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Effects of Exposure to Rocket Attacks on
Adolescent Distress and Violence: A 4-Year

Longitudinal Study
Christopher C. Henrich, Ph.D., AND Golan Shahar, Ph.D.
Objective: The effects of Israeli adolescents’ exposure to rocket attacks over timewere examined,
focusing on anxiety, depression, aggression, and violence commission. Method: A sample of
362 adolescents from southern Israel was followed from 2008 through 2011 with four annual
assessments. Measures included exposure to rocket attacks (gauging whether children were
affected by rocket attacks, both directly and indirectly, through friends and family), anxiety
(items from the State Anxiety Inventory), depression (the Center for Epidemiological Studies
Child Depression Scale), aggression (the Orpinas Aggression Scale), and violence commission
(from the Social and Health Assessment). Results: Concurrent and longitudinal findings
differed. Wave 1 exposure to rockets attacks was associated with Wave 1 anxiety, depression,
and aggression. Longitudinal results evinced only modest effects of exposure on anxiety and
depression, no effects on aggression, but robust effects on violence commission. Exposure to
terror attacks before the study predicted increased odds of violence commission at the fourth
and final wave, controlling for violence commission at the first, second, and third wave.
Exposure to rocket attacks in the second wave predicted increased odds of violence commission
at the third wave. Conclusion: This is the first longitudinal study attesting to the prospective
longitudinal effect of exposure to terrorism on adolescent violence. Findings should serve as
a red flag for health care practitioners working in civil areas afflicted by terrorism and political
violence. J. Am. Acad. Child Adolesc. Psychiatry, 2013;52(6):619–627. KeyWords: aggression,
anxiety, depression, terrorism, violence
xposure to terrorism and political violence is
traumatic, precipitating serious physical and
E mental health problems.1-5 However, the

effects of terrorism and political violence on youth
violent behavior are relatively understudied.
Adolescent violence—from bullying to weapon
use—is a serious public health problem. It is
implicated in school absenteeism, increases in
health care costs, decreased property values,
disrupted social services, poor mental health out-
comes, physical injuries, and murder.6-8 The prob-
lem is felt worldwide.6,9 For example, between
1990 and 2000, the number of juvenile delinquents
caught by Israeli police grew by 38.5% (from 6,910
to 9,570), and the number of criminal files opened
for minors (age 12–18 years) in 1998 was 10 times
higher than in 1988 (11,060 versus 1,030).10
Clinical guidance is available at the end of this article.
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Studies explicitly examining the effects of
exposure to terrorism and political violence on
adolescent violence are scarce.11,12 This dearth
is puzzling. Research shows that stress has an
impact on neurobiological circuitry involved in
executive control,13 which, in adolescence, is
maturing and plays a role in externalizing prob-
lems, including violence.14 Furthermore, social
cognitive theory focuses on violence begetting
violence through its impact on children’s social
cognitions, such as hostile attributions and beliefs
about the efficacy of aggression to solve prob-
lems.15 Theory is backed by empirical evidence
whereby exposure to community or family
violence predicts future violent behavior.16,17

However, extant studies on exposure to ter-
rorism and political violence are “one shot” cross-
sectional designs, including a single concurrent
assessment of exposure and adolescent violence.

This is thefirst report from a 4-year longitudinal
study examining the effects of exposure to
Y
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terrorism on Israeli adolescents’ mental health. It
builds from pilot research on adolescents from the
Israeli Negev, documenting cross-sectional asso-
ciations between exposure to rocket attacks and
adolescent violence,12 and small-scale longitu-
dinal effects of different forms of terrorism on
adolescent distress and depression.18-20 Address-
ing previously mentioned limitations of terrorism-
health research, this studyprospectively examined
the effects of exposure to rocket attacks launched
from the Gaza Strip on four outcomes: depression,
anxiety, aggression, and violence commission.
Including these outcomes allows for a longitudinal
examination of the mental health consequences of
terrorism previously addressed in cross-sectional
and short-term studies, in addition to expanding
the focus on terrorism-related outcomes to
aggression and violence. We hypothesized that
greater exposure to rocket attacks and prior
exposure to terrorism would be prospectively
associated with increased distress and violence.

METHOD
Study Sample
The Development Under Duress study was conducted
in Southern Israel. Four annual assessment waves were
used:May to June 2008, February 2009, March 2010, and
February to March 2011. Participants were 362 Israeli
adolescents from the seventh through tenth grade at the
start of study (median grade ¼ 8; median age ¼ 14
years; age range ¼ 12–16 years) who participated in at
least one of the four assessment waves. Recruitments
were made from a school in the towns of Sderot (36% of
the sample) and one in Sha’ar-Hanegev (64%), two
communities near the Gaza Strip, experiencing thou-
sands of rocket attacks over the past decade.21 A letter
explaining the study was sent by homeroom teachers to
all parents with a consent form. Students whose parents
signed consent forms were briefed on the study and
were asked if they wanted to take part in it. Those who
agreed signed assent forms before filling out the
surveys. The sample was 54% female, and 93% were
Israeli-born. The demographics of the sample mirrored
those of the overall student bodies of the two schools.

Attrition resulted in part from students moving
away or being absent during survey administrations,
but primarily from older students graduating and
entering the military, and from security concerns that
prevented data collection at one of the schools in the
last year/wave of the study. The sample sizes with
complete data were n ¼ 315 at Wave 1, n ¼ 305 at
Wave 2 (including 31 students who had not partici-
pated in Wave 1), n ¼ 263 at Wave 3, and n ¼ 173 at
Wave 4. Analyses conducted on the likelihood of
attrition indicated that boys, older students, and
participants who lived in Sderot were more likely to
JOURN
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be lost to attrition. These variables were included as
covariates in the analyses.

Ethics Approval
This study was approved by the Ethical Committee of
the Department of Behavioral Sciences at Ben-Gurion
University, as well as by the Chief Scientist of the
Ministry of Education in Israel. Active consent from
participants’ parents and written assent from partici-
pants were secured before the beginning of the study.
No adverse events were documented. Institutional
review board approval was also obtained from Georgia
State University.

Measures
Participants completed an assessment battery at each
wave during school. Protocols were group adminis-
tered by trained research assistants. The measures that
were included in these analyses, all self-report ques-
tionnaires, were administered in Hebrew. Those that
had not been previously translated from English by
other researchers (aggression and violence commis-
sion) were translated and back-translated. For this
process, a bilingual research assistant translated the
measures to Hebrew, and a second bilingual research
assistant translated the Hebrew back to English. The
authors then compared the original to the back-
translation to make sure that they were similar.

Exposure to Rocket Attack. A scale adapted from
previous research in Israel and used successfully in the
population sampled for this study was used.22 At each
wave, participants were asked 6 yes/no questions about
whether, in the past several months, they had been
physically hurt in a rocket attack, experienced property
damage from a rocket attack, had friends or family
physically or mentally hurt by a rocket attack, or had
property damage from a rocket attack. Answers were
summed to create an exposure index (range ¼ 0–6).

Prior Exposure to Terror Attacks. At the onset of the
study, participants were asked whether they had ever
been present during “a terror/rocket” attack, been
injured in an attack, had close family injured in an attack,
had close friends injured in an attack, or had acquain-
tances injured in an attack. Answers were summed to
create an index of exposure to prior terror attacks
ranging from0 to 5 (mean¼ 1.82, SD¼ 1.21,median¼ 2).

Depression. Depression was assessed each wave
with the Center for Epidemiological Studies–Child
Depression Scale (CES-CD23), a 20-item measure of
depressive symptoms with a widely used Israeli
translation. Items (on a 0–3 scale) are summed to create
the depression score (a ¼ 0.85–0.89).

Anxiety. Anxiety was assessed each wave using
seven items, averaged to form a composite scale, from
the Hebrew version of the extensively used State
Anxiety Inventory (SAI24,25). These items adequately
represent the entire scales’ content and construct val-
idity (e.g., "I am anxious"; a ¼ 0.62–0.65).
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Aggression. Aggression was assessed each wave
with the 11-item Aggression Scale,26 which measures
aggressive behaviors (e.g., hitting, pushing, name
calling, threatening) in the past week. The frequency of
each item is measured on a scale from 0 to 6. Items
were averaged to create an aggression scale score (a ¼
0.87–0.89). Aggression scale scores were positively
skewed and kurtotic, so a square root transform was
applied, resulting in a more normally distributed
variable with scores that ranged from 1 to 2.65.

Violence Commission. Violence commission was
assessed each wave with four items from the Social
and Health Assessment (SAHA) gauging commission
of severe forms of community violence in the past
year.12,16,27,28 Items included having hurt someone badly
in a physical fight that they had to seek medical treat-
ment (endorsed by 9.7% of the sample at Wave 1), being
involved in a gang fight (8.2% of the sample at Wave 1),
being arrested by the police for a violent crime (6.4% of
the sample at Wave 1), and having carried a weapon
(8.4% of the sample atWave 1). Versions of this measure
have beenused in several countries, including Israel, and
all include the weapon-carrying item, which—even
though it does not ask about committing violence per
se—loads on the same factor with the other items. Each
item was scored as not endorsed/committed (score of 0)
or endorsed as committed one or more times (score of 1)
and summed, so scores ranged from 0 (no commission)
to 4 (committed all acts at least once). The majority of
adolescents reported committing no violence. Because of
this, the variable was recoded into a binary variable in
which 0 ¼ no violence commission and 1 ¼ one or more
types of violence commission.

Data Analysis
First, we examined the concurrent effects of exposure to
rocket attacks on adolescent distress and violence at
Wave 1. Second, we conducted a series of regressions
examining the longitudinal effects of exposure to
rocket attacks on adolescent distress and violence at
subsequent waves. Six sets of these longitudinal anal-
yseswere conducted:Wave 1 exposure predictingWave
2 outcomes, Wave 1 exposure predicting Wave 3 out-
comes, Wave 1 exposure predicting Wave 4 outcomes,
Wave 2 exposure predicting Wave 3 outcomes, Wave 2
exposure predicting Wave 4 outcomes, and Wave 3
TABLE 1 Longitudinal Demographic and Descriptive Data

Wave 1 (n ¼ 315) Wa

Gender, % male 46
Residence, % from Sderot 36
Grade, median (range) 8 (7e10)
Rocket attack exposure, mean (SD) 1.34 (1.39)
Depression, mean (SD) 16.85 (9.84) 1
Anxiety, mean (SD) 2.06 (0.77)
Aggression, mean (SD) 1.44 (0.36)
Violence commission, % yes 17.9
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exposure predicting Wave 4 outcomes. In each model,
the outcome was regressed on the prior wave of rocket
attack exposure, adjusting for the prior wave’s measure
of the outcome. Thus, effects on each outcome are
interpreted as residualized change scores.

Linear regression models were used for depression,
anxiety, and aggression. Binary logistic regressions
were used for violence commission. All models
adjusted for gender, city of residence, grade level, and
reports of prior exposure to terror attacks. Given
previous findings of gender differences in the effects of
exposure to terrorism,21 we tested whether interactions
between gender and rocket attack exposure explained
additional variance in the linear regressions or im-
proved model fit in the logistic regressions.

Power analyses indicated that, for Waves 1 through
3, there was sufficient statistical power for the linear
and logistic regression models to detect small effects.
For the smaller Wave 4, there was adequate power to
detect moderate-sized effects.

RESULTS
Descriptive statistics are presented in Table 1. The
average depression score at each assessment wave
was at or above 16, exceeding the clinical cutoff.23

Anxiety symptoms were relatively low. The per-
centage of participants reporting violence com-
mission in the past year varied bywave fromahigh
of almost 18% atWave 1 to a low of 11% atWave 4.

Concurrent Effects
Correlations among study variables at Wave 1
indicated thatmales were less depressed, r¼�0.19,
p <. 01, and less anxious, r ¼ �0.21, p < .01, more
aggressive, r ¼ 0.19, p < .01, and more likely to
commit violence, tau-b ¼ 0.28, p < .01. Older
studentsweremore depressed, r¼ 0.19, p< .01, and
more anxious, r ¼ 0.16, p < .01. Adolescents who
reported greater prior exposure to terror attacks
were more depressed, r ¼ 0.19, p < .01, more
anxious, r ¼ 0.18, p < .01, and more aggressive,
r ¼ 0.28, p < .01. Adolescents who reported greater
exposure to rocket attacks in the past several
months were more depressed, r ¼ 0.17, p < .01,
and more anxious, r ¼ 0.28, p < .01.
ve 2 (n ¼ 305) Wave 3 (n ¼ 263) Wave 4 (n ¼ 173)

49 48 53
44 40 21
9 (8e11) 10 (9e12) 11 (10e12)

1.07 (1.22) 2.21 (0.4) 0.97 (1.20)
6.93 (9.00) 17.04 (10.00) 16.64 (10.11)
1.87 (0.63) 1.91 (0.71) 1.94 (0.73)
1.43 (0.34) 1.41 (0.33) 1.31 (0.30)

12.7 15.3 11.0
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TABLE 2 Wave 1 Findings for Depression, Anxiety, and Aggression: Linear Regressions (n ¼ 315)

Depression Anxiety Aggression

B 95% CI B 95% CI B 95% CI

Male �3.53** �5.65, �1.12 �0.30*** �0.46, �0.14 0.14*** 0.06, 0.22
Sderot �1.86 �4.02, 0.29 �0.02 �0.18, 0.15 �0.04 �0.12, 0.04
Grade 1.77** 0.62, 2.92 0.10* 0.02, 0.19 0.02 �0.02, 0.06
Past terror attacks 1.12* 0.12, 2.11 0.05 �0.03, 0.13 0.09*** 0.06, 0.13
Rocket attack exposure 0.87* 0.04, 1.73 0.13*** 0.07, 0.20 �0.01 �0.05, 0.02

Note: *p < .05; **p < .01; ***p < .001.

HENRICH AND SHAHAR
Results of the multiple regressions examining
unique effects of predictors on outcomes are re-
ported in Table 2 for depression, anxiety, and
aggression and in Table 3 for violence commission.
Greater rocket attack exposure was significantly
associated with higher levels of depression and
anxiety. These effects were relatively small, with
squared semi-partial correlations (sr2), which
indicate the proportion of variance in each outcome
uniquely explained by exposure to rocket attacks,
equaling 0.01 for depression and 0.04 for anxiety.

Prior exposure to terror attacks was signifi-
cantly associated with higher levels of depression
and aggression. The effect of prior exposure on
depression was small (sr2 ¼ 0.01), and for
aggression was larger (sr2 ¼ 0.07). There were
also gender and age differences in each outcome:
boys reported less depression and anxiety, and
higher levels of aggression; older students were
more depressed and anxious (Table 2).

Results for Wave 1 violence commission are
reported in Table 3. Neither current rocket attack
exposure nor prior terrorism exposure was found
to be associated with the odds of committing
violence. Boys were almost five times as likely as
girls to report committing violence.

Although not reported in the tables, gender by
rocket attack exposure interaction terms were
added to each model. However, these terms
explained a very small (<1%) and statistically
TABLE 3 Wave 1 Findings for Violence Commission:
Logistic Regression (n ¼ 315)

Characteristic

Violence Commission

OR 95% CI

Male 4.85*** 2.45, 9.44
Sderot 1.11 0.59, 2.10
Grade 1.43 0.99, 2.05
Past terror exposure 1.32 0.99, 1.76
Rocket attack exposure 0.80 0.62, 1.04

Note: OR ¼ odds ratio.
***p < .001.
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nonsignificant amount of variance in the linear
regressions, and did not have a detectable impact
on model fit in the logistic regression. To facilitate
interpretation of the main effects, these interac-
tion terms were removed from the models.

Longitudinal Effects
Results from the analysis of the longitudinal effects
of rocket attack exposure on subsequent depres-
sion, anxiety, and aggression are presented in
Table 4. Therewere only two statistically significant
longitudinal effects of rocket attack exposure.
Greater rocket attack exposure atWave 2 predicted
increased depression and anxiety at Wave 3, and
these effects were small (sr2 ¼ 0.01 and sr2 ¼ 0.02).

Longitudinal effects of covariates were few
and scattered. Boys reported increased aggres-
sion at Waves 3 and 4, controlling for prior
waves. Sderot students also reported increased
aggression at Wave 3, adjusting for Wave 2, and
at Wave 4, adjusting for each prior wave.

Gender by rocket attack exposure interaction
termswere added to eachmodel. For themost part,
these terms explained a very small (<1%) and
statistically nonsignificant amount of variance in
the linear regressions, To facilitate interpretation of
the main effects, these nonsignificant interaction
terms were removed from the models and are not
presented in the tables. Therewere two statistically
significant gender by rocket attack exposure
interactions (Table 4). The effect of rocket attack
exposure at Wave 1 on Wave 2 anxiety was
moderated by gender, although the effect was
small (sr2 ¼ 0.01). This interaction was probed by
estimating the effect of rocket attack exposure for
boys and girls separately. For girls, there was
a marginally significant effect on increased anxiety
(B ¼ 0.07, 95% CI ¼ �00, 0.07, p ¼ .06). For boys
there was no effect detected (B ¼ �0.04, 95%
CI ¼ �11, 0.03, p ¼ .23). There was also a statisti-
cally significant gender-by–rocket attack exposure
interaction at Wave 3 predicting aggression at
Wave 4; when probed by gender, it revealed effects
AL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY
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TABLE 4 Longitudinal Findings for Depression, Anxiety, and Aggression: Linear Regressions

Waves 1/2

Depression (n ¼ 258) Anxiety (n ¼ 258) Aggression (n ¼ 258)

B 95% CI B 95% CI B 95% CI

Outcome Wave 1 0.55*** 0.45, 0.65 0.48*** 0.40, 0.57 0.61*** 0.51, 0.70
Male �1.65 �3.43, 0.14 �0.09 �0.27, 0.08 0.07* 0.01, 0.14
Sderot �2.25* �4.06, �0.45 �0.02 �0.14, 0.11 �0.05 �0.12, 0.02
Grade 0.24 �0.73, 1.21 0.01 �0.06, 0.08 0.02 �0.02, 0.05
Past terror attacks �0.20 �1.03, 0.64 0.01 �0.05, 0.07 �0.01 �0.04, 0.02
Rocket attack exposure 0.59 �0.15, 1.34 0.07 �.004, 0.14 �0.003 �0.03, 0.02
Rocket attack by male interaction �0.11* �0.20, �0.02

Waves 1/3

Depression (n ¼ 219) Anxiety (n ¼ 219) Aggression (n ¼ 219)

B 95% CI B 95% CI B 95% CI

Outcome Wave 1 0.42*** 0.29, 0.55 0.28*** 0.16, 0.41 0.50*** 0.39, 0.61
Male �3.77** �6.16, �1.39 �0.15 �0.33, 0.03 0.11** 0.04, 0.18
Sderot �0.57 �3.00, 1.87 �0.01 �0.19, 0.17 0.06 �0.06, 0.44
Grade �0.11 �1.43, 1.22 0.08 �0.03, 0.18 0.07 �0.02, 0.14
Past terror attacks �0.49 �1.61, 0.63 �0.02 �0.10, 0.07 �0.02 �0.06, 0.02
Rocket attack exposure 0.24 �0.69, 1.16 0.07 �0.00, 0.14 0.00 �0.03, 0.03

Waves 1/4

Depression (n ¼ 140) Anxiety (n ¼ 140) Aggression (n ¼ 139)

B 95% CI B 95% CI B 95% CI

Outcome Wave 1 0.42*** 0.25, 0.59 0.33*** 0.17, 0.48 0.42*** 0.29, 0.56
Male �2.51 �5.75, 0.72 �0.32* �0.55, �0.09 0.02 �0.06, 0.10
Sderot 0.66 �2.95, 4.27 0.09 �0.17, 0.34 0.16** 0.06, 0.25
Grade �2.02* �3.89, �0.16 �0.09 �0.22, 0.05 �0.01 �0.06, 0.04
Past terror attacks �1.17 �2.67, 0.34 �0.03 �0.13, 0.08 �0.03 �0.07, 0.01
Rocket attack exposure �0.03 �1.35, 1.29 �0.01 �0.11, 0.08 0.01 �0.03, 0.04

Waves 2/3

Depression (n ¼ 232) Anxiety (n ¼ 232) Aggression (n ¼ 231)

B 95% CI B 95% CI B 95% CI

Outcome Wave 2 0.63*** 0.50, 0.75 0.45*** 0.31, 0.60 0.56*** 0.45, 0.66
Male �1.87 �4.06, 0.32 0.03 �0.15, 0.20 0.12** 0.05, 0.19
Sderot �0.56 �2.80, 1.69 �0.02 �0.19, 0.16 0.10** 0.04, 0.18
Grade 0.39 �0.79, 1.57 0.09 �0.01, 0.18 �0.04 �0.07, 0.00
Past terror attacks �0.71 �1.68, 0.27 �0.01 �0.9, 0.06 �0.02 �0.05, 0.01
Rocket attack exposure 1.01* 0.03, 1.98 0.10** 0.02, 0.18 �0.01 �0.04, 0.02

Waves 2/4

Depression (n ¼ 155) Anxiety (n ¼ 154) Aggression (n ¼ 154)

B 95% CI B 95% CI B 95% CI

Outcome Wave 2 0.62*** 0.44, 0.79 0.58*** 0.38, 0.77 0.49*** 0.36, 0.63
Male �1.53 �4.52, 1.45 �0.15 �0.38, 0.09 0.06 �0.03, 0.14
Sderot 1.46 �2.04, 4.96 0.10 �0.16, 0.35 0.14** 0.04, 0.24
Grade �1.21 �2.87, 0.45 0.01 �0.12, 0.13 �0.06* �0.10, �0.01
Past terror attacks �0.49 �1.80, 0.81 0.03 �0.07, 0.12 0.00 �0.04, 0.04
Rocket attack exposure 0.82 �0.59, 2.23 0.02 �0.08, 0.13 �0.01 �0.05, 0.03

Waves 3/4

Depression (n ¼ 151) Anxiety (n ¼ 152) Aggression (n ¼ 151)

B 95% CI B 95% CI B 95% CI

Outcome Wave 3 0.67*** 0.53, 0.81 0.53*** 0.38, 0.69 0.60*** 0.48, 0.72
Male �1.97 �4.50, 0.55 �0.36*** �0.56, �0.16 �0.39* �0.71, 0.06
Sderot 1.19 �1.72, 4.11 0.07 �0.17, 0.30 0.07 �0.01, 0.16
Grade �0.95 �2.42, 0.51 �0.03 �0.15, 0.09 �0.03 �0.08, 0.01
Past terror attacks �0.06 �1.11, 1.00 0.05 �0.04, 0.13 0.01 �0.02, 0.04
Rocket attack exposure �2.35 �4.85, 0.15 �0.08 �0.28, 0.13 �0.11* �0.22, �0.003
Rocket attack by male interaction 0.18* 0.04, 0.33

Note: Rocket attack by gender interaction terms are included only in models for which their addition explained significantly more outcome variance.

*p < .05; **p < .01; ***p < .001.
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TABLE 5 Longitudinal Findings for Violence
Commission: Logistic Regressions

Waves 1/2

Violence Commission (n ¼ 251)

OR 95% CI

Violence commission 4.83** 1.99, 11.75
Male 2.14 0.91, 5.05
Sderot 2.08 0.90, 4.81
Grade 0.80 0.52, 1.24
Past terror attacks exposure 0.99 0.70, 1.42
Rocket attack exposure 0.97 0.71, 1.32

Waves 1/3

Violence Commission (n ¼ 215)

OR 95% CI

Violence commission 4.61** 1.70, 12.54
Male 1.16 0.65, 3.91
Sderot 2.69* 1.12, 6.46
Grade 0.73 0.45, 1.16
Past terror attacks exposure 0.97 0.65, 1.43
Rocket attack exposure 0.98 0.72, 1.33

Waves 1/4

Violence Commission (n ¼ 139)

OR 95% CI

Violence commission 15.94** 2.51, 101.27
Male 23.23* 1.82, 296.22
Sderot 10.68* 1.57, 72.76
Grade 0.14* 0.03, 0.68
Past terror attacks exposure 2.46* 1.08, 5.61
Rocket attack exposure 0.75 0.42, 1.35

Waves 2/3

Violence Commission (n ¼ 230)

OR 95% CI

Violence commission 7.79*** 2.89, 20.97
Male 3.68** 1.54, 8.81
Sderot 2.09 .089, 4.93
Grade 0.71 0.44, 1.13
Past terror attacks exposure 0.78 0.54, 1.13
Rocket attack exposure 1.67** 1.17, 2.37

Waves 2/4

Violence Commission (n ¼ 155)

OR 95% CI

Violence commission 6.36* 1.38, 29.30
Male 9.80** 2.06, 46.58
Sderot 3.21 0.88, 11.69
Grade 0.36* 0.16, 0.85
Past terror attacks exposure 1.72* 1.03, 2.87
Rocket attack exposure 1.02 0.61, 1.70

Waves 3/4

Violence Commission (n ¼ 151)

OR 95% CI

Violence commission 17.13*** 3.65, 80.50
Male 11.45** 1.94, 67.52
Sderot 1.81 0.46, 7.06
Grade 0.40* 0.17, 0.99
Past terror attacks exposure 2.21* 1.20, 4.07
Rocket attack exposure 0.55 0.16, 1.92

Note: *p < .05; **p < .01; ***p < .001.

HENRICH AND SHAHAR
of rocket attack exposure on decreased aggression
for girls (B ¼ �0.11, 95% CI ¼ �0.22, �0.003, p ¼
.02), but no effect was detected for boys (B ¼ 0.08,
95% CI ¼ �0.04, .0.19, p ¼ .19).

The longitudinal results for violence commis-
sion are reported in Table 5. Of the 6 regression
models, 4 revealed statistically significant longi-
tudinal effects of either rocket attack exposure or
prior terrorism exposure. Greater rocket attack
exposure atWave 2 predicted an increased odds of
committing violence at Wave 3. The odds ratio
(1.67) indicated that the each additional item
endorsed in the Wave 2 rocket attack exposure
index was associated with being more than 1.5
times as likely to commit violence at Wave 3,
regardless of prior involvement in violence com-
mission. Given the standard deviation of Wave 2
rocket attack exposure was 1.22, a 1-SD difference
in amount of rocket attack exposure was associ-
ated with being more than twice as likely to
commit subsequent violence (1.22*1.67 ¼ 2.04).

Furthermore, reports of prior exposure to
terror attacks robustly predicted increased odds
of committing violence at Wave 4 across the
series of regression models controlling for rocket
attack exposure and violence commission at
Waves 1, 2, and 3. Odds ratios indicated that
these effects of prior exposure on violence
commission were relatively large. For example,
the odds ratio of prior exposure, controlling for
Wave 1 rocket attack and violence commission
variables was 2.46, indicating that each addi-
tional item in the exposure index endorsed was
associated with being almost 2.5 times as likely to
commit serve violence by Year 4, regardless of
prior violence commission. Furthermore, given
that the standard deviation of prior exposure was
1.21, a 1-SD difference in prior exposure was
associated with being almost 3 times as likely to
commit subsequent violence (1.21*2.46 ¼ 2.98).

In all regressions predicting violence commis-
sion atWaves 3 and 4, males had increased odds of
commission over time. Less consistent patterns
were found for participants from Sderot to have
increased odds and older participants to have de-
creased odds of commission over time. Gender-by–
rocket attack exposure interaction terms were
added to each model, but these were not statisti-
cally significant and had no detectable impact on
modelfit; thus theywere removed from themodels.

DISCUSSION
To our knowledge, this is the first study to
prospectively examine the effects of exposure to
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rocket attacks on both adolescents’ internalizing
and externalizing symptoms over the course of
several years. Prior exposure to terror attacks was
associated with higher levels of depression and
aggression at Wave 1, and was associated with
increased odds of violence commission over the
course of the study. At Wave 1, the amount of
exposure to rocket attacks in the past several
months was associated with higher levels of
depression and anxiety. For the most part, these
effects were not detected longitudinally. How-
ever, the amount of exposure to rocket attacks at
Wave 2 was associated with increased depres-
sion, anxiety and odds of violence commission at
Wave 3. Notably, Wave 2 was conducted in
February 2009, at the close a month-long escala-
tion of hostilities during which Israeli forces
staged air and ground attacks of Gaza in response
to heightened rocket attacks of the Western
Negev. It is possible that the salience of exposure
to rocket attacks was heightened by the context of
the war, or that the long-term effects were
enhanced by the disappointing results of the
Israeli operation, which ultimately proved inef-
fective at eliminating future rocket attacks.

Previous studies have attested to the effect of
exposure to terrorism in general, and to rocket
attacks in particular, on internalizing symp-
toms.1-5,18-20 That we found stronger evidence for
such effects in the concurrent analyses indicates
that these effects on internalizing symptoms
might be immediate and short-lived. Alterna-
tively, these findings may speak to resilience in
the youth participating in this study, developed
after years of chronic exposure. Indeed, patterns
of resilience in children exposed to terrorism,
political violence, and war is only beginning to be
understood.29

The findings regarding the prospective effect of
terrorism exposure on increased risk for violence
commission are of great importance given the
dearth of longitudinal research and the medical
and social toll taken by adolescent violence.6-9 In
particular, exposure to terror attacks prior to the
start of the study placed adolescents at substan-
tially higher risk for committing violent acts 4
years later, even after taking into account reports of
violence commission earlier in the study. Thus,
terrorism exposure may have chronic, long-term,
albeit protracted effects on youth violence.
Accordingly, exposure to terror attacks may have
developmental consequences similar to those of
other traumatic forms of victimization (e.g., child
abuse), which have been shown to have long-term
JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATR
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impacts on violent behavior.17 Further examina-
tion of how the long-term effects of exposure to
terrorism are similar to and differ from other
sources of victimization may boost understanding
of sequelae, mechanisms and possibly mitigating
factors underlying the effects of terrorism exposure
on youth development.

Our findings are tempered by limitations
common in large-scale longitudinal studies of
high-risk populations, namely, attrition and reli-
ance self-reports. Concern that attrition might
have resulted from current levels of violence pre-
venting some youth from continuing participation
led to an analytic design broken down by wave.
Reliance on self-reports raises concerns of recall
bias affecting the validity of measures and may
lead to an underestimation of the true effects of
exposure. Furthermore, the correlational nature of
the study limits inferences about the extent to
which exposure to terrorism causes internalizing
and externalizing problems; other unmeasured
factors may confound the effects.

Nonetheless, these findings should serve as a
redflag for health care practitionersworking in civil
areas afflicted by terrorism and political violence.
These practitioners are encouraged to be on the
lookout for teen violence.We recommend that child
psychiatrists in these areas work closely with
educators, school psychologists, and primary care
physicians to routinely screen for violence, in addi-
tion to the more studied symptoms of traumatic
stress and distress. In addition, child psychiatrists
and mental health professionals are encouraged to
launch community-based interventions aimed at
preventing/minimizing adolescent violence. This
should be done with caution, however, given that
some previous attempts have been iatrogenic.30

Moreover, community-based interventions must
take into account the fact that the service providers
implementing the intervention are likely to reside in
afflicted areas, and are, in turn, themselves at risk
and in need of support and guidance.31

Findings have potentially global public health
implications for the healthy youth development
in politically unstable regions, particularly for the
Israeli–Palestinian context, which has been un-
folding for several generations. Although Israeli
adolescents are exposed repeatedly to rocket at-
tacks, Palestinian youth in the Gaza Strip are also
exposed to Israeli military attacks, which take
their own toll.32 This study’s findings indicate
that the cycle of terrorism and political violence
that is so prevalent in this volatile region may
compound over time. &
Y
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Clinical Guidance

� Routinely assess adolescent violence commission.
Clinicians working with children and adolescents
afflicted by terrorism are likely to assess—and then
treat—internalizing symptoms (i.e., posttraumatic
stress disorder [PTSD], depression). However, the
absence of these symptoms does necessarily
indicate the presence of health. Distress might be
expressed via violence. An explicit, evidence-based
assessment of violent behavior, even a full-fledged
diagnosis of conduct disorder, is required.

� Assessment should include school personnel, who
may be aware of different types of externalizing
behaviors, as well as parents.

� Consider resilience. Many children and adolescents
do not experience symptoms even in the face of
sustained terror attacks, and the distress experienced
by many might be short lived. Patterns of resilience
among youth further highlight the need for a careful
clinical assessment so as to differentiate between
mild, transient distress and clinical levels of inter-
nalizing and externalizing symptoms.

JOURNAL

626 www.jaacap.org

HENRICH AND SHAHAR
Accepted February 15, 2013.

Drs. Henrich and Shahar contributed equally to this research.

Dr. Henrich is with Georgia State University. Dr. Shahar is with Ben
Gurion University of the Negev.

This study was funded by a research grant from the U.S.eIsrael Bina-
tional Science Foundation (BSF) to Drs. Shahar and Henrich. The BSF
had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; and prepara-
tion, review, or approval of the manuscript.

The authors thank the students who participated in this study and the
graduate and undergraduate research assistants at Ben Gurion
University and Georgia State University who assisted in the collec-
tion, entry, and management of the data, particularly to the contri-
butions of the project coordinator, Guina Cohen, of Ben Gurion
University.

Disclosure: Dr. Henrich has received research funding from the
Centers for Disease Control and Prevention through the Emory Center
for Injury Control and from the Institute of Education Sciences.
Dr. Shahar has received research funding from the Israeli Science
Foundation, Siach Psychotherapy Services, and Maanim Psycho-
logical Services.

Correspondence to Christopher C. Henrich, Ph.D., Department of
Psychology, Georgia State University, P.O. Box 5010, Atlanta, GA
30302-5010; e-mail: chenrich@gsu.edu

0890-8567/$36.00/ª2013 American Academy of Child and
Adolescent Psychiatry

http://dx.doi.org/10.1016/j.jaac.2013.02.016
REFERENCES

1. Comer JS, Kendall PC. Terrorism: the psychological impact on

youth. Clin Psychol. 2007;14:178-212.
2. La Greca AM. Understanding the psychological impact of

terrorism on youth: moving beyond posttraumatic stress disorder.
Clin Psychol. 2007;14:219-223.

3. Bleich A, Gelkopf M, Solomon Z. Exposure to terrorism, stress-
related mental health symptoms, and coping behaviors among
a nationally representative sample in Israel. JAMA. 2003;290:
612-620.

4. Bleich A, Gelkopf M, Melamed Y, Solomon Z. Mental health and
resiliency following 44 months of terrorism: a survey of an Israeli
national representative sample. In: Trappler B, ed. Modern
Terrorism and Psychological Trauma [e-book]. New York: Gor-
dian Knot Books/Richard Altschuler and Associates; 2007:
113-135.

5. Silver RC, Holman EA, McIntosh DN, Poulin M, Gil-Riva V.
Nationwide longitudinal study of psychological responses to
September 11. JAMA. 2002;288:1235-1244.

6. Mercy J, Butchart A, Farrington D, Cerd�a M. Youth violence. In:
Krug E, Dahlberg LL, Mercy JA, Zwi AB, Lozano R, eds. The
World Report on Violence and Health. Geneva, Switzerland:
World Health Organization; 2002:25-56.

7. Centers for Disease Control and Prevention (b). Youth risk
behavioral surveillance—United States, 2009. MMWR. 2010;
59:SS-5.

8. Centers for Disease Control and Prevention. Web-based Injury
Statistics Query and Reporting System (WISQARS) [Online].
(2009) National Center for Injury Prevention and Control, Centers
for Disease Control and Prevention (producer). Available at: URL:
http://www.cdc.gov/injury/wisqars/index.html. Accessed July
7, 2010.

9. Nansel TR, Overpeck M, Pilla RS, Ruan WJ, Simons-Morton B,
Scheidt P. Bullying behaviors among US youth: prevalence and
association with psychosocial adjustment. JAMA. 2001;285:
2094-2100.

10. Soen D. School violence and its prevention in Israel. Intl Educ J.
2002;3:188-205.

11. Even-Chen MS, Itzhaky H. Exposure to terrorism and violent
behavior among adolescents in Israel. J Commun. Psychol. 2007;
35:43-55.
12. Brookmeyer KA, Henrich CC, Cohen G, Shahar G. Israeli
adolescents exposed to community and terror violence: the
protective role of social support. J Early Adolesc. 2011;31:577-603.

13. Schoofs D, Wolf OT, Smeet T. Cold pressor stress impairs
performance on working memory tasks requiring executive
functions in healthy young men. Behav Neurosci. 2009;123:
1066-1075.

14. Steinberg L. Risk taking in adolescence: new perspectives from
brain and behavioral science. Curr Direct Psychol Sci. 2007;
16:55-59.

15. Dodge KA, Bates JE, Pettit GS. Mechanisms in the cycle of
violence. Science. 1990;250:1678-1683.

16. Brookmeyer KA, Henrich CC, Schwab-Stone M. Adolescents who
witness community violence: can parent support and prosocial
cognitions protect them from committing violence? Child Dev.
2005;76:917-929.

17. Widom CS, Czaja SJ. Childhood trauma, pychopathology, and
violence: disentangling causes, consequences, and correlates. In:
Widom CS, ed. Trauma, Psychopathology, and Violence. New
York: Oxford University Press; 2012:291-318.

18. Barile JP, Grogan KE, Henrich CC, Brookmeyer KA, Shahar G.
Symptoms of depression in Israeli adolescents following a suicide
bombing: the role of gender. J Early Adolesc. 2012;32:502-515.

19. Henrich CC, Shahar G. Social support buffers the effect of
terrorism on adolescent depression: findings from Sderot, Israel.
J Am Acad Child Adolesc Psychiatry. 2008;47:1073-1076.

20. Shahar G, Cohen G, Grogan KA, Barile JP, Henrich CC. Terrorism-
related perceived stress, adolescent depression, and social support
from friends. Pediatrics. 2009;124:e235-e240.

21. Israeli Ministry of Foreign Affairs. Terrorism since 2000. 2008.
Available at: http://www.mfa.gov.il/mfa/terrorism-%20obstacle%
20to%20peace/palestinian%20terror%20since%202000/. Accessed
April 1, 2008.

22. Kirschenbaum A. Terror, adaptation and preparedness: a trilogy
for survival. J Homeland Security Emerg Manage [serial online].
2006;3: article 3. Available at, http://www.bepress.com/jhsem/
vol3/iss1/:Accessed December 18, 2007.

23. Weissman MM, Orvaschel H, Pedian N. Children symptoms and
social functioning self-report scales: comparison of mothers and
children’s reports. J Nerv Ment Dis. 1980;168:736-740.
OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY

VOLUME 52 NUMBER 6 JUNE 2013

mailto:chenrich@gsu.edu
http://dx.doi.org/10.1016/j.jaac.2013.02.016
http://www.cdc.gov/injury/wisqars/index.html
http://www.mfa.gov.il/mfa/terrorism-%20obstacle%20to%20peace/palestinian%20terror%20since%202000/
http://www.mfa.gov.il/mfa/terrorism-%20obstacle%20to%20peace/palestinian%20terror%20since%202000/
http://www.bepress.com/jhsem/vol3/iss1/
http://www.bepress.com/jhsem/vol3/iss1/
http://www.jaacap.org


EXPOSURE TO ROCKET ATTACKS
24. Spielberberg CD. Current trends in theory and research on
anxiety. In: Spielberger CD, ed. Anxiety: Current Trends in Theory
and Research. I. New York: Academic Press; 1972:3-16.

25. Teichman Y, Melnik H. The State-Trait Anxiety Inventory:
a Hebrew guide. Ramat-Aviv: Tel-Aviv University; 1968.

26. Orpinas P, Frankowski R. The Aggression Scale: a self-report
measure of aggressive behavior for young adolescents. J Early
Adolesc. 2001;21:50-67.

27. Ruchkin V, Henrich CC, Jones SM, Vermeiren R, Schwab-Stone M.
Violence exposure and psychopathology in urban youth: the
mediating role of posttraumatic stress. J Abnorm Child Psychol.
2007;35:578-593.

28. Frey A, Ruchkin V, Martin A, Schwab-Stone M. Adolescents in
transition: school and family characteristics in the development of
JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATR

VOLUME 52 NUMBER 6 JUNE 2013
violent behavior entering high school. Child Psychiatry Hum Dev.
2009;40:1-13.

29. Narayan AJ, Maste AS. Children and adolescents in disaster, war,
and terrorism: developmental pathways to psychopathology and
resilience. In: Widom CS, ed. Trauma, Psychopathology, and
Violence. New York: Oxford University Press; 2012:131-151.

30. Espelage DL, Holt NK, Henkel RR. Examination of peer-group
contextual effects on aggression during early adolescence. Child
Dev. 2003;74:205-220.

31. Joshi PT, O’Donnell DA. Consequences of child exposure to war
and terrorism. Clin Child Fam Psych Rev. 2003;6:275-292.

32. Garbarino J, Kostelny K. The effects of political violence on
Palestinian children’s behavior problems. Child Dev. 1996;67:
33-45.
Y

www.jaacap.org 627

http://www.jaacap.org

	Effects of Exposure to Rocket Attacks on Adolescent Distress and Violence: A 4-Year Longitudinal Study
	Method
	Study Sample
	Ethics Approval
	Measures
	Exposure to Rocket Attack
	Prior Exposure to Terror Attacks
	Depression
	Anxiety
	Aggression
	Violence Commission

	Data Analysis

	Results
	Concurrent Effects
	Longitudinal Effects

	Discussion
	References


