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Abstract

Purpose To assess (1) the lifetime prevalence of exposure

both to trauma and post-traumatic stress disorder (PTSD);

(2) the risk of PTSD by type of trauma; and (3) the deter-

minants of the development of PTSD in the community.

Methods The Diagnostic Interview for Genetic Studies

was administered to a random sample of an urban area

(N = 3,691).

Results (1) The lifetime prevalence estimates of exposure

to trauma and PTSD were 21.0 and 5.0 %; respectively,

with a twice as high prevalence of PTSD in women com-

pared to men despite a similar likelihood of exposure in the

two sexes; (2) Sexual abuse was the trauma involving the

highest risk of PTSD; (3) The risk of PTSD was most

strongly associated with sexual abuse followed by preex-

isting bipolar disorder, alcohol dependence, antisocial

personality, childhood separation anxiety disorder, being

victim of crime, witnessing violence, Neuroticism and

Problem-focused coping strategies. After adjustment for

these characteristics, female sex was no longer found to be

significantly associated with the risk of PTSD.

Conclusions The risk for the development of PTSD after

exposure to traumatic events is associated with several fac-

tors including the type of exposure, preexisting psychopa-

thology, personality features and coping strategies which

independently contribute to the vulnerability to PTSD.

Keywords Post-traumatic stress disorder � Trauma �
Risk factors � Epidemiology

Introduction

Post-traumatic stress disorder (PTSD) as defined in the

DSM-IV is a debilitating psychiatric syndrome with sig-

nificant social and professional consequences in the

affected individual [1]. According to epidemiological sur-

veys in numerous countries, 20–90 % of the general pop-

ulation is exposed to extreme traumatic stressors at least

once in their lives (Table 1 [2–20]. The high variance

regarding the proportion of exposed individuals is likely to

be explained by the application of largely different expo-

sure definitions and the use of samples with different age

ranges across studies. However, although a large propor-

tion of the population reported exposure to severe trau-

matic events according to the majorities of studies, only

approximately one-tenth of the exposed individuals sub-

sequently developed PTSD, resulting in lifetime prevalence

rates ranging from 1.3 % [6] to 11.2 % [8]. Interestingly,

despite generally higher rates of traumatic exposure in

men, women consistently revealed a higher lifetime prev-

alence of PTSD [3–6, 8, 10, 11, 13, 17, 19, 21].

A series of studies have tried to identify exposure-spe-

cific and individual factors associated with the risk of

M. Perrin and C. L. Vandeleur contributed equally to the completion

of this paper.

M. Perrin � C. L. Vandeleur (&) � E. Castelao � S. Rothen �
J. Glaus � M. Preisig

Department of Psychiatry, Center for Research in Psychiatric

Epidemiology and Psychopathology (CEPP), University

Hospital of Lausanne, Site de Cery, 1008 Prilly, Switzerland

e-mail: Caroline.Vandeleur@chuv.ch

S. Rothen � J. Glaus

Department of Mental Health and Psychiatry, University

Hospital of Geneva, Geneva, Switzerland

P. Vollenweider

Department of Internal Medicine, Lausanne University Hospital,

Lausanne, Switzerland

123

Soc Psychiatry Psychiatr Epidemiol (2014) 49:447–457

DOI 10.1007/s00127-013-0762-3



Table 1 Lifetime prevalence of trauma exposure and PTSD in general population samples including adult subjects

Study Sample Instruments Definition of trauma

exposure

Prevalence of

exposure
M vs. F v2

2
Prevalence of

PTSD
M vs. F v2

2

Total

(%)

M

(%)

F

(%)

Total

(%)

M

(%)

F

(%)

Breslau et al.

[2]

USA

Age 21–30

N = 1,007

NIMH-DIS Nine types of traumatic

events according to

DSM-III-R

39.1 43.0 36.7 3.7

p = 0.0545

9.2 6.0 11.3 7.4

p \ 0.01

Kessler et al.

[3]

USA

Age 15–54

N = 5,877

CIDI-DIS 11 Types of traumatic

events according to

DSM-III-R and a 12th

event defined as ‘‘any

other terrible

experience that most

people never go

through’’

55.7 60.7 51.2 53.0

p \ 0.01

7.8 5.0 10.4 58.7

p \ 0.05

Stein et al.

[4]

Canada

Age [ 18

N = 1,002

Modified

PTSD

symptom

scale

12 Types of traumatic

events assessed by the

modified PTSD

symptom scale based

on DSM-IV

77.6 81.3 74.2 6.9

p \ 0.01

2.0 1.2 2.7 1.8

p = 0.1789(1-month

prevalence)

Breslau et al.

[5]

USA

Age 18–45

N = 2,181

WHO-CIDI 19 Types of traumatic

events according to

DSM-IV

89.6 – – – 9.2 6.2 13.0 28.6

p \ 0.001

Perkonigg

et al. [6]

Germany

Age 14–24

N = 3,021

M-CIDI 10 Types of traumatic

events according to

DSM-IV.

21.4 25.2 17.7 25.0

p \ 0.001

1.3 0.4 2.2 19.8

p \ 0.001

Creamer

et al. [7]

Australia

Age C 18

N = 10,641

CIDI Traumatic events

according to DSM-

IV, plus childhood

abuse and neglect,

torture or terrorism

and any other

extremely stressful or

upsetting event

57.4 64.5 49.5 238.9

p \ 0.05

1.3 1.2 1.4 0.7

p = 0.4006(12-month

prevalence)

Norris et al.

[8]

Mexico

Age 18–92

N = 2,509

CIDI Traumatic events

assessed by the CIDI

(version 2.1) based on

DSM-IV

76.0 83.0 71.0 46.2

p \ 0.001

11.2 7.2 14.5 29.0

p \ 0.001

Breslau et al.

[9]

USA

Age 20–22

N = 1,698

WHO-CIDI 18 Traumatic events

according to DSM-IV

82.5 87.2 78.4 7.0

p \ 0.001

7.1 6.3 7.9 1.1

p = 0.2870

Frans et al.

[10]

Sweden

Age 18–70

N = 1,824

PCL Seven traumatic events

assessed by the PTSD

Checklist (based on

DSM-IV)

80.8 84.8 77.1 16.9

p \ 0.001

5.6 3.6 7.4 11.7

p \ 0.001

Hapke et al.

[11]

Germany

Age 18–64

N = 4,075

M-CIDI Nine traumatic events

assessed by the

M-CIDI (based on

DSM-IV)

19.8 19.5 20.0 0.1

p = 0.7677

1.4 0.6 2.2 17.8

p \ 0.001

Hepp et al.

[12]

Switzerland

Age 40/41

N = 367

SPIKE Four categories of

traumatic events

according to DSM-IV

28 27.5 28.5 0.0

p = 1.0

0.0 0.0 0.0 –

(12-month

prevalence)

Zlotnick

et al. [13]

Chile

Age 15–64

N = 2,390

DIS-III-R 11 Categories of

traumatic events

according to DSM-

III-R.

39.7 46.7 33.2 49.2

p \ 0.001

4.4 2.5 6.2 20.1

p \ 0.001
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developing PTSD after traumatic exposure. These studies

[20, 22–24] have shown that the type of exposure was

strongly associated with the risk of subsequent PTSD.

Assaultive violence was the exposure with one of the

highest risks of developing PTSD [5, 10, 11, 20]. More-

over, the NCS study has documented that, except for rape,

which was the trauma with the highest risk of PTSD in

either sex, exposure to combat and witnessing someone

being injured or killed was more commonly associated

with PTSD in males, whereas sexual molestation was more

frequently associated with PTSD in females [3].

Several studies have assessed individual vulnerability

factors for the development of PTSD including personality

features, coping style, preceding mental disorders and a

family history of PTSD or other mental disorders. Five

studies observed elevated Neuroticism to be significantly

associated with PTSD [2, 25–28]. Regarding preceding

psychopathology, three studies have shown that mood [6,

29] or anxiety disorders [6, 11, 29] were significantly

associated with the risk of PTSD. Bromet et al. [29] found

mood disorders to predict PTSD in women and anxiety

disorders to predict PTSD in men. Regarding the family

history of psychopathology, two studies documented

associations between a positive family history of anxiety

disorders [30] or PTSD and the risk of developing PTSD in

both sexes [31]. In contrast, Dierker and Merikangas [32]

did not find a family history of PTSD to be associated with

the risk of PTSD.

The higher risk of PTSD after exposure to traumatic

events in women is still poorly understood [24]. Beside

reporting bias, it has been hypothesized that the greater

vulnerability of women to develop PTSD could be

Table 1 continued

Study Sample Instruments Definition of trauma

exposure

Prevalence of

exposure
M vs. F v2

2
Prevalence of

PTSD
M vs. F v2

2

Total

(%)

M

(%)

F

(%)

Total

(%)

M

(%)

F

(%)

Jeon et al.

[14]

Korea

Age 18–64

N = 6,258

CIDI 11 Categories of

traumatic events

according to DSM-IV

33.3 – – – 1.7 – – –

Maercker

et al. [15]

Switzerland

Age 65/96

N = 570

M-CIDI 10 Traumatic events

according to DSM-IV

plus an open-ended

question about any

other traumatic events

36.3 – – – 0.7 0.4 0.9 0.04

p = 0.8498

Van

Ameringen

et al. [16]

Canada

Age C 18

N = 2,991

Canadian

Community

Health

Survey

18 Types of traumatic

events according to

DSM-IV

75.9 78.5 73.4 9.8

p \ 0.002

9.2 5.3 12.8 43.6

p \ 0.001

De Vries and

Olff [17]

Netherlands

Age 18–80

N = 1,087

CIDI 36 Specific traumatic

events assessed by the

CIDI and the list of

traumatic events

(Carlier et al. [18])

based on DSM-IV

80.7 80.7 80.8 0.0

p = 0.9982

7.4 4.3 8.8 7.3

p \ 0.01

Amstadter

et al. [19]

Norway

Age 19–36

N = 2,794

M-CIDI Eight specific traumatic

events according to

DSM-IV, happening

to self- or witnessed

happening to others

26.5 31.9 23.4 23.5

p \ 0.001

9.8 3.7 14.5 11.5

p \ 0.01

Lubaschek

et al. [20]

Germany

Age 25–74

N = 3,080

Impact of

Event Scale

11 Extremely stressful

events according to

the Post-traumatic

Diagnostic Scale

(ICD-10)

41 41.5 39.5 1.4

p = 0.2439

1.7 1.3 2.0 2.1

p = 0.1491

Limited to studies in which prevalence estimates for exposure both to any traumatic event and PTSD were reported

M males, F females, v2
2 Chi-square df (2), NIMH-DIS The National Institute of Mental Health Diagnostic Interview Schedule, CIDI Composite

International Diagnostic Interview, DIS-III-R Diagnostic Interview Schedule III Revised, WHO-CIDI The World Health Organization Composite

International Diagnostic Interview, M-CIDI Munich-Composite International Diagnostic Interview, WMH-CIDI The World Mental Health

Composite International Diagnostic Interview, SPIKE Structured Psychopathological Interview and rating of the social consequences for

epidemiology
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attributable to the sex-specific distribution differences of

traumatic exposures, the tendency of women to exhibit

higher levels of Neuroticism and anxiety [24] or gender

differences in coping style [33].

Up to date, most studies have focused on a very limited

number of potential risk factors for the development of

PTSD, which mostly included socio-demographic charac-

teristics and the type of traumatic exposure. This impeded

the studies to assess the specific effect of one risk factor

with adjustment for the effects of the others, and therefore

limited the insight into the mechanisms involved in the

development of PTSD in exposed individuals.

Aims of the study

Using a population-based sample, the aims of the present

paper were to determine: (1) the lifetime prevalence of

exposure both to traumatic events and PTSD, and (2)

simultaneously assess the effects of a large array of

factors potentially involved in the development of PTSD

including socio-demographic characteristics, the specific

type of exposure, preexisting psychiatric disorders, fam-

ily history of disorders, personality features and coping

style.

Materials and methods

Sample

The data of the present paper stemmed from the popula-

tion-based PsyCoLaus study. Initially, a sample of 6,734

subjects (CoLaus study) was recruited in the general pop-

ulation of Lausanne (Switzerland) to assess the prevalence

of cardiovascular risk factors (CVRF) and diseases (CVD).

The random selection of participants was based on a

complete list of the inhabitants of Lausanne aged

35–75 years in 2003, provided by the population registry of

the city [34]. Letters of invitation were sent to citizens in

the age range of 35–75 years because the incidence of

somatic CVRF predisposing to CVD is frequently situated

within this age range. A second letter of invitation was sent

if there was no response to the first one, after which phone

calls were made to try and improve participation rates. The

only exclusion criterion for the study was refusal to par-

ticipate. After study participation, all the subjects were

informed of the results of their somatic exam and received

compensation for travel costs. Sixty-seven percent of the

participants of the CoLaus study in the age range of

35–66 years (N = 5,535) also agreed to take part in the

psychiatric evaluation (PsyCoLaus), which resulted in a

sample of 3,717 individuals who underwent both the

somatic/cardiovascular and psychiatric examinations [35].

The upper age bound of the PsyCoLaus sample was set to

66 years to exclude subjects with an inaccurate psychiatric

assessment (due to increased rates of people with cognitive

impairment and Alzheimer disease or an increased risk of

depression due to advanced CVD). Participants received

information on their psychiatric status if they so requested

and again received compensation for travel costs. The

mean age was 50.9 years (SD 8.8 years), 52.9 % were

women and the mean socio-economic status (SES) was 3.4

(SD 1.2) according to the Hollingshead scale [36]. Ninety-

two percent of the samples were Caucasians. The gender

distribution of the PsyCoLaus sample did not differ sig-

nificantly from that of the general population in the same

age range [35]. Although the youngest 5-year band of the

cohort was underrepresented and the oldest 5-year band

overrepresented, participants of PsyCoLaus and individuals

who refused to participate had comparable scores on the

General Health Questionnaire (GHQ-12) [37] (French

translation) [38], a self-rating instrument which assessed

psychiatric symptoms at the physical examination. In the

present paper, 26 subjects were excluded because of

missing data on PTSD exposure.

The CoLaus and subsequently the PsyCoLaus study

were approved by the institutional review board and sub-

jects gave written informed consent for their participation

after having received a detailed description of the goal and

funding of the study.

Assessments

Diagnostic information was collected using the semi-

structured Diagnostic Interview for Genetic Studies (DIGS

[39, 40]). The DIGS was developed by the NIMH Molec-

ular Genetics Initiative to obtain a more precise assessment

of phenotypes through a wide spectrum of DSM-IV Axis-I

criteria. The DIGS was completed with the PTSD and the

generalized anxiety disorder (GAD) sections of the French

version [41] of the Schedule for Affective Disorders and

Schizophrenia—lifetime and anxiety disorder version

(SADS-LA) [42], and the brief phobia chapter of the DIGS

was replaced by the corresponding more extensive chapters

of the SADS-LA which elicited detailed information

relating to the DSM-IV criteria for agoraphobia with or

without panic attacks, social and specific phobias. The

presence of PTSD, bipolar disorders, anxiety disorders

(GAD, social phobia, agoraphobia with or without panic

disorder), alcohol dependence, illicit drug use (marijuana,

narcotic or cocaine dependence) and separation anxiety

disorder was established if DSM-IV criteria were met using

each relevant section of the diagnostic interview. Each

section comprised a question regarding the age of onset of

the disorder which allowed determining whether the dis-

order preceded or followed the onset of PTSD. The PTSD
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section of the SADS-LA also assesses exposure to the

following four types of traumatic events: (1) accident or

severe catastrophe, (2) violent crime, (3) active combat or

war, and (4) witnessing trauma to others. Exposure to

sexual trauma including rape, sexual abuse and exhibi-

tionism was evaluated within the question on exposure to

violent crime and coded separately. The presence of PTSD

symptoms was associated with the specific type of expo-

sure. If more than one type of exposure was documented,

the interviewer determined which type had led to the

development of PTSD symptoms. Age related to the trau-

matic event associated with PTSD symptoms was also

recorded.

The French version of the DIGS [43, 44] as well as the

anxiety sections of the SADS-LA [41] revealed excellent

inter-rater and fair to good test–retest reliability for mood,

substance use and anxiety disorders. As the PTSD section

of the French version of the SADS-LA had not been val-

idated before, we tested the 3-year test–retest reliability in

terms of Yule’s Y coefficients for this diagnosis as well as

for exposure to specific traumatic events in 176 psychiatric

patients. Despite the very long test–retest interval, the

Yule’s Y coefficients for the diagnosis of PTSD as well as

for exposure to violent crime and sexual trauma were as

high as 0.69, 0.84 and 0.57, respectively. In contrast, the

Yule’s Y coefficients for exposure to accidents and wit-

nessing trauma to others were low (0.30 and 0.22,

respectively), and the test–retest reliability for exposure to

war could not be tested given its rareness in this sample.

Interviewers were required to be masters-level psycholo-

gists and were trained over a 2-month period. Each inter-

view was reviewed by an experienced senior clinical

psychologist.

Family history information on PTSD, mood (bipolar or

unipolar disorders) and anxiety (GAD, social phobia,

agoraphobia with or without panic) disorders was collected

using the Family History-Research Diagnostic Criteria

(FH-RDC) [45]. Similar to the diagnoses established using

the DIGS, the presence of each type of disorder was

determined using DSM-IV criteria. The validity of the

French version of the FH-RDC has previously been

established through the assessment of agreement between

diagnoses relying on family history reports and direct

interviews for a series of diagnoses in adults [46] [47] and

children [48].

Neuroticism was assessed by the Eysenck Personality

Questionnaire (EPQ) [49]. The French version of the

instrument was validated by its originators [50]. Using

three different French samples, the authors reported

Cronbach’s alpha coefficients ranging from 0.78 to 0.87 for

Neuroticism.

Coping strategies were assessed using the French ver-

sion [51] of the coping section of the Euronet questionnaire

[52]. According to its originators, this self-rating instru-

ment, which contains 17 four-level likert items, measures

the two coping dimensions: Active problem resolution

strategy and Emotional problem resolution [52]. As no data

on the validity of the French version were available, we

conducted a principal component analysis in the partici-

pants of PsyCoLaus (N = 2,308), which suggested a

3-factor rather than a 2-factor solution. The three factors

included the dimensions of Emotion-focused coping (9

items), Help-seeking (4 items) and Problem-focused cop-

ing (4 items). A confirmatory factor analysis based on an

unweighted least squares (ULS) procedure in the adult

relatives (N = 719) of the participants of PsyCoLaus

revealed a satisfactory fit of this 3-factor solution with a

Parsimonious Goodness-of-Fit Index (PGFI) of 0.80 [53]

and a standardized root mean-square residual (SRMSR) of

0.07 [54]. The standardized Cronbach’s alpha coefficients

for the dimensions of Emotion-focused coping, Help-

seeking and Problem-focused coping were 0.65, 0.69 and

0.44, respectively. As the Emotion-focused coping

dimension of the Euronet questionnaire was highly corre-

lated with EPQ—Neuroticism (r = 0.63; p \ 0001)—, we

did not include this dimension in the logistic regression

models.

Statistical analysis

Bivariate associations between the type of exposure and

PTSD were assessed using Chi-square tests. Associations

between PTSD and potential determinants of PTSD among

exposed subjects were established using logistic regression

models, which included the PTSD status as the dependent

variable and the potential risk factors for PTSD as inde-

pendent variables. The models were adjusted for the effects

of age, sex, the socio-economic level and the age of

exposure to trauma. In model 1, we only included the

specific type of exposure to trauma. In model 2, we further

introduced preexisting psychiatric disorders (mood and

anxiety disorders, alcohol and illicit drug dependence and

early separation anxiety disorder if the onset was earlier

than the exposure to the first traumatic event) and the

family history of mood and anxiety disorders as well as of

PTSD. Finally, in model 3, we further included personality

features (Neuroticism, antisocial personality) and coping

strategies. As previous studies suggested higher vulnera-

bility of women to PTSD, we also tested interactions

between sex and the potential risk factors regarding the

development of PTSD. Given the high number of interac-

tions tested, the significance level for interaction terms was

set to p \ 0.01.

Statistical analyses were performed using the Statistical

Analysis System, version 9.2 (SAS Institute, Inc., Cary,

NC, USA).
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Results

Lifetime prevalence of exposure to traumatic events

and lifetime and 12-month prevalence of PTSD

The lifetime and 12-month prevalence for PTSD as well as

the rates of lifetime exposure to traumatic events are pre-

sented in Table 2 for the overall sample as well as by sex.

Almost one quarter of subjects reported exposure to any

type of trauma, with no significant difference between

females and males. However, females were more fre-

quently exposed to sexual abuse or crime than males,

whereas males reported exposure to traumatic events in

war or having witnessed violence more frequently than

females.

From the total sample of 3,691 subjects, 184 (5.0 %)

met criteria for a DSM-IV lifetime diagnosis of PTSD.

Although women were not at a greater risk of exposure to

any traumatic event than men, they were twice as likely to

meet lifetime criteria for PTSD as men. The 12-month

prevalence estimate of PTSD was also higher in women

than in men, but the difference did not reach the threshold

of statistical significance.

Lifetime risk of PTSD by type of traumatic exposure

Among the 775 subjects who had been exposed to at least

one traumatic event, approximately a quarter developed

PTSD during lifetime (Table 3). The likelihood to develop

PTSD after any exposure was twice as high in women as in

men. Among the specific types of traumatic exposure,

sexual abuse led to PTSD most frequently, followed by

exposure to crime, witnessing violence, accidents and war.

Except for witnessing violence, which was more strongly

associated with PTSD in females than in males, the prob-

ability of developing PTSD after a specific type of expo-

sure did not vary by sex.

Table 2 Lifetime prevalence of exposure to traumatic events and lifetime and 12-month prevalence of PTSD for the overall sample and by sex

Total % (95 % CI) Females % (95 % CI) Males % (95 % CI) Females vs. males

(N = 3,691) (N = 1,956) (N = 1,735) v2 p

Type of trauma exposure

Sexual abuse 3.1 (2.6–3.7) 5.1 (4.1–6.0) 0.9 (0.5–1.4) 52.2 \0.001

Crime 4.1 (3.4–4.7) 5.3 (4.3–6.3) 2.7 (1.9–3.5) 15.4 \0.001

War 2.1 (1.6–2.5) 1.2 (0.7–1.7) 3.1 (2.2–3.9) 15.0 \0.001

Witnessing violence 10.5 (9.5–11.5) 8.7 (7.5–10.0) 12.5 (10.9–14.1) 13.9 \0.001

Accident 5.6 (4.9–6.4) 5.0 (4.0–6.0) 6.3 (5.2–7.5) 3.1 0.0804

Any trauma 21.0 (20.0–22.3) 21.7 (19.8–23.5) 20.2 (18.3–22.1) 1.2 0.2816

PTSD

Lifetime 5.0 (4.3–5.7) 6.5 (5.4–7.6) 3.2 (2.4–4.1) 21.3 \0.001

12-month 1.1 (0.7–0.1) 1.4 (0.9–1.9) 0.7 (0.3–1.2) 3.4 0.0646

Some subjects had more than one type of traumatic exposure

95 % CI 95 % confidence intervals

Table 3 Lifetime risk of PTSD by type of traumatic exposure among exposed subjects

Type of

exposure

Total (N = 775) Females (N = 424) Males (N = 351) Females vs.

Males

N exposed Risk of PTSD %

(95 % CI)

N exposed Risk of PTSD %

(95 % CI)

N exposed Risk of PTSD %

(95 % CI)

v2 p

Sexual abuse 110 47.3 (37.8–56.8) 95 48.4 (38.2–58.7) 15 40.0 (11.9–68.1) 0.4 0.5438

Crime 120 27.5 (19.4–35.6) 83 30.1 (20.0–40.2) 37 21.6 (7.7–35.5) 0.9 0.3356

War 57 12.3 (3.4–21.1) 20 5.0 (-0.55 to 15.5) 37 16.2 (3.8–28.7) 1.5 0.2182

Witnessing violence 328 20.1 (15.8–24.5) 145 26.2 (19.0–33.5) 183 15.3 (10.0–20.6) 5.8 \0.05

Accident 160 16.3 (10.5–22.0) 83 21.7 (12.6–30.7) 77 10.4 (3.4–17.4) 3.8 0.0529

Any trauma 775 23.7 (20.7–26.7) 424 30.2 (25.8–34.6) 351 16.0 (12.1–19.8) 21.5 \0.001

According to the traumatic event which was associated with the development of PTSD

95 % CI 95 % confidence intervals
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Risk factors for the lifetime development of PTSD

Table 4 reveals the levels of demographic variables, types

of exposure, preexisting psychiatric disorders and family

history as well as personality features and coping strategies

by the lifetime presence of PTSD in the sample of exposed

subjects. For these analyses, the sample was restricted to

subjects with completed self-rating instruments (including

Neuroticism and coping strategy scores). Table 4 also

provides the results of the three logistic regression models

of increasing complexity. Model 1 included socio-demo-

graphic characteristics as well as the age and types of

exposure to traumatic events. The model did not reveal

significant interactions between sex and specific types of

exposure according to the pre-defined criteria. Accord-

ingly, we only present the results of the model including

the main effects of the tested variables in the whole sample.

This model revealed that the lifetime risk of developing

PTSD was higher after sexual trauma, exposure to crime

and witnessing violence than after accidents. The highest

risk was observed after sexual abuse. Exposure to war was

not associated with the risk of developing PTSD. Female

sex remained associated with the risk of PTSD in model 1.

In model 2, preexisting psychiatric disorders and a family

history of mood disorders, anxiety disorders and PTSD

were added. In addition to the significant associations

between the types of exposure and PTSD resulting from

model 1 which were all confirmed, preexisting MDD,

Table 4 Factors associated with the lifetime development of PTSD among exposed subjects (N = 538)

PTSD

(%, mean)

No PTSD

(%, mean)

Model 1 Model 2 Model 3

OR 95 % CI OR 95 % CI OR 95 % CI

Demographic variables

Female sex 70.0 51.7 1.8* 1.1–2.9 1.6 0.9–2.6 1.7 1.0–2.9

Age 52.4 51.0 1.2 0.9–1.5 1.3* 1.0–1.6 1.3 1.0–1.6

Age of exposure 24.2 24.6 1.2 1.0–1.5 0.9 0.7–1.2 0.9 0.7–1.2

Socio-economic level 3.2 3.5 0.9 0.7–1.0 0.9 0.7–1.1 0.9 0.7–1.1

Type of exposure

Sexual abuse 30.8 7.4 10.6*** 5.2–21.6 10.8*** 5.1–22.7 11.5*** 5.3–25.0

Crime 23.3 18.7 2.1* 1.1–3.8 2.5** 1.3–4.6 2.8** 1.5–5.5

War 6.7 9.1 1.4 0.6–3.3 1.3 0.5–3.2 1.3 0.5–3.4

Witnessing violence 48.3 50.2 2.4** 1.4–4.2 2.4** 1.4–4.4 2.7** 1.5–4.9

Accidenta 23.3 30.6 1.0 – 1.0 – 1.0 –

Preexisting disorders

MDD 24.2 14.4 – – 2.3* 1.2–4.3 1.9 1.0–3.8

Bipolar disorders 3.3 0.5 – – 14.9* 1.8–121.1 11.3* 1.4–90.9

Anxiety disorders 34.2 20.6 – – 1.6 0.9–2.7 1.5 0.9–2.5

Alcohol dependence 4.2 1.2 – – 6.0* 1.5–24.9 4.9* 1.2–20.8

Illicit drug use 1.7 1.2 – – 2.4 0.4–16.8 1.1 0.2–8.5

Separation anxiety disorder 12.5 3.8 – – 3.5** 1.5–8.1 3.4** 1.4–7.9

Family history

Mood disorders 50.0 48.8 – – 0.9 0.5–1.4 0.9 0.5–1.4

Anxiety disorders 22.5 19.4 – – 1.6 0.6–2.1 1.1 0.6–2.0

PTSD 12.5 9.1 – – 0.9 0.4–1.9 0.9 0.4–1.9

Personality features

Neuroticism score 12.1 9.4 – – – – 1.3* 1.0–1.7

Antisocial personality 6.7 2.6 – – – – 4.2* 1.4–12.7

Coping strategies

Problem-focused coping 8.1 7.8 – – – – 1.1* 1.0–1.3

Help-seeking coping 4.0 4.2 – – – – 0.9 0.8–1.0

Among exposed subjects with completed self-rating instruments

OR odds ratios, 95 % CI 95 % confidence intervals

* p \ 0.05, ** p \ 0.01, *** p \ 0.001
a Reference group
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bipolar disorder, alcohol dependence and a history of

childhood separation anxiety disorder were significantly

associated with the development of PTSD, but not a family

history of mood disorders, anxiety disorders or PTSD. In

model 2, female sex was no longer significantly associated

with the risk of PTSD. Finally, model 3 included person-

ality features and coping strategies in addition to the other

predictors. Again, this model did not reveal any significant

interaction between sex and the type of traumatic exposure,

comorbid disorders, family history, personality features or

coping strategies. In the final model (without interaction

terms), female sex shortly failed to be significantly asso-

ciated with the risk of developing PTSD. Exposure to

sexual abuse revealed the strongest association with the

development of PTSD, followed by preexisting bipolar

disorder, alcohol dependence, antisocial personality,

childhood separation anxiety disorder, being victim of

crime, witnessing violence, the level of Neuroticism and

Problem-focused coping strategies.

Discussion

In contrast to previous research, which generally focused

on the establishment of prevalence rates and a very limited

number of potential risk factors for the development of

PTSD, the present population-based study has simulta-

neously assessed a series of potential risk factors for PTSD

including socio-demographic characteristics, the specific

type of exposure, preexisting psychiatric disorders, a

family history of mood disorders, anxiety disorders or

PTSD as well as personality features and coping styles. The

simultaneous assessment of these factors allowed us to

determine the independent effect of each of them and

therefore to gain additional insight into the mechanisms

involved in the development of PTSD following traumatic

events.

Prevalence of exposure to trauma

Despite considerable methodological differences across

studies, our lifetime prevalence of exposure to traumatic

events is consistent with those of two studies in Germany

[6, 11] and a study in Switzerland [12]. Compared to

studies conducted in most other European countries or

outside of Europe, the lifetime prevalence of exposure to

traumatic events established in Germany and Switzerland

is relatively low. Given the considerable variety of defi-

nitions used for traumatic events, the large differences

regarding the prevalence of traumatic events across studies

are likely to be attributable to the definition of these events

rather than to particularly low exposure rates to such events

in Germany and Switzerland. Similarly, our finding of

similar overall exposure rates to traumatic events for men

and women is in line with the Swiss [12] and all the

German studies [6, 11, 20], whereas the majority of pre-

vious research documented higher rates in men. However,

the observation of strong associations between the type of

exposure and sex in our data is consistent with the bulk of

existing research, which documented more frequent expo-

sure to sexual abuse [3, 9, 10, 13, 20] and crime [3, 17, 20]

in women, but more frequent exposure to war [3, 7, 8, 10,

17, 20] and witnessing of violence in men [3, 6–9]. Nev-

ertheless, given that Hepp et al. [55] documented incon-

sistencies in the reporting of traumatic events (63.9 %)

across assessments in the longitudinal Zurich study, the

possibility of under-reporting events, which may also vary

between men and women for different types of exposure

(e.g., possible under-reporting of exposure to sexual abuse

in men), cannot be ruled out.

Lifetime prevalence of PTSD

Our PTSD lifetime prevalence lay approximately in the

middle of the range documented in previous research, but it

was higher than that established in the three German

studies [6, 11, 20]. Moreover, consistent with most previ-

ous studies, we found women to be at least twice as likely

to develop PTSD as men [3, 8, 10, 11, 13, 17, 19]. How-

ever, with nearly a quarter of exposed individuals devel-

oping PTSD, this proportion was considerably higher in

our sample than the approximately 10 % observed in most

previous studies. The low lifetime prevalence of exposure

to traumatic events and the high proneness of exposed

individuals to develop PTSD may be attributable to the fact

that we have used a relatively stringent definition of trau-

matic events and thereby identified as exposed-only indi-

viduals who were subject to relatively severe traumas.

Risk factors of PTSD in exposed subjects

A major finding of the present study is the observation that

the risk of the development of PTSD after exposure to

traumatic events is associated with several factors includ-

ing the type of exposure, preexisting psychopathology,

personality features and coping strategies which all inde-

pendently contribute to the vulnerability to PTSD. In

contrast, we did not find evidence for a potential genetic

contribution to the vulnerability to PTSD. Our results show

that the risk of PTSD associated with sexual abuse was

higher than that associated with other trauma categories,

consistent with the results of several other studies [3, 9–11,

13]. Beside the specific type of traumatic event, we also

found mental disorders preceding the traumatic event to be

associated with the subsequent development of PTSD. This

association of bipolar disorder, alcohol dependence and a
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history of separation anxiety disorder with the subsequent

risk of PTSD could be attributable to increased vulnera-

bility to traumatic events in subjects already affected with

one of these mental disorders. Alternatively, common eti-

ological liability could be involved in both the pathogen-

esis of these mental disorders and the vulnerability to

PTSD following exposure to traumatic events. However,

similar to Dierker and Merikangas [32], but unlike Yehuda

et al. [31], a positive family history of PTSD was not found

to be associated with the risk of PTSD in our study, which

does not support a specific major involvement of genetic

factors in the vulnerability to PTSD. Regarding personality

features, we observed that both antisocial personality dis-

order and the level of Neuroticism contribute to the vul-

nerability to PTSD. The finding of increased vulnerability

to PTSD in individuals meeting criteria for antisocial per-

sonality disorder is rather surprising, whereas the strong

association between Neuroticism and the risk of PTSD

corroborates the earlier findings of Cox et al. [28]. How-

ever, given the cross-sectional nature of existing data, the

nature of this association remains unclear. Indeed, either a

preexisting high level of Neuroticism could predispose to

the development of PTSD after exposure to traumatic

events or the occurrence of PTSD could lead to high scores

of Neuroticism. Similarly, the high scores of the Problem-

focused coping dimension that was found to be associated

with the risk of PTSD could be a vulnerability factor for or

a consequence of the development of PTSD.

Taken together, these findings suggest a complex

interplay of a series of factors that determine the risk of

PTSD after traumatic exposure. Stable individual factors

including the level of Neuroticism and certain coping

styles, which are thought to develop during childhood and

adolescence, are likely to increase vulnerability to stressful

events [56], but they also predispose to mood or anxiety

psychopathology [57], which further increases the vulner-

ability to stressful events [56]. Although previous research

has suggested that genetic factors are involved in the

development of personality features [58] as well as in the

pathogenesis of mood [59] and anxiety disorders [60], the

implication of direct genetic determinants of the vulnera-

bility to PTSD remains controversial, given inconsistent

findings regarding the effect of family history on the

development of PTSD [31, 32].

Regarding the effect of sex on the risk of developing

PTSD, our data confirmed a twice as high risk for women

to develop PTSD after exposure to any traumatic event.

However, despite the general higher incidence of sexual

abuse in women [3, 9–11, 13, 17], this finding does not

contribute to explain the higher risk of PTSD in women as

we found the risk for PTSD to be similar in men and

women among those who were exposed (see also [11]).

Similarly, exposure to other types of trauma did not reveal

a higher risk of PTSD for females [11], except for wit-

nessing violence where females were again at an almost

doubled risk of developing PTSD (see also [13]). Although

the variable sex shortly failed to be significantly associated

with the risk of developing PTSD after adjustment for other

socio-demographic characteristics and potential individual

or familial risk factors, a small decrease (from 1.77 to 1.66)

of the size of the OR before and after adjustment for these

other factors suggests that sex-specific differential distri-

bution of exposure types as well as the increased scores of

Neuroticism and the more common history of separation

anxiety disorder in women only very partially explain their

increased vulnerability to PTSD. Moreover, sex was not

found to be a modifier of the effect of the type of exposure

or individual or familial characteristics on the vulnerability

to PTSD.

Limitations

The results of the present study should be considered in the

context of several limitations. The major limitation is the

cross-sectional study design which implies potential recall

bias regarding the exposure to traumatic events, the

occurrence of mental disorders and the temporal relation-

ship of the onset of these disorders and the traumatic

exposure. Also the assessment of both personality traits and

coping strategies could have been affected by the presence

of PTSD. Only prospective, longitudinal studies can pro-

vide measures of potential risk factors before the exposure

and therefore they are able to unambiguously establish the

sequence of the occurrence of potential risk factors, trau-

matic events and the development of PTSD. The second

limitation is the older age range (35–66 years) of our

sample, which reduces the generalizability of our findings

and the comparability of our results to those of other

similar studies. Third, considering the lower reliability of

our coping subscale measuring Problem-focused strategies,

the established effect of this coping dimension on the risk

of PTSD needs to be considered with caution.

Clinical implications

Reports of sexual abuse in both males and females require

particular attention and, where possible, exposed subjects

should benefit from secondary prevention programs

directly after such traumatic exposure to hinder the sub-

sequent development of PTSD. Moreover, subjects who

were victims of crime and/or who witnessed violence

require special clinical attention, and particularly if they

present Neurotic personality traits or psychiatric disorders

already.

Given the limitations regarding the cross-sectional nat-

ure of our data, future studies should follow youth through
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adolescence and early adulthood to provide prospective

evidence regarding the complex relationship between early

manifestations of psychopathology, personality traits and

coping behavior and the risk of developing PTSD follow-

ing traumatic exposure.
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