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were administered structured diagnostic interviews of life-
time DSM-IV mental disorders. The associations of war-
related traumas with subsequent disorder onset-persistence 
were assessed with discrete-time survival analysis (lifetime 
prevalence) and conditional logistic regression (12-month 
prevalence).
Results  Respondents who were civilians in a war zone/
region of terror had higher lifetime risks than other respond-
ents of major depressive disorder (MDD; OR 1.5, 95% CI 
1.1, 1.9) and anxiety disorder (OR 1.5, 95% CI 1.1, 2.0). The 
association of war exposure with MDD was strongest in the 
early years after the war, whereas the association with anxi-
ety disorders increased over time. Among lifetime cases, war 

Abstract 
Purpose  Understanding the effects of war on mental dis-
orders is important for developing effective post-conflict 
recovery policies and programs. The current study uses 
cross-sectional, retrospectively reported data collected as 
part of the World Mental Health (WMH) Survey Initiative 
to examine the associations of being a civilian in a war zone/
region of terror in World War II with a range of DSM-IV 
mental disorders.
Methods  Adults (n = 3370) who lived in countries 
directly involved in World War II in Europe and Japan 
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exposure was associated with lower past year risk of anxiety 
disorders (OR 0.4, 95% CI 0.2, 0.7).
Conclusions  Exposure to war in World War II was asso-
ciated with higher lifetime risk of some mental disorders. 
Whether comparable patterns will be found among civil-
ians living through more recent wars remains to be seen, 
but should be recognized as a possibility by those projecting 
future needs for treatment of mental disorders.

Keywords  Civilians in war · World War II · Major 
depressive disorder · Anxiety disorders

Introduction

The World Bank estimates that over 1 billion people world-
wide live in regions affected by armed conflict [1], while 
the UN High Commissioner for Refugees (UNHCR) esti-
mates that 60 million civilians were forcibly displaced from 
their homes due to war and political violence as of 2015, 
the largest number since World War II [2]. These figures 
have brought increased attention to the mental health of 
war-affected populations. Understanding the relationship 
between war and mental health is important to design and 
implement policies both during conflict and in post-conflict 
settings to prevent the onset and persistence of mental dis-
orders. Such information could also help improve the accu-
racy of estimates of the costs of war from a public health 
perspective [3].

Information on the mental health consequences of 
war comes largely from studies of individuals from war-
affected countries in the few years after the conflicts have 

ended [4–10]. These studies show that these civilians have 
higher prevalence of mental disorders, particularly PTSD 
and depression, than other people in the general population 
[11–16]. Within war-affected populations, furthermore, 
individuals who were displaced have higher odds of PTSD, 
major depression, and overall psychological distress than 
those who were not displaced [13, 17–19].

An accurate account of the mental health costs of war 
also needs to take into consideration the long-term mental 
health trajectories of survivors. Although 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 [20–24]. In recent decades, researchers have exam-
ined World War II survivors to understand the long-term 
effects of war on mental health [25]. A significant body of 
research with subgroups including World War II veterans 
[26–28], holocaust survivors [29–31], and children evacu-
ated during wartime [32–34] has shown that psychological 
distress often persisted for many years.

The existing World War II studies often focused on 
cohorts exposed to very specific traumatic events dur-
ing the war, such as being a prisoner of war or enslaved 
in a concentration camp. Fewer studies examined long-
term mental health outcomes in representative samples 
that included the full range of individuals from countries 
involved in World War II or that compared individuals in 
these countries that differed in the intensity of their expo-
sure to the war [35–37]. This makes it difficult to differ-
entiate between the risks to mental health due to the more 
general deprivations associated with living in a country 
during wartime and due to traumatic events associated 
directly with the conflict, such as living through battles 
and witnessing atrocities. Differentiating effects on mental 
disorders of living in a country at war and experiencing 
war-related traumatic events is important to identify the 
blend of trauma-focused and psychosocial approaches to 
mental health services likely to be most effective in assist-
ing war-affected populations [38, 39]. 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 WHO World Mental Health 
(WMH) Surveys [40] on the long-term associations of hav-
ing been a civilian in a country involved in World War II 
and having experienced war-related traumas with subse-
quent first onset and persistence of mental disorders.

We focus on three issues: overall lifetime risk of mental 
disorders associated with several indicators of war-related 
trauma exposure; variations in the strength of these asso-
ciations over time; and the associations of the same expo-
sures with persistence of disorders among respondents 
with lifetime histories of the disorders considered. Based 
on prior research, we anticipated that there would be 
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significant associations of war-related exposures with life-
time mental disorders that would decay over time. Based 
on evidence that war-related disorders are often chronic, 
we also examine the persistence of these disorders in the 
WMH data.

Methods

Sample

The WMH Surveys have been administered in representative 
household samples of adults in 28 countries [41]. Our focus 
in this study is on a subsample of WMH countries that was 
directly involved in World War II: Belgium, France, Ger-
many, Italy, Japan, Netherlands, Romania and Ukraine. The 
WMH surveys in these countries were based on stratified 
multistage clustered area probability household samples [42, 
43] that were nationally representative in all countries other 
than Japan. The Japanese WMH survey was representative 
of a number of major cities in Japan [44]. Interviews in each 
WMH survey were carried out face-to-face in the homes of 
respondents. Informed consent was obtained from all study 
participants prior to administering the interview. Institu-
tional review boards (IRB) of the organizations that carried 
out the survey in each country reviewed and provided IRB 
approval. Completed survey data were weighted to adjust 
for differential probabilities of selection within and between 
households and to match the sample with sociodemographic 
and geographic characteristics of the country. The sample 
considered in the current report consists of the 3,370 WMH 
respondents in the target surveys who were born in the coun-
try 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, mili-
tary 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 individu-
als 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 identified as having been 
directly exposed to the war during World War II.

Sociodemographic characteristics

Sociodemographic covariates of interest include age at the 
start of the war, age at interview, sex, country of residence, 
and urbanicity of childhood home. Country of residence 
was coded as a series of dummy variables, one for each of 
the countries in the analysis. Childhood urbanicity was also 
coded as a series of dummy variables for residing in a large 
city, suburbs, small city, town/village, rural area, and mov-
ing 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 dis-
placed, 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 yes–no dummy 
variable.

Mental disorders

Mental disorders measured on a lifetime and past-year basis 
included major depressive disorder, a number of anxiety dis-
orders (agoraphobia with/without panic disorder, general-
ized anxiety disorder, panic disorder, post-traumatic stress 
disorder [PTSD], social phobia, specific phobia), and alco-
hol use disorder (alcohol abuse with or without dependence). 
All these disorders were assessed with the WHO Composite 
International Diagnostic Interview (CIDI) Version 3.0 [45], 
a fully structured interview administered by trained lay inter-
viewers. 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 inde-
pendent blinded diagnoses based on the Structured Clini-
cal Interview for DSM-IV [46]. Age-of-onset of disorders 
was determined by retrospective recall of study participants 
using special probing techniques designed to optimize accu-
racy of dating [47]. The dependent variables considered here 
for lifetime onset were all individual disorders, as well as 
one group of disorders (any anxiety disorder). In the analy-
sis of 12-month prevalence, limited sample sizes restricted 
the analysis to major depressive disorder and any anxiety 
disorder.
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Data analysis

The associations of war-related trauma exposure with 
subsequent first onset of mental disorders were assessed 
with discrete-time survival analysis. The latter models 
used person-year as the unit of analysis and a logistic link 
function [48]. 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 clas-
sified as beginning at the start of World War II and con-
tinuing 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 within 
the years of the war. Baseline (as of the beginning of the 
war) sociodemographic characteristics were time-invari-
ant. Control variables were also included for person-year. 
Respondents who reported onsets of the outcome disor-
der 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 each disorder 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 controlling for age-of-
onset and time-since-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 [49] 
to adjust for sample weighting and clustering. Statistical 
significance was evaluated consistently with 0.05 level 
design-based Wald Chi-square 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 = 1–30), with 96.1% of 
respondents under age 18. Respondents who reported being 
a civilian in a war zone/region of terror were older at the 
beginning of the war than those living in the same country 
who were not exposed to war-related traumas (8.0 vs 4.6, 
p < 0.0001; age at interview: 71.8 vs. 67.8, p < 0.0001). 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 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. Exposure was similar 
both for men (16.5%) and women (22.1%) and for respond-
ents with different levels of urbanicity of childhood resi-
dence (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.

Associations of being a WWII civilian in a war zone/
region of terror and lifetime mental disorders

Lifetime prevalence of major depressive disorder, excluding 
respondents with depression prior to the war (n = 14, 0.4% 
of the sample), was 11.0% in the total sample and 17.3% 

Table 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 Not in war zone/
region of terror 
n = 2700

Civilian in war 
zone/region of 
terror n = 670

n (%) n (%) n (%)

Country
 Germany 282 (8.4) 210 (74.5) 72 (25.5)
 France 305 (9.1) 230 (75.4) 75 (24.6)
 Netherlands 258 (7.7) 176 (68.2) 82 (31.8)
 Romania 714 (21.2) 693 (97.1) 21 (2.9)
 Ukraine 464 (13.8) 236 (50.9) 228 (49.1)
 Italy 520 (15.4) 461 (88.7) 59 (11.2)
 Japan 560 (16.5) 492 (87.9) 68 (12.1)
 Belgium 267 (7.9) 202 (75.7) 65 (24.3)

Geographical location growing up
 Large city 478 (14.5) 365 (76.4) 113 (23.6)
 Suburbs 155 (4.7) 116 (74.8) 39 (25.2)
 Small city 515 (15.6) 392 (76.1) 123 (23.9)
 Town/village 1275 (38.5) 1103 (86.5) 172 (13.4)
 Rural area 867 (26.1) 657 (75.6) 210 (24.2)
 Moved around 

a lot
19 (0.6) 11 (57.9) 8 (42.1)

Sex
 Male 1344 (39.9) 1122 (83.5) 222 (16.5)
 Female 2026 (60.1) 1578 (77.9) 448 (22.1)

Mean SD Mean SD
Age at interview 67.8 7.2 71.8 6.6
Persistence of mental disorders among lifetime cases
 Past 12 months major depressive episode
  Yes 264 (35.3) 180 (65.7) 94 (34.3)
  No 502 (64.7) 363 (72.3) 139 (27.7)

 Past 12 months anxiety disorder
  Yes 291 (60.1) 218 (74.9) 73 (25.1)
  No 193 (39.9) 127 (65.8) 66 (34.2)
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among respondents who were civilians in a war zone/region 
of terror (Table 2). Lifetime prevalence of anxiety disorders, 
excluding respondents with onset of an anxiety disorder 
prior to the war (n = 59, 1.8% of the sample), was 8.6% in 
the total sample and 12.3% among those who were civilians 
in a war zone/region of terror. Lifetime prevalence of alco-
hol disorder was 3.9% in the total sample and l3.8% among 
respondents those who were in a war zone/region of terror 
during the war. After controlling for pre-war sociodemo-
graphic characteristics, being a civilian in a war zone/region 
of terror was significantly associated with lifetime risk of 
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 (OR 1.3, 
95% CI 0.7, 2.3).

We next explored the extent to which controlling for 
six war-related stressors assessed in the survey accounted 
for the gross associations of being a civilian in a war 
zone/region of terror with subsequent onset of MDD 
(Table 3). When all six war traumas were included in a 
multivariate model, none of them was associated with 

this 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 relation-
ship between number of war-related traumatic events and 
major depression or whether exposure to any traumatic 
event was more strongly associated with onset of the dis-
order. Odds of onset of major depression did not change 
with exposure to an increased number of events (OR 1.2, 
95% CI 0.97, 1.6), but experiencing any of the six war 
traumas was associated with a marginally higher odd of 
major depression (OR 1.5, 95% CI 1.0, 2.2). After con-
trolling 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 inde-
pendently associated with lifetime onset of major depres-
sion (OR 1.4, 95% CI 1.0, 1.8).

We undertook this same set of analyses to assess the 
relationship between being a civilian in World War II and 
lifetime onset of any anxiety disorder (Table 4). The joint 
test of all six war traumas in a multivariate model was 
statistically significant (χ6

2 = 20.0, p = 0.003). However, 

Table 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

*Significant at p < 0.05
1 All models controlled for sociodemographic predictors including person-year at risk, geographical region growing up, 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

Prevalence—total 
sample

Prevalence—civilians not 
in war zone

Prevalence—civilians in 
war zone

Demographic adjusted1

% (SE) % (SE) % (SE) OR (95% CI)

Mood disorder
 Major depressive disordera 11.0 (0.3) 9.4 (0.3) 17.3 (0.4) 1.5 (1.1, 1.9)*

Anxiety disorders
 PTSDb 2.8 (0.2) 2.4 (0.2) 4.5 (0.2) 1.3 (0.8, 2.2)
 Generalized anxiety disorderc 2.7 (0.2) 2.4 (0.2) 4.0 (0.2) 1.2 (0.8, 2.0)
 Specific phobiad 3.2 (0.2) 3.2 (0.2) 3.2 (0.2) 1.2 (0.7, 1.9)
 Social phobiae 1.1 (0.1) 1.1 (0.1) 1.0 (0.1) 1.4 (0.3, 6.1)
 Panic disorderf 1.4 (0.1) 1.1 (0.1) 2.5 (0.2) 1.9 (0.9, 4.1)
 Agoraphobia with/without panicg 0.4 (0.1) 0.5 (0.1) 0.1 (0.03) 0.1 (0.01, 1.0)
 Any anxiety disorderh 8.6 (0.3) 7.7 (0.3) 12.3 (0.3) 1.5 (1.1, 2.0)*

Substance disorders
 Alcoholi 3.9 (0.2) 4.0 (0.2) 3.8 (0.2) 1.3 (0.7, 2.3)



212	 Soc Psychiatry Psychiatr Epidemiol (2018) 53:207–219

1 3

being stalked was the only war-related trauma that was 
significantly associated with the outcome in the multi-
variate model (OR 8.7, 95% CI 2.8, 26.8). We explored 
whether there was a dose–response relationship between 
number of war-related traumatic events and onset of anxi-
ety disorders, or whether exposure to any traumatic event 
was associated with the outcome. Neither number of trau-
mas (OR 1.1, 95% CI 0.7, 1.8) nor presence of any of the 
traumas (OR 1.1, 95% CI 0.8, 1.5) was associated with 
lifetime risk of anxiety disorders. After controlling for the 
war trauma of being stalked and other sociodemographic 

characteristics, being a civilian in a war zone/region of 
terror during World War II remained associated with life-
time risk of any anxiety disorder (OR 1.4, 95% CI 1.0, 
2.0).

Time decay in the significant associations

We assessed whether the significant associations between 
being a civilian in World War II with subsequent age-
of-onset of first episode of MDD and anxiety disorders 
changed over time by constructing models that included 

Table 3   Multivariate 
associations of being a civilian 
in a war zone/region of 
terror and war traumas with 
subsequent first onset of major 
depression among people who 
were alive during WWII

*Significant at p < 0.05
a Joint significance of 6 coefficients associated with war traumas in multivariate model (p = 0.15)

Model 1 Model 2a Model 3
OR (95% CI) OR (95% CI) OR (95% CI)

Person-year at risk
 Age 1–20 (ref) 1 1 1
 Age 21–30 1.9 (1.4, 2.7) 1.9 (1.4, 2.7) 1.9 (1.4, 2.7)
 Age 31–40 2.2 (1.5, 3.2) 2.2 (1.5, 3.2) 2.2 (1.5, 3.2)
 Age 41–50 2.6 (1.8, 3.7) 2.6 (1.8, 3.7) 2.6 (1.8, 3.6)
 Age 51+ 2.7 (2.0, 3.7) 2.7 (2.0, 3.6) 2.7 (2.0, 3.6)

x2 4df = 41.1, (p < 0.0001) x2 4df = 40.8, (p < 0.0001) x2 4df = 40.8, (p < 0.0001)
Age at start of war 1.0 (0.9, 1.0) 0.9 (0.9, 1.0) 0.9 (0.9, 1.0)
Geographical location 

growing up
 Large city (ref) 1 1 1
 Suburbs 1.4 (0.8, 2.6) 1.5 (0.8, 2.7) 1.4 (0.8, 2.6)
 Small city 1.0 (0.7, 1.5) 1.0 (0.7, 1.5) 1.0 (0.7, 1.5)
 Town/village 1.1 (0.8, 1.5) 1.1 (0.8, 1.6) 1.1 (0.8, 1.5)
 Rural area 1.2 (0.8, 1.7) 1.2 (0.9, 1.8) 1.2 (0.9, 1.8)
 Moved around a lot 1.7 (0.5, 6.5) 1.6 (0.5, 5.7) 1.7 (0.5, 5.8)

x2 5df = 4.0, (p = 0.54) x2 5df = 3.6, (p = 0.61) x2 5df = 4.4, (p = 0.49)
Male sex 0.5 (0.4, 0.6) 0.5 (0.4, 0.6) 0.5 (0.4, 0.6)
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 (0.9, 2.4) 1.5 (0.9, 2.4) 1.5 (0.9, 2.3)
 Italy 2.3 (1.5, 3.3) 2.2 (1.5, 3.3) 2.2 (1.5, 3.3)
 The 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 0.9 (0.5, 1.4) 0.9 (0.5, 1.4) 0.9 (0.5, 1.4)

x2 7df = 144.1, (p < 0.0001) x2 7df = 148.5, (p < 0.0001) x2 7df = 146.6, (p < 0.0001)
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 (0.6, 2.1) –
 Saw atrocities – 0.9 (0.4, 2.2) –
 Stalked – 2.7 (0.5, 13.4) –
 Kidnapped – 1.6 (0.7, 3.9) –
 Witnessed death – 1.5 (0.9, 2.6) –
 Combat – 0.2 (0.02, 1.3) –
 Any war trauma – – 1.5 (1.0, 2.2)*
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an interaction term between being a civilian in the war 
and person-year. The interaction was significant in pre-
dicting MDD (χ1

2 = 21.2, p < 0.0001). Decomposition 
of the interaction predicting MDD showed that being a 
civilian in a war zone/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 0.9, 3.1; Ages 40–50 OR 
1.4, 95% CI 0.7, 2.5; Ages 51+ OR 0.9, 95% CI 0.6, 1.3).

As with major depression, we assessed whether 
the observed relationship between being a civilian in 

World War II and anxiety disorders changed over time 
by constructing models with interaction terms between 
the exposure and person-years at risk. The interaction 
between being a civilian in the war and person-year was 
not significant (χ1

2 = 0.12, p = 0.74). However, 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 0.7, 1.7).

Table 4   Multivariate 
associations of being a civilian 
in a war zone/region of 
terror and war traumas with 
subsequent first onset of any 
anxiety disorder among people 
who were alive during WWII

*Significant at p < 0.05

Model 1 Model 2 Model 3
OR (95% CI) OR (95% CI) OR (95% CI)

Person-year at risk
 Age 1–20 (ref) 1 1 1
 Age 21–30 0.4 (0.2, 0.5) 0.4 (0.2, 0.6) 0.4 (0.2, 0.5)
 Age 31–40 0.4 (0.3, 0.6) 0.4 (0.3, 0.6) 0.4 (0.3, 0.6)
 Age 41–50 0.4 (0.3, 0.6) 0.4 (0.3, 0.6) 0.4 (0.3, 0.6)
 Age 51+ 0.4 (0.3, 0.5) 0.4 (0.3, 0.5) 0.4 (0.3, 0.5)

x2 4df = 65.0, (p < 0.0001) x2 4df = 65.4, (p < 0.0001) x2 4df = 65.0, (p < 0.0001)
Age at start of war 1.0 (0.9, 1.0) 0.9 (0.9, 1.0) 0.9 (0.9, 1.0)
Geographical location growing up
 Large city (ref) 1 1 1
 Suburbs 1.5 (0.6, 3.6) 1.5 (0.6, 3.6) 1.5 (0.6, 4.0)
 Small city 1.2 (0.7, 2.0) 1.3 (0.8, 2.1) 1.2 (0.7, 2.1)
 Town/village 1.2 (0.8, 1.9) 1.2 (0.8, 1.9) 1.2 (0.8, 2.0)
 Rural area 1.2 (0.7, 1.9) 1.2 (0.3, 4.6) 1.2 (0.7, 1.9)
 Moved around a lot 1.2 (0.3, 4.5) 1.5 (0.7, 2.9) 1.2 (0.3, 4.6)

x2 5df = 1.1 (p = 1.0) x2 5df = 1.4 (p = 0.93) x2 5df = 1.2 (p = 1.0)
Male sex 0.4 (0.3, 0.6) 0.4 (0.3, 0.6) 0.4 (0.3, 0.6)
WMH country
 Japan (ref) 1 1 1
 Belgium 1.5 (0.7, 2.9) 1.5 (0.7, 2.9) 1.4 (0.7, 2.9)
 Germany 2.2 (1.3, 3.7) 2.2 (1.3, 3.7) 2.1 (1.3, 3.6)
 Italy 2.1 (1.2, 3.5) 2.0 (1.2, 3.5) 2.1 (1.2, 3.6)
 The Netherlands 2.3 (1.2, 4.2) 2.3 (1.2, 4.2) 2.3 (1.3, 4.2)
 France 3.6 (2.2, 5.9) 3.6 (2.2, 5.9) 3.6 (2.2, 5.9)
 Ukraine 2.9 (1.8, 4.5) 2.9 (1.8, 4.5) 2.9 (1.9, 3.5)
 Romania 0.7 (0.4, 1.4) 0.7 (0.4, 1.4) 0.7 (0.4, 1.4)

x2 7df = 47.7 (p < 0.0001) x2 7df = 48.4 (p < 0.0001) x2 7df = 48.5 (p < 0.0001)
Civilian in war zone 1.5 (1.1, 2.0)* 1.5 (1.1, 2.1)* 1.4 (1.0, 2.0)*
War traumas
 Displacement – 0.7 (0.3, 1.4) –
 Saw atrocities – 1.0 (0.4, 2.7) –
 Stalked – 8.8 (2.9, 26.8)* 8.7 (2.8, 26.8)*
 Kidnapped – 2.0 (0.6, 7.0) –
 Witnessed death – 1.1 (0.5, 2.1) –
 Combat – 0.5 (0.1, 2.9) –
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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 civil-
ian in a war zone/region of terror and past-year episodes 
of major depression among people with lifetime history of 
MDD having onsets after the beginning of World War II 
(Table 5). The conditional prevalence of past year MDD 
among lifetime cases was 34.67%. After controlling for 
sociodemographic characteristics, being a civilian in a war 
zone/region of terror was not associated with 12-month 
MDD (OR 0.6, 95% CI 0.4, 1.1). However, history of a 
co-occurring anxiety disorder was associated with elevated 

odds of 12-month MDD among lifetime cases (OR 2.4, 
95% CI 1.7, 3.3).

Among respondents with a lifetime history of any anxi-
ety disorder, 60.87% had a 12-month diagnosis. After con-
trolling for sociodemographic characteristics, those with 
a history of having been a civilian in a war zone/region of 
terror in World War II were significantly less likely than 
others to have a prior 12-month anxiety disorder (OR 0.4, 
95% CI 0.2, 0.7). After controlling for sociodemographic 
characteristics, 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). History of a 
co-occurring MDD was not associated with the outcome 
(OR 1.2, 95% CI 0.8, 1.8).

Table 5   Multivariate associations of being a civilian in a war zone/region of terror and sociodemographic characteristics with persistence of 
major depression and anxiety disorders among lifetime cases

*Significant at p < 0.05

Bivariate Multivariate model 1 Multivariate model 2
OR (95% CI) OR (95% CI) OR (95% CI)

Depression (n = 776)
Age at interview 1.0 (0.99, 1.03) 1.01 (0.98, 1.03) 1.02 (0.9, 1.04)
Age at onset of major depressive episode 1.0 (0.99, 1.01) 1.01 (1.0, 1.02) 1.0 (1.0, 1.02)
Geographical location growing up
 Large city (reference) 1 1 1
 Suburbs 0.7 (0.4, 1.5) 0.66 (0.4, 1.2) 0.7 (0.4, 1.3)
 Small city 1.0 (0.5, 2.0) 0.79 (0.4, 1.6) 0.8 (0.4, 1.5)
 Town/village 1.0 (0.6, 1.7) 0.90 (0.5, 1.5) 1.0 (0.6, 1.6)
 Rural area 2.2 (1.2, 3.8) 0.87 (0.5, 1.7) 0.9 (0.5, 1.7)
 Moved around a lot < 0.001 (< 0.001, <0.001) < 0.001 (< 0.001, <0.001) < 0.001 (< 0.001, <0.001)

x2 5df = 1509.6, (p < 0.0001) x2 5df = 1041.2, (p < 0.0001) x2 5df = 1523.5, (p < 0.0001)
Male sex 0.8 (0.6, 1.1) 0.80 (0.55, 1.16) 0.8 (0.6, 1.2)
Civilian in war zone 1.0 (0.7, 1.6) 0.73 (0.43, 1.21) 0.6 (0.4, 1.1)
WMH survey site x2 7df = 85.6, (p < 0.0001) x2 7df = 77.8, (p < 0.0001) x2 7df = 86.2, (p < 0.0001)
Any anxiety disorder 2.0 (1.5, 2.7) – 2.4 (1.7, 3.3)

Anxiety (n = 484)
Age at interview 0.95 (0.92, 0.98) 0.98 (0.94, 1.0) 0.98 (0.94, 1.0)
Age at onset of anxiety disorder 0.98 (0.97, 0.99) 0.98 (0.97, 0.99) 0.98 (0.97, 0.99)
Geographical location growing up
 Large city (reference) 1 1 1
 Suburbs 2.4 (1.0, 5.6) 2.6 (1.0, 7.0) 2.6 (1.0, 7.0)
 Small city 0.8 (0.34, 1.9) 0.9 (0.4, 2.2) 0.9 (0.4, 2.2)
 Town/village 1.2 (0.6, 2.5) 1.6 (0.7, 3.6) 1.6 (0.7, 3.6)
 Rural area 0.8 (0.4, 1.7) 0.9 (0.4, 1.9) 0.9 (0.4, 1.9)
 Moved around a lot 0.4 (0.1, 1.6) 0.3 (0.03, 3.9) 0.3 (0.03, 3.8)

x2 5df = 40.3, (p < 0.0001) x2 5df = 15.9, (p = 0.007) x2 5df = 15.8, (p = 0.008)
Number of anxiety disorders 2.3 (1.2, 4.5) 2.0 (1.1, 3.7) 2.0 (1.1, 3.6)
Male sex 0.7 (0.5, 1.1) 0.7 (0.5, 1.1) 0.7 (0.5, 1.1)
Civilian in war zone 0.4 (0.3, 0.7) 0.4 (0.2, 0.7) 0.4 (0.2, 0.7)
WMH survey site x2 7df = 41.8, (p < 0.0001) x2 7df = 77.34, (p < 0.0001) x2 7df = 76.4, (p < 0.0001)
Major depressive episode 1.0 (0.7, 1.4) – 1.2 (0.8, 1.8)
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Discussion

Being a civilian in a war zone/region of terror was associ-
ated with elevated lifetime risk of major depressive disor-
der and anxiety disorder among people who lived through 
World War II. There was no such association with onset 
of individual anxiety or alcohol disorders. The significant 
associations changed over time. The association with major 
depression decayed over time, while the association with 
anxiety disorder increased over time. There was no relation-
ship between war exposure and persistence of major depres-
sion but a negative association with persistence of anxiety 
disorder was present. The gross association of being a civil-
ian in a war zone or region of terror in World War II was 
not explained by controlling for a number of more concrete 
types of war-related trauma exposure.

There are important study limitations to be noted. First, 
causal inferences cannot be made given the observational 
design. Second, descriptive associations might be biased 
due to recall error and sample selection bias. Individuals 
who reported living in a war zone/region of terror were 
older than the comparison group and may in part account 
for the higher prevalence of mental disorders. The pos-
sibility of early mortality among individuals with men-
tal disorders compared to those without a disorder may 
have attenuated the observations associations between war 
exposure and mental health. There are additional statistical 
limitations to our analysis. The lack of association between 
being a civilian in a war zone/region of terror and onset of 
individual anxiety disorders may be reflective of the lower 
base rates of these disorders compared to the aggregated 
disorders. Likewise, the absence of an association between 
war exposure and alcohol disorder may be due to the lower 
base rate of the disorder compared to depression and aggre-
gated anxiety disorders. Additionally, the lower number of 
males in the sample due to earlier mortality than women, 
along with the possibility of differential mortality in men 
who may have had alcohol disorders related to World War 
II, might explain the absence of an association between 
exposure to war and alcohol disorders. Despite these limi-
tations, our results contribute to understanding of the asso-
ciation between war-related trauma and mental disorders. 
This is the first study, to our knowledge, that evaluated 
long-term lifetime risk 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.

Alternative explanations are possible for our find-
ings. Experiences common to civilians in a war zone/
region of terror that have been found to be associated 
with adverse mental health outcomes in previous stud-
ies include chronic fear of safety, deprivation of food 
and other basic needs [50, 51], and disruption in family 
structures [52]. Exposure to the daily stressors associated 

with war may also have had a cumulative impact on men-
tal health equal to or more important than the effects of 
major traumatic events [39]. The PTSD section of the 
CIDI interview asked about only a limited number of 
more specific war-related traumas. Much more extensive 
inventories of war exposures exist [53–55]. The broad 
question in the WMH surveys about being a civilian in a 
war zone/region of terror might have been a marker for 
these unmeasured traumas, with the experience of being a 
civilian in the war itself relatively unimportant. We have 
no way to evaluate this possibility directly due to the 
fact that so few questions were asked in the WMH sur-
veys about explicit types of war-related exposures. How-
ever, our failure to document a significant dose–response 
relationship between number of these exposures and the 
mental health outcomes raises the possibility suggested 
in the introduction that general adversities associated 
with living in a war zone were more important than par-
ticular component trauma exposures in accounting for 
the associations documented here. If so, then this would 
argue against clinical interventions emphasizing trauma-
focused therapies. It is important to recognize, though, 
that the situation might be very different among survivors 
of more recent conflicts, many of which have had a more 
sectarian focus than in World War II.

Our results partially align with WMH survey research 
that has examined the relationship between war traumas 
experienced in a national-level conflict and mental disor-
ders. Specific to the Lebanon Civil War, Karem et al. [56] 
found that being a civilian in a war zone was associated 
with higher odds of lifetime onset of mood disorders, and 
being a civilian in a region of terror was associated with 
higher odds of lifetime onset of any anxiety disorder, even 
after controlling for other war traumas. Contrary to our 
results, though, witnessing death or injury was associ-
ated with lifetime mood disorders in the Lebanon study, 
although, as in our analysis, displacement and witnessing 
atrocities were not associated with lifetime onset of either 
mood or anxiety disorders [56].

Other studies of the relationship between war traumas 
and mental disorders focused almost exclusively on current 
mental disorders. Research on community samples after the 
war in the Balkans (1991–2001) found that witnessing vio-
lence during the war was associated with depression [54, 
57] and being kidnapped, witnessing violence, and engag-
ing in combat with PTSD [57]. These results differ from 
the WMH finding that being a civilian itself was the key 
predictor of anxiety-mood disorders in long-term survivors 
of World War II.

Our failure to find that war exposure was not related to 
persistence of depression and was inversely related to persis-
tence of anxiety might seem to be inconsistent with the stud-
ies noted in the introduction documenting that the war-related 
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mental disorders of long-term survivors of World War II are 
often persistent. However, those studies did not compare per-
sistence of war-related mental disorders with persistence of 
mental disorders among people not exposed to World War 
II. Anxiety and mood disorders are highly persistent no mat-
ter how they come about [58]. It is plausible that the cases 
that occurred in response to resolved traumas might be more 
likely to recover than other cases, although a long-term study 
by Bramsen and van der Ploeg [59] found that being a civil-
ian in a war zone in World War II in the Netherlands was 
associated with a current diagnosis of PTSD.

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 individuals exposed to war and politi-
cal unrest. Older individuals who lived through wars earlier 
in the 20th century may be a particularly at-risk population 
for mental health problems [37, 60, 61]. Although this study 
focuses on World War II, findings are potentially 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 reset-
tlement 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 post-conflict settings.

Conclusion

There are currently a record number of people worldwide 
affected by conflict, the most since World War II [2]. Under-
standing 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 poli-
cies and programs that can prevent and ameliorate the bur-
den of psychiatric disorders among civilians who have lived 
through war and political unrest. Future research should be 
done on the long-term mental health outcomes of survivors 
of other conflicts in the 20th century to identify if our find-
ings are replicated elsewhere.
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