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ABSTRACT 
Research regarding psychosomatic symptoms among 
hospital physicians during armed conflict is scarce. The 
current study compared psychosomatic symptoms 
of exposed and unexposed hospital physicians in two 
studies. The studies were conducted during 2009 and 
included a survey of two random samples of hospital 
physicians, one conducted during the Gaza War and 
the other conducted six months later. Each sample 
included hospital physicians who were directly exposed 
to war-related stress and others who were not (Study 
1: N = 54; Study 2: N = 31). In Study 1, exposed hospital 
physicians did not differ from unexposed physicians 
in the level of psychosomatic symptoms during the 
war (Psychosomatic Problems Scale 6.48 vs 4.09). 
However, in Study 2, exposed physicians reported a 
higher level of psychosomatic symptoms (10.33 vs 3.21). 
Moreover, analysis of covariance revealed a significant 
interaction effect of Exposure X Study (F = 7.976; p = 
.006; ηp2 = .100). Exposure to war-related stress takes 
a toll on psychosomatic symptoms among hospital 
physicians. This late onset of psychosomatic symptoms 
is discussed in light of the cognitive-energetical model. 
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These may result in psychological stress, psychosomatic 
symptoms and psychiatric morbidity (1, 2). Studies from 
the Second Lebanon War have shown that Israeli hospital 
physicians who faced an overwhelming mass of casualties 
and severe injuries when the hospital itself was targeted by 
rockets and missiles reported high levels of posttraumatic 
stress and depressive symptoms (3-5). Most studies on 
hospital personnel during extreme conditions emphasized 
posttraumatic stress disorder (PTSD) and depression, thus 
neglecting other types of psychiatric morbidity such as 
psychosomatic symptoms. As previous studies found an 
association between stress and somatization (6-8), there 
is a rationale to investigate somatization among hospital 
personnel who work under extreme circumstances (e.g., 
working in an unsheltered hospital targeted by rockets 
during war). Moreover, since the potential for impairment 
in functioning as a result of the psychosomatic symptoms 
has not been studied among physicians, it is very impor-
tant to do so as physicians make life and death decisions 
on a regular basis. Indeed, there is paucity in the study of 
psychosomatic symptoms among physicians in times of 
extreme stress during which they are subject to immediate 
threat to life along with a sharp increase in the hospital 
workload due to the emergency or disastrous situation. 
Hospital physicians exposed to war-related stress repre-
sent a highly selective population. The goal of the current 
study was to compare the psychosomatic symptoms of 
randomly sampled hospital physicians directly exposed 
to war-related stress during the Gaza War to unexposed 
hospital physicians. Based on previous research (3-5), it 
was hypothesized that during the war, physicians exposed 
to direct stress would show a higher level of psychoso-

InTRoduCTIon
Physicians who practice in general hospitals face heavy 
workloads, occupational stress, ethical dilemmas, and 
conflicting demands as part of their everyday life (1). 
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matic symptoms compared to unexposed physicians. In 
addition, based on the cognitive-energetical model (9, 
10), which postulates that performance may be protected 
under stress by the recruitment of further resources, but 
at the expense of post-task increased physiological and 
psychological costs, it was hypothesized that exposed 
physicians would show an increased level of psychoso-
matic symptoms six months after the war ended. 

MeThod 
deSIgn
Two studies were conducted in different periods thus 
forming a repeated cross-sectional design. The first study 
took place three weeks after the beginning of the war 
while the war was still raging (Study 1); the second study 
took place six months after the end of the war (Study 2).

PARTICIPAnTS
Two studies with separate groups of participants were con-
ducted. In Study 1, participants were comprised of hospital 
physicians selected at random from two hospitals during 
the week of January 12-15, 2009 (three weeks after the 
war began). The two hospitals were the Barzilai Medical 
Center in Ashkelon (Exposed) and the Sourasky Medical 
Center in Tel Aviv (Unexposed). Only participants who 
volunteered and gave their consent were interviewed.

During the Gaza War (11), more than 750 rockets 
were launched into southern Israel, approximately 100 of 
which targeted the city of Ashkelon. During this time, the 
unsheltered Barzilai Medical Center in Ashkelon treated 
616 people (193 Israeli soldiers, and 423 Israeli and 
Palestinian civilians) admitted as a result of the armed 
conflict while under direct rocket attack. Apart from 
southern Israel, the rest of the country was not within 
missile range. Therefore, the Sourasky Medical Center in 
Tel Aviv and its personnel were not exposed to war-related 
stress during the Gaza War. The total number of hospital 
physicians who were interviewed in both studies was 85. 

The response rate for Study 1 was 85% in the exposed 
and 90% in the unexposed group. A lack of time was the 
most frequent reason given for declining to participate. 
Thus, in Study 1, 21 exposed physicians and 33 unex-
posed physicians participated. 

In Study 2, participants were physicians randomly 
selected from the same two hospitals during the week 
of July 19-22, 2009, six months after the war ended. The 
response rate was 82% at Barzilai Medical Center (pre-
viously-exposed) and 87% at Sourasky Medical Center 

(unexposed). Again, lack of time was the most frequent 
reason given for declining to participate. The participants 
in Study 2 included 12 previously-exposed physicians 
(i.e., exposed during the war but did not participate in 
Study 1) and 19 unexposed physicians from Sourasky 
Medical Center. Exposed physicians and their families (in 
both Study 1 and Study 2) resided in the greater Ashkelon 
area, while the unexposed physicians and their families 
resided in the greater Tel Aviv area. All physicians from 
Barzilai Medical Center who participated in both studies 
had worked there during the war and had been exposed 
to direct rocket attacks. Except for the previously-
exposed group in Study 2, none had a prior exposure to 
war-related stress. Each participant was interviewed in 
person and guaranteed complete anonymity. 

InSTRuMenTS 
IndePendenT vARIABleS
The instruments used in both studies were identical for the 
purpose of replication. Each participant was interviewed 
for background characteristics (age, gender, marital status, 
religiosity, income, years of education, and perceived social 
support). The following demographic variables were coded 
as following: Gender (0 = men; 1= women), marital status 
(0 = married; 1 = not married), religiosity (0 = secular; 1 = 
conservative; 2 = religious), and income (0 = below aver-
age; 1 = average; 2 = above average). War-related exposure 
was coded as (0 = unexposed, Sourasky Medical Center; 1 
= exposed, Barzilai Medical Center). 

Perceived social support was assessed by rating the 
sentence: “I get the emotional help and support I need 
from my family and friends” on a five-point Likert scale 
(1 = not at all, 2 = a little bit, 3 = moderately, 4 = much, 
5 = very much).

Subjective well-being was assessed on a four-point 
Likert scale by the question: “All things considered, how 
satisfied are you with your life these days?” (1 = not at 
all, 2 = a bit, 3 = much, 4 = very much). 

Perceived coping was assessed by the question: “How 
well do you think you are handling the situation given the 
circumstances?” on a five-point Likert scale (1 = not at all, 
2 = a little bit, 3 = moderately, 4 = much, 5 = very much). 

These items were based on modified items from the 
Short-Form Health Survey (SF-36) (12).

dePendenT vARIABle
Psychosomatic symptoms were measured by the 
PsychoSomatic Problems Scale (PSP) (13). The PSP is 
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an eight-item scale and it is scored by summation of 
responses (raw scores) across the following eight items: 
“had difficulty in concentrating,” “had difficulty in sleep-
ing,” “suffered from headaches,” “suffered from stomach 
aches,” “felt tense,” “had little appetite,” “felt sad” and “felt 
giddy.” The response categories for all of these items, 
which are in the form of questions, are 0 = never, 1 = 
seldom, 2 = sometimes, 3 = often, 4 = very often. The 
categories are ordered in terms of implied frequency in 
the past week and the greater the frequency, the greater 
the psychosomatic distress. Justification of the scoring 
procedure was examined by psychometric analysis using 
the Rasch model (13). Cronbach’s alpha coefficient was 
.932 and .953 for Study 1 and 2 respectively.

STATISTICAl AnAlySIS
In both studies the two groups (exposed vs. unexposed) 
were compared for psychosomatic symptoms using t-tests. 
Following the basic examination, changes in psychoso-
matic symptoms in each group were examined (Study 1 
vs. Study 2 for the exposed and unexposed groups respec-
tively) using t-tests. Analysis of covariance (ANCOVA) 
was then conducted, with the PSP score as the dependent 
variable. The independent variables were exposure to war-
related stress (exposed vs. unexposed) and Study (Study 1 

vs. Study 2). The covariates were background demograph-
ics (age, gender, marital status, profession, religiosity, 
income, and years of education) as well as perceived social 
support, subjective well-being and perceived coping). 
The ANCOVA included effect size estimates (partial eta 
square). All analyses were performed using SPSS statisti-
cal software (version 18.0, SPSS Inc, Chicago, IL). 

ReSulTS
CoMPARISon of exPoSed And unexPoSed PhySICIAnS 
None of the participants in either study had a history 
of severe health problems, mental disorders (including 
stress-related disorders or prior depression) or substance 
abuse. In Study 1, the two groups did not differ in back-
ground demographics (Table 1 and Table 2, respectively) 
except in age, for which the physicians from the exposed 
group were older (t= 2.602; p =.012). In Study 2, as well, 
the two groups did not differ in background demograph-
ics, except for age, with subjects from the exposed group 
also being significantly older (t= 4.426; p <.001). 

In Study 1, there was a significant differences 
between perceived coping showing lower perceived 
coping among the exposed group (t = -3.959; p<.001). 
However, no significant difference in psychosomatic 

Table 1.  Descriptive Statistics for Exposed and Unexposed Physicians in Study 1 
Exposed
(Barzilai Medical center) 

Unexposed 
(Sourasky Medical center)

Study 1 (n=21) Study 1 (n=33) Test statistics p value

Age, years (SD) 45.71 (11.07) 38.67 (9.92) t = 2.602 .012

Gender, Women, N (%) 9 (42.9) 14 (42.4) χ2 = 0.031 .975

Marital status, Married, N (%)
Unmarried
Married/Cohabitation
Divorced/Separated
Widowed

9 (42.8)
11 (52.4)
1 (4.8)
0 (0.0)

9 (27.2)
22 (66.7)
2 (6.1)
0 (0.0) χ2 = 1.040 .298

Religiosity, N (%)
Secular
Conservative
Religious

19 (90.4)
1 (4.8)
1 (4.8)

30 (90.9)
2 (6.1)
1 (3.0) χ2 = 0.071 .944

Income, N (%)
Below average 
Average income in Israel 
(8113NS = 2134US) 
Above average

5 (23.8)
2 (9.5)
14 (63.6)

7 (21.2)
10 (30.3)
16 (48.5) χ2 = 0.889 .374

Years of education, mean (SD) 19.33 (1.16) 19.88 (1.73) t= -1.275 .208

Perceived social support, mean (SD) 3.57 (1.12) 2.94 (1.58) t = 1.593 .117

Subjective well-being, mean (SD) 3.24 (0.54) 3.48 (0.51) t= 1.700 .095

Perceived coping, mean (SD) 3.86 (1.01) 4.67 (0.48) t= -3.959 <.001

PSP Scale, mean (SD) 6.48 (7.17) 4.09 (6.47) t = 1.266 .211

Abbreviations: PSP, PsychoSomatic Problems Scale
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symptoms was found between exposed and unexposed 
physicians (t = 1.266; p=.211). In Study 2 a significant 
difference in psychosomatic symptoms was found 
between the groups (t = 2.556; p=.016), indicating 
lower psychosomatic symptom scores in the unexposed 
group. Additionally, the exposed group reported lower 
subjective well-being (t = -2.340; p=.026).

CoMPARISon BeTween STudIeS 
There was no significant difference in psychosomatic 
symptom scores when comparing the exposed groups 
during the war (in Study 1) and six months later (in 
Study 2) (t = -1.181; p=.247), or when comparing the 
two unexposed groups (t = .559; p=.579). 

The ANCOVA revealed one main effect of coping: 
physicians who reported better coping with their con-
dition had lower levels of psychosomatic symptoms (F 
= 20.840; p = .001; ηp

2 = .224). In addition, a signifi-
cant interaction effect was found (Exposure X Study): 
while unexposed physicians reported a decrease in 
psychosomatic symptoms from Study 1 to Study 2, the 
reverse was found for exposed physicians, who reported 
increased psychosomatic symptoms from Study 1 to 
Study 2 (F = 7.976; p = .006; ηp

2 = .100). See Figure 1. 

dISCuSSIon

The results suggest that exposure to war-related stress 
takes its toll on hospital physicians’ mental health by 
increasing psychosomatic symptoms. Contrary to the 
first hypothesis, hospital physicians did not differ in the 
level of psychosomatic symptoms during the Gaza War. 
This finding can be explained by the cognitive-energetic 
framework (9, 10) that attributes compensatory control 
when there is a need to perform adequately under extreme 
stress by extensive use of resources, at the cost of late onset 
fatigue that can be seen in increased psychosomatic symp-

Table 2.   Descriptive Statistics for Exposed and Unexposed Physicians in Study 2 
Exposed
(Barzilai Medical center) 

Unexposed 
(Sourasky Medical center)

Study 2 (n=12) Study 2 (n=19) Test statistics p value

Age, years (SD) 46.92 (10.88) 34.69 (6.60) t = 4.226 <.001

Gender, Women, N (%) 4 (42.9) 11 (57.9) χ2 = 1.311 .190

Marital status, Married, N (%)
Unmarried
Married/Cohabitation
Divorced/Separated
Widowed

2 (12.5)
8 (75.0)
2 (12.5)
0 (0.0)

9 (47.4)
10 (52.6)
0 (0.0)
0 (0.0) χ2 = 0.759 .448

Religiosity, N (%)
Secular
Conservative
Religious

10 (83.4)
1 (8.3)
1 (8.3)

19 (100.0)
0 (0.0)
0 (0.0) χ2 = 1.809 .070

Income, N (%)
Below average 
 Average income in Israel 
 (8113NS = 2134US) 
Above average

1 (8.3)
4 (33.3)
7 (58.4)

6 (31.6)
3 (15.8)
10 (52.6) χ2 = 0.765 .444

Years of education, mean (SD) 19.17 (0.39) 19.42 (0.77) t= -1.059 .298

Perceived social support, mean (SD) 3.42 (1.17) 3.25 (1.13) t = 0.010 .992

Subjective well-being, mean (SD) 3.00 (0.60) 3.44 (0.51) t= 2.340 .026

Perceived coping, mean (SD) 4.33 (0.88) 4.38 (0.72) t= -0.308 .760

PSP Scale, mean (SD) 10.33 (11.67) 3.21 (2.95) t = 2.556 .016

Abbreviations: PSP, PsychoSomatic Problems Scale

Figure 1.  Psychosomatic symptoms among exposed and 
unexposed physicians in Study 1 and Study 2.
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toms. Indeed, six months after the armed conflict ended, 
traces of the effects of war-related stress were still present 
in the form of elevated psychosomatic symptoms among 
previously-exposed hospital physicians. 

The current study has several limitations: First and 
foremost, the small number of physicians that partici-
pated in the study. Due to the war situation in southern 
Israel, it was extremely difficult to find and interview 
physicians. This problem is reported in other studies 
(3-5). Moreover, the small size of some groups was due to 
the fact that a total of only 40 physicians work in Barzilai 
Medical Center. The second limitation is that no longitu-
dinal study was conducted due to the need for anonymity, 
specifically requested by the study participants. However, 
the use of random sampling in the two studies may have 
reduced this limitation to some extent. Indeed, partici-
pants at Study 1 and Study 2 did not differ in their demo-
graphic background. Moreover, the fact that exposed 
physicians had similar exposure history (all exposed 
physicians in both studies were working at the hospital 
during the war) may also lend strength to this study’s 
conclusions. The third limitation is that no validated 
psychiatric diagnosis was made. Time constraints and 
the raging war did not enable a thorough clinical assess-
ment of psychosomatic symptoms, and also affected the 
scope of the questionnaire battery that was used. On the 
other hand, as psychiatric symptoms were assessed in an 
unsheltered hospital that was being targeted by rockets, 
it is possible that the extreme circumstances enhanced 
the validity of the Psychosomatic Problem Scale, reduc-
ing the former limitation to some extent. The fourth 
limitation was the significant differences in age leading 
to a potential confounding. The exposed group was older 
than the unexposed group. In that case, there is always 
the possibility that age was a possible cause of the results. 
However, some studies in the epidemiology of trauma 
and PTSD have shown that being older was less associ-
ated with life time trauma (14). Additionally, the results 
of the ANCOVA presented above showed no significant 
association between age and psychosomatic symptoms 
(when controlling for demographic variables). 

Although hospital personnel are not frequently 
exposed to prolonged war-related stress with actual threat 
to their lives, its consequences are severe. As it is likely 
that hospital physicians will be affected by similar crises 
in the future, longitudinal studies targeting the same hos-
pital personnel are needed. Future studies should perform 
prospective assessments of hospital personnel during war-
time crisis and investigate ways to enhance their resilience 

and reduce their vulnerability, as recommended by other 
studies (15-17). For example, pre-disaster preparation to 
extreme strain among physicians will include: enhancing 
social support, team-building and supervisory support, 
selection and training of physicians, general emergency 
preparedness along with the use of mental health profes-
sionals as facilitators in disaster preparation (15-17).

Future studies should also document the nature of 
wartime exposures (patient contact versus personal 
threat of injury or death) in order to assess the relative 
effect of different exposure types. 
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