excluded from the sample either if they left
their country of birth or died prior to the survey. We have no way of knowing the fates of these
individuals. The result of this selection bias is that the observed risk factors for displacement
may have been induced by unmeasured common causes of displacement. Finally, sample sizes,
especially related to prior mental disorders, were small, limiting our ability to detect other
associations that exist in the population.
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Within the context of these limitations, our results contribute to understanding the factors
associated with displacement during World War II. To our knowledge, this is the first study that
reports individual-level data on displacement during World War II and evaluates patterns of
displacement in a cross-national sample. Our sample is unique in that it is comprised primarily of
adults who provided information about their childhoods on both individual-level and householdlevel level factors that might have played a role in the decision to leave their homes during the
war. Additionally, we are aware of no other studies that assessed the associations of predisplacement psychiatric disorders with subsequent displacement.
Our finding that individuals from major cities were not more likely to become displaced
than those in more rural areas is somewhat surprising in light of existing information from
historical accounts and aggregate-level data on population movement compiled during and after
the war suggesting that people fled major cities that were prime targets for air raids both in
Europe and Japan (Risser, 2012; Havens, 1978) and that people residing in coastal communities
also fled due to concerns over invasion by sea (Kulischer, 1948). At the same time, many of the
major battles of the war occurred in less sparsely populated areas. We do not have detailed
information on geographical location to investigate if displaced individuals in our sample were
more likely to live in these regions. It is also possible that individuals who fled major cities were
less likely to survive the war or come back to their country of birth, excluding them from our
sample, whereas those living in less urbanized areas were better able to return once combat
moved beyond their immediate area.
Our results indicate that young children had greater odds of becoming displaced than
older youth or adults. There are a few possible explanations for this. It is possible that older
individuals were as likely as younger individuals to become displaced, but were more likely to
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permanently leave the country, die during displacement, or die prior to when the WMH survey
was conducted. Within the context of World War II, there is a sizeable amount of research
highlighting experiences of children who were separated from their families in large, coordinated
governmental campaigns to protect them from the war (see for example Foster et al., 2003;
Räikkönen et al., 2011). Among the countries included in this study, such efforts were carried
out in Germany, France, the former Soviet Union (Ukraine), and Japan (Nelson et al., 2015;
Havens, 1978). Historical accounts also indicate that many children at least initially left homes as
part of a larger inter-generational household (Risser, 2012). Although we do not have
information on family composition at the time of displacement, our results suggest that, if
displacement took place for entire households, families with younger children may have been
more likely to leave.
One consistent finding across studies on forced displacement is that the decision to leave
involves weighing threats to safety against economic security. In more contemporary conflicts,
verbal threats of violence, actually experiencing physical violence, destruction of property and
the presence of subversive military groups in the community all increase the odds that
individuals and families will flee their homes (Adhikari, 2013; Rodriguez & Villa, 2012; Duenas
et al., 2014; Czaika & Kis-Katos, 2008; Shultz et al., 2014). Our results are consistent with these
findings and add to the literature by showing that the associations of prior traumatic events with
subsequent displacement in World War II were characterized by a dose-response relationship
with particular kinds of traumatic experience most important.
The lack of association of childhood adversities with displacement contributes to our
understanding of the role family-level functioning played in decisions to leave during World War
II. Those who became displaced were as likely as those who stayed behind to experience family
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losses, illness, and economic adversity. Null findings for a relationship between psychiatric
disorders and displacement provide important information on the temporal order of onset of
psychiatric disorders, exposure to war, and displacement among youth. There is a large body of
literature supporting evidence for disparities in prevalence of psychiatric disorders among waraffected and displaced individuals compared to the general population (Fazel et al., 2005; Fazel
& Stein, 2002). There is little information, however, on when onset of psychiatric disorders
occurs in the displacement experience.

Conclusion
Information on associations between person-level characteristics and displacement is
extremely limited. An analysis of the refugee crisis in World War II provides insight into crossnational socio-demographic characteristics associated with displacement during the war, as well
as information on differences in exposure to war-related traumatic events for individuals who left
their homes. Identifying predictors of displacement in World War II is an important step in
conducting analyses on the association between displacement during the war and mental health.
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The World Bank estimates that over 1 billion people worldwide live in regions affected
by armed conflict (The World Bank, 2011). The most recent data from the UN High
Commissioner for Refugees (UNHCR) indicates that the number of civilians forcibly displaced
from their homes due to war and political violence reached over 60 million in 2015, the largest
number since World War II (UNHCR, 2016). These figures have brought increased attention to
the mental health of war-affected populations, both those living in conflict zones and those who
have left their homes in search of safety. Understanding the relationship between war and
mental health is important in order to design and implement policies and programs both during
conflict and in post-conflict settings to prevent the onset and persistence of mental disorders.
Such information could also help improve the accuracy of estimates of the costs of war from a
public health perspective (Galea & Wortman, 2006).
Information on the mental health consequences of war comes largely from studies on
prevalence of mental disorders among individuals from war-affected countries in the few years
after the conflicts have ended (Karem & Ghosn, 2003; Steel et al., 2009; Murthy &
Lakshminarayana, 2006; Fazel et al., 2005; Bronstein & Montgomery, 2011; Roberts & Browne,
2011; Porter & Haslam, 2005). These studies show that individuals who were civilians in a war
zone have higher prevalence of mental disorders, particularly PTSD and depression, than other
people in the general population (Eytan et al., 2014; Mugisha et al., 2015; Priebe et al., 2010;
Farhood et al., 2013; Lecic-Tosevski et al., 2013; Ayazi et al., 2012). In war-affected
populations, individuals who were displaced have increased odds of PTSD, major depression,
and overall psychological distress compared to those who were not displaced (Priebe et al., 2010;
Hourani et al., 1986; Cardozo et al., 2000; de Jong et al., 2001).
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An accurate account of the mental health costs of war also needs to take into
consideration the long-term mental health trajectories of survivors. There is limited research on
the longer-term mental health of war-affected populations. Several longitudinal studies report a
reduction in psychiatric symptoms and mental health diagnoses over time (Rousseau & Drapeau,
2003; Montgomery, 2010; Hjern & Angel, 2000; Mollica et al., 2001; Beiser & Hou, 2001). In
recent decades, researchers have looked to World War II survivors to understand the relationship
between war exposure and mental health over the lifespan (Hunt & Robbins, 2001). A
significant body of research with subgroups including veterans (Cook et al., 2004; Lee et al.,
1995; Sutker et al., 1993), holocaust survivors (Lis-Turlejska et al., 2008; Sharon et al., 2009;
Shmotkin & Lomranz, 1998), and children evacuated during wartime (Raikkonen et al., 2011;
Pesonen et al., 2007; Foster et al., 2003) indicates that psychological distress among war-affected
populations persists many years after exposure to war.
These studies often focus on cohorts exposed to very specific traumatic events during
World War II, such as being a prisoner of war or enslavement in a concentration camp. Fewer
studies have examined long term mental health outcomes in a representative, population-based
sample that includes individuals from countries involved in World War II that compare
individuals directly exposed and unexposed to the war (Freitag et al., 2013; Kuwert et al., 2012;
Glaesmer et al., 2010). This makes it difficult to differentiate between the risks to mental health
due to the more general deprivations associated with living in a country during wartime versus
exposure to traumatic events associated directly with the conflict, such as living through battles
and witnessing atrocities. Differentiating the associations of living in a country at war versus
experiencing traumatic events with mental health outcomes is important in order to identify the
blend of trauma-focused and psychosocial approaches to mental health services likely to be most
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effective in assisting war-affected populations (Miller & Rasmussen, 2010; Miller & Rasmussen,
2014). The current report presents the results of an analysis that attempted to do this by
analyzing cross-sectional retrospectively reported data collected as part of the World Mental
Health (WMH) Survey Initiative (Kessler et al., 2009) on the long-term associations of being a
civilian in a war zone and forced displacement due to World War II with subsequent lifetime first
onset of mental disorders among individuals who lived in countries at war in Europe and Japan
during World War II.
The associations of these exposures with mental disorders have at least three dimensions
to consider: overall lifetime risk of mental disorders; variations in the strength of the associations
of the exposures with onset of mental disorders over time; and persistence of disorders. We
consider each of these three in this report. First, we estimate associations of exposure to conflict
in World War II with subsequent onset of mental disorders throughout the life course. Second,
we examine the extent to which these associations decay over time. Third, we examine the
associations of these exposures with 12-month prevalence of mental disorders among people
with a lifetime history of these disorders. Although little prior research exists on the second or
third questions, we hypothesized that the significant associations of war-related exposures and
lifetime mental disorders would decay with time but we had no hypothesis about the association
between wartime exposure and 12-month persistence of these disorders.

METHODS
Sample
The WMH Surveys have so far been administered in representative household samples of
adults in 28 countries (Kessler et al., 2010). Our focus in this study is on a subsample of
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countries directly involved in World War II: Belgium, France, Germany, Italy, Japan,
Netherlands, Romania and Ukraine. The WMH surveys in these countries were based on
stratified multistage clustered area probability household samples (Kessler et al. 2007; Heeringa
et al., 2008) that were nationally representative with the exception of the sample being of major
cities in Japan (Kawakami et al., 2005). Surveys were carried out face-to-face in the homes of
respondents. Data were weighted to adjust for differential probabilities of selection and to match
the sample with social and demographic characteristics of the country. Informed consent was
obtained from all study participants prior to administering the interview. Institutional review
boards of the organizations that carried out the survey in each country reviewed and provided
IRB approval. The sample considered in the current report consists of the 3,370 WMH
respondents in the target surveys who were born in the country and were alive before the end of
World War II.
Measures
Civilian in a war zone/region of terror. Respondents were asked a series of yes-no
questions about lifetime exposure to traumatic experiences. Two of the 28 questions in that series
were: “Were you ever an unarmed civilian in a place where there was a war, revolution, military
coup or invasion?” and “Did you ever live as a civilian in a place where there was ongoing
terror of civilians for political, ethnic, religious or other reasons?” If individuals responded in
the affirmative to either of these questions, they were asked how old they were at the time this
exposure started. Those who reported exposures that started during the years of World War II
were considered to have been directly exposed to the war during World War II.
Socio-demographic characteristics. Socio-demographic covariates of interest include
age at the start of the war, age at interview, sex, country of residence, and urbanicity of
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childhood home. Country of residence was coded as a series of dummy variables, one for each of
the countries in the analysis. Childhood urbancity was also coded as a series of dummy variables
for residing in a large city, suburbs, small city, town/village, rural area, and moving around a lot.
War-related trauma. Six kinds of war-related traumatic events were assessed in the
WMH traumatic experiences checklist in addition to being a civilian in a war zone/ region of
terror: being displaced, combat experience, witnessing atrocities, witnessing someone being
seriously injured or killed or discovering a dead body, being kidnapped, and being stalked. As
with the other traumatic experiences described above, respondents who reported each experience
were asked their age at its occurrence and were coded as the experience being related to World
War II if the experience occurred during the years of the war. Each exposure was coded as a yesno dummy variable.
Mental disorders. Mental disorders measured on a lifetime and past-year basis included
major depressive disorder, a number of anxiety disorders (agoraphobia with/without panic
disorder, generalized anxiety disorder, panic disorder, post-traumatic stress disorder [PTSD],
social phobia, specific phobia), and alcohol use disorder (alcohol abuse with or without
dependence). All these disorders were assessed with the WHO Composite International
Diagnostic Interview (CIDI) Version 3.0, a fully-structured interview administered by trained lay
interviewers. DSM-IV criteria were used in making diagnoses. Prior research indicates good
concordance between DSM-IV diagnoses of these disorders based on the CIDI and independent
blinded diagnoses based on the Structured Clinical Interview for DSM-IV (Haro et al., 2006).
Age-of-onset of disorders was determined by retrospective recall of study participants using
special probing techniques designed to optimize accuracy of dating (Knauper et al.,1999).
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The dependent variables considered here for lifetime onset were all individual disorders, as well
as one group of disorders (any anxiety disorder). In the analysis of 12-month prevalence, limited
sample sizes restricted the analysis to major depressive disorder and any anxiety disorder.
Data Analysis
The associations of war-related trauma exposure with subsequent first onset of mental
disorders were assessed with discrete-time survival. The latter models used person-year as the
unit of analysis and a logistic link function (Singer & Willett, 1993). A dummy variable for
being a civilian in a war zone/region of terror in World War II was used to predict subsequent
first lifetime onset of mental disorders throughout the life course. The years of risk were
classified as beginning at the beginning of World War II and continuing throughout the life
course. Being a civilian in a war zone/region of terror started for each respondent at the age when
the respondent reported it as starting. Baseline (as of the beginning of the war) sociodemographic characteristics were time-invariant. Control variables were also included for
person-year. Respondents who reported onsets of the outcome disorder prior to the beginning of
World War II were excluded from the analysis. We examined change in the strength of the
association of being a civilian in a war zone/region of terror with first onset of disorders over
time by adding to the base models interactions of exposure with person-year. The analysis of
persistence, in comparison, was carried out at the person-level and predicted 12-month
prevalence among lifetime cases of the outcome disorder controlling for age-of-onset and timesince-onset. A logistic link function was used in this analysis. Coefficients and standard errors
were exponentiated in all analyses and are reported here as odds ratios (ORs) with 95%
confidence intervals (CI). Standard errors were estimated with the Taylor series method (Wolter,
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1985) to adjust for sample weighting and clustering. Statistical significance was evaluated
consistently with .05 level design-based Wald χ2 tests.

RESULTS
Sample distributions of war exposure
Mean respondent age at the start of World War II was 5.3 years old (SD=5.6, range=130), with 96.1% of respondents under age 18. Respondents who reported being a civilian in a
war zone/region of terror were significantly older at the beginning of the war than those living in
the same country who were not exposed by war-related traumas (8.0 vs 4.6, p<.0001; age at
interview: 71.8 vs. 67.8, p<.0001). Only about one-fifth (19.9%) of respondents (n=670) reported
being civilians in a war zone/region of terror during the war even though all respondents lived in
countries at war (Table 2.1). The proportion of respondents who reported being in a war
zone/region of terror varied substantially across countries from a high of 49.1% in Ukraine to a
low of 2.9% in Romania, reflecting differences in the intensity of combat across the countries
during the war. Proportional exposure was similar, both for men (16.5%) and women (22.1%)
and for respondents with different levels of urbanicity of childhood residence (13.5%-25.2%).
The exception is a much higher level of exposure (42.1%) among respondents who reported
moving around a lot during their childhoods, presumably reflecting geographic relocation in
response to exposure to the war.
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Table 2.1. Cohort at risk for being a civilian in a war zone/region of terror in WWII unweighted sample characteristics (total N=3370)
Total Sample
N (%)

Not in war
zone/region of
terror N=2700
N (%)

Civilian in war
zone/region of
terror N=670
N (%)

Country
Germany 282 (8.4)
France 305 (9.1)
Netherlands 258 (7.7)
Romania 714 (21.2)
Ukraine 464 (13.8)
Italy 520 (15.4)
Japan 560 (16.5)
Belgium 267 (7.9)
Geographical Location Growing Up
Large city 478 (14.5)
Suburbs 155 (4.7)
Small City 515 (15.6)
Town/Village 1275 (38.5)
Rural area 867 (26.1)
Moved around a lot 19 (.6)
Sex
Male 1344 (39.9)
Female 2026 (60.1)

210 (74.5)
230 (75.4)
176 (68.2)
693 (97.1)
236 (50.9)
461 (88.7)
492 (87.9)
202 (75.7)

72 (25.5)
75 (24.6)
82 (31.8)
21 (2.9)
228 (49.1)
59 (11.2)
68 (12.1)
65 (24.3)

365 (76.4)
116 (74.8)
392 (76.1)
1103 (86.5)
657 (75.6)
11 (57.9)

113 (23.6)
39 (25.2)
123 (23.9)
172 (13.4)
210 (24.2)
8 (42.1)

1122 (83.5)
1578 (77.9)
Mean
SD
Age at Interview
67.8
7.2
Persistence of mental disorders among lifetime cases
Past 12 month Major Depressive Episode
Yes 264 (35.3)
180 (65.7)
No 502 (64.7)
363 (72.3)
Past 12 month Anxiety Disorder
Yes 291 (60.1)
218 (74.9)
No 193 (39.9)
127 (65.8)
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222 (16.5)
448 (22.1)
Mean
SD
71.8
6.6
94 (34.3)
139 (27.7)
73 (25.1)
66 (34.2)

Associations of being a WWII civilian in a war zone/region of terror and lifetime mental
disorders
Lifetime prevalence of major depressive excluding respondents with onsets prior to the
war was 11.0% in the total sample and 17.3% among who respondents were civilians in a war
zone. Lifetime prevalence of anxiety disorders was 8.6% in the total sample and 12.3% among
those who were civilians in a war zone/region of terror. A total of 3.9% of study participants had
a lifetime diagnosis of alcohol disorder and this was 3.8% among those who were in a war
zone/region of terror during the war. After controlling for socio-demographic characteristics,
being a civilian in a war zone/region of terror was significantly associated with increased odds of
onset of both major depression (OR 1.5, 95% CI 1.1, 1.9) and any anxiety disorder (OR 1.5, 95%
CI 1.1, 2.0). There was no association of being a civilian in the war and alcohol disorder (see
Table 2.2).
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Table 2.2. Prevalence of DSM-IV mental disorders and association between being a civilian in a
war zone/region of terror and subsequent first onset among people who were alive during WWII
Prevalence Prevalence Prevalence - Demograph
total sample
civilians not in civilians in
ic adjusted1
war zone
war zone
% (SE)
% (SE)
OR (95%
CI)
Mood Disorder
Major Depressive 11.0 (.3)
9.4 (.3)
17.3 (.4)
1.5 (1.1,
a
Disorder
1.9)*
Anxiety Disorders
PTSDb 2.8 (.2)
2.4 (.2)
4.5 (.2)
1.3 (.8, 2.2)
Generalized Anxiety 2.7 (.2)
2.4 (.2)
4.0 (.2)
1.2 (.8, 2.0)
c
Disorder
Specific Phobiad 3.2 (.2)
3.2 (.2)
3.2 (.2)
1.3 (.8, 2.3)
e
Social Phobia 1.1 (.1)
1.1 (.1)
1.0 (.1)
1.4 (.3, 6.1)
Panic Disorderf 1.4 (.1)
1.1 (.1)
2.5 (.2)
1.9 (.9, 4.1)
Agoraphobia with/without .4 (.1)
.5 (.1)
.1 (.03)
.1 (.01, 1.0)
g
Panic
Any Anxiety Disorderh 8.6 (.3)
7.7 (.3)
12.3 (.3)
1.5 (1.1,
2.0)*
Substance Disorders
Alcoholi 3.9 (.2)
4.0 (.2)
3.8 (.2)
1.3 (.7, 2.3)
*
Significant at p<.05
1
All models controlled for sociodemographic predictors including person-year at risk,
geographical region growing, WMH survey country, sex, and age at start of WWII
a
N=3356
b
N=3366
c
N=3368
d
N=3323
e
N=3367
f
N=3366
g
N=3369
h
N=3311
i
N=3370

35

The mediating effects of component stressors
We next explored the extent to which controlling for the 6 component war-related
stressors assessed in the survey accounted for the gross associations of being a civilian in war
zone/region of terror with subsequent onset of MDD and anxiety disorders. When all six war
traumas were included in a multivariate model, none of them was associated with the outcome,
nor was the joint test of the significance of all six traumas associated with onset of depression.
We explored whether there was a dose-response relationship to traumatic events and major
depression or whether exposure to any traumatic event was more strongly associated with onset
of the disorder. Odds of onset of major depression did not change with exposure to an increased
number of events (OR 1.2, 95% CI .97, 1.6); rather, experiencing any of the six war traumas
increased the odds of lifetime major depression (OR 1.5 95% CI 1.0, 2.2). After controlling for
exposure to any war trauma in addition to other sociodemographic characteristics, being a
civilian in a war zone/region of terror during WWII was still independently associated with
lifetime onset of major depression (OR 1.4 95% CI 1.0, 1.8) (see Table 2.3).
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Table 2.3. Association between being a civilian in a war zone/region of terror, war traumas, and
subsequent first onset of major depression among people who were alive during WWII
Model 1
OR (95% CI)

Model 21
OR (95% CI)

Person-year at risk
Age 1-20 (ref)
Age 21-30
Age 31-40
Age 41-50
Age 51+

Model 3
OR (95% CI)

1
1
1
1.9 (1.4, 2.7)
1.9 (1.4, 2.7)
1.9 (1.4, 2.7)
2.2 (1.5, 3.2)
2.2 (1.5, 3.2)
2.2 (1.5, 3.2)
2.6 (1.8, 3.7)
2.6 (1.8, 3.7)
2.6 (1.8, 3.6)
2.7 (2.0, 3.7)
2.7 (2.0, 3.6)
2.7 (2.0, 3.6)
2
2
x 4df=41.1,
x 4df=40.8, p<.0001
x2 4df=40.8, p<.0001
p<.0001
Age at start of war
1.0 (.9, 1.0)
.9 (.9, 1.0)
.9 (.9, 1.0)
Geographical location growing up
Large city (ref) 1
1
1
Suburbs 1.4 (.8, 2.6)
1.5 (.8, 2.7)
1.4 (.8, 2.6)
Small City 1.0 (.7, 1.5)
1.0 (.7, 1.5)
1.0 (.7, 1.5)
Town/Village 1.1 (.8, 1.5)
1.1 (.8, 1.6)
1.1 (.8, 1.5)
Rural area 1.2 (.8, 1.7)
1.2 (.9, 1.8)
1.2 (.9, 1.8)
Moved around a lot 1.7 (.5, 6.5)
1.6 (.5, 5.7)
1.7 (.5, 5.8)
x2 5df=4.0, p=.54
x2 5df=3.6 p=.61
x2 5df=4.4 p=.49
Male Sex
.5 (.4, .6)
.5 (.4, .6)
.5 (.4, .6)
WMH Country
Japan (ref) 1
1
1
Belgium 2.2 (1.4, 3.4)
2.2 (1.4, 3.4)
2.2 (1.4, 3.4)
Germany 1.5 (.9, 2.4)
1.5 (.9, 2.4)
1.5 (.9, 2.3)
Italy 2.3 (1.5, 3.3)
2.2 (1.5, 3.3)
2.2 (1.5, 3.3)
Netherlands 2.5 (1.7, 3.8)
2.5 (1.6, 3.7)
2.5 (1.6, 3.8)
France 5.0 (3.4, 7.4)
5.0 (3.4, 7.4)
5.0 (3.4, 7.4)
Ukraine 5.0 (3.2, 7.7)
5.0 (3.2, 7.7)
4.9 (3.2, 7.6)
Romania .9 (.5, 1.4)
.9 (.5, 1.4)
.9 (.5, 1.4)
x2 7df=144.1
x2 7df=148.5
x2 7df=146.6, p<.0001
p<.0001
p<.0001
Civilian in War Zone
1.5 (1.1, 1.9)*
1.4 (1.1, 1.9)*
1.4 (1.0, 1.8)*
War Traumas
Displacement 1.1 (.6, 2.1)
Saw atrocities .9 (.4, 2.2)
Stalked 2.7 (.5, 13.4)
Kidnapped 1.6 (.7, 3.9)
Witnessed death 1.5 (.9, 2.6)
Combat .2 (.02, 1.3)
Any War Trauma 1.5 (1.0, 2.2)*
1
Joint significance of 6 coefficients associated with war traumas in multivariate model (p=.15).
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We undertook this same set of analyses to assess the relationship between being a civilian
in WWII and lifetime onset of any anxiety disorder. The joint test of all six war traumas in a
multivariate model was statistically significant (x2 6df=20.0, p=.003). However, only being
stalked was associated with the outcome (OR 8.7, 95% CI 2.8, 26.8). We explored whether there
was a dose-response relationship between traumatic events and onset of anxiety disorders, or
whether exposure to any traumatic event was associated with the outcome. Neither number of
traumas (OR 1.1, 95% CI .7, 1.8) nor presence of any of the traumas (OR 1.1, 95% CI .8, 1.5)
was associated with onset of anxiety disorders throughout the lifespan. After controlling for the
war trauma of being stalked and other sociodemographic characteristics, being a civilian in a war
zone/region of terror during WWII was independently associated with lifetime onset of any
anxiety disorder (OR 1.4 95% CI 1.0, 2.0) (see Table 2.4).
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Table 2.4. Association between being a civilian in a war zone/region of terror, war traumas, and
subsequent first onset of any anxiety disorder among people who were alive during WWII

Person-year at risk
Age 1-20 (ref)
Age 21-30
Age 31-40
Age 41-50
Age 51+

Model 1

Model 2

Model 3

OR (95% CI)

OR (95% CI)

OR (95% CI)

1
.4 (.2, .6)
.4 (.3, .6)
.4 (.3, .6)
.4 (.3, .5)
x2 4df=65.4
(p<.0001)
.9 (.9, 1.0)

1
.4 (.2, .5)
.4 (.3, .6)
.4 (.3, .6)
.4 (.3, .5)
x2 4df=65.0,
(p<.0001)
.9 (.9, 1.0)

1
1.5 (.6, 3.6)
1.3 (.8, 2.1)
1.2 (.8, 1.9)
1.2 (.3, 4.6)
1.5 (.7, 2.9)
x2 5df=1.4 (p=.93)
.4 (.3, .6)

1
1.5 (.6, 4.0)
1.2 (.7, 2.1)
1.2 (.8, 2.0)
1.2 (.7, 1.9)
1.2 (.3, 4.6)
x2 5df=1.2 (p=1.0)
.4 (.3, .6)

1
1.5 (.7, 2.9)
2.2 (1.3, 3.7)
2.0 (1.2, 3.5)
2.3 (1.2, 4.2)
3.6 (2.2, 5.9)
2.9 (1.8, 4.5)
.7 (.4, 1.4)
x2 7df=48.4
(p<.0001)
1.5 (1.1, 2.1)*

1
1.4 (.7, 2.9)
2.1 (1.3, 3.6)
2.1 (1.2, 3.6)
2.3 (1.3, 4.2)
3.6 (2.2, 5.9)
2.9 (1.9, 3.5)
.7 (.4, 1.4)
x2 7df=48.5 (p<.0001)

1
.4 (.2, .5)
.4 (.3, .6)
.4 (.3, .6)
.4 (.3, .5)
x2 4df=65.0
(p<.0001)
Age at start of war
1.0 (.9, 1.0)
Geographical location growing up
Large city (ref) 1
Suburbs 1.5 (.6, 3.6)
Small City 1.2 (.7, 2.0)
Town/Village 1.2 (.8, 1.9)
Rural area 1.2 (.7, 1.9)
Moved around a lot 1.2 (.3, 4.5)
x2 5df=1.1(p=1.0)
Male Sex
.4 (.3, .6)
WMH Country
Japan (ref) 1
Belgium 1.5 (.7, 2.9)
Germany 2.2 (1.3, 3.7)
Italy 2.1 (1.2, 3.5)
Netherlands 2.3 (1.2, 4.2)
France 3.6 (2.2, 5.9)
Ukraine 2.9 (1.8, 4.5)
Romania .7 (.4, 1.4)
x2 7df=47.7
(p<.0001)
Civilian in War Zone
1.5 (1.1, 2.0)*
War Traumas
Displacement Saw atrocities Stalked Kidnapped Witnessed death Combat -

.7 (.3, 1.4)
1.0 (.4, 2.7)
8.8 (2.9, 26.8)*
2.0 (.6, 7.0)
1.1 (.5, 2.1)
.5 (.1, 2.9)
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1.4 (1.0, 2.0)*
8.7 (2.8, 26.8)*
-

Time decay in the significant associations
We assessed whether the significant associations of being a civilian in WWII with
subsequent onset of MDD and anxiety disorders changed over time by constructing models that
included an interaction term between being a civilian in the war and person-year. The interaction
was significant in predicting MDD (OR .98 95% CI .97, .98) but not anxiety disorders (OR 1.0
95% CI .99, 1.01). Decomposition of the interaction involving MDD showed that being a civilian
in a war zone or region of terror was associated with MDD over the age ranges 1-20 (OR 2.4,
95% CI 1.5, 3.9) and 21-30 (OR 1.9, 95% CI 1.2, 3.0), but not thereafter (Ages 31-40 OR 1.7,
95% CI .9, 3.1; Ages 40-50 OR 1.4 95% CI .7, 2.5; Ages 51+ OR .9, 95% CI .6, 1.3).
As with major depression, we assessed whether the observed relationship between being
a civilian in WWII and anxiety disorders changed over time by constructing models with
interaction terms between the exposure and person-years at risk. When person-years were
categorized into ages 1-30 and ages 31+, being a civilian in a war zone or region of terror was
associated with onset of any anxiety disorder after age 30 (OR1.8 95% CI 1.2, 2.6) but not before
(OR 1.1 95% CI .7, 1.7) (see Table 2.5).
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Table 2.5. Changes in the association between being a civilian in a war zone/region of terror,
war traumas, and subsequent first onset of major depression and anxiety disorders among
people who were alive during WWII
Major Depression
OR (95% CI)

Anxiety Disorders
OR (95% CI)

Person-year at risk
Age 1-20 (ref)
Age 21-30
Age 31-40
Age 41-50
Age 51+

1
2.0 (1.6, 2.5)
2.4 (1.9, 3.0)
3.0 (2.5, 3.7)
3.5 (2.9, 4.2)
x2 4df=49.3, p<.0001
Age at start of war
.9 (.9, 1.0)
Geographical Location Growing Up
Large city (ref) 1
Suburbs 1.4 (.8, 2.6)
Small City 1.0 (.7, 1.5)
Town/Village 1.1 (.8, 1.5)
Rural area 1.2 (.9, 1.8)
Moved around a lot 1.7 (.5, 5.5)
x2 5df=4.5, p=.48
Male Sex
.5 (.4, .6)
WMH Country
Japan (ref) 1
Belgium 2.2 (1.4, 3.4)
Germany 1.5 (.9, 2.4)
Italy 2.3 (1.5, 3.3)
Netherlands 2.5 (1.6, 3.8)
France 5.0 (3.4, 7.4)
Ukraine 5.0 (3.4, 7.4)
Romania .9 (.5, 1.4)
x2 7df=147.9, p<.0001
Any War Trauma
1.5 (1.1, 2.2)*
Stalked
---Person-year at risk*Civilian in a War Zone
Age 1-20 2.4 (1.5, 3.9)*
Age 21-30 1.9 (1.2, 3.0)*
Age 31-40 1.7 (.9, 3.1)
Age 41-50 1.3 (.7, 2.4)
Age 51+ .9 (.6, 1.3)
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Age 1-30
Age 31+

1
.5 (.4, .5)

x2 1df=25.8, p<.0001
.9 (.9, 1.0)
1
1.5 (.6, 3.7)
1.2 (.7, 2.1)
1.2 (.8, 2.0)
1.2 (.7, 1.9)
1.2 (.3, 4.6)
x2 5df=1.2, p=1.0
.4 (.3, .6)
1
1.5 (.7, 2.9)
2.1 (1.3, 3.6)
2.1 (1.2, 3.6)
2.3 (1.3, 4.3)
3.6 (2.2, 5.9)
2.9 (1.9, 4.6)
.7 (.4, 1.4)
x2 7df=49.0 (p<.0001)
---8.2 (2.6, 25.3)*
Ages 1-30 1.1 (.7, 1.7)
Ages 31+ 1.8 (1.2, 2.6)*

Associations of being a WWII civilian in a war zone/region of terror and past year mental
disorders
We next examined the relationship between being a civilian in a war zone/region of terror
and past-year episode of major depression among people with lifetime history of the disorder
with onset subsequent to the beginning of the war. The conditional prevalence of past year
episode of major depression among those with a lifetime history of the disorder was 34.67%.
After controlling for sociodemographic characteristics including age of onset of major depressive
episode, being a civilian in a war zone/region of terror was not associated with a 12-month
diagnosis (OR .6, 95% CI .4, 1.1). Instead, history of a co-occurring anxiety disorder was
associated with persistence of major depression (OR 2.4, 95% CI 1.7, 3.3) (see Table 2.6).
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Table 2.6. Associations between sociodemographic characteristics, WWII, and persistence of major depression among lifetime cases
(N=776)
Bivariate
OR (95% CI)
1.0 (.99, 1.03)
1.0 (.99, 1.01)

Age at interview
Age at onset of major
depressive episode
Geographical Location Growing Up
Large city (reference) 1
Suburbs .7 (.4, 1.5)
Small City 1.0 (.5, 2.0)
Town/Village 1.0 (.6, 1.7)
Rural area 2.2 (1.2, 3.8)
Moved around a lot <.001 (<.001, <.001)
x2 5df=1509.6 (p<.0001)
Male Sex
.8 (.6, 1.1)
Civilian in War Zone
1.0 (.7, 1.6)
WMH Survey site
x2 7df=85.6 (p<.0001)
Any anxiety disorder
2.0 (1.5, 2.7)

Multivariate Model 1
OR (95% CI)
1.01 (.98, 1.03)
1.01 (1.0, 1.02)

Multivariate Model 2
OR (95% CI)
1.02 (.9, 1.04)
1.0 (1.0, 1.02)

1
.66 (.4, 1.2)
.79 (.4, 1.6)
.90 (.5, 1.5)
.87 (.5, 1.7)
<.001 (<.001, <.001)
x2 5df=1086.2 (p<.0001)
.80 (.55, 1.16)
.73 (.43, 1.21)
x2 7df=77.8 (p<.0001)
-

1
.7 (.4, 1.3)
.8 (.4, 1.5)
1.0 (.6, 1.6)
.9 (.5, 1.7)
<.001 (<.001, <.001)
x2 5df=1523.5 (p<.0001)
.8 (.6, 1.2)
.6 (.4, 1.1)
x2 7df=86.2 (p<.0001)
2.4 (1.7, 3.3)
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Among those with a lifetime history of any anxiety disorder, 60.87% had a 12-month
diagnosis. After controlling for sociodemographic characteristics, those with a history of having
been a civilian in a war zone/region of terror in WWII were less likely to have a prior 12-month
anxiety disorder (OR .4, 95% CI .2, .7). After controlling for sociodemographic characteristics
as well as a co-occurring history of major depression, number of lifetime anxiety disorders was
independently associated with 12-month diagnosis of any anxiety disorder (OR 2.0 95% CI 1.1,
3.6) (see Table 2.7).
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Table 2.7. Associations between sociodemographic characteristics, WWII, and persistence of anxiety disorders among lifetime cases
(N=484)
Bivariate
OR (95% CI)
.95 (.92, .98)
.98 (.97, .99)

Age at interview
Age at onset of anxiety
disorder
Geographical Location Growing Up
Large city (reference) 1
Suburbs 2.4 (1.0, 5.6)
Small City .8 (.34, 1.9)
Town/Village 1.2 (.6, 2.5)
Rural area .8 (.4, 1.7)
Moved around a lot .4 (.1, 1.6)
x2 5df=40.3 (p<.0001)
Number of anxiety
2.3 (1.2, 4.5)
disorders
Male Sex
.7 (.5, 1.1)
Civilian in War Zone
.4 (.3, .7)
WMH Survey site
x2 7df=41.8 (p<.0001)
Major depressive episode 1.0 (.7, 1.4)

Multivariate Model 1
OR (95% CI)
.98 (.94, 1.0)
.98 (.97, .99)

Multivariate Model 2
OR (95% CI)
.98 (.94, 1.0)
.98 (.97, .99)

1
2.6 (1.0, 7.0)
.9 (.4, 2.2)
1.6 (.7, 3.6)
.9 (.4, 1.9)
.3 (.03, 3.9)
x2 5df=15.9 (p=.007)
2.0 (1.1, 3.7)

1
2.6 (1.0, 7.0)
.9 (.4, 2.2)
1.6 (.7, 3.6)
.9 (.4, 1.9)
.3 (.03, 3.8)
x2 5df=15.8 (p=.008)
2.0 (1.1, 3.6)

.7 (.5, 1.1)
.4 (.2, .7)
x2 7df=77.34 (p<.0001)
-

.7 (.5, 1.1)
.4 (.2, .7)
x2 7df=76.4 (p<.0001)
1.2 (.8, 1.8)
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DISCUSSION
Being a civilian in a war zone/region of terror was associated with increased risk of first
onset of major depressive disorder and any anxiety disorder. There was no such association
between being a civilian in a war zone/region of terror and onset of individual anxiety disorders
or alcohol disorder. The association between being a civilian in a war zone/region of terror and
onset of disorders changed over time. For major depression, the magnitude of the relationship
was greatest in the first 30 years of life, and decayed thereafter. In contrast, the relationship
between being a civilian in WWII and onset of anxiety disorders was greatest for those over 30.
While there was no relationship between being a civilian in WWII and persistence of major
depression, those who were civilians in the war were less likely to have a 12-month diagnosis of
an anxiety disorder.
There are several limitations to this study that should be noted. Most importantly, causal
inferences cannot be made about the relationships found between being a civilian in a war
zone/region of terror and psychiatric disorders given that the WMH surveys are cross-sectional
in design and not a randomized experiment. The study design may lead to limitations related to
measurement error and selection bias. Measurement error may occur because the WMH surveys
rely on retrospective self-report of participants to determine the occurrence and timing of
exposures and psychiatric outcomes. It is possible that individuals who were civilians in the war
may have been biased towards higher recall of onset of mental disorders overall, or onset during
specific time periods such as during or right after the war, leading to overestimation of the
relationship between exposure and both onset of disorder and changes in this relationship over
time. Our sample is limited to individuals that survived the war, are still living in their country
of birth, and selected into taking the WMH survey. We have no way of knowing the mental
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health outcomes of individuals who died during the war, were forcibly displaced to a second
country during the war and never returned, or permanently left their country of birth at some
point after the war for other reasons. If individuals with these characteristics were more likely to
experience mental health problems, our results are underestimating the relationship between war
exposures and onset of disorders.
Despite these limitations, our results contribute to our understanding of the association
between being a civilian in a war, war traumas, and mental health outcomes throughout the
lifespan. To our knowledge, this is the first study that evaluates onset of a range of mental
disorders in a cross-national sample of individuals who were civilians in a war zone/region of
terror in World War II. Additionally, given the follow-up time period and average age of
participants at the start of the war, we have the unique opportunity to examine how war affects
children and youth. Among this cohort, exposure to war can be viewed as a childhood adversity,
with results providing information on how the timing of war exposure during critical
developmental periods affects both short and long-term mental health.
Different explanations are possible for the associations found between being a civilian in
a war zone/region of terror and first onset of major depression and any anxiety disorders
independent of war traumas. The experience of being a civilian in a war zone/region of terror is
itself a stressor that is associated with subsequent onset of disorders. Experiences common to
civilians in a war zone/region of terror and associated with adverse mental health outcomes
among war-affected populations include chronic fear of safety, deprivation of food and other
basic needs (Rasmussen et al., 2010; Fernando et al., 2010), and disruption in family structures
(Fazel et al., 2012). Exposure to the daily stressors associated with war may have a cumulative
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impact on mental health equal to or more important than major traumatic events (Miller &
Rasmussen, 2014).
The PTSD section of the CIDI interview asks about a limited number of traumas that are
salient to experiences of war-affected populations. There are much more extensive inventories
of war exposures used in other research that provide greater understanding of the relationship
between specific traumatic events of war and mental health (Betancourt et al., 2011; Layne et al.,
2010; Macksoud & Aber, 1996). Thus the more broad exposure of being a civilian in a war
zone/region of terror used in WMH survey questionnaires may be a marker for the relationship
between other war traumas not asked about elsewhere in the CIDI and first onset of mental
disorders, with the experience of being a civilian in war itself being relatively unimportant.
In terms of the relationship between exposure to war traumas and mental health, the lack
of evidence for an association between displacement and onset of mental disorders is somewhat
surprising. Literature specific to World War II has identified a relationship between
displacement and symptoms of anxiety disorders (Freitag et al., 2013; Kuwert et al., 2009),
depression (Santavirta et al., 2015; Pesonen et al., 2007; Eriksson et al., 2014), and psychological
distress (Waugh et al., 2007; Foster et al., 2003). It is possible that displaced individuals were
more likely to experience onset of mental disorders than non-displaced individuals, but were also
more likely to permanently leave the country or die during displacement; thus our results
underestimate the relationship between displacement and mental health. Another possible
explanation for our results includes the relatively small sample size of displaced individuals,
limiting our power to detect a relationship between the exposure and outcome that does exist.
There are, however, noteworthy limitations to many of these other studies on
displacement and mental health that this study overcomes. These include the use of screening
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instruments to measure general psychological distress and presence of symptoms indicative of a
diagnosis at time of interview, as opposed to a structured and validated diagnostic interview that
captures the timing of onset of mental disorders. Additionally, many of these studies use nonrepresentative convenience samples and/or typically compare the mental health of individuals
who were displaced to a group of individuals who, although alive during the same war/period of
civil unrest, may have varied levels of exposure to the conflict.
This study has the benefit of using a more restrictive comparison group of people who
self-identified as being a civilian in a war zone/region of terror in World War II and,
additionally, separated out displacement from other war exposures in the analysis. The
implication of this is that the relationship between displacement and adverse mental health
outcomes found in other studies may not be due to the displacement experience per se, but rather
other adversities that occur during times of war that individuals who are displaced are more
likely to experience compared to a control group comprised of people both exposed and unexposed to conflict. One study on the relationship between displacement in World War II and
mental health supports this, with findings that, once controlling for exposure to other war
traumas in multivariate analysis, displacement was no longer independently associated with the
outcome (Kuwert et al., 2012). Our findings on the positive association between any war
traumas, rather than specifically displacement, and first onset of major depressive disorder align
with these results.
Study results have the following implications for mental health care policies and services
for war-affected populations. Our findings that exposure to war is a predictor of first onset of
mental disorders decades after the end of conflict indicates that a focus on short-term mental
health service provision is extremely important, but not sufficient, to address the needs of
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individuals exposed to war and political unrest. Older individuals who lived through wars earlier
in the 20th century may be a particularly at-risk population for mental health problems (Kuwert et
al., 2009; Glaesmer et al., 2010; Strauss et al., 2011). Although this study focuses on World
War II, findings are also relevant for contemporary wars and conflicts. Prioritizing mental
health care for individuals forcibly displaced from their homes and living in refugee camps or
third country resettlement is extremely important; in conjunction with this, our results suggest
that we need to engage in proactive, strategic planning of mental health policies and programs
that will serve to address the long term mental health needs of war-affected populations in postconflict settings. Additionally, the distinct relationship between being a civilian in a war
zone/region of terror and mental disorders, in addition to associations between war traumas and
mental health, suggests that a more ecological approach to mental health policies post-conflict is
needed (Trani & Bakkhsi, 2013; Miller & Rasmussen, 2014; Miller & Rasmussen, 2016). This
approach would entail designing programs that blend trauma-focused, individual level
interventions with broader social programs that promote things such as safer communities,
adequate housing and employment options, and social supports in war-affected populations.

CONCLUSION
There are currently a record number of people worldwide affected by conflict, the most
since World War II (UNHCR, 2016). Understanding the epidemiology of onset of mental
disorders and long-term trajectories of the mental health of war-affected populations is important
for developing mental health policies and programs that can prevent and ameliorate the burden of
psychiatric disorders among civilians who have lived through war and political unrest. This
study is one of the first to use a cross-national sample of individuals affected by a conflict to
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identify the relationship between exposure to war, war traumas, and mental health trajectories
throughout the lifespan.
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Mental health problems account for a significant proportion of the global disease burden
for children and youth. Data from the Global Burden of Disease Study 2010 indicate that mental
and substance use disorders are the leading causes of disability in children and youth (Erskine et
al., 2015). The burden of mental disorders is particularly substantial for children affected by
armed conflicts. It is well documented that there are disparities between the mental health of
war-affected youth and those in the general population (Fazel et al., 2012; Reed et al., 2012;
Henley & Robinson, 2011; Bronstein & Montgomery, 2011). Studies have found elevated rates
of PTSD, depression and anxiety among youth exposed to war (Slone & Mann, 2016;
Attanayake et al., 2009) compared to those not affected by armed conflict.
A major focus of research with war-affected youth has been investigating the association
between traumatic war experiences and psychosocial functioning (UNICEF, 2009; Miller and
Rasmussen, 2010). Exposure to war experiences can have an impact on mental health via both
biological and psychosocial mechanisms. Stressful experiences trigger adverse physiological and
psychological responses (DeLongis et al.,1988; Folkman and Lazarus, 1986) which can lead to a
prolonged activation of the stress response system that becomes deleterious to health, called
“toxic stress” (Shonkoff et al., 2010). Toxic stress can have a lasting effect on brain structure
and functioning, increasing susceptibility to poor mental health (McEwen, 2004). Exposure to
adversities can also alter psychosocial functioning, which impairs coping ability and increases
vulnerability and susceptibility to future stressors, leading to adverse mental health outcomes
(Pearlin, 1989; Gershon et al., 2013; Springer et al., 2003; Hill et al., 2010).
War traumas and mental health: accumulation of risk vs. uniquely toxic events
Theoretical approaches to understanding the relationship between war traumas and
mental health often emphasize the importance of both the accumulation of adverse war
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exposures as well experiencing specific, highly toxic war exposures, in triggering adverse
physiological and psychological responses that lead to increased risk for psychiatric disorders
(Masten & Narayan, 2012; Werner, 2012). A stress accumulation approach posits that, as
exposure to adversities increase in number, so does the likelihood of poor mental health
outcomes (Dohrenwend & Dohrenwend, 1974). Cumulative risk can be conceptualized in
different ways, with “dosage” being defined by frequency, number, or intensity of war
experiences (Masten & Narayan, 2012). In their most simple form, the number of kinds of
traumas an individual has experienced is added together for a cumulative risk score, weighting
each trauma equally. An alternative strategy is to use factor analysis to empirically identify
domains of trauma exposure to which individuals are exposed and generate cumulative risk
scores (i.e., factor scores) that weight each trauma according to its correlation with the
unobserved latent factors of exposure (i.e., factor loadings) (Angel et al., 2001; KuterovacJagodic, 2003; Momartin et al., 2002).
In contrast, an approach informed by a focus on individual toxic exposures posits that
war experiences have differential effects on mental health, with some types of events being more
detrimental than others (Layne et al., 2010; Netland, 2005). Using this approach, researchers
focus on analyzing the relationship between experiencing select, highly toxic events with
symptoms and diagnoses of mental disorders (Betancourt et al., 2013b). The identification of
toxic war experiences that are associated with mental health is typically done by developing
binary exposure variables of war traumas, indicating whether an individual was exposed or
unexposed to a particular event or cluster of events (Betancourt et al. 2011). War experiences
can also be grouped into categories of events based on a priori hypotheses formed from previous
work in the field (Layne et al., 2010).
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War exposures and youth within the context of Sierra Leone
Sierra Leone’s civil war (1991-2002) was a conflict that affected youth throughout the
country. In addition to being recruited into armed forces such as the Revolutionary United Front
(RUF), children were displaced, separated from caregivers, and exposed to war-related violence
(Bellows & Miguel, 2009; Betancourt et al., 2010b). This study presents the results of an
analysis of cross-sectional, retrospectively reported data collected as part of a larger longitudinal
study of war-affected youth in Sierra Leone (Betancourt et al., 2010a). Longitudinal study
participants come from three groups – former child soldiers who received services at NGO
operated Interim Care Centers during demobilization, self-integrated child soldiers, and a
community sample of war-affected youth (Betancourt et al., 2013a). Thus the characteristics of
this sample provides the opportunity to construct and test war exposure models that include both
a wide range of types of experiences faced by war-affected youth, from witnessing violence to
direct victimization to fighting as part of the military, as well as a wide range of cumulative
exposure to war traumas.
Prior studies using this same data set have examined the association between war
exposures and mental health. Several studies have examined how specific traumas (for instance,
experiencing rape) or categories of trauma (death of a parent, witnessing violence, perpetration
of killing, RUF-related abuse and violence) were associated with symptoms of anxiety,
depression, and hostility (Betancourt et al., 2010a; Betancourt et al., 2010b; Betancourt et al.,
2010c; Betancourt et al., 2014; Betancourt et al., 2011; Betancourt et al., 2013a). Specific to
PTSD, one study used growth models to estimate the association between three kinds of events –
death of a parent, being a victim of rape, and perpetration of violence – and PTSD symptom
severity over time (Betancourt et al., 2013b). Another study looked at the relationship between
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cumulative exposure to war traumas and PTSD via mediating mechanisms of daily hardships
(Newnham et al., 2015). This current study adds to this body of literature by concurrently
examining different approaches to conceptualizing war exposures. In addition, we include a
wider range of categories of war trauma than in previous studies and, for the first time, use factor
analysis to identify domains of trauma and assess the relationship between the severity of
exposure to these domains and PTSD.
Study aims
The aim of this study is to evaluate cumulative risk and exposure-specific approaches to
understand the nature of the association between war traumas and symptoms of PTSD. We
considered two types of cumulative risk scores: 1) a sum score in which all traumas measured in
the study were weighted equally, and 2) sum scores generated using factor analysis that use
factor loadings as weights as described above. In the exposure-specific approach, we defined
categories of war exposure to reflect the following major types of traumas present during the
Sierra Leone Civil War: death of a loved one, injuring and killing others, loss and separation
during the war, direct exposure to violence, participation in RUF activities, life being threatened,
witnessing violence, and deprivation of water, food and shelter during the war.

Methods
Sample
The study sample is comprised of individuals (ages 10-17 at baseline) affected by the
civil war. The study was launched in 2002, with data collection occurring at three time points –
(T1) 2002, (T2) 2004, and (T3) 2008. For the purposes of this study, the sample was narrowed
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to include only those who participated in the third wave of data collection and completed the
UCLA PTSD Index, the primary outcome of interest (N=368).
The Institutional Review Boards of Boston University Medical School-Boston Medical
Center and the Harvard T.H. Chan School of Public Health approved this study. Methods of data
collection included in-home, one-on-one interviews conducted with Sierra Leonean research
assistants trained, supervised and monitored by the study Principal Investigator and project
manager.
Measures
All study measures were selected and adapted for the Sierra Leonean context in
consultation with Sierra Leonean staff and community members (Betancourt et al, 2010c).
Measures were forward and back-translated from English to Krio, the local language, using a
standardized protocol that followed best practices (Van Ommeren et al., 1999).
War Experiences. The Child War Trauma Questionnaire (Betancourt et al., 2013a;
Macksoud & Aber, 1996) was adapted for the Sierra Leone context and used to assess participant
exposure to war experiences. A total of 39 war exposures are measured on a dichotomous scale
ranging from 0 (the event did not occur during the time frame of the war in Sierra Leone) to 1
(the event occurred at least once during the war). See Appendix for complete list of war
experiences. Participants were asked about exposure to war traumas at different data collection
points, with some completing the survey at T2 and others completing the survey at T3. There
were some individuals who completed the survey at both time points. For these individuals,
when discrepancies arose between responses at the two time points, the response option at T2
was selected as the final answer for analysis purposes. A detailed explanation on treatment of
these war experiences for this study is discussed in the data analysis and results sections below.
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Post Traumatic Stress Disorder. PTSD was assessed with a 9-item short form of the
UCLA Post-Traumatic Stress Index (PTSD-RI) (Pynoos et al., 1998). The PTSD-RI assesses
frequency of symptoms in the previous four weeks on a 3-point Likert scale ranging from
1(never) to 3 (often). Total scores range from 9 to 27, with larger scores indicating more severe
symptoms. Cronbach’s alpha on the study sample indicates good internal consistency (𝛼 = .84).
An IRT graded response model was used to create latent PTSD theta values for each participant
(Yen & Fitzpatrick, 2006). A graded response model is most appropriate, as response options on
the PTSD-RI are ordered from 1 to 3, with a score of 2 indicating more frequent symptoms
compared to a score of 1 and a score of 3 indicating more frequent symptoms compared to a
participant who rated a 2 or 1. As there are three responses, two item difficulty parameters were
estimated for each threshold. Item difficulty parameters can be understood as an indication of
symptom severity. For example, the first difficulty parameter estimate (>=1) can be interpreted
to mean that a person with the given theta value has a 50% chance of being rated a 1 on her or
his answer versus scoring greater than or equal to 2.
Demographics. Information on gender and age was collected for all participants. These
variables were controlled for in all analysis, given evidence that both characteristics have been
associated with exposure to war traumas and mental health outcomes (Masten & Narayan, 2012).

Data Analysis
Measures of exposure to war trauma were constructed as follows. First, we summed each
participant’s total number of war exposures to create a cumulative risk score of war traumas.
Second, we used factor analysis to derive cumulative risk scores in empirically identified
domains. We conducted an exploratory factor analysis on one random half of the sample to
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identify the domains of exposure using maximum likelihood estimation of factors extraction with
oblique rotation (Muthen, 2002). We used a variety of criteria for determining factor extraction,
including assessment of eigenvalues and visual inspection of screeplots. We used a cutoff of
>=.40 to retain items in a factor, and defined a factor as a latent construct with at least three
indicators. After extracting factors, CFA was used on the second half of the sample to assess
stability and model fit. A number of model fit indices were used to measure how well the
proposed model fit the study data set, including the chi-square statistic, RMSEA, the
standardized root mean square residual (SRMR) and the comparative fit index (CFI). Criteria for
model fit included: x2 p>.05, RMSEA <.10, SRMR<.08, CFI >.90 (Hu and Bentler, 1999; Kline,
2011). Internal consistency reliability of the model was assessed with Cronbach’s alpha, with a
desired level of >.70 (DeVellis, 2012). Third, we created a set of binary indicators of categoryspecific war exposures. A correlation matrix of all war exposure variables can be found in the
Appendix.
We used multiple linear regression to assess associations of scores of cumulative
exposure to war traumas and categories of war traumas with symptoms of PTSD controlling for
age and gender. We fitted the following sequence of models: models assessing cumulative risk
only (one model for the sum score of all traumas and one model for the 2 risk scores generated
from the factor analyses), a model assessing risks of specific categories of trauma, and combined
models that assess the independent associations of cumulative risk and specific traumas. With
this sequence of models we can identify the magnitude of the associations of war traumas with
PTSD using cumulative-risk and specific-risk approaches to measurement as well as their
relative magnitudes (from the combined models). Finally, as an exploratory step, we fitted
models for the specific categories of traumas separately among participants in each tertile of the
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cumulative risk sum score to assess if associations between war categories and symptoms of
PTSD were conditional on level of exposure. Stata 14 was used for all analysis (StataCorp,
2015).

Results
War Exposures in the Sample
A total of 95 (25.82%) study participants were female. The age of study participants at
the time of data collection ranged from 14 to 25, with a mean of 20.43 (SD=2.44). Raw scores
on the PTSD-RI ranged from 9 to 24, with a mean of 14.39 (SD=3.52). Exposure to war traumas
ranged from .83% (injured or killed a family member during the war) to 85.96% (being without
food for two or more days) (see Appendix Table 1for complete list). Participants were exposed
to a range of 0 to 27 (out of a possible 39) war traumas. The mean number of war exposures was
14.47 (SD=5.65). We created categorical variables representing 8 categories of war exposures.
These were labeled “direct exposure to violence,” “life threatened,” “participation in RUF,”
“witness violence,” “death of a loved one,” “loss and separation,” “injured/killed others,” and
“deprivation.” Based on prior research, death of mother and death of father during the war were
separated out from the category “death of a loved one” and treated separately. Prevalence of
exposure to the 8 categories in the entire sample ranged from 24.18% (injuring or killing others)
to 98.64% (loss and separation). A total of 44 (11.96%) participants reported the death of their
mother and 82 (22.28%) lost their father during the war (see Table 3.1).
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Table 3.1. Prevalence of exposure to 8 categories of war traumas and two individual exposures
in full sample (N=368)
Category
Witness violence
Direct exposure to
violence

Life threatened

Participation in RUF
activities

Death of loved one

Loss and separation

Injured/killed others

Deprivation

Exposures
Witness beating/intimidation/torture
Witness violent physical injury
Witness violent death
Forced to take drugs
Chased by armed forces
Beaten by armed forces
Kidnapped during the war
Held in detention
Threatened to be killed
Raped/sexually assaulted
Injured/handicapped
Chopped or stabbed
Shot during the war
Carried arms/supplies
Gathered wood/cooked
Recruited and trained by armed forces
Spied/relayed information
Directly involved in fighting
Death of brother
Death of sister
Death of grandparent
Death of other family member
Forced to move
Forced to another country
Separated from parents
Exposed to looting of home
Raped someone
Injured/killed stranger
Injured/killed acquaintance
Injured/killed close friend
Injured/killed extended family member
Injured/killed family member
Without food for two or more days
Without water for two or more days
Without shoes/clothing/shelter

Death of father
Death of mother

N (%)
295 (80.16)
336 (91.30)

226 (61.41)

312 (84.78)

305 (82.88)

363 (98.64)

89 (24.18)

340 (92.39)
82 (22.28)
44 (11.96)
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We next used factor analysis to derive cumulative risk scores in empirically identified
domains. Exploratory factor analysis was conducted and five factors had eigenvalues over 1; an
inspection of the screeplot indicated that three factors were most salient for analysis (see
Appendix). We proceeded to assess the fit of a five, four and three factor model using factor
loading cutoffs >=.40 and criteria of a factor having at least three indicators. Using these
criteria, three factors were extracted and 17 war exposures retained for further analysis.
Confirmatory factor analysis was conducted on the second half of the sample. We decided the
CFI value of this model was inadequate (see Table 3.2) and removed one factor with an
extremely low Cronbach’s alpha. The 14-item model still did not meet all model fit criteria; two
more items with lower factor loadings were removed from the assessment. The final 12 item
Common Factor model with two factors had good fit indices with the exception of the chi-square
statistic, which was attributed to the sample size (see Table 3.2).
Table 3.2. Factor Analysis Fit Indices
Models
17 item
14 item
12 item

x2
p value
349.50, p<.05
252.73, p<.05
162.91, p<.05

Fit Indices

df SRMR
116 .076
76
.078
53
.074

Alpha

RMSEA
CFI
.075; 95% CI (.066, .084) .830
.080; 95% CI (.069, .091) .858
.076; 95% CI (.063, .089) .902

.79, .73, .37
.79, .73
.79, .73

These two factors were labeled “RUF-related abuse” and “participation in fighting” (see
Table 3.3). We estimated each individual’s score on each of these latent factors to use as an
observed characteristic in linear regression models. The latent factor “RUF-related abuse” was
most closely aligned with the composite “life threatened” (r=.63), while the latent factor
“participation in fighting” was strongly correlated with the composite “injured/killed others”
(r=.81).
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Table 3.3. 12 War Exposures retained for factor scores
Exposure
Factor 1 - RUF Abuse
Being in detention
Being chased by armed forces
Being kidnapped by armed forces
Being arrested by armed forces
Being threatened to be killed
Being without clothes/shoes/shelter
Carried arms/supplies
Factor 2 – Participation in violence
Exposed to looting of home
Injured/killed stranger
Injured/killed close friend
Spied/relayed information
Directly involved in fighting

Yes (%)

No (%)

111 (30.16)
154 (41.85)
176 (47.83)
166 (45.11)
211 (57.34)
286 (77.72)
178 (48.37)

257 (69.84)
214 (58.15)
192 (52.17)
202 (54.89)
157 (42.66)
82 (22.28)
190 (51.63)

108 (29.35)
77 (21.27)
22 (6.06)
95 (25.82)
91 (24.73)

260 (70.65)
285 (78.73)
341 (93.94)
273 (74.18)
277 (75.27)

War exposures and symptoms of PTSD
We first assessed the relationship between the sum score and symptoms of PTSD. We
found an association between the cumulative number of war traumas and the outcome (𝛽=.0137,
95% CI .0053, .0222). Results from using factor analysis risk scores indicated that scores on
one of the factors, “participation in fighting” was associated with PTSD (𝛽= .1706, 95% CI
.0694, .2715). Finally, one category of risk, “injuring/killing others” was associated with
symptom severity (𝛽= .1415, 95% CI .0394, .2437). Both of the individual exposures, death of a
mother (𝛽= .0102, 95% CI .0289, .2315) and death of a father (𝛽= .1118, 95% CI .0086, .2150),
were also associated with the outcome.
Models for cumulative risk and specific categories of risk were combined to see if
cumulative exposure to war experiences provided additional information on the relationship
between war traumas and PTSD. When added to specific categories of risk, the sum trauma
score was no longer associated with the outcome (𝛽= .0251, 95% CI -.1569, .2072). The
category “injuring/killing others,” death of a mother and death of a father were associated with
symptom severity. The relationship between “injuring/killing others” and PTSD decreased in
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magnitude, while death of a father and death of a mother increasing in magnitude, after
controlling for the sum trauma score.
We next fitted a model with the factor analysis risk scores and the specific categories of
war traumas together. Given the high correlation between the category “injured/killed others”
and factor score for “participation in fighting,” only “RUF Abuse” was added to the categories of
risk. In this combined model, “RUF Abuse” was not associated with the symptoms of PTSD
(𝛽=-.0997, 95% CI -.2348, .0354). Similar to the first combined model, death of a mother, death
of a father, and “injuring/killing others” were still associated with the outcome, with the
relationship between “injuring/killing others” and symptoms decreasing, and relationship
between death of a mother and death of a father and symptoms increasing, in magnitude (see
Table 3.4).
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Table 3.4. Associations between war exposures and symptoms of PTSD (all models control for age and gender)
Linear Regression
Linear Regression
Linear Regression
Linear Regression
Model 1
Model 2
Model 3
Model 4
95% CI
95% CI
95% CI
95% CI
𝜷
𝜷
𝜷
𝜷
Cumulative risks
of trauma
exposure
1) Sum Trauma
.0137* .0053, .0222
.0251
-.1569, .2072
Score
2) Risk scores
derived from factor
analysis
Participation in
.1706** .0693, .2715
fighting
RUF Abuse
-.0421
-.1454, .0610
Categories of
trauma exposures
Direct exposure to
violence
Life threatened
Participation in
RUF
Witness violence
Death of loved one
Loss and
separation
Injured/killed
others
Deprivation
Death of mother
Death of father
*p<.05
** p<.01

Linear Regression
Model 5
95% CI
𝜷

-.0997

-.2348, .0354

.0737

-.0475, .1949

.0791

.0423, .2006

.1036

-.0244, .3426

-.0327
.0299

-.1459, .0806
-.0921, .1519

-.0478
.0272

-.1829, .0872
-.0984, .1528

.0087
.0523

-.1278, .1451
-.0738, .1784

-.0061
.0083
-.0098

-.1192, .1068
-.0968, .1135
-.1126, .0930

-.0069
-.0082
-.0126

-.1274, .1136
-.1157, .0994
-.1153, .0901

-.0033
-.0058
-.0642

-.1182, .1117
-.1137, .1022
-.1846, .0562

.1415**

.0394, .2437

.1299*

.0199, .2398

.1378**

.0347, .2408

.0474
.1302*
.1118*

-.0547, .1496
.0289, .2315
.0086, .2150

.0450
.1478**
.1241*

-.0640, .1540
.0466, .2490
.0210, .2271

.0803
.1530**
.0232*

-.0316, .1922
.0521, .2539
.0206, .2259
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Associations of specific categories of war traumas with PTSD symptoms within low, medium,
and high tertiles of the sum trauma score
We next separated the sample into low (0-11), middle (12-17), and high exposure (18-27)
groups. There were distinct characteristics of each. The most striking differences in exposures
included the experience of having your life threatened, which ranged from 16.67% among the
low exposure group to 95.76% among the high exposure group. Likewise, prevalence of
injuring/killing others was much greater in the high exposure group (44.92%) compared to low
exposure participants (5.56%). Overall the low exposure group can be characterized as being
victimized by armed forces but witnessing less violence and having limited participation in RUFrelated activities. In contrast, the high exposure group can be characterized as having more
actively participated in RUF activities, in particular engaged in fighting and having had their life
threatened. The middle exposure group is characterized as having levels of exposure to
witnessing and experiencing violence more comparable to the high exposure group than low
group, but less direct fighting and personal threat (see Table 3.5).
Table 3.5. Prevalence of exposure to categories of war traumas for cumulative exposure groups
Category

Witness violence
Direct exposure to violence
Life threatened
Participation in RUF activities
Death of loved one
Loss and separation
Injured/killed others
Deprivation
Death of father
Death of mother

Low
(n=126)
N (%)
72 (57.14)
95 (75.40)
21 (16.67)
78 (61.90)
94 (74.60)
122 (96.82)
7 (5.56)
104 (82.54)
19 (15.09)
12 (9.52)
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Middle
(n=124)
N (%)
106 (85.48)
123 (99.19)
92 (74.19)
118 (95.16)
105 (84.68)
123 (99.19)
29 (23.39)
118 (95.16)
32 (25.81)
13 (10.48)

High
(n=118)
N (%)
117 (99.15)
118 (100)
113 (95.76)
116 (98.31)
106 (89.83)
118 (100)
53 (44.92)
118 (100)
31 (26.27)
19 (16.10)

We assessed the relationship between the categories of war exposures and symptoms of
PTSD for each exposure group. We hypothesized that if only cumulative risk mattered, we
would not see any significant associations between war categories and the outcome. Death of a
father was associated with symptom severity for only the low exposure group (𝛽=.1921, 95% CI
.0139, .3703). Experiencing the death of a mother was associated with PTSD among those
individuals in the middle exposure group (𝛽=.1839, 95% CI .0075, .3604). Finally,
injuring/killing others was associated with the outcome among those in the high exposure group
(𝛽=.1755, 95% CI .0046, .3464). This indicates that the associations we found between war
categories and severity of PTSD is conditional on overall level of cumulative exposure (see
Table 3.6).
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Table 3.6. Association between war trauma categories and symptoms of PTSD stratified by exposure group (all models control for age
and gender)
Category

Direct Exposure to Violence
Life Threatened
Participation in RUF
Witness Violence
Death of loved one
Loss and Separation
Injured/killed others
Deprivation
Death of Father
Death of Mother

Linear Regression Model
Low Exposure
𝜷
.1221
.0992
.0909
-.0091
-.0263
.0297
.0254
.0829
.1921*
.0921

95 % CI
-.0752, .3280
-.1093, .2557
-.1192, .2879
-.2067, .1655
-.1871, .1781
-.1498, .2053
-.1378, .2104
-.1119, .2577
.0139, .3703
-.0845, .2691

Linear Regression Model
Middle Exposure
𝜷
-.0488
-.1093
.0503
.0254
-.0267
-.0377
.1299
.0595
.0504
.1839*

*p<.05
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95 % CI
-.2449, .1832
-.2869, .0644
-.1099, .2494
-.1422, .2124
-.1988, .1683
-.2167, .1943
-.0494, .3091
-.0999, .2615
-.1292, .2266
.0075, .3604

Linear Regression Model
High Exposure
𝜷

95 % CI

.0538
-.1419
-.1450
.0961

-.1171, .2235
-.3173, .0319
-.3192, .0291
-.0780, .2699

.1755*

.0046, .3464

.1221
.1184

-.0593, .2921
0.0561, .2967

Discussion
We investigated the association between war traumas and symptoms of PTSD in a
sample of 368 war affected youth eight years after the end of the Sierra Leone Civil War. A
quarter of the sample was female, and study participants averaged 20 years of age at the time of
completing the survey. This study was based on two theoretical approaches to measuring war
trauma that may in part reflect different types of psychological mechanisms involved in the
increased risk of mental health problems commonly observed in war exposed samples –
accumulation of risk and specific toxic exposures. Factor analysis resulted in the extraction of
two factors, participating in violence and RUF abuse. War exposures were grouped into eight
categories and two single war exposures – witnessing violence, direct exposure to violence,
having a life-threatening experience, participation in RUF activities, death of a loved one, loss
and separation, injured or killed others, deprivation, and death of a father and death of a mother.
In our assessment of the relationship between specific exposures and symptoms of PTSD,
injuring or killing others, death of a father, and death of a mother were associated with the
outcome. Severity of exposure to one of our extracted factors, participating in violence, was also
associated with symptom severity. Our categories of trauma and risk scores derived from factor
analysis highlight in particular the toxicity of the experience of participating in armed combat
and its potential lasting impact on the functioning of former child soldiers. Additionally, we
found that cumulative exposure was associated with symptoms of PTSD.
Combined examinations of these two approaches to analyzing war traumas revealed that
cumulative risk was not, above and beyond experiencing specific kinds of events, associated
with the outcome. However, after separating our sample into three categories based on level of
cumulative exposure to war traumas, we found that the associations between categories and our
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outcome differed based on level of exposure. Among the low exposure group, only death of
father during the war was associated with PTSD; among the middle exposure group, only death
of mother was associated with the outcome. For the high exposure cohort, injuring/killing other
was associated with severity of symptoms of PTSD. This indicates that while cumulative
exposure, when treated as a continuous variable in analysis, was not associated with PTSD, level
of exposure to traumas is still important to take into consideration when modeling war traumas,
as the association between kinds of events and mental health was conditional on the level of
exposure.
There are several limitations to this study that should be noted. First, as discussed earlier,
there were discrepancies in reporting of exposure to war traumas at different data collection time
points. If discrepancies were not at random, this may bias the results. For instance, a large
number of false positives would lead to overestimating the relationship between war exposures
and mental health outcomes; conversely, false negatives would result in underestimating the
association. We have attempted to mitigate this bias by systematically selecting responses at one
time point for those who reported on war exposures more than once.
Our findings on overall prevalence of exposure to different types of war traumas are also
noteworthy in terms of some of the barriers to assessing the relationship between war exposures
and mental health. Exposure to composites ranged from 24.2% (injured or killed others) to
98.5% (loss and separation). The almost ubiquitous exposures to some composites within our
sample make it difficult to have enough statistical power to detect a relationship between certain
kinds of experiences and mental health, if one exists. In armed conflicts in which youth have
high levels of exposure to violence, understanding pathways and mechanisms by which different
kinds of violence relate to psychosocial functioning may be challenging.
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Overall, it is important to note that the study design limits the conclusions we can draw
about the relationship between study variables. This is a non-experimental, cross-sectional
cohort study, and significant associations between retrospectively reported war exposures and
mental health cannot be used to infer causal relationships. Additionally, this study focuses on a
very parsimonious model, and important variables may have been omitted, which may lead to the
overestimation of study results. For instance, daily hardships, discrimination and stigma, found
to be associated with mental health outcomes in other studies using the same data, were not
included in our model (Betancourt et al., 2010c; Betancourt et al., 2013a).
Despite these limitations, this study contributes to the literature as an exploration of ways
to measure war exposures. Both the strengths and shortcomings of a factor analysis approach to
modeling war exposures are evident in our work. Utilization of strategies such as exploratory
and confirmatory factor analysis led to dropping over half of the war exposures, including some
that were found to be strongly associated with mental health outcomes, such as death of a parent
(Layne et al., 2010; Netland, 2005). However, the two factors retained do give some indication
of the structure and clustering of war exposures for youth in Sierra Leone; namely, actively
participating in violence as part of RUF was a distinct experience from being abused by the
RUF.
This study also increases our understanding of the different ways war traumas are related
to current mental health, and help to identify youth who may be at particular risk for symptoms
of PTSD years after the end of exposure to armed conflict. Experiences such as death of a
caregiver or loved one (Betancourt et al., 2013a; Durakovic-Belko et al., 2003), witnessing
violence (Macksoud and Aber, 1996) experiencing life-threatening events, including rape (Layne
et al., 2010; Betancourt et al., 2011), injuring or killing others (Betancourt et al., 2011) and being
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forcibly displaced (Durakovic-Belko, et al., 2003) have been associated with symptoms of
depression and PTSD among war-affected youth. We found empirical support for the particularly
toxic effects of injuring/killing others and death of a primary caregiver.
The lack of evidence for the cumulative effect and dose-response relationship between
war exposures and mental health is somewhat surprising. Many studies have found evidence for
a dose-response relationship between number of war exposures and symptoms and severity of
post-traumatic stress disorder (PTSD) (Mels et al., 2010; Nooner et al., 2012; Pfeiffer & Elbert,
2011; Gupta & Zimmer, 2008). Separating the sample into three levels of cumulative risk was
informative. There was not simply an incremental increase in exposure to war trauma
composites as one moved from the low to high cumulative risk groups. Some exposures were
experienced equally among all three groups, while others that might be more toxic to mental
health heavily characterized primarily the high exposure group. Our findings from our stratified
analysis indicates that while exposure to more kinds of traumas was not by itself may not be as
important to understanding symptom severity, there are differential effects of war exposures on
mental health depending upon levels of cumulative exposure.

Implications and Conclusion
This study has implications for future research that investigates the association between
war traumas and mental of war-affected youth. Studies should expand our work to compare
these two approaches to analyzing war trauma with other mental outcomes, including symptoms
of depression and overall anxiety. It would also be of interest to examine the relationship
between cumulative risk and exposure-specific approaches of conceptualizing war traumas and
mental health trajectories over time.
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More complex models that include mediating factors, such as contemporary daily hardships,
would help in developing a comprehensive understanding of the relationship between war
exposures and psychosocial functioning, and aid in identifying factors that should be targeted for
intervention (Miller and Rasmussen, 2014).
Twenty years after Graca Machel’s report to the UN on children and armed conflict
(Machel, 1996), there are still an estimated billion children living in war zones and regions of
terror (War Child UK, 2013). Exposure to war puts youth at greater risk than non-war affected
youth for developing PTSD and other mental health problems. Experiencing war can have a
detrimental effect on mental health and functioning of youth not only in the short term, but also
into adulthood. Understanding how different patterns of war exposures are related to mental
health will help identify those youth most in need of mental health services.
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Appendix
Table A.1. Prevalence of exposure to each war trauma (N=368)
Exposure
Witnessed intimidation, beating or torture
Witnessed violent physical injury
Witnessed violent death
Being in detention
Being chased by armed forces
Being kidnapped by armed forces
Being arrested by armed forces
Recruited and trained by armed forces
Being beaten by armed forces
Being threatened to be killed
Being stabbed or chopped
Injured/handicapped by war violence
Forced to take drugs
Raped/sexually abused by armed forces
Shot during the war
Exposed to looting of home during war
Being without food for >=2 days
Being without water for >= 2 days
Being without clothes/shoes/shelter during war
Injured/killed stranger during the war
Injured/killed acquaintance during war
Injured/killed close friend during war
Injured/killed extended family member during war
Injured/killed family member during war
Ever exposed to armed conflict
Carried arms/supplies during the war
Gathered wood/cooked during the war
Spied/relayed information during the war
Directly involved in fighting during the war
Raped someone during the war
Lost mother during the war

Yes
N (%)
246 (66.85)
152 (41.30)
203 (55.16)
111 (30.16)
154 (41.85)
176 (47.83)
166 (45.11)
114 (30.98)
204 (55.43)
211 (57.34)
28 (7.61)
93 (25.27)
108 (29.35)
46 (12.50)
53 (14.40)
108 (29.35)
320 (86.96)
124 (33.70)
286 (77.72)
77 (21.27)
13 (3.58)
22 (6.06)
5 (1.38)
3 (.83)
291 (79.29)
178 (48.37)
235 (63.86)
95 (25.82)
91 (24.73)
17 (4.62)
44 (11.96)
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No
N (%)
122 (33.15)
216 (58.70)
165 (44.84)
257 (69.84)
214 (58.15)
192 (52.17)
202 (54.89)
254 (69.02)
164 (44.57)
157 (42.66)
340 (92.39)
275 (74.73)
260 (70.65)
322 (87.50)
315 (85.60)
260 (70.65)
48 (13.04)
244 (66.30)
82 (22.28)
285 (78.73)
350 (96.42)
341 (93.94)
357 (98.62)
359 (99.17)
76 (20.71)
190 (51.63)
133 (36.14)
273 (74.18)
277 (75.27)
351 (95.38)
324 (88.04)

Table A.1. Prevalence of exposure to each war trauma (Continued)
Lost father during the war
82 (22.28)
Lost sister during the war
70 (19.02)
Lost brother during the war
73 (19.84)
Lost grandparent during war
72 (19.57)
Lost other family member during the war
143 (38.86)
Ever forced to move because of war
353 (97.25)
Ever forced to another country because of war
138 (37.60)
Ever separated from parents due to war
160 (43.72)
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286 (77.72)
298 (80.98)
295 (80.16)
296 (80.43)
225 (61.14)
13 (2.75)
229 (62.40)
206 (56.28)

Table A.2. Common Factor Model Correlation Matrix

Kidnapped

Arrested

Threatened

Without clothes

Carried arms

Looting

Injured/killed
stranger

1
.4574
.5512
.4262
.3212
.2636
.2839
.0835

1
.3786
.3923
.3563
.3747
.1416
-.0079

1
.4018
.3012
.2411
.2512
.1024

1
.2487
.3060
.2320
.1661

1
.2726
.2269
.1361

1
.1310
.1186

1
.2518

1

-.1418

-.0262

-.1263

.0269

.1046

.0824

.0547

.2473

.4046

1

-.0056
.0113

.1072
.1437

.0097
.0345

.0676
.1179

.1699
.2284

.1158
.1499

.1912
.0898

.2935
.2715

.4302
.6398

.3057
.3440
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Fighting

Chased

1
.4869
.3763
.5113
.3888
.1682
.2206
.1289
-.0616

Spied

Detention
Detention
Chased
Kidnapped
Arrested
Threatened
Without clothes, etc
Carried arms/supplies
Looting
Injured/killed
stranger
Injured/killed close
friend
Spied
Fighting

Injured/killed friend

Item

1
.5235

1

Deprivation

Death mother

Death father

Participation in Violence
(Factor)

.3961
.5314

1
.3584

1

.5460
.2840

.4056
.1233

.3371
.1528

.4354
.0359

1
.1555

1

.3157

.3332

.1731

.2851

.2016

.2243

1

.4221

.1874

.2435

.2328

.1787

.0004

.0937

1

.3583
.0933
.1458
.5202

.3583
-.0876
-.0210
.1955

.1534
.0650
.0205
.3180

.1656
-.0504
.0223
.2702

.0440
-.0694
.0930
.2193

.1258
.1685
.2487
-.0033

.1043
.0511
.0881
.0337

.3043
.0324
.0598
.8059

1
.0131
.0691
.0650

1
.1762
.0985

1
-.0195

1

.7213

.3480

.6346

.3115

.2916

.0991

.0204

.0971

.2430

-.0129

-.0109

.1709

RUF Abuse (Factor)

Death of loved one

.6744
.5082

Injured/killed

Witness

1

Loss and Separation

Participation

Sum Trauma
Score
Direct exposure to
violence
Life threatened
Participation in
RUF
Witness violence
Death of loved
one
Loss and
separation
Injured/killed
others
Deprivation
Death of mother
Death of father
Participation in
Violence (Factor)
RUF Abuse
(Factor)

Direct Exposure

.4888

Sum Trauma

Life Threatened

Table A.3. Correlation matrix of war exposure variables

1

94

1

