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Abstract

Purpose We sought to estimate the pooled current prev-

alence of posttraumatic stress disorder (PTSD) among

rescue workers and to determine the variables implicated in

the heterogeneity observed among the prevalences of

individual studies.

Methods A systematic review covering studies reporting

on the PTSD prevalence in rescue teams was conducted

following four sequential steps: (1) research in specialized

online databases, (2) review of abstracts and selection of

studies, (3) review of reference list, and (4) contact with

authors and experts. Prevalence data from all studies were

pooled using random effects model. Multivariate meta-

regression models were fitted to identify variables related

to the prevalences heterogeneity.

Results A total of 28 studies, reporting on 40 samples

with 20,424 rescuers, were selected. The worldwide pooled

current prevalence was 10%. Meta-regression modeling in

studies carried out in the Asian continent had, on average,

higher estimated prevalences than those from Europe, but

not higher than the North American estimates. Studies of

ambulance personnel also showed higher estimated PTSD

prevalence than studies with firefighters and police officers.

Conclusions Rescue workers in general have a pooled

current prevalence of PTSD that is much higher than that of

the general population. Ambulance personnel and rescuers

from Asia may be more susceptible to PTSD. These results

indicate the need for improving pre-employment strategies

to select the most resilient individuals for rescue work, to

implement continuous preventive measures for personnel,

and to promote educational campaigns about PTSD and its

therapeutic possibilities.
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Introduction

Rescue worker can be defined as any person who profes-

sionally or voluntarily engages in activities devoted to

providing out-of-hospital acute medical care; transporta-

tion to definitive care; freeing persons or animals from

danger to life or well-being in accidents, fires, bombings,

floods, earthquakes, other disasters and life-threatening

conditions. As a consequence of these activities, rescue

workers have a high exposure to traumatic events [1, 2].

Exposure to a traumatic event is criterion A1 of the

Diagnostic and Statistical Manual of Mental Disorders, 4th

edition revised (DSM-IV-TR) [3] and the sine qua non
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condition for the diagnosis of posttraumatic stress disorder

(PTSD). A traumatic event is defined by the DSM-IV-TR

as experiencing, witnessing, or being confronted with at

least one event that involves actual or threatened death or

serious injury, or a threat to the physical integrity of self or

others. The occupational routine of rescue workers includes

the provision of emergency medical assistance to severely

injured people, searching for and recovering victims from

wreckages and firefights, all of which qualify as traumatic

according to DSM-IV-TR criterion A1. Because the risk of

developing PTSD increases with the number of traumatic

events experienced [4], rescuers are a high risk group for

PTSD.

The prevalence of PTSD in rescue workers and its

correlates have been intensively investigated since the

disorder was first included in the DSM-III [5] in 1980.

However, PTSD prevalence is known to vary widely across

occupational groups, and rescue workers are not a homo-

geneous category, encompassing occupations as distinct as

firefighters, ambulance personnel, police officers, and

canine search and rescue teams. Not surprisingly, PTSD

prevalence figures in these groups were found to vary

widely from 0% [6] to 46% [7]. The prevalence of PTSD

can differ nearly fourfold across occupational groups, even

when different types of rescue workers are deployed to the

same disaster [8].

Besides occupation, the nature, the severity, and the

repetition of the exposure to traumatic events may influ-

ence the prevalence of PTSD. For example, among disaster

workers involved in rescue efforts after an airplane crash,

high prevalence of PTSD was associated with previous

experience with disasters, high exposure to the traumatic

event and assisting survivors [9]. Furthermore, a variety of

factors have been associated with increased risk for PTSD

in specific occupational groups of rescuer workers:

unmarried status among ambulance personnel [10], lower

social support and training levels among canine search and

rescue handlers [11], and longer job experience and num-

ber of distressing missions among firefighters [12]. More-

over, national and cultural factors are supposed to affect

the prevalence of PTSD in rescue workers [13]. Accord-

ingly, it has been proposed that because developing

countries show higher rates of interpersonal violence as

compared to developed ones, PTSD prevalence would be

higher in rescuers from the former than from the latter [14].

However, in spite of the many studies published on the

prevalence of PTSD in rescue workers, there is a dearth of

systematic reviews which could help identify, appraise, and

synthesize the highly heterogeneous research evidence

available in this field. Although all rescuers conceivably

suffer from repeated occupational exposure to traumatic

events and are, thus, considered a high-risk group for

PTSD, the worldwide pooled prevalence of PTSD in

rescuers in general or across different occupational groups

is still unknown. Furthermore, no other study has yet

identified the variables that account for the high variability

in the published prevalences. Therefore, in order to fill the

existing lacunae in psychiatric knowledge, we conducted a

meta-analysis of epidemiologic studies on the prevalence

of PTSD in rescue workers to calculate the pooled world-

wide current prevalence of PTSD in this population as a

whole and for each of the different occupational groups that

are involved in this kind of work. Further, we also sought

to determine the methodological, sociodemographic, and

work- and trauma-related variables that account for the

large variability in reported prevalence estimates.

Method

Search strategy and study selection

We performed a computerized systematic literature search

of the ISI Web of Science, PubMed and PILOTS databases

for studies reporting on the prevalence of PTSD in rescue

workers until September 2008, without language restric-

tions and combining the following thesaurus terms and

free-text searches: PTSD, posttraumatic stress disorder*,

firefighter*, ambulance personnel*, emergency personnel*,

paramedic*, urban fire service*, rescue*, ambulance ser-

vice*, ambulance worker*, disaster-worker*, divers,

emergency service*, and helper*. The asterisks mean that

all terms beginning with these roots were searched (Fig. 1).

As each database has a specific thesaurus system, we

employed the following search strategy with respect to

controlled vocabularies: (1) ISI Web of Science, we used

the field TS (topic), which includes title, abstract, and

keywords; (2) PubMed, we used the fields title and medical

subject headings (MeSH), the controlled vocabulary used

for indexing articles; and (3) PILOTS, the keywords were

utilized for the search, which includes title, abstract, and

descriptors (controlled vocabulary). Studies were consid-

ered for inclusion if they provided original data on the

prevalence of PTSD in ambulance personnel, canine han-

dlers, firefighters, rescue workers (when the precise occu-

pational group studied was not spelled out by the authors),

or police officers. Unlike other occupational groups, police

officers are not primarily engaged in rescue work as

defined herein during their regular activities. Considering

the focus of the present study, articles reporting on PTSD

prevalence among policemen were included only if they

were conducted after a rescue operation resulting from a

major disaster. Articles investigating other less studied

occupational groups, namely recovery workers, body han-

dlers and military medical workers, were not included in

this review because their activities do not typically involve
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rescuing living human beings or due to their possible

involvement in war experiences. Studies based on com-

bined samples of rescue workers which included at least

one of these occupational groups were also excluded. We

identified additional studies by hand searching the refer-

ences of the original and review articles retrieved, as well

as by personal contact with scientific authorities in the field

of the epidemiology of PTSD. Five of them were asked

whether they were aware of unpublished or ongoing stud-

ies, but only two provided timely feedback to our ques-

tions. In a first screening of titles and abstracts of all

identified papers, the first author (W.B.) excluded dupli-

cated studies retrieved from more than one database,

reviews, articles published in languages other than English,

as well as non-peer-reviewed publications. In a second

screening, the same author scrutinized the full text of the

remaining studies and excluded those that only investigated

issues other than PTSD, were conducted on non-rescue

team samples, assessed only lifetime PTSD prevalences,

and those that failed to report prevalence estimates, as well

as theoretical articles. Although there are many relevant

studies reporting on prevalences of PTSD based on the

Impact of Event Scale (IES) [15–22] and on the 12-item

General Health Questionnaire (GHQ-12) [23, 24], we

decided to exclude studies based on these instruments,

because the GHQ-12 is a screening instrument developed

to identify general psychological distress [25, 26], rather

than specific symptoms of PTSD, and the IES was designed

to tap into intrusive and avoidance symptoms, two com-

monly reported psychological responses to trauma, do not

assesses an entire PTSD symptoms cluster, namely

hyperarousal [27]. Therefore these instruments do not

reflect the current DSM criteria for PTSD. In Fig. 1, these

studies were included under the category ‘‘did not report

prevalence’’. Further, whenever different studies presenting

data on the same sample were identified (as characterized

by coincidences in authorship, number of participants, so-

ciodemographic and clinical characteristics of the sample,

and prevalence estimates), only the study reporting the

higher number of independent variables of interest for this

review was taken into consideration. When a paper failed

to mention one or more of the independent variables ana-

lyzed in this review but otherwise satisfied the inclusion

criteria, an e-mail was sent to the author asking about the

missing data. Many of these contacted authors provided

relevant additional information and suggested other arti-

cles, which were also considered for inclusion.

We followed the Meta-analysis of Observational Studies

in Epidemiology (MOOSE) guidelines [28] for reporting

meta-analyses and systematic reviews, and our search

strategy and the results obtained are described in Fig. 1.

Data extraction and investigated variables

Data were extracted from full-text articles by the first

author (W.B.) and were reviewed by two others (M.V.M.

and E.S.F.C.). Diverse categorical and continuous inde-

pendent variables were investigated in this review and

grouped into four classes as follows:

Methodology-related: Year of publication of the study;

response rate; type of instrument employed (i.e., self-report

vs. interview); diagnostic criteria for PTSD (i.e., studies

employing a cut-off value from self-report instruments vs.

those using self-report instruments based on the DSM

criteria, and vs. those using interviews based on DSM

criteria); and requirement of impairment for the diagnosis

of PTSD (i.e., assessed whether the studies required DSM

criterion F, which refers to impairment in social, occupa-

tional, or other important areas of functioning). Although

the DSM also includes an impairment criterion for diag-

nosing PTSD, relatively few studies have consistently

probed this issue for identifying probable cases of PTSD.

Sociodemographic-related: Geographic location (i.e.,

continent where the study was conducted); level of eco-

nomic development of the country where the study was

conducted (according to the International Monetary Fund

Search  

 451 PILOTS 

 215 ISI Web of Science 

 126 PubMed 

 7 References 

5 Suggested by contacted authors  

804 Total 

First screening 

 192 Duplicates 

25 Reviews 

13 Language 

140 Non-peer-reviewed publications  

370 Total

434 Articles selected for close reading 
Second screening 

61 Issues other than PTSD 

149 Non-rescue team samples 

3 Lifetime PTSD prevalences 

82 Theoretical articles 

90 Did not report prevalence 

20 Same sample but less variables of 
interested reported 

406 Total 

29 Articles selected for inclusion in the 
meta-analysis 

Fig. 1 Flow diagram of studies search and selection
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classification [29]); mean age of rescue workers at the time

of the assessment; percentage of men; and percentage of

married or cohabiting subjects.

Work-related: Occupational group [i.e., ambulance

personnel, firefighters, police officers exposed to a major

disaster and ‘‘other rescue teams’’ (the latter including

samples where more than one occupational group were

grouped together and studies in which the occupational

group was not specified by the original authors)], type of

work [i.e., professional vs. non-professional (the latter

comprising volunteers and/or trainees) vs. unspecified/

mixed samples], and average length of service as rescuers

at the time of the assessment.

Trauma-related: Exposure to the same major disaster

(i.e., rescuers deployed to a specific major catastrophe such

as an earthquake, vs. exposure to routine work-related

traumatic events) and nature of the major disaster (i.e., no

exposure to a major disaster vs. exposure to a human-made

disaster vs. exposure to a natural disaster).

Whenever a study reported results for more than one

type of rescue workers (e.g., professional vs. volunteer

firefighters), all of them were included in the statistical

analysis as separate categories. In longitudinal studies, only

the baseline measurements were used in the analyses.

Meta-analytical procedures

Prevalence data from all samples were pooled using a

random effects model. We used the Q statistic, which

follows a chi-square distribution, as a formal test for

homogeneity [30]. Heterogeneity was also evaluated using

I2 statistics [31], which describe the proportion of vari-

ability in the effect estimate due to heterogeneity rather

than chance. We dealt with heterogeneity initially through

an exploratory subgroup analysis carried out to pool

prevalence estimates according to the four classes of

variables mentioned above. In order to further evaluate the

role of each variable for the observed heterogeneity among

prevalence estimates, we fitted meta-regression models for

the logit-transformed prevalence as the dependent variable.

These models evaluate the contribution of one or more

covariates to the dependent variable, taking into account

the sample size of the study. The transformation was done

to overcome the problem of asymmetry in the distribution

of the dependent variable. The strategy for selecting the

candidate independent variables for the final model was

carried out as suggested by [32]: (1) the process started

with careful univariate analysis for each variable; (2) those

with P values \ 0.25 were selected to enter in a multi-

variate model; and (3) finally, only those with P val-

ues \ 0.10 were retained in the final model in order to

avoid unrealistically large estimated coefficients and/or

estimated standard errors due to overfitting. We considered

values of P B 0.05 as statistically significant and those

between 0.05 and 0.10 as having borderline statistical

significance.

Statistical analysis was performed with Stata 10.0 using

metan and metareg commands.

Results

We screened a total of 804 abstracts published in the last

45 years. After applying the inclusion/exclusion criteria, 29

studies were selected. However, one study [33] that used an

unspecified diagnostic interview for PTSD and reported an

unusually high current prevalence of 85.7% among a non-

representative group of self-selected police officers was

considered an outlier and excluded from the analyses. Our

final pool of studies comprised 28 articles, with 40 samples

and 20,424 rescue workers from 14 countries of all conti-

nents [6, 8–10, 12, 34–56] (these studies were included in

the meta-analysis).

The random effects model analysis showed that rescue

workers as a unified category have a high pooled current

worldwide prevalence of PTSD: 10.0% (95% CI:

8.1–11.9%). However, the I2 statistic and chi-square test

for heterogeneity confirmed that rescue workers are an

extremely heterogeneous group (I2 = 95% and v2 =

869.92; df = 39; P \ 0.001, respectively), with a variety

of variables influencing the prevalence of PTSD.

The subgroup analysis for categorical variables is pre-

sented in Fig. 2. Stratification by the variables ‘‘requirement

of impairment for the diagnosis of PTSD’’ (v2 = 18.31;

df = 2; P \ 0.001), ‘‘geographic location’’ (v2 = 13.39;

df = 5; P = 0.02), ‘‘occupational group’’ (v2 = 16.37; df =

3; P = 0.001) and ‘‘type of work’’ (v2 = 5.93; df = 2;

P = 0.05) provided different prevalence estimates.

In order to further explore the role of each variable in

the prevalence heterogeneity, meta-regression models were

fitted for the logit of the PTSD prevalence, including both

categorical and continuous variables. According to the

univariate meta-regression analysis (Table 1), ‘‘geographic

location’’, ‘‘occupational group’’ and ‘‘average age of res-

cue workers at assessment’’ significantly influence the

prevalence of PTSD among rescue workers. Considering

that positive meta-regression coefficients express an

increased prevalence compared to the reference group,

studies carried out on the Asian continent had, on average,

the highest prevalence estimates. This difference is statis-

tically significant when compared to Europe (b = 1.10;

P = 0.02), but not to North America (b = 0.57;

P = 0.21). Ambulance personnel had a higher average

PTSD prevalence compared to firefighters (b = -0.80;

P = 0.04) and police officers exposed to a major disaster

(b = -1.22; P = 0.04). For the continuous variables, a
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younger mean age of rescue workers at assessment was

inversely associated with a higher PTSD prevalence

(b = -0.05; P = 0.04).

Finally, when the categorical and continuous variables

selected in the univariate meta-regression analysis were

entered in the multivariate model, the only variables that

remained significantly associated with the pooled current

prevalence of PTSD among rescue workers were ‘‘geo-

graphic location’’ and ‘‘occupational group’’’ (Table 2). As

observed in the univariate analysis, studies carried out on

the Asian continent had, on average, higher prevalence

estimates compared to those from Europe (b = 1.04;

P = 0.04), but not to those from North America (b = 0.69;

P = 0.13). Studies with ambulance personnel also showed

higher PTSD prevalence estimates compared to studies

with firefighters and police officers exposed to major

disasters (b = -0.90; P = 0.04 and b = -1.29; p = 0.03,

respectively). Adjusted R2 values showed that these two

Note. PTSD=Posttraumatic stress disorder; CI=Confidence interval.

TYPE OF INSTRUMENT EMPLOYED 
Self-reported (35) 
Interview (5) 

DIAGNOSTIC CRITERIA FOR PTSDb

Self-reported instruments using cut-off (14) 
Self-reported instruments using DSM criteria (19) 
Interview using DSM criteria (5) 

REQUIREMENT OF IMPAIRMENT FOR THE DIAGNOSIS 
No (33) 
Yes (4) 

GEOGRAPHIC LOCATION 
Europe (15) 
North America (11) 
Asia (7) 
Oceania (5) 
South America (1) 
Africa (1) 

ECONOMICALLY DEVELOPED COUNTRYa

No (7) 
Yes (33) 

OCCUPATIONAL GROUP 
Ambulance personnel (8) 
Firefighters (16) 
Police officers exposed to a major disaster (4) 
Other rescue teamsb (12) 

TYPE OF WORK 
Professional (29) 
Non professional (10) 
Unspecified/mixed (1) 

EXPOSURE TO THE SAME MAJOR DISASTER 
No (20) 
Yes (20) 

NATURE OF MAJOR DISASTER 
No exposure to a major disaster (20) 
Exposure to a human-made disaster (12) 
Exposed to a natural disaster (8) 

SUBGROUP (number of samples)a

19835 
589 

2329 
16778 
589 

19389 
256 

3792 
15261 
860 
297 
180 
34 

790 
19634 

1265 
5680 
4953 
8526 

14051 
6239 
134 

3576 
16848 

3576 
16210 
638 

n

10.10 (8.10, 12.20) 
9.30 (2.40, 16.30) 

10.50 (7.10, 14.00) 
9.20 (6.60, 11.80) 
9.30 (2.40, 16.30) 

10.90 (8.70, 13.10) 
7.50 (3.00, 11.90) 

7.40 (4.60, 10.20) 
11.80 (8.80, 14.70) 
17.90 (9.80, 26.00) 
5.70 (1.20, 10.30) 
6.70 (3.00, 10.40) 
6.00 (0.00, 14.00) 

10.60 (4.70, 16.50) 
10.00 (7.90, 12.10) 

14.60 (8.80, 20.30) 
7.30 (3.60, 11.00) 
4.70 (1.20, 8.30) 
13.50 (10.00, 17.00) 

10.40 (8.00, 12.70) 
9.60 (5.40, 13.70) 
5.00 (1.30, 8.70) 

9.60 (6.70, 12.50) 
10.40 (7.70, 13.10) 

9.60 (6.70, 12.50) 
7.70 (4.60, 10.80) 
17.20 (9.30, 25.10) 

 CURRENT PTSD PREVALENCE %    
(95% CI) 

0 15 30

aThe number of samples and the n reported in each subgroup vary because of the data available 
from the selected studies. aAccording to the International Monetary Fund. bIncludes samples 
comprising more than one occupational group and unspecified rescue teams. 

Fig. 2 Current pooled

prevalence of PTSD in rescue

workers according to

sociodemographic,

methodological, work and

trauma-related categorical

variables
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Table 1 Univariate meta-regression of the logit of PTSD prevalence, according to methodological, sociodemographic, work and trauma-related

characteristics

Variable Coefficient (b) 95% CI P value

Methodology-related

Year of publication of the study -0.05 -0.12 to 0.02 0.15

Response rate 0.01 -0.007 to 0.04 0.18

Type of instrument employed

Self-reported Reference

Interview 0.10 -0.94 to 1.14 0.84

Diagnostic criteria for PTSD

Self-reported instruments using cut-off Reference

Self-reported instruments using DSM criteria -0.12 -0.86 to 0.62 0.74

Interviews using DSM criteria 0.07 -1.09 to 1.23 0.91

Requirement of impairment for the diagnosis of PTSD

No Reference

Yes -0.20 -1.30 to 0.89 0.71

Sociodemographic-related

Geographic location

Europe Reference

North America* 0.54 -0.20 to 1.28 0.15

Asia* 1.10 0.21 to 2.00 0.02

Oceania 0.001 -1.10 to 1.10 0.99

South America -0.03 -1.91 to 1.84 0.97

Africa -0.15 -2.51 to 2.20 0.90

Economically developed countrya

No Reference

Yes -0.05 -0.93 to 0.84 0.90

Mean age of rescue workers at the time of the assessment -0.05 -0.09 to -0.003 0.04

Percentage of men -0.003 -0.03 to 0.02 0.81

Percentage of married or cohabiting 0.005 -0.01 to 0.02 0.61

Work-related

Occupational group

Ambulance personnel Reference

Firefighters -0.80 -1.59 to -0.02 0.04

Police officers exposed to a major disaster -1.22 -2.35 to -0.08 0.04

Others rescue teamsb -0.04 -0.85 to 0.76 0.91

Type of work

Professional Reference

Non professional -0.09 -0.89 to 0.71 0.83

Unspecified/mixed -0.72 -2.77 to 1.32 0.48

Average length of service as rescuers at the time of the assessment -0.04 -0.14 to 0.07 0.47

Trauma-related

Exposure to the same major disaster

No Reference

Yes 0.14 -0.50 to 0.78 0.66

Nature of major disaster

No exposure to a major disaster Reference

Exposure to a human-made disaster -0.24 -0.93 to 0.45 0.49

Exposure to a natural disaster 0.76 -0.05 to 1.56 0.07

CI confidence interval
a According to International Monetary Fund
b Includes samples comprising more than one occupational group and unspecified rescue teams

* North America (reference) versus Asia: coefficient = 0.57; 95% CI: -0.34 to 1.47; P = 0.21
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variables explain 27% of the between-studies variance

(heterogeneity).

It also important to notice that response rate was also

associated with the heterogeneity of prevalence estimates,

even when controlling for occupational group (b = 0.02;

95% CI = 0.0–0.04; P = 0.05). This result means that

prevalence estimates increased as response rates improved.

Nevertheless, response rate was not included in the final

model because otherwise the number of samples would

have decreased from 40 to 27 due to missing information.

Discussion

Our literature review and meta-analysis showed that the

pooled current worldwide prevalence of PTSD in rescue

workers in general is 10%. Meta-regression modeling

found higher prevalence estimates in studies conducted in

Asia and among ambulance personnel.

Although several researchers have described rescue

operations as an occupational hazard for the development

of PTSD [9, 57], this is the first study to estimate the

pooled PTSD prevalence among these professionals and to

determine its correlates. The current prevalence we found,

10%, is higher than both 1.3–3.5% reported in the general

population from diverse countries [58–61] and the 3–6%

described in UK veterans returning from the Iraq War [62].

However, it is comparable to the 2–17% prevalence esti-

mates found in US Vietnam and Iraq veterans [62, 63] and

lower than the 19–39% found in direct disaster victims

[64]. These comparisons confirm that rescue workers are a

high-risk group for the development of PTSD. However,

even the high PTSD prevalence found in the present study

probably underestimates the real magnitude of the problem,

because traumatized rescue workers have increased sick

leaves and tend to retire prematurely [10, 65], thus

becoming unavailable for studies that investigate only

active workers.

Although we have described the prevalence of PTSD in

rescuers in general, these workers were found to be highly

heterogeneous regarding sociodemographic characteristics,

assigned duties, and type and frequency of exposure to

traumatic events. They comprised different occupational

groups that are thought to be associated with varying levels

of risk for developing PTSD. Our results support previous

observations that ambulance personnel have the highest

prevalence of PTSD among all occupational groups of

rescuers, and police officers had the lowest [66]. This

difference in prevalence estimates may be explained by the

fact that ambulance personnel are exposed to greater

pressure and stress at work than other rescue teams [67].

They respond to more emergency calls than police officers

and firefighters combined [41] and have closer contact with

the victims, a fact that may foster the process of identifi-

cation and potentially increase the feelings of guilt when

they fail in their attempts to help them [68]. However,

because police officers are required to carry firearms during

their duty hours, they may be submitted to different

selection criteria, which can lead to a more psychologically

resilient workforce. This requirement can also make police

officers more prone to underreport psychological problems

than other rescuers for fear that they will be judged as unfit

to perform their job responsibilities [8]. It is noteworthy

that our results refer only to police officers exposed to a

major disaster, and therefore may not be generalizable to

all police force members.

We also found that rescuers from Asia had higher

prevalence estimates of PTSD than rescuers from Europe.

Table 2 Multivariate meta-

regression of the logit of PTSD

prevalence, according to

methodological,

sociodemographic, work and

trauma-related characteristics:

final model

Tau2 = 0.5094;

I2 residuals = 88.34%;

Adjusted R2 = 27.0%

* Comparison of North America

(reference) versus Asia:

coefficient = 0.69; 95%

CI: -0.22 to 1.59; P = 0.13

Variable Coefficient (b) 95% CI P value

Sociodemographic-related

Geographic location

Europe Reference

North America* 0.36 -0.40 to 1.11 0.34

Asia* 1.04 0.03 to 2.05 0.04

Oceania 0.009 -1.06 to 1.08 0.99

South America -0.79 -2.64 to 1.07 0.39

Africa -0.004 -2.30 to 2.29 0.99

Work-related

Occupational group

Ambulance personnel Reference

Firefighters -0.90 -1.75 to -0.06 0.04

Police officers exposed to a major disaster -1.29 -2.14 to -0.13 0.03

Other rescue teams -0.62 -1.55 to 0.31 0.22

Constant -1.85 -2.61 to -1.08 \0.001
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However, six out of the seven Asian samples were assessed

after an earthquake. Because earthquakes are the natural

disasters most capable of causing widespread destruction,

and consequently, result in major human and economic

losses [69], they are also conceivably the most traumatizing

events. In addition, Asia has been repeatedly hit by the

deadliest natural disasters (including earthquakes) on earth

for years [70]. It is conceivable that the exposure of almost

all samples of rescuers from Asia to disasters of such

magnitude can account, at least partially, for the higher

PTSD prevalence observed in these workers. In addition,

other variables may contribute to the higher PTSD preva-

lence found among Asian rescuers as compared to Euro-

peans. For instance, differences in financial compensation

policies and in the amount and type of psychological

support provided could influence rescuer’s resilience.

Some of our negative results warrant further consider-

ation. First, we found no association between gender

composition and the prevalence of PTSD. It may seem

counterintuitive, because female gender has been consis-

tently associated with the risk of developing PTSD in the

general population [71]. However, studies with military

and police officers also have failed to find an increased risk

for PTSD in females [72]. It is conceivable that some

characteristics shared by militaries, police officers and

rescuers, such as rigorous selection and training, tend to

decrease the impact of gender-related differences in the

risk for developing PTSD. It is, therefore, not unlikely that

the increased risk for PTSD reported in women from

general population might be better explained by factors

other than genetic or biological differences. Nevertheless,

it must be noted, that in 3/4 of the studies reviewed, males

comprised at least 85% of the sample, a fact that reduced

the power needed for detecting gender effects.

The second negative finding was the lack of differences

between the prevalence estimates of PTSD in samples of

professionals versus non-professional rescuers (i.e., train-

ees and volunteers). This result differs from some [8, 48],

but not all [39] studies directly comparing samples of

professionals and trainees/volunteers exposed to a same

disaster. Given the evidence that training is a key factor for

fostering resilience in rescue workers, we speculate that the

lack of differences in the two groups might be driven by a

bias toward the self-selection of highly resilient volunteers.

Many professional rescuers depend on their jobs to support

themselves and their families and may refuse to quit their

jobs even when suffering from PTSD. On the other hand,

volunteer rescuers have no need to get involved in rescuer

activities and do it exclusively because of their desire to

help.

Third, we found no significant differences between the

prevalences of PTSD in rescuers from developed and

developing countries. However, 97% of the participants

included in this review were from studies conducted in

developed countries. This fact not only prevented us from

reaching any definitive conclusion about the differences in

the prevalence of PTSD between rescuers from developed

and developing countries, but also points out the need for

more scientific research in poorer countries.

Fourth, we found that the prevalence of PTSD in rescue

workers investigated after the exposure to the same major

disaster were not significantly different from that of res-

cuers investigated in their daily occupational routine,

where they are repeatedly exposed to traumatic events of

less magnitude, but not necessarily to a major disaster. A

possible explanation for this counterintuitive finding can be

found in the ‘‘buffering hypothesis’’, according to which

social support received during times of intense stress may

reduce the psychological impact of traumatic events [73]. It

is conceivable that major disasters, as compared to rela-

tively minor, isolated incidents, may activate social net-

works to a greater degree, providing rescue workers with

increased social support. This finding, taken together with

the high prevalence of PTSD reported in the present study,

highlights the importance of implementing continuous

effective preventive measures for PTSD, such as stepped

collaborative care and cognitive behavioral therapy for

acute stress disorder [74], in the work environment of

rescue workers instead of only in the aftermath of a

disaster.

Limitations

Our findings should be interpreted within the context of

some limitations. First, our literature search was performed

in only three electronic databases, a fact that may have

precluded us from identifying all studies on this topic.

Nevertheless, the chosen databases are among the most

relevant and representative sources in the field of mental

health, including PILOTS, which is the largest database of

publications on PTSD in the world (http://www.ptsd.va.gov).

Further, we also performed hand searching and had direct

contact with authors and experts. Even if any study was left

aside by our search, it is unlike to have a large influence on

our conclusions. Second, in an attempt to reduce the het-

erogeneity and to base our results on the best scientific

evidence available we decided to be very rigorous in our

studies selection. This approach restricted our pool of

papers to 29 studies, and it is conceivable that other rele-

vant papers were left out of this analysis. Third, in spite the

rigorous studies selection, we still found a high heteroge-

neity, which warrants caution in interpreting our findings.

Fourth, our search strategy covered only peer-reviewed

literature, a decision that may have increased the possi-

bility of reporting biases. Fifth, our final model explained

only 27% of the heterogeneity in PTSD prevalence.
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Although we have assessed a considerable number of

variables in this review, the role of many well-known

correlates of PTSD, such as neuroticism, lack of social

support [64], working hours and the deployment schedules

of individuals from different countries could not be

investigated due to the lack of specific data in the retrieved

studies and this may account for at least part of the

observed heterogeneity.

Despite these limitations, we were able to demonstrate

that rescue workers in general have a pooled current

prevalence of PTSD that is much higher than that of the

general population and that ambulance personnel and res-

cuers from Asia may be more susceptible to PTSD. These

results indicate the need for improving pre-employment

strategies to select the most resilient individuals for rescue

work, to implement continuous preventive measures for

personnel, and to promote educational campaigns about

PTSD and its therapeutic possibilities in order to help

rescuers become more aware of this disorder and make

them more comfortable to talk about it and seek treatment.

In addition, the high heterogeneity found in our analysis

points out the need for more refined research studies which

should adopt stricter criteria for identifying rescue workers,

a standardized definition of epidemiological terms such as

‘‘current prevalence’’ (e.g., symptoms present in the last

month or in the last 6 months), and more representative

sampling of rescue workers.

Additional studies are also necessary to address other

relevant issues such as the prevalence of partial PTSD and

burnout, and what are the most effective measures to pre-

vent PTSD and other disorders in this population.
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