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PURPOSE: We sought to assess the predictors of depressive symptoms in a population–based cohort
exposed to ongoing and widespread terrorism.
METHODS: Interviews of a representative sample of adults living in Israel, including both Jews and
Arabs, were conducted between August and September 2004, with follow-up interviews taking place be-
tween February and April 2005. Censoring weights were estimated to account for differential loss to
follow-up. Zero-inflated negative binomial models with bootstrapped confidence intervals were fit to assess
predictors of severity of depressive symptoms, assessed using items from the Patient Health Questionnaire.
RESULTS: A total of 1613 Israeli residents participated in the baseline interview (80.8% Jewish, 49.4%
male, mean age 43 years); 840 residents also participated in the follow-up interview. In multivariable
models, Israeli Arab ethnicity, lower household income, lower social support, experiencing economic
loss from terrorism, experiencing higher levels of psychosocial resource loss, and meeting criteria for
post-traumatic stress disorder were significantly associated with increased severity of depressive symptoms.
CONCLUSIONS: Material deprivation is the primary modifiable risk factor for depressive symptoms in
the context of ongoing terrorism. Efforts to minimize ongoing material and economic stressors may mitigate
the mental health consequences of ongoing terrorism.
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INTRODUCTION

The Al Aqsa Intifada began in September 2000 ushering in
a new wave of terrorism in Israel including suicide bombings
in crowded areas and on buses that continues to this day.
More than 1000 Israeli residents have been killed and
more than 6000 Israeli residents have been injured as a result
of the Al Aqsa Intifada (1).

Most studies of mental health among populations experi-
encing ongoing terrorism have focused on symptoms of post-
traumatic stress disorder (PTSD). However, evidence
suggests that depressive symptoms also may be increased un-
der conditions of terrorism, as the uncontrollable nature of
terrorism may lead to fear and perceptions of loss of control
and corresponding feelings of helplessness and hopelessness
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(2, 3). Studies after single instances of terrorism, including
the September 11th attacks in New York City, the March
11th train bombings in Madrid, and the Oklahoma City
Bombing, have demonstrated a high prevalence of depres-
sion, especially among direct victims of the attacks (4–7).
In one study of the impact of ongoing terrorism in Israel
over half of all respondents reported feeling depressed (8).

There is a paucity of research that has assessed the char-
acteristics and conditions that may influence depressive
symptoms in situations of chronic exposure to terrorism.
In this study we assessed predictors of depressive symptoms
among Israeli residents in order to determine how sociode-
mographic characteristics, exposure to terrorism, and the
consequences of terrorist acts are associated with depressive
symptoms in the context of ongoing terrorism.

METHODS

Participants

Data were collected through telephone interviews of a co-
hort of adults (aged 18 years or older) living in Israel. The
cohort was recruited through a telephone survey between
August 17 and September 8, 2004, using random selection
within comprehensive lists based on the Israeli telephone
company (Bezeq) database of landline telephone numbers,
stratified by region to ensure representation of both Jewish
1047-2797/08/$–see front matter
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Selected Abbreviations and Acronyms

PTSD Z post-traumatic stress disorder
COR Z conservation of resources
PSS Z PTSD Symptom Scale
PHQ Z Patient Health Questionnaire
IPCW Z inverse probability of censoring weighted
IRR Z incidence rate ratio
CI Z confidence interval

and Arab Israelis (approximately 98% of the telephone
numbers in Israel are contained in the Bezeq database). In-
terviews were conducted in Hebrew, Russian, or Arabic by
trained interviewers using translated and back–translated
questionnaires after oral informed consent was obtained
from potential study participants. Each survey was approxi-
mately thirty minutes in length. Up to 15 attempts were
made to contact each participant. The response rate among
those eligible for participation was 39% overall, although
this includes business phones as failed attempts, which
would be excluded from attempted numbers in the United
States and were responsible for approximately 10% of failed
calls, suggesting a true response rate of 49%. A follow–up in-
terview was conducted between February 22 and April 19,
2005, in which 840 of the 1613 baseline respondents
(52.1%) participated. The Institutional Review Boards of
the University of Haifa and Kent State University reviewed
and approved the study.

Survey Instrument

We collected information on the demographic characteris-
tics of respondents, including their ethnicity (Jewish or Isra-
eli Arab), gender, age, educational attainment, marital
status, household income, and religiosity (secular, tradi-
tional, religious, ultrareligious). Perceived social support
was measured with 3 items assessing satisfaction with the so-
cial support received from one’s spouse/partner, one’s family,
and one’s friends.

We assessed exposure to terrorism and to the conse-
quences of terrorism through a series of questions about par-
ticipants’ experiences since the start of the Al Aqsa Intifada.
Participants who reported any of the following were consid-
ered to have been directly exposed to terrorism: the death of
a family member or friend; injury to themselves, a family
member or friend; experiencing a period of time when
they did not know but feared someone close to them had
been injured or killed in a terror act; witnessing a terror at-
tack or being present at a sight where there were injuries or
fatalities as a result of a terror act. Experiencing any threat
from terrorism was evaluated through report of any of the
following: taking a bus route or going to places that have
been targets of attack; having a family member who had
taken a bus route or went to places that have been targets
of attack; being at a place or on a bus route within 48 hours
of a terrorist attack or act of war.

Economic loss related to terrorism was determined
through questions assessing property damage and loss of em-
ployment as a result of a terror act or war, and level of eco-
nomic suffering as a result of terrorism and war since the Al
Aqsa Intifada began. Participants who reported experiencing
property damage, unemployment, or quite a bit or extreme
levels of economic suffering as a result of terrorism were
categorized as having experienced economic loss from
terrorism.

We used items assessing loss and gain of psychosocial re-
sources that were conceptually derived from Hobfoll’s con-
servation of resources (COR) theory (9, 10) and from the
COR evaluation (11). The sum of seven items was used to
assess loss of psychosocial resources and the sum of 6 items
to assess gain in psychosocial resources.

PTSD was assessed with the use of the PTSD Symptom
Scale (PSS) (12), which is used to evaluate symptoms that
were present for at least 1 month and were related to expo-
sure to terrorism. The PSS has demonstrated high internal
consistency (a Z 0.86) and high agreement with clini-
cian-administered structured interviews assessing PTSD
among civilian trauma survivors (12, 13). The PSS has
also been used to assess post–traumatic stress symptoms
among traumatized refugees (14).

Depressive symptoms were assessed using 5 items from
the Patient Health Questionnaire (PHQ) (15): ‘‘loss of
interest or pleasure in all sorts of activities,’’ ‘‘feel low, de-
pressed, or hopeless,’’ ‘‘difficulties in falling asleep, interrup-
ted sleep, or excess sleeping,’’ ‘‘weariness or a lack of energy,’’
and ‘‘lack of appetite or excess eating.’’ Respondents were
asked to rate the frequency of each item during the two
weeks prior to the interview as occurring ‘‘not at all,’’ ‘‘sev-
eral days,’’ ‘‘more than half the days,’’ or ‘‘nearly every day.’’
The sum of these 5 items was calculated (ranging from 0 to
15), with higher scores indicating greater severity of depres-
sive symptoms. The Cronbach’s alpha for these 5 items was
0.85 at baseline and 0.83 at follow-up. Depression severity as
measured by the total score on the PHQ has been shown to
have good validity in both clinical and general population
samples, demonstrating high levels of agreement with the
Beck Depression Inventory, the General Health Question-
naire, and the Mental Health and Social Functioning di-
mensions of the Short Form Health Survey (15, 16). Only
5 items from the 9-item depression scale of the PHQ were
used in this study to preserve the conciseness of the inter-
view and the relevance of the questions to Israeli society; ex-
isting work suggests that shortened forms of the PHQ-9
provide valid estimates of depression prevalence and sever-
ity (17). Because no cutpoint has been validated for assess-
ing depression when using these 5 items from the PHQ-9,
the total depression scale score was used as the primary
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outcome in this analysis. We also created a measure of de-
pression based on a cutpoint of 3 for the PHQ-2, which in-
cludes 2 items from the PHQ-9 (‘‘loss of interest or pleasure
in all sorts of activities’’ and ‘‘feel low, depressed, or hope-
less’’) with a total score ranging from 0 to 6 (17). A cutpoint
of 3 on the PHQ-2 has demonstrated 83% sensitivity and
92% specificity for a diagnosis of major depression (17).

Analysis

Weights were applied to account for oversampling of Israeli
Arabs (18). We described the demographic characteristics
of the sample at baseline, as well as exposure to terrorism
and losses and gains resulting from terrorism. We compared
the distributions of baseline characteristics for respondents
who did and did not participate in the follow–up survey to
assess any differences in those lost to follow-up.

Multivariable models predicting depressive symptoms
were fit, including all covariates theorized to influence de-
pressive symptoms and incorporating data from both waves
of the survey, accounting for repeated measures on the same
individual and using robust standard errors. Because the dis-
tribution of the total depression scale score from the five
items of the PHQ–9 was highly skewed and similar to that
of a count variable, the Poisson distribution was considered
for modeling the outcome, rather than the normal distribu-
tion. The depression scale score also exhibited overdisper-
sion (i.e., variance greater than the mean, contrary to the
assumption of equal mean and variance inherent in the Pois-
son distribution), as well as more zero values than would be
expected under the Poisson distribution (39% of the depres-
sion scale scores were zero), so we also considered using
a negative binomial model and zero-inflated models (19–
21). Likelihood ratio and Vuong tests were used to compare
models and select the most appropriate model, which turned
out to be a zero-inflated negative binomial model (22). Zero-
inflated negative binomial models incorporate 2 separate
models: a logistic model evaluating the association between
covariates and having a non–zero versus a zero value for the
outcome of interest, and a negative binomial model evaluat-
ing the association between covariates and a non–zero out-
come following the negative binomial distribution (23). We
present results as incidence rate ratios, which are calculated
by exponentiating the coefficient estimates from the nega-
tive binomial model (20) and are interpreted as the risk
associated with a particular characteristic relative to a refer-
ence group.

To account for the potential effects of differential loss to
follow-up on our results, we estimated and applied censoring
weights to the models using the inverse probability of cen-
soring weighted (IPCW) approach (24). The probability
of participating in the follow–up survey based on all baseline
covariates was estimated using a logistic regression model.
The inverse of the probability predicted from this model
was used as a censoring weight for each individual. This ap-
proach estimates the results that would have been seen in
the absence of censoring, assuming that the baseline covari-
ates adequately predict censoring. The true probability of
censoring for each individual at the follow–up wave is un-
known and, thus, is estimated from a model as described pre-
viously. Once an estimated weight has been incorporated
into a regression model, confidence intervals must be boot-
strapped because no analytical estimate of the standard
errors is available. Both the estimation of the censoring
weights and the final models applying those weights were
bootstrapped in this analysis. For consistency across the final
models, all confidence intervals were bootstrapped even
when censoring weights were not used.

Finally, we re-ran the final models using a dichotomous
measure of depression based on the PHQ-2 as an outcome
in order to confirm our results. All analyses were carried
out using SAS (SAS Institute, Cary, NC), SUDAAN
(RTI International, Research Triangle Park, NC), and Stata
(Stata Corporation, College Station, TX).

RESULTS

Characteristics of the sample at baseline are presented in
Table 1. The majority of the sample (80.8%) was Jewish,
with the remaining 19.2% Israeli Arab. More than half
(55.6%) of the baseline respondents were between the
ages of 18 and 44 years old, and 49.4% were male. The ma-
jority (58.5%) had more than a high school education and
65.1% were married. Exposure to actual terror acts or the
threat of terrorism was common, with 75.1% reporting being
directly affected by an act of terror or war and 65.7% expe-
riencing threat from terrorism. Almost a quarter of baseline
participants (23.8%) suffered economic loss as a result of ter-
rorism or war. The prevalence of PTSD at baseline was
8.9%, and the mean depression scale score in the sample
was 3.20 (standard error 0.10, range 0–15). In comparison
to those who participated in the follow–up wave, respon-
dents who did not participate in the follow–up wave were
younger, less likely to be married, more likely to report
a household income below or at the average, and more likely
to be religious. However, the application of censoring
weights accounted for these differences.

Likelihood ratio tests comparing Poisson and negative bi-
nomial models indicated the negative binomial models pro-
vided a better fit to the data (log likelihood of a fully adjusted
Poisson model was –6017.74 vs. –4619.19 for a negative bi-
nomial model; p ! 0.0001). A Vuong test was used to com-
pare a negative binomial with a zero-inflated negative
binomial model, indicating the zero–inflated negative bino-
mial model provided a better fit (p ! 0.0001). A final
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TABLE 1. Baseline characteristics of all respondents, those who did and did not participate in the follow–up interview, and the
censoring–weighted sample

Total

n Z 1613

Included in

follow–up

n Z 840

Excluded from

follow–up

n Z 773

Censoring–

weighted

sample n Z 2453

Included vs

Excluded

Total vs

Censoring–

weighted

Weighted %a Weighted %a Weighted %a Weighted %b p valuec p valuec

Sociodemographics

Nationality

Jewish 80.8 82.3 79.2 80.8 0.070 0.973

Israeli Arab 19.2 17.7 20.8 19.2

Gender

Male 49.4 48.1 50.7 49.4 0.313 0.934

Female 50.6 51.9 49.3 50.6

Age, in years

18–24 15.3 12.8 18.2 15.6 0.007 0.977

25–34 20.0 18.4 21.9 19.9

35–44 20.3 22.0 18.4 20.1

45–54 18.0 19.7 16.2 17.9

55–64 13.3 14.3 12.2 13.5

>65 13.0 12.9 13.1 13.1

Educational attainment

OHigh school 58.5 59.7 57.1 58.1 0.318 0.620

< High school 41.5 40.3 42.9 41.9

Marital status

Married 65.1 68.2 61.6 64.9 0.009 0.899

Single/living with partner 24.4 22.5 26.5 24.6

Divorced/separated 6.0 6.1 5.8 5.8

Widowed 4.6 3.2 6.1 4.7

Household income

Above average 32.6 35.2 29.4 32.1 0.024 0.482

Below or at average 67.5 64.8 70.6 67.9

Religiosity

Secular 58.1 61.3 54.6 58.0 0.036 0.983

Traditional 27.7 25.4 30.4 28.0

Religious 11.0 10.0 12.2 11.0

Ultrareligious 3.1 3.4 2.8 3.1

Perceived social support

High 39.6 40.2 39.0 39.3 0.581 0.879

Medium 23.3 23.9 22.6 23.3

Low 37.1 35.9 38.4 37.4

Exposure to terrorism

Any direct exposure to terrorism

No 24.9 23.4 26.6 25.1 0.143 0.789

Yes 75.1 76.6 73.4 75.0

Any threat from terrorism

No 34.3 32.1 36.6 34.4 0.062 0.802

Yes 65.7 67.9 63.4 65.6

Any economic loss from terrorism

No 76.2 77.8 74.4 76.2 0.125 0.996

Yes 23.8 22.2 25.6 23.8

Loss of psychosocial resources

Low 43.5 38.7 48.8 43.4 !0.001 0.939

Medium 37.7 39.6 35.6 37.9

High 18.8 21.7 15.6 18.7

Gain of psychosocial resources

Low 37.9 36.5 39.5 38.1 0.404 0.934

Medium 27.9 29.1 26.5 27.7

High 34.2 34.5 34.0 34.2

(Continued)
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TABLE 1 (continued)

Total

n Z 1613

Included in

follow–up

n Z 840

Excluded from

follow–up

n Z 773

Censoring–

weighted

sample n Z 2453

Included vs

Excluded

Total vs

Censoring–

weighted

Weighted %a Weighted %a Weighted %a Weighted %b p valuec p valuec

Psychopathology

Probable PTSD

No 91.1 91.2 90.9 91.0 0.857 0.905

Yes 8.9 8.8 9.1 9.0

Depressive symptoms, mean (SE) 3.20 (0.10) 3.22 (0.14) 3.19 (0.15) 3.18 (0.11) 0.875 0.635

aWeighted to account for oversampling of Israeli Arabs
bCensoring–weighted sample includes all baseline (n Z 1613) and follow–up (n Z 840) wave data, with each person–wave serving as a distinct observation
cChi–square p–values for all categorical variables; independent sample t–test p–value for mean depressive symptoms.
likelihood ratio test indicated the zero-inflated negative bi-
nomial model provided a better fit than a zero-inflated Pois-
son model (log likelihood of a fully adjusted zero-inflated
Poisson model was –4571.51 vs. –4340.23 for a zero–inflated
negative binomial model; p ! 0.0001).

Table 2 presents the results of multivariable zero–inflated
negative binomial models predicting severity of depression,
as measured by the total depression scale score. In a multivar-
iable model controlling for sociodemographic characteris-
tics (Adjusted Model 1; Table 2), among those with
a non–zero depression scale score, Israeli Arab ethnicity (in-
cidence rate ratio [IRR] Z 1.23, 95% confidence interval
[CI] Z 1.11–1.35), having average or below–average house-
hold income (IRR Z 1.24, 95% CI Z 1.13–1.38), and me-
dium (IRR Z 1.18, 95% CI Z 1.05–1.33) or low (IRR Z
1.39, 95% CI Z 1.24–1.57) levels of social support (com-
pared to high levels) were associated with increased severity
of depressive symptoms. These associations persisted when
simultaneously adjusting for measures of exposure to terror-
ism (Adjusted Model 2) and PTSD (Adjusted Model 3). Ad-
ditionally, the following characteristics were significantly
associated with increased severity of depressive symptoms
in the fully adjusted model (Adjusted Model 3): experienc-
ing economic loss from terrorism or war (IRR 1.13, 95% CI
1.02–1.23), reporting medium or high levels of psychosocial
resource loss (compared with low levels of loss, IRR 1.22,
95% CI 1.09–1.37 for medium levels; IRR 1.48, 95% CI
1.31–1.67 for high levels), and meeting criteria for PTSD
(IRR 1.55, 95% CI 1.42–1.68). The results of the same
models, with censoring weights applied, are presented in Ta-
ble 3. There were no substantial differences in the incidence
rate ratios calculated from the models with and without cen-
soring weights. We note that the IRRs documented here
represent the percent change in the dependent variable (a
count measure) for one category of a categorical indepen-
dent variable relative to the reference category, holding
other variables constant. So, for example, an IRR of 1.42
for those with high loss of psychosocial resources means
that these persons had a 42% greater number of depressive
symptoms than did those with no loss of psychosocial
resources (the referent group).

About one–fifth of respondents (20.9%) met criteria for
depression based on the PHQ–2. There were no substantial
differences in the results of multivariable logistic regression
models predicting depression based on the PHQ–2, com-
pared with the zero-inflated negative binomial models (re-
sults not shown, but available from authors upon request).

DISCUSSION

In a sample of Israeli residents with high levels of exposure to
terrorist acts during the Al Aqsa Intifada, respondents who
were Israeli Arabs, had lower income, and lower levels of so-
cial support reported greater severity of depressive symp-
toms. Individuals of lower socioeconomic status and lower
social support have been found to be at higher risk of depres-
sion after traumatic events in several studies (25–30), per-
haps reflecting greater vulnerability of these groups to the
consequences of such events. Other studies have also found
higher levels of psychological symptoms among ethnic mi-
norities after human–made and natural disasters (4, 31,
32), which may reflect decreased access to resources and dif-
ferential reactions to traumatic events in these groups (7,
33). Israeli Arabs may be in a particularly difficult situation,
identifying with Arab family members or friends living in
the occupied territories while experiencing many of the
same terror threats as their Jewish counterparts in Israel as
well as potential discrimination because of their Arab eth-
nicity (34), which may contribute to their greater risk of
depressive symptoms.

There is a large body of evidence supporting the associa-
tion between independent stressful life events, defined as
events over which one has no control, and depression
(35–39). Greater severity of exposure to war and other trau-
matic events has been shown to be associated with increas-
ing depressive symptoms (7, 28, 40–43) and with the
persistence of depressive symptoms (44). The prevalence
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TABLE 2. Multivariable zero-inflated negative binomial models predicting severity of depressiona

Adjusted model 1 Adjusted model 2 Adjusted model 3

IRRb 95% CIc IRRb 95% CIc IRRb 95% CIc

Survey wave

Baseline 1.00 – 1.00 – 1.00 –

Follow–up 1.01 0.92–1.11 0.94 0.86–1.02 0.97 0.89–1.06

Sociodemographics

Nationality

Jewish 1.00 – 1.00 – 1.00 –

Israeli Arabs 1.23 1.11–1.35 1.28 1.15–1.42 1.21 1.10–1.33

Gender

Male 1.00 – 1.00 – 1.00 –

Female 1.09 1.00–1.19 1.08 1.00–1.17 1.06 0.98–1.14

Age, in years

18–24 1.00 – 1.00 – 1.00 –

25–34 1.02 0.88–1.18 1.03 0.88–1.19 1.02 0.88–1.17

35–44 1.19 1.02–1.39 1.15 0.98–1.33 1.13 0.96–1.31

45–54 1.07 0.90–1.28 1.06 0.89–1.25 1.03 0.86–1.23

55–64 1.02 0.83–1.23 1.03 0.84–1.22 0.99 0.82–1.18

>65 0.89 0.70–1.10 0.94 0.76–1.15 0.93 0.74–1.13

Educational attainment

OHigh school 1.00 – 1.00 – 1.00 –

< High school 1.03 0.94–1.13 1.05 0.96–1.14 1.03 0.94–1.12

Marital status

Married 1.00 – 1.00 – 1.00 –

Single/living with partner 1.10 0.95–1.25 1.13 0.98–1.29 1.15 1.00–1.31

Divorced/separated 0.98 0.80–1.16 1.00 0.82–1.18 1.02 0.85–1.21

Widowed 0.85 0.68–1.04 0.91 0.72–1.15 0.97 0.78–1.18

Household income

Above average 1.00 – 1.00 – 1.00 –

Below or at average 1.24 1.13–1.38 1.20 1.08–1.33 1.16 1.05–1.28

Religiosity

Secular 1.00 – 1.00 – 1.00 –

Traditional 1.09 0.98–1.21 1.05 0.96–1.16 1.05 0.95–1.16

Religious 1.07 0.94–1.21 1.07 0.94–1.20 1.09 0.97–1.22

Ultrareligious 0.98 0.70–1.28 1.05 0.75–1.36 1.06 0.78–1.38

Perceived social support

High 1.00 – 1.00 – 1.00 –

Medium 1.18 1.05–1.33 1.13 1.00–1.28 1.14 1.01–1.27

Low 1.39 1.24–1.57 1.35 1.21–1.50 1.33 1.19–1.49

Exposure to terrorism

Any direct exposure to terrorism

No 1.00 – 1.00 –

Yes 1.09 0.99–1.22 1.08 0.98–1.19

Any threat from terrorism

No 1.00 – 1.00 –

Yes 1.00 0.92–1.09 1.00 0.91–1.10

Any economic loss from terrorism

No 1.00 – 1.00 –

Yes 1.18 1.06–1.30 1.13 1.02–1.23

Loss of psychosocial resources

Low 1.00 – 1.00 –

Medium 1.24 1.10–1.39 1.22 1.09–1.37

High 1.59 1.41–1.79 1.48 1.31–1.67

Gain of psychosocial resources

Low 1.00 – 1.00 –

Medium 0.96 0.86–1.07 0.93 0.83–1.03

High 1.01 0.91–1.12 0.96 0.87–1.06

(Continued)
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TABLE 2 (continued)

Adjusted model 1 Adjusted model 2 Adjusted model 3

IRRb 95% CIc IRRb 95% CIc IRRb 95% CIc

Psychopathology

Probable PTSD

No 1.00 –

Yes 1.55 1.42–1.68

aResults of the negative binomial portion of the zero-inflated negative binomial model, fit among those with a non-zero total depression scale score; the same covariates were
significantly associated with having a non-zero depression scale score in the logistic regression model portion of the zero-inflated negative binomial models as in the negative
binomial portion, with the following exceptions: female gender and educational attainment of high school or lower was significantly associated with a non–zero depression score
in all 3 adjusted logistic regression models, while average or below average household income was not associated with depression in adjusted models 2 and 3; being traditionally
religious was associated with a non-zero depression score in adjusted model 1.
bIncidence rate ratio.
cBootstrapped confidence intervals.
of depression tends to be greater among direct victims
than among those less affected by traumatic events (3,
45). However, in our analysis, direct exposure to terrorism
or threat from terrorism was not associated with severity of
depressive symptoms in multivariable models controlling
for demographic characteristics, losses and gains associated
with terrorism, and PTSD. In this sample, exposure to ter-
rorism and the threat of terrorism was high, with the major-
ity of respondents reporting such exposure. It has been
suggested that, in situations where exposure to trauma is
common, factors other than trauma itself may become
more important predictors of psychopathology (29). Our
finding of a stronger effect of demographic and other charac-
teristics than direct exposure to terrorism in predicting
depressive symptoms may reflect this situation. This expla-
nation is also consistent with another study that found no
association between exposure to terrorism in Israel and
risk of PTSD or depression (8) and that found a resolution
of depressive symptoms despite continuing trauma (46). An-
other study has shown a stronger relation between nonwar-
related stressors and depression than between objective
measures of war–related stressors and depression (47). It is
possible that a continuous measure of severity of exposure
to terrorism, rather than the dichotomous measure used in
this analysis, may provide more insight into the relation be-
tween ongoing exposure to terrorism and depressive symp-
toms. Because information on exposure to terrorist acts
was collected several years after the start of the Al Aqsa In-
tifada, it is also possible that the lack of association between
exposure to terrorism and depressive symptoms may be a
result of the resolution of depressive symptoms in the years
after exposure to these traumatic events.

In our analysis, the material consequences of terrorism
were strongly associated with depressive symptoms. In par-
ticular, economic loss as a result of terrorism was associated
with greater severity of depressive symptoms in adjusted
models. The relation between financial hardship and depres-
sion has been well-documented in the literature (48–51),
and other studies of war and disasters have suggested
a relation between financial loss and depression (27, 40,
52). Greater loss of psychosocial resources was also a signifi-
cant predictor of depressive symptoms in this study, as has
been documented in other settings (53). These results dem-
onstrate the potentially important role of economic and
other resources in buffering or exacerbating the effects of on-
going terrorism on depression.

Comorbid PTSD and depression are common in popula-
tions experiencing traumatic events or ongoing violence
(54–57). Some controversy exists about whether comorbid-
ity between PTSD and depression reflects shared pathways
between traumatic events and both forms of psychopathol-
ogy, or whether traumatic events increase the risk of depres-
sion independently of their influence on risk of PTSD (54,
58, 59). In this analysis, we controlled for PTSD to assess
the determinants of depressive symptoms independent of
the effect of PTSD. We found that the predictors of depres-
sive symptoms were not substantially different when adjust-
ing and not adjusting for PTSD, but PTSD was significantly
associated with depressive symptoms, reflecting this comor-
bid relationship.

This study had several limitations. First, we used an
abbreviated, lay–administered measure of depressive symp-
toms. Assessing depressive symptoms as the key independent
variable of interest limits inference about the association
between the independent variables and the presence or
absence of depression as a categorical disorder. As noted
earlier, there is a paucity of evidence about depression after
mass traumatic event experiences and the central purpose of
this research was to document the correlates of depression in
the context of ongoing terrorism. Although our findings
were robust across both a measure of severity of depressive
symptoms and of depression, these findings ultimately sug-
gest that future research that includes diagnostic measures
of depression and that, as such, would permit the estimate
of measures of effect for the correlates identified here and de-
pression as a categorical independent variable is warranted.
Second, although we included in this assessment the mea-
sures that are suspected, based on research in nondisaster
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TABLE 3. Multivariable zero-inflated negative binomial models predicting severity of depression, with censoring weights applied and
bootstrapped confidence intervalsa

Adjusted model 1 Adjusted model 2 Adjusted model 3

IRRa 95% CI IRRa 95% CI IRRa 95% CI

Survey wave

Baseline 1.00 – 1.00 – 1.00 –

Follow–up 0.99 0.92–1.07 0.93 0.85–1.00 0.96 0.88–1.03

Sociodemographics

Nationality

Jewish 1.00 – 1.00 – 1.00 –

Israeli Arab 1.20 1.08–1.35 1.24 1.12–1.38 1.16 1.04–1.29

Gender

Male 1.00 – 1.00 – 1.00 –

Female 1.09 0.98–1.21 1.08 0.99–1.19 1.06 0.97–1.16

Age, in years

18–24 1.00 – 1.00 – 1.00 –

25–34 1.00 0.84–1.19 1.02 0.87–1.20 1.00 0.85–1.17

35–44 1.19 0.99–1.43 1.15 0.96–1.35 1.12 0.94–1.32

45–54 1.04 0.85–1.29 1.03 0.84–1.25 0.99 0.82–1.20

55–64 1.03 0.83–1.29 1.04 0.85–1.27 0.99 0.81–1.19

>65 0.87 0.68–1.09 0.93 0.71–1.14 0.90 0.70–1.08

Educational attainment

OHigh school 1.00 – 1.00 – 1.00 –

<High school 1.01 0.91–1.13 1.04 0.94–1.14 1.02 0.93–1.13

Marital status

Married 1.00 – 1.00 – 1.00 –

Single/Living with partner 1.10 0.93–1.30 1.12 0.95–1.29 1.13 0.97–1.30

Divorced/Separated 1.02 0.82–1.26 1.03 0.85–1.27 1.05 0.84–1.29

Widowed 0.98 0.61–1.02 0.82 0.63–1.06 0.88 0.68–1.13

Household income

Above average 1.00 – 1.00 – 1.00 –

Below or at average 1.24 1.09–1.40 1.21 1.06–1.36 1.18 1.04–1.32

Religiosity

Secular 1.00 – 1.00 – 1.00 –

Traditional 1.10 0.99–1.25 1.07 0.96–1.20 1.07 0.96–1.19

Religious 1.08 0.94–1.24 1.07 0.93–1.21 1.10 0.95–1.26

Ultrareligious 1.02 0.72–1.39 1.08 0.74–1.46 1.09 0.77–1.51

Perceived social support

High 1.00 – 1.00 – 1.00 –

Medium 1.19 1.05–1.36 1.15 1.02–1.30 1.15 1.01–1.28

Low 1.35 1.20–1.55 1.32 1.17–1.49 1.30 1.16–1.47

Exposure to terrorism

Any direct exposure to terrorism

No 1.00 – 1.00 –

Yes 1.11 0.99–1.23 1.09 0.97–1.21

Any threat from terrorism

No 1.00 – 1.00 –

Yes 0.98 0.89–1.08 0.98 0.89–1.08

Any economic loss from terrorism

No 1.00 – 1.00 –

Yes 1.19 1.07–1.31 1.14 1.03–1.26

Loss of psychosocial resources

Low 1.00 – 1.00 –

Medium 1.19 1.07–1.36 1.18 1.06–1.34

High 1.52 1.37–1.73 1.42 1.28–1.62

Gain of psychosocial resources

Low 1.00 – 1.00 –

Medium 1.00 0.88–1.11 0.97 0.86–1.08

High 1.03 0.90–1.13 0.99 0.89–1.09

(Continued)
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TABLE 3 (continued)

Adjusted model 1 Adjusted model 2 Adjusted model 3

IRRa 95% CI IRRa 95% CI IRRa 95% CI

Psychopathology

Probable PTSD

No 1.00 –

Yes 1.54 1.41–1.69

aResults of the negative binomial portion of the zero-inflated negative binomial model, fit among those with a non-zero total depression scale score; the same covariates were
significantly associated with having a non-zero depression scale score in the logistic regression portion of the zero-inflated negative binomial models as in the negative binomial
portion, with the following exceptions: female gender was significantly associated with a non-zero depression score in all 3 adjusted logistic regression models; educational at-
tainment of high school or lower was significantly associated with a non-zero depression score in adjusted model 2; being traditionally religious was associated with a non-zero
depression score in adjusted models 1 and 2; average or below average household income was not associated with depression in adjusted models 2 and 3; economic loss was not
associated with depression in adjusted model 3.
bIncidence rate ratio.
cBootstrapped confidence intervals.
contexts, to be associated with depression, it is possible that
unmeasured confounders accounted for some of the associa-
tions documented here. Somewhat mitigating this concern
is the observation that all associations documented here
are theoretically robust. However, we did not have any infor-
mation on lifetime history of depression, which is known to
be a strong predictor of subsequent depression (37) nor about
exposure to trauma prior to the start of the Al Aqsa Intifada or
on the exact timing of traumatic events that occurred since
the start of the Al Aqsa Intifada. Unfortunately it is always
challenging to conduct longitudinal research that includes
both pre– and post–terrorism measures, given the unpredict-
able nature of the mass trauma in question. However, future
longitudinal work could improve on this study by assessing
timing of ongoing traumatic event experiences and of trajec-
tories of depression hence allowing an assessment of the role
of previous depression in determining future depression in
the face of ongoing traumatic event experiences. Third, we
relied on self–report of exposure to terrorism and the conse-
quences of terrorism. Depressive symptoms may affect the
reporting of traumatic events (60); however, we assessed
objective exposure to discrete events rather than perceptions
of trauma or other subjective measures of past exposure to
traumatic events so we do not expect this to have influenced
our results. Fourth, we had no information about coping
strategies, which may influence the development of psychi-
atric morbidity in response to ongoing exposure to trauma
(8, 61). Fifth, the response rate in this survey was 49%.
This is comparable, and indeed better, than many other com-
parable population–based cohort studies (62). In addition,
the sample who participated in the study was largely repre-
sentative of the Israeli adult population after application of
weights to account for oversampling of Israeli Arabs (18).
Furthermore, despite high loss to follow-up, not surprising
in the context of ongoing high intensity conflict, our findings
were consistent when accounting for differential loss to
follow-up.
These caveats considered, our results suggest a strong
relation between ethnic minority status and lower socioeco-
nomic status and depressive symptoms in a sample experi-
encing high levels of ongoing exposure to terrorism.
Although direct exposure to terrorism was not related to
depressive symptoms in this sample, the consequences of
ongoing terrorism, especially economic and psychosocial
resource loss, were particularly salient in influencing depres-
sive symptoms. These findings may suggest important groups
to target for interventions aimed at reducing mental health
problems in areas experiencing chronic exposure to terror
acts like suicide bombings, which have become increasingly
prevalent worldwide and have resulted in substantial loss of
life and constant threat among civilians in strife–torn areas
like the Middle East. In particular, efforts to minimize ongo-
ing material and economic stressors may mitigate the mental
health consequences of ongoing terrorism.
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