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INTRODUCTION

In contrast to numerous reports on long-term 
psychological consequences of disasters and post-
traumatic stress disorder, the literature addressing 
the acute impact of intentional collective disaster 
is limited. This may be attributed to a relatively 
small number of mass disasters related to violence 
as well as to difficulties in conducting research of 
stress responses during such disasters.

In 1999, citizens of Serbia and Montenegro 
were exposed to the bombing campaign con-
ducted by the North Atlantic Treaty Organization 
(NATO) forces against the regime in Belgrade. 
To-date, the studies published on this topic were 
conducted at least a year after the disaster [1, 2].

OBJECTIVE

This study, which aims to assess behavioral re-
sponses of subjects in Belgrade to this traumatic 
experience, was conducted during the 1999 
bombing campaign and contains authentic re-
sponses of subjects recorded at the time of mate-
rial destruction, exposure to high risk of death 
and injury, and socio-cultural disorganization.

METHODS

Participants

The sample comprised 231 individuals from 
Belgrade, whose demographic characteristics are 

presented in Table 1. The mean age of the partici-
pants was 32.8 years, with a range from 19 to 64 
years. Age of the participants significantly cor-
related with educational level (χ2

(6, N=231)=17.32, 
p<0.01) and parenthood (χ2

(6, N=231)=20.28, 
p<0.01); however, these correlations disappeared 
when only the participants older than 26 were 
analyzed (age-education χ2

(4, N=108)=4.36, ns; age-
parenthood χ2

(4, N=108)=7.02, ns).
Thirty-four people (14.7%) had a close fam-

ily member recruited to the army and sent to 
Kosovo, and 27 people (11.7%) lived in the 
areas of the city that were frequent targets of 
bombing and had directly witnessed destruc-
tion. These groups were marked as highly vul-
nerable.

Measures

The questionnaire used in the study consi- 
sted of 49 free response questions: 11 ques-
tions about participants’ demographic char-
acteristics (age, gender, marital status, educa-
tion, employment, parenthood, vulnerability 
due to the above mentioned circumstances, 
exposure to stress prior to the bombardment) 
and 38 questions to further examine partici-
pants’ experience of the disaster. The latter 
subsection was designed according to the spe-
cific typology of behavioral responses mea- 
sured in disaster studies [3]. Answers were 
classified into empirically derived categories 
depending on the frequency of certain res- 
ponses.
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The Symptom Checklist-90-R (SCL-90-R) was also ad-
ministered to all participants. The items were scored and 
interpreted in terms of nine primary symptom dimensions 
and three global indices of distress [4].

Procedure

The study began on the 6th of April in 1999, two weeks 
after the beginning of the campaign, and ending on the 
6th of June, a few days before the campaign was formally 
ended. Among the 330 recruited participants only those 
(231) who completed both the questionnaire and the scale 
according to standard recommendations and who had not 
experienced trauma prior to the bombardment were se-
lected for this report.

Statistical analysis

Gender, age, education level, parenthood, vulnerability 
and time elapsed from the beginning of the campaign were 
treated as independent variables. Time was treated as a 
continuous variable ranging from 1 (the first day of the 
campaign) to 81 (the last day of the campaign).

Participants’ responses to the questionnaire were ana-
lyzed using stepwise logistic regression analysis with non-
hierarchical models. The models that fitted best to the ob-
served frequencies were adopted. In the cases where only a 
single predictor variable was significantly associated with 
the outcome, this analysis was replaced by the Chi-square 
test. In all analyses N=231.

Analysis of the mean scores on the SCL-90-R was made 
using stepwise regression analysis with independent vari-
ables and their mutual interactions as predictors.

The Bonferroni correction was applied to the origi-
nal alpha=0.05 because of substantial multiple testing. 
Therefore, alpha was set at 0.05/33=0.0015 for the logistic 
regression analysis, and at 0.05/9=0.0055 in testing the 

subscales of the SCL-90-R. However, since the data from 
this study are exploratory in nature, this report contains 
all differences or correlations where p<0.05, but empha-
sizes those where p was less than the Bonferroni corrected 
values.

RESULTS

Fear was a dominant feeling for the majority (85.7%) of 
participants, especially at the beginning of the campaign. 
Among those participants who reported fear, slightly over 
half (58.0%) were afraid of death and invalidity, 15.6% 
were afraid of ensuing poverty, and 26.4% cited other rea-
sons. The hardest moment for 46.1% of the participants 
was the first day of the campaign, for 34.6% when some-
thing near them was hit for the first time, for 12.1% when 
the first civilians were killed, while 8.2% cited other mo-
ments. The sound of the sirens that notified attacks was a 
particularly stressful trigger; in 51.1% of the participants 
it evoked emotional reactions, in 29.9% of them somato-
vegetative symptoms (palpitations, nausea, vertigo), and 
6.1% performed senseless activities. However, only 42.0% 
were going to shelters.

At the same time, 41.6% participants also reported hate 
and anger, 86.1% of those directed mostly against politi-
cians, 9.1% towards the American people, and surprisingly, 
only 4.8% against Albanians (the conflict with Kosovo Al-
banians was the immediate reason for the campaign).

Psychosomatic problems (heart palpitations and gas-
trointestinal problems) were reported by 36.8% of the par-
ticipants. In addition, 58.0% reported sleep disturbances.

Morning tiredness (38.1%), loss of interest for sexual 
activity (52.0%), loss of body weight (25.5%), neglect of ap-
pearance (26.0%), and decrease in general activity (43.7%) 
indicated signs of depression.

Some participants turned to “anxiety relievers”; 35.1% 
reported increased smoking, 12.6% increased drinking, 
19.5% higher usage of sedatives, and 26.4% experienced 
increased food intake. 20.8% cited that they became more 
religious, while 13% became more superstitious.

The most important social change was improvement 
of social ties; participants reported spending more time 
with their families (63.6%) and friends (59.3%) than be-
fore, quarrelling less than before (39.8%), and found other 
people more friendly (50.6%).

Age and the duration of residence under these condi-
tions turned out to be most significant predictors for the 
majority of the outcome variables (Table 2). Sleeping prob-
lems, increase in smoking and growth of religious feelings 
became less frequent with time. Time was also associated 
with a decrease in reporting somato-vegetative symptoms 
(β=-0.032, odds=0.968, χ2

(1, N=231)=16.35, p<0.001) and 
in perceiving other people as more friendly (β=-0.041, 
odds=0.959, χ2

(1, N=231)=13.54, p<0.001), while a number of 
those that reported frequent quarrelling with others and 
increase in food intake increased (β=0.044, odds=1.045, 
χ2

(1, N=231)=15.12, p<0.001 for quarrelling, and β=0.033, 
odds=1.033, χ2

(1, N=231)=13.94, p<0.001 for food intake). 

Table 1. Demographic and social characteristics of the sample (N=231)

Characteristics N %

Gender
Male 75 32.5

Female 156 67.5

Age range  
(years)

19–25 123 53.2

26–40 43 18.6

41–60 59 25.5

61–64 6 2.7

School degree 
(completed)

Primary school 15 6.5

High school 155 67.1

University degree 61 26.4

Parenthood
Non-parents 153 66.2

Parents 78 33.8

Vulnerability 
due to special 
circumstances

Eye-witnessing  
of destruction 27 11.7

Family member 
recruited 34 14.7

No 170 73.6

N – number of participants
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Pessimism also increased with time, but not significantly 
(β=0.012, odds=1.01, χ2

(1, N=231)=2.87, p=0.09). 
Subjects over the age of 40 had a higher incidence of 

sleeping problems, increased cigarette consumption, and 
reported growth of religious feelings more frequently, 
while tendency for spending more time with family was 
more frequent both among those older than 40 years and 
among the parents. Sleeping difficulties were reported 
more often by women (68% vs. 53.2% of men) and by peo-
ple living in frequently bombed areas of the city (77.8% vs. 
52.9% of those from the spared areas).

Regression analysis applied to the scores on the SCL-
90-R (Table 3) revealed significant effects of time, gender 
and witnessing destruction upon the scores on Anxiety 
and Depression dimension. Scores on anxiety were de-
creasing, while those on Depression were increasing with 
time. Scores on both dimensions were significantly higher 
in women and in people from the risky areas of the city. 
Witnessing destruction and age over 40 were also related 
to the increased scores on Somatization. However, none 
of the predictors had significant effect upon the general 
severity index (GSI).

DISCUSSION

Cohen et al. [5] have identified four phases in the response 
to disaster. Although their model applies to short-term 
disasters and describes the period following the disaster, 

one can still recognize the elements of the first three phas-
es in the responses of our participants during the disas-
ter. Strong emotions, anxiety, sleeping problems, somatic 
symptoms, and improved social cohesion, which corre-
spond to Cohen’s phases I and II, dominated in the begin-
ning of the campaign, but decreased gradually, and were 
replaced by signs of depression and increasing pessimism, 
often seen in the third phase. Disagreements between the 
Cohen’s model and findings from our study (overlaps 
between phases, lack of intrusive symptoms, early onset 
of somatic and depression symptoms as compared to the 
model) can be explained by the prolonged, months-long 
duration of the stressor which modulated the time evolu-
tion of reactions.

Some citizens of Belgrade increased moking, alcohol 
consumption, and sedatives and food intake. Investigation 
conducted among medical students in Belgrade demon-
strated that substance abuse was one of the nine modes of 
coping during the air attacks [1]. A random survey con-
ducted among residents of New York City after the terror-
ist attacks [6], also showed an increase in smoking and in 
alcohol consumption. In addition, persons who increased 
smoking of cigarettes and marijuana were more likely to 
experience posttraumatic stress disorder than were those 
who did not, with more common depression among those 
who increased cigarette smoking and alcohol consump-
tion. In our study, the association between increased use 
of sedative and elevated Depression scores were found in 
people with university degree. However, the lack of data 

Table 2. Logistic regression analysis of impact of risk factors on participants’ responses*

Outcome measures Risk factor
Parameter estimated

Overall model
β df Wald χ2 OR

Sleeping problems

Time -0.031 1 10.34 0.927

χ2
(5,N=231)

=3.23, 
NS

Gender 0.113 1 11.65 1.120

Witnessing destruction 0.762 1 11.73 2.143

Age >40 years 0.291 1 12.79 1.339

Increase in smoking
Time -0.033 1 13.74 0.968 χ2

(1,N=231)
=0.92, 

NSAge >40 years 0.854 1 14.17 2.349

Growth of religious 
feelings

Time -0.036 1 19.02 0.965 χ2
(1,N=231)

=0.85, 
NSAge >40 years 0.78 1 13.28 2.181

Spending more  
time with family

Age >40 years 1.25 1 19.84 3.490
χ2

(5,N=231)
=0.88, 

NSParenthood 1.14 1 17.03 3.127

Age >40 years × Parenthood 0.98 1 15.47 2.664

* all p<0.0015 for Wald χ2 values (Bonferroni corrected value)
df – degree of freedom; OR – odds ratio; NS – not statistically significant

Table 3. Analysis of impact of risk factors on SCL scores**

Dimension Risk factor
Parameter estimated

b SE stand. β df

Anxiety

Time -0.13 0.01 -0.37 1

Gender 0.25 0.02 0.45 1

Witnessing destruction 0.33 0.01 0.79 1

Depression

Time 0.12 0.006 0.57 1

Gender 0.26 0.02 0.53 1

Witnessing destruction 0.39 0.03 0.85 1

Somatization
Age >40 years 0.15 0.01 0.52 1

Witnessing destruction 0.39 0.02 0.64 1

** p<0.05, but p>0.0055 (Bonferroni corrected value) for all risk factors
b – coefficient; SE – statistical error
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about pre-traumatic psychological profile of examinees 
makes our discussion about this issue limited.

Growth of religious feelings was apparent at the begin-
ning of the campaign, particularly among the elderly par-
ticipants. This may have been related to feelings of help-
lessness that the participants reported, as well as to the 
widespread perception that the bombardment was an act 
of oppression and violation of justice that God should and 
will restore. The latter was also strongly suggested by the 
official propaganda. Other studies also reported changes 
in the ethical core of the belief system and the concept of 
justice following disasters [7, 8, 9].

The middle-aged and older participants tended to suf-
fer from sleep disturbances and somatic symptoms more 
often than younger participants. It is recognized that 
caretaking responsibilities for family members results in 
a higher level of psychopathological disturbances [10, 11]. 
These participants were spending more time with family, 
friends or neighbors. Similar behavior was observed in 
the study of the Israeli population exposed to terrorism 
[12], which emphasizes the importance of social support 
in coping with stressful situations.

Women were significantly more affected than men by 
anxiety and depression, and reported sleep disturbances 
more frequently. Although this can be observed even in 
the absence of disaster [13, 14], many studies suggest that 
women are more affected by disasters than man [8, 11, 
15], and develop post-traumatic stress disorder (PTSD) 
at higher rates than men when exposed to similar types 
of violent events [16]. The literature suggests that these 
reactions are highly influenced by gender stereotypes and 
personal attributes of men and women [17, 18].

Witnessing destruction contributed significantly to 
sleeping disturbances and increase in psychopathologi-
cal symptoms as measured by SCL-90-R. The eye-wit-
nessing of the destruction of homes and personal losses 
have been highlighted as background for a higher level 
of psychological disorders [19]. Contrary to these find-
ings, some authors have found that the impact of a major 
national trauma is not limited to those who experience 
it directly [12].

The results of this study demonstrated that stressful ex-
perience with witnessing the bombing of their own town 
significantly changed behavior of the citizens of Belgrade. 
Previous studies showed that population affected by the 
war in the former Yugoslavia had been exposed to multiple 

stressful experiences and suggested that those experiences 
were associated with a substantially increased risk of PTSD 
and major depressive disorder (MDD) [9, 20, 21]. Moreo-
ver, authors reported that other sequels such as anxiety, 
somatization, complicated grief and complex PTSD with 
explosive forms of anger could be also a result of war trau-
matic events [20-24]. Since such war experience has direct 
threats to life and psychological integrity of the exposed 
population in Serbia, more effective mental health care is 
necessary and it should be based on better understanding 
of issues of cultural and social context, cumulative effects 
of stressors, resilience, recovery, copying mechanisms, and 
impact of war trauma on individual, family and commu-
nity functioning [25].

The findings in this report are subject to at least three 
limitations. First, when interpreting the time evolution of 
participants’ behavior, one should keep in mind that it can 
only be thought of as a trend since we were not able to 
re-interview the participants. Second, there are no norms 
for the spam confidence level (SCL) value for the Serbian 
population that might serve as a reference point for ab-
solute comparisons; therefore, we were limited to study-
ing the differences in scores related to the demographic 
characteristics and time elapsed from the beginning of 
the campaign. Furthermore, the responses of our par-
ticipants may have been reflecting not only the impact of 
acute stress caused by the air attacks, but also cumulative 
effects of several years of living under economic sanctions 
in poverty and conflict.

CONCLUSION

The results of the study brought insights that add to our 
understanding of the processes through which individuals 
pass during a long lasting bombardment. We hope that it 
will help mental health services in evaluating which ac-
tions of care and support are most suitable, what activities 
match the best cultural context, and which parts of popula-
tions were disproportionately distressed.
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КРАТАК САДРЖАЈ
Увод За раз ли ку од број них ис тра жи ва ња ду го роч них по-
сле ди ца ка та стро фа на пси хо ло шко ста ње љу ди, о акут ном 
ути ца ју не ма мно го сту ди ја.
Циљ ра да Циљ овог ис тра жи ва ња био је да се утвр ди ути-
цај бом бар до ва ња на про ме ну по на ша ња љу ди у Бе о гра ду 
то ком ва зду шних на па да 1999. го ди не.
Ме то де ра да По себ но ди зај ни ра ним упит ни ком ин тер вју-
и са на је 231 осо ба. Пси хо ло шко ста ње ис пи та ни ка је ана-
ли зи ра но по мо ћу пси хо ме триј ског те ста Symptom Chec klist 
(SCL-90-R).
Ре зул та ти Уче сни ци су при ја вљи ва ли страх и бес као до ми-
нант на осе ћа ња и ве ћи на се жа ли ла на по ре ме ћај спа ва ња, 

про ме не те ле сне те жи не и гу би так ин те ре со ва ња за сек су-
ал не ак тив но сти. Ре гре си о на ана ли за ско ро ва са SCL-90-R 
те ста по ка за ла је да су на по ја ву анк си о зно сти и де пре си је 
код ис пи та ни ка зна ча јан ути цај има ли ста рост и пол уче-
сни ка, ду жи на из ло же но сти стре су од ва зду шних на па да и 
ста но ва ње у ри зич ним де ло ви ма гра да.
За кљу чак Ре зул та ти сту ди је по бољ ша ва ју на ше раз у ме-
ва ње про це са кроз ко је осо бе про ла зе то ком ду го трај ног 
бом бар до ва ња. Они мо гу би ти ко ри сни слу жби мен тал ног 
здра вља у из бо ру при клад них ме ра и ак тив но сти по др шке 
и по мо ћи овим љу ди ма.
Кључ не ре чи: ка та стро фа; стрес; од го вор; по на ша ње; 
симп том
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