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Abstract

Experiencing stress and exposure to terrorism may have an adverse effect on health risk behaviors. 

Few studies have examined alcohol use among adults living in Israel under chronic, stressful 

terrorism-related conditions. In this study, we examined the relationships of demographics, past 
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stressful events, and terrorism exposure to the frequency of alcohol use and the mediating roles of 

depressive and post-traumatic stress disorder (PTSD) symptoms. We used three waves of data 

from a 2007–2008 nationally representative sample of Jewish and Palestinian adults in Israel. We 

assessed the number of past stressful events, in addition to direct and indirect exposure to 

terrorism. Results indicated that past stressful events and exposure to terrorism were not directly 

associated with alcohol use, but were indirectly associated and mediated by depressive and PTSD 

symptomology. Mental health symptoms were differentially associated with alcohol use. More 

frequent drinking was mediated by higher levels of depression, including for women and 

Palestinians; however, PTSD symptom severity was related to less frequent drinking. Mental 

health may play a prominent role in the frequency of alcohol use among adults exposed to 

terrorism in Israel. Alcohol use, as a coping mechanism, may differ by demographic 

characteristics (gender and ethnicity) and psychological symptomology for adults living in a 

conflict zone in Israel.

Keywords

Conflict Zone; Exposure to Violence; Terrorism; Alcohol Consumption; Israel; Depression; 
PTSD; Political Violence

1. Introduction

Living in a conflict zone and being directly and indirectly exposed to ongoing conflict can 

have detrimental effects on mental health (Canetti, Hall, Rapaport, & Wayne, 2013; 

Gelkopf, Solomon, Berger, & Bleich, 2008; Soskolne, Baras, Palti, & Epstein, 1996), 

physical health (Palmieri, Chipman, Canetti, Johnson, & Hobfoll, 2010; Soskolne et al., 

1996), and health behaviors (Ben-Zur & Zeidner, 2009; Soskolne et al., 1996). Populations 

that live under the conditions of ongoing conflict may experience chronic stress from 

repeated overt and imperceptible exposures, which can lead to increased vulnerability for 

developing unhealthy risk behaviors (Soskolne et al., 1996).

The Israeli and Palestinian populations in Israel contend with the impact of ongoing political 

violence and are continuously exposed to terrorism. For example, in 2007, during the 2007–

2008 study period, there was a total of 2,946 terrorist attacks (Israeli Security Agency, 

2007), of which 1,263 were rocket launches and 1,511 were mortar attacks – an increase 

from 55 mortar attacks in the previous year in 2006 (Israeli Security Agency, 2010a, 2010b). 

While the mental health consequences (e.g., depression and post-traumatic stress disorder 

(PTSD)) of exposure to ongoing conflict has been examined among adult populations in 

Israel and the Middle East (Canetti et al., 2010; Hobfoll et al., 2008; Hobfoll, Hall, & 

Canetti, 2012), few studies have examined the relationship between exposure to terrorism 

and alcohol consumption in the context of mental health symptom severity (Kane et al., 

2014). Research indicates that both Israeli and Palestinian women (Gelkopf et al., 2008; 

Hobfoll et al., 2012; Kaplan et al., 2010; Somer, Maguen, Or-Chen, & Litz, 2009) and 

Palestinians, regardless of gender, (Canetti et al., 2010; Gelkopf et al., 2008; Hobfoll et al., 

2008; Somer et al., 2009) who have experienced terrorism-related events in Israel endorsed 

higher levels of depressive and PTSD symptoms compared to men and Jews, respectively, 
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and in the general population (Kaplan et al., 2010; Somer et al., 2009). One study found 

increased risk for alcohol use disorders among the general, civilian adult population in Israel 

following exposure to ongoing terrorism (Bleich, Gelkopf, Melamed, & Solomon, 2005).

The social and health consequences of increased alcohol use can include injury, violence, 

pregnancy-related risks, as well as long-term health consequences - liver and heart disease 

(Centers for Disease Control and Prevention, 2014). Several demographic and social factors 

have been linked to alcohol use among Palestinians and Jews in Israel. Neumark, Rahav, and 

Jaffe (2003) reported correlations between alcohol use and various socio-economic status 

factors, indicating that less years of education was associated with more alcohol use and 

lower occupational status was correlated with more alcohol consumption among Jews; these 

socio-demographic relationships were more varied among the sample of Palestinians in this 

study. In addition, gender and ethnicity were associated with drinking in Israel. Based on 

data from the National Israeli Health Interview Survey (Israel Center for Disease Control 

Ministry of Health, 2012), drinking rates were higher in men and Jews relative to women 

and Palestinians, respectively (men: 69.6% for Jews, 31.1% for Palestinians; and women: 

34.4% for Jews, 10.9% for Palestinians). Individuals who immigrated to Israel from the 

Former Soviet Union (FSU) were identified as a high risk group for increased alcohol use 

and related problems (Schiff, Rahav, & Teichman, 2005). Additionally, increased religiosity 

was shown to be protective against alcohol use among Jewish and Palestinian adults 

(Neumark, Rahav, Teichman, & Hasin, 2001).

Despite the recognition of terrorism’s impact on citizens’ mental health in Israel (Hobfoll, 

Canetti-Nisim, & Johnson, 2006), few studies have examined exposure to terrorist attacks as 

a potential contributor to alcohol behaviors in Israel. Recent studies of drinking and 

terrorism exposure have been conducted in Israeli adolescents (Schiff, 2006; Schiff et al., 

2006; Schiff, Zweig, Benbenishty, & Hasin, 2007), U.S. citizens after 9/11 (Richman, 

Cloninger, & Rospenda, 2008), and among veterans returning from war (Benyamini & 

Solomon, 2005). There is consistent evidence for a short term increase in alcohol 

consumption following terrorism exposure as found in a review of U.S. studies (Keyes, 

Hatzenbuehler, & Hasin, 2011). Few studies have examined alcohol use as a primary 

outcome, rather than assessing alcohol consumption as one of a number of coping responses 

grouped within a coping behavior measure or as a disorder. Alcohol consumption was 

previously identified as a coping mechanism for managing mental health outcomes 

following exposure to terrorist attacks (Bleich et al., 2005; Bleich, Gelkopf, & Solomon, 

2003), or as an effect modifier when examining the relationship between social support and 

depression (Kane et al., 2014). This current study investigates frequency of alcohol use as a 

primary behavioral outcome directly and indirectly via mental health symptoms among 

adults exposed to terrorism.

Hence, the objective of the present study was to identify factors associated with the 

frequency of alcohol use in adults living in Israel. In addition to terrorism exposure, we 

evaluated several other factors, including demographic characteristics, past stressful life 

events, and depressive and PTSD symptoms, to give context to the experience of living 

under the constant threat of terrorism-related violence. We hypothesized that experiences of 

terrorism and other stressful life events would be associated with greater frequency of 
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alcohol use, and demographic characteristics, such as gender and ethnicity, would be 

associated with drinking frequency, with women and Palestinians having a decreased 

frequency of alcohol use than men and Jews, respectively. We also expected that higher 

levels of depressive and PTSD symptoms would mediate these factors in predicting greater 

drinking frequency. Thus, we hypothesized that the associations of demographics, past 

stressful events, and terrorism exposure on the frequency of alcohol use would be mediated 

by higher levels of depressive and PTSD symptoms in the midst of ongoing conflict (Canetti 

et al., 2010; Hobfoll et al., 2006; Palmieri, Canetti-Nisim, Galea, Johnson, & Hobfoll, 2008). 

To our knowledge, scant evidence exists exploring these relationships among a nationally 

representative sample of Israeli adults.

2. Material and Methods

Data originated from a survey of Israeli adults with the overall goal of determining the 

effects of terrorism and political violence on both Jews and Palestinian citizens of Israel 

(henceforth: ‘Palestinians’) (Canetti et al., 2013; Hobfoll et al., 2009). Participants were 

recruited via a random selection of contact numbers from the national telephone company 

database, which included 98% of all numbers in Israel, while stratifying by gender for 

consistency with census data and other socio-demographic variables (geographic region, 

religiosity, and income) to strive for a nationally representative sample of Israeli adults 

(aged 18–65 years) (Palmieri et al., 2008; Palmieri et al., 2010). The study sample’s 

demographics were generally similar to the Israeli population; e.g., women in the sample: 

52.4% versus 50.6% nationally; however, the percentage of Jews in the sample (84.2%) was 

somewhat higher than the general population (75.6%) (State of Israel, 2008). In addition, 

trained interviewers utilized a structured telephone survey as well as consistent protocol to 

interview participants in their native language (i.e., Hebrew, Arabic, and Russian); 

interviewers were native speakers in these languages and they utilized a questionnaire that 

was translated and back translated from Hebrew into Arabic and Russian (Hobfoll et al., 

2009). Additionally, a 68% response rate of eligible respondents was observed (Kane et al., 

2014). In the current study, we examined longitudinal data from 3 survey waves with 

pertinent data on the primary study measures (described below). Data consisted of Wave 1 

(W1; n=1622), administered May to July, 2007; Wave 2 (W2; n=1292) conducted 

November 2007 to January, 2008; and Wave 3 (W3; n=1178) October to November, 2008. 

The institutional review boards (IRB) of Kent State University, Rush University Medical 

Center, and the University of Haifa approved the study. The current analysis received 

exempt status from the University of Texas Health Science Center at Houston IRB.

2.1 Measures

2.1.1 Wave 1 Variables

Demographics: Descriptive characteristics, gleaned from participants’ responses to the 

structured interview, included gender, ethnicity (Jew/Palestinian), education (less than high 

school, high school, more than high school post-secondary, or college graduate or beyond), 

and age (5 categories: 18–29; 30–39; 40–49; 50–59; and 60 or older). Respondents were also 

classified based on self-report categories: secular, traditional, religious, or ultra-religious 
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(Hobfoll et al., 2009). Immigration to Israel (after 1989) from the FSU was a dichotomous 

variable (no/yes).

Past Stressful Life Events (no/yes): was based on respondents indicating they experienced 

at least one of the following stressful events (unrelated to exposure to terrorism) in the past 

12 months: “a serious illness or injury diagnosed or worsen”; “you or anyone in your 

household unemployed for longer than 3 months”; “serious financial problems”; “someone 

close to you die”; and “family or relationship problems” (Hall et al., 2010; Holmes & Rahe, 

1967). These events were selected from the Social Readjustment Rating Scale since they 

covered a wide spectrum of events which are stress related (Holmes & Rahe, 1967). 

Cronbach alpha was not computed since each item is discrete (Hall et al., 2010); thus a 

dichotomous approach was taken for analyses.

Exposure to Terrorism: Terrorism exposure was based on survey questions developed by 

Bleich et al. (2003) pertaining to assessing direct exposure to terrorist or rocket attacks in 

Israel. The following three questions were adapted from Bleich’s et al. (2003) questionnaire 

and have been used consistently in our studies (Canetti et al., 2010; Hobfoll et al., 2009; 

Palmieri et al., 2010). Direct exposure: 1) experiencing the death of a family member or 

close friend; 2) experiencing an injury of self, a family member, or close friend; and Indirect 

exposure: 3) witnessing violence at a site where there were injuries or fatalities. For 

analysis, responses were combined into the following four groups for potential dose-

response between exposure to terror and health behaviors and outcomes: 0 (no exposure), 1 

(single exposure), 2 (double exposure), 3 (triple exposure). Internal reliability has not been 

calculated since each question and exposure is discrete and is not necessarily expected to 

predict other exposures (Hobfoll et al., 2009; Palmieri et al., 2010). In the current sample, 

PTSD symptoms scores were higher for participants reporting exposure on individual 

exposure items compared to those with no exposure (i.e., death: no M=5.91, SD=7.29 and 

yes M=7.36, SD=8.55, t(1250)=−2.35, p=.019; injury: no M=5.93, SD=7.23 and yes 

M=7.59, SD=9.31, t(1249)=−2.35, p=.019; witnessing: no M=5.75, SD=7.20 and yes 

M=7.18, SD=8.16, t(1250)=−2.98, p=.003).

2.1.2 Wave 2 Mediators

Depressive Symptoms: The Patient Health Questionnaire (PHQ-9) includes nine items 

(each scaled from ‘not at all’ to ‘all the time’) assessing individual depressive symptoms 

over the last 2 weeks (Cronbach's alpha=0.79) (Kroenke, Spitzer, & Williams, 2001; 

Palmieri et al., 2010). Level of depression was calculated as the mean of item scores, which 

was transformed using a square root function to adjust for moderate skew.

Posttraumatic Stress Disorder (PTSD) Symptoms: The PTSD Symptom Scale (PSS-I), a 

17-item assessment of posttraumatic symptoms (e.g., experiencing, avoidance, and hyper 

arousal) experienced after a traumatic event (Foa, 1993), was adapted for terrorism 

exposure. Each item (4-point scale; ranges 0 ‘not at all’ to 3 ‘5 or more times a week or very 

much or almost always’) measures the frequency or severity of experienced symptoms in the 

past month (Cronbach's alpha=0.88) (Palmieri et al., 2010). A total sum score for PTSD 

symptoms was computed for each respondent. Moderate skew for PTSD symptoms was 
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addressed by using a square root transformation. High total scores suggest a greater 

probability of endorsing a PTSD diagnosis (Foa, 1993).

2.1.3 Wave 3 Outcome

Frequency of Alcohol Use: Alcohol use was assessed via a self-report question adapted 

from the Behavioral Risk Factor Surveillance System telephone survey (Centers for Disease 

Control, 2007). Study participants were asked how often they consumed alcohol, such as 

beer, wine, or liquor in the past 6 months. Respondents’ frequency of alcohol use was 

reported on a 4-point scale, i.e., 0=not at all, 1=rarely, 2=at least once a week, and 3=every 

day.

2.2 Data Analysis

All preliminary analyses were conducted using SPSS version 21. Bivariate tests were 

Spearman’s rank correlations. A path analysis model (Figure 1) was tested using Mplus 

version 7 (Muthén & Muthén, 2009). W1 religiosity was a dichotomous variable in the 

model; religious and ultra-religious (1) categories were compared with secular and 

traditional (0). W2 depressive and PTSD symptoms were modeled as continuous variables 

and W3 alcohol use frequency as an ordered categorical variable. The model was fit using 

the robust weighted least square with mean and variance adjusted (WLSMV) estimator, 

which handles missing data by weighting participants based on the amount of data and the 

probability of responding. Variances were included to represent all uncertainties associated 

with the model and W1 predictor variables were correlated with each other, as were W2 

mediator variables. Model fit was assessed using the model χ2 statistic (χ2 M), Comparative 

Fit Index (CFI), and Root Mean Square Error of Approximation (RMSEA). A non-

significant χ2 M, CFI value > .95 and RMSEA value < .05 indicated a well-fitting model 

(Byrne, 2001).

We used a probability value of < .05 in determining statistical significance for all tests. Our 

path analysis tested: (1) the direct effects of W1 predictor variables (demographics, past 

stressful events, and exposure to terrorism) to depressive and PTSD symptoms measured at 

W2; (2) the direct effects of W1 variables and W2 mediators to W3 alcohol use; and (3) the 

indirect effects between W1 predictor variables and W3 alcohol use through W2 depressive 

and PTSD symptoms. Direct effects and indirect effects, respectively defined here, are the 

association of one variable with another in the model and the association of one variable 

with another mediated through a third variable. Total effects are the sum of the direct effect 

and indirect effects. Indirect effects were estimated using the bias-corrected bootstrapped 

approach.

2.3 Attrition analysis

This analysis uses multivariate logistic regression to identify predictors of attrition at W2 

and W3. The analysis included all variables in the path model (Figure 1) with the exception 

of W2 depressive symptoms, W2 PTSD symptoms, and W3 drinking frequency in 

predicting W2 attrition as well as W3 drinking frequency in predicting W3 attrition. Wave 2 

results showed that experiencing one or more stressful events (b=−.306, SE=.150, p=.041) 

was associated with attrition. At W3, younger age predicted attrition (b=−.175, SE=.064, p=.
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006), and men (b=−.397, SE=.189, p=.029) and Palestinians (b=.725, SE=.233, p=.002) were 

less likely than women and Jews (respectively) to complete the survey.

3. Results

3.1 Sample Description

Table 1 includes the distribution of all variables tested in the path model. The sample was 

primarily Jewish (84.2%), slightly more than half (52.4%) were women, and, on average, 

participants were 44.8 years (SD=16.3) of age. Most respondents reported completing high 

school or having more than a high school education, and identified their level of religiosity 

as secular or traditional. Slightly less than a fifth of the sample identified themselves as 

immigrants from the FSU at W1. In addition, when respondents were asked about stressful 

events or terrorism experiences, 28% reported having one or more stressful events in the 

past year and over a third of the sample (38%) experienced events of terrorism directly 

and/or indirectly (Table 1). On average at W2, respondents reported low levels of depressive 

and PTSD symptoms. Additionally, in W3, 46% of respondents reported drinking alcohol, 

however, most drank rarely or once a week.

3.2 Bivariate Analyses

Bivariate findings indicated that most of the W1 variables were associated with W2 

depressive and PTSD symptoms and W3 alcohol use frequency (Table 2). In associations 

with W2 depressive symptoms, most W1 variables were significant and positive (p <.05, .

01, or .001), with the exception of age, FSU immigrant status, and terrorism exposure (all 

non-significant). Level of education was negatively correlated with depressive symptoms (p 

<.001). Similarly, W1 variables were significantly correlated with PTSD symptoms (p <.

05, .01, or .001), except age and immigrant status. Again, education was the only variable 

that was negatively correlated with level of PTSD symptoms (p <.001). With W3 alcohol 

use, being a woman, being Palestinian, increased levels of religiosity, and greater PTSD 

symptom severity were significantly correlated with less frequent alcohol use (p <.001). 

Moreover, higher levels of education and FSU immigrant status were associated with more 

frequent alcohol use (p <.01 and .001, respectively).

3.3 Model testing

3.3.1 Predicting Depressive and PTSD Symptoms—Table 3 presents the 

unstandardized and standardized effects of the estimated paths for W1 demographics, past 

stressful events, and terrorism exposure to W2 depressive and PTSD symptoms. Being a 

woman, a Palestinian, and having one or more past stressful events or exposures to terrorism 

predicted increased depressive and PTSD symptom levels (p<.01 or .001). A higher level of 

education predicted lower depressive and PTSD symptoms (p<.001). For depression only, 

being religious or ultra-religious predicted lower levels of symptoms (p<.05), and for PTSD 

only, older age predicted higher levels of symptoms (p<.01). Relative to other variables and 

based on standardized effects, being Palestinian and level of education had stronger 

relationships with depressive symptoms. Level of education relative to other variables 

similarly had a stronger relationship with PTSD symptoms, while the strength of the 
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relationships between PTSD symptoms and being a woman, a Palestinian, and having 

exposure to terrorism were somewhat similar.

3.3.2 Predicting Alcohol Use Frequency (Direct, Indirect and Total Effects)—
Table 4 presents the associated effects (unstandardized and standardized) of W1 

demographics, stressful events, and terrorism exposure and W2 depressive and PTSD 

symptoms to W3 alcohol use. The direct effect column indicates that being an immigrant 

from the FSU and having increased depressive symptoms predicted more frequent alcohol 

use (p<.01), while being a woman, a Palestinian, and having a higher level of PTSD 

symptoms was associated with less frequent alcohol use (p<.001 or p<.05). Direct effects for 

alcohol use from level of education, age, religiosity, past stressful events, and exposure to 

terrorism were non-significant.

Table 4 also presents indirect effects mediated through W2 depressive or PTSD symptom 

levels to W3 alcohol use, as well as total effects. Indirect relationships through depressive 

symptoms for women, Palestinians, having one or more past stressful event, and exposure to 

terrorism predicted more frequent alcohol use (p<.01 and .05), while for higher levels of 

education and being religious or ultra-religious predicted less frequent alcohol use. Indirect 

effects through PTSD symptoms with the exception of level of education predicted less 

frequent alcohol use, including for women, Palestinians, past stressful events, and terrorism 

exposure (p <.05). Both direct and indirect effects for women and Palestinians were 

significant in predicting alcohol use, indicating that depressive and PTSD symptoms 

partially mediated the effects of these variables. The effects of education, past stressful 

events, and terrorism exposure were fully mediated by depressive and PTSD symptoms, 

while the effect of being religious or ultrareligious was fully mediated by depressive 

symptoms.

Standardized direct and total effects showed that relative to other variables, being 

Palestinian and a woman had the strongest negative relationships with the frequency of 

alcohol use, while being an immigrant from the FSU and higher levels of depressive 

symptoms had the strongest positive relationships. Standardized indirect relationships 

through depressive symptoms were strongest in predicting alcohol use frequency for 

Palestinians and education, while through PTSD symptoms were strongest for education, 

women, and Palestinians.

4. Discussion

Few studies to date have examined alcohol consumption among adults living in a conflict 

zone in general and Israel specifically. In the current study we aimed to explore the effects 

of exposure to terrorism on the frequency of alcohol use. Past stressful events, demographic 

characteristics, and depressive and PTSD symptoms were also assessed to provide further 

context to the experience of living under the threat of terrorism. We observed that exposure 

to terrorism and past stressful events were positively related to depressive and PTSD 

symptoms, but not directly related to increased alcohol use frequency. Depressive symptoms 

had direct and mediating effects for increased frequency of drinking. PTSD symptom level 

was also a significant direct predictor and mediator in the sample, but its effect was 
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negatively associated with alcohol use. The effect of depressive symptoms in increasing the 

frequency of alcohol use was relatively stronger than the effect of PTSD symptoms in 

decreasing the frequency of alcohol use.

We did not find a direct relationship between exposure to terrorism or past stressful events 

and alcohol use frequency as hypothesized. We did find direct mental health effects. Our 

findings revealed that those who were exposed to terrorism and other stressful events were 

more likely to report depressive and PTSD symptoms. Similar to another study, terrorism 

exposure had a significant effect on mediators, but not a direct effect on drinking (Bleich et 

al., 2003). The Bleich study also found that drinking was used infrequently as a coping 

strategy among Israeli adults exposed to terrorism. Instead, Israelis more commonly 

solicited social support and searched the news media for where to find family and friends as 

coping strategies. It is, therefore, possible that social support (Kane et al., 2014) and 

resiliency factors (Kimhi & Shamai, 2004) played a role in buffering the impact of ongoing 

conflict on drinking. Alternatively, exposure to terrorism could be related to heavier or more 

excessive quantities of drinking rather than drinking frequency. We may not have found a 

direct relationship between terrorism exposure and alcohol use because few Israelis in our 

population sample drank at the everyday level.

Current study findings revealed that depressive symptoms were a key mediator in predicting 

drinking frequency. Depressive symptoms mediated the relationships between multiple 

variables and more frequent alcohol use. For example, exposure to terrorism and experience 

of past stressful events were positively associated with the level of depressive symptoms, 

which in turn was associated with more frequent alcohol use. Additionally, lower education 

and being secular or traditional were indirectly associated with increased alcohol use 

frequency through depressive symptoms. Schiff et al. (2007), in a survey of Israeli youth, 

found that exposure to terrorism was linked to a higher probability of alcohol intake 

(including binge drinking) while controlling for depression and PTSD, but did not assess 

these disorders as mediators between alcohol use and other predictive variables.

Being a woman and Palestinian were also associated with higher depressive symptom 

severity, and higher depressive symptom severity with more alcohol use. Both were positive 

mediation effects; however, these effects were inconsistent with the negative direct effects to 

alcohol use frequency for these variables. The indirect effects via depressive symptoms may 

point to more complex associations between women or Palestinians and drinking frequency 

than what would be expected from the bivariate correlations (Shrout & Bolger, 2002). 

Negative direct effects to alcohol use for women and Palestinians likely reflect other 

mediators that were not tested in our model, including cultural traditions other than religion. 

Neumark et al. (2001), for example, reported that differences in drinking remained between 

men and women and Jews and Palestinians after accounting for differences in religiosity and 

socioeconomic factors.

Consistent with previous studies (Canetti et al., 2010; Johnson et al., 2009), it was not 

surprising to find that women and Palestinians were more vulnerable to exhibiting 

depressive symptoms when compared to men and Jewish adults, and that the relationship 

between Palestinians and depressive symptoms was strongest relative to other significant 
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variables. For women and Palestinians in Israel, exposure to prolonged conflict may 

exacerbate the psychological stress associated with terrorism exposure (Gelkopf et al., 2008; 

Somer et al., 2009). Likewise, the finding that lower levels of education had stronger 

relationships with depressive symptoms, as well as PTSD symptoms, compared to other 

variables would be expected (Farhood, 2013; Khamis, 2014; Palmieri et al., 2008). Thus, our 

findings identify increased depression as one mechanism to greater alcohol use in these 

demographic groups. Similarly, Salguero, Fernandez-Berrocal, Iruarrizaga, Cano-Vindel, 

and Galea (2011) in a review of U.S. and international studies found women more likely to 

develop a major depressive disorder following terrorist attacks.

The inverse relationship between PTSD symptoms and drinking was unexpected, and 

contradicted another study of Israelis exposed to conflict by Bleich et al., finding that 

alcohol use increases in the presence of PTSD symptoms (Bleich et al., 2005; Bleich et al., 

2003). This different finding might be because few studies have simultaneously examined 

depressive and PTSD symptoms in association with terrorism exposure and drinking. To the 

best of our knowledge, depressive and PTSD symptoms have not been examined jointly for 

predicting alcohol use among Israeli adults in this context. Alcohol use may also function 

differently in Israel. Drinking appears to be a social activity, rather than a solitary one 

(Bloomfield, Stockwell, Gmel, & Rehn, 2003). Drinking in Israelis may not function as a 

coping mechanism in the same way as in the U.S. (Bleich et al., 2003; Dickstein et al., 

2012), and may also differ by mental health factors (Bleich, Gelkopf, Melamed, & Solomon, 

2006; Kane et al., 2014). In other societies, individuals experiencing stressful past or 

terrorist events were found to drink more alcohol, including in U.S. studies of the effects of 

September 11th (Richman et al., 2008) and the effects of war on returning veterans 

(Benyamini & Solomon, 2005). Regardless, these general drinking situations in Israel may 

not apply to all subgroups of the population in Israel. For example, Schiff et al. (2005) 

observed that immigrants from the FSU were at increased risk for alcohol consumption 

compared to other Israeli citizens and perceived alcohol consumption as more socially 

acceptable (Shmulewitz et al., 2012). In contrast, Muslim Palestinians with higher degrees 

of religiosity are less likely to consume alcohol due to the Koran’s prohibition of alcohol 

(Amundsen, 2012).

Current findings should be interpreted in the context of the study’s limitations. Most 

notably, while we were able to determine drinking frequency, we were unable to assess 

quantity; this is an inherent limitation of the dataset. Thus, we were unable to detect 

excessive or binge drinking and pathological dependency on alcohol. Since we were not able 

to evaluate the quantity of alcohol consumed, this might help to explain why divergent 

effects of depressive and PTSD symptoms on alcohol frequency were found in this study 

sample. Furthermore, in Israel, alcohol consumption tends to be greater among Jews, while 

alcohol use is less customary among Palestinians (Israel Center for Disease Control Ministry 

of Health, 2012; Neumark et al., 2001); so with the higher representation of Jews in the 

study sample, it is possible that frequency of alcohol consumption could be related to this 

overrepresentation.

In addition, as in other survey studies, the PTSD and depressive symptoms variables were 

assessed via self-report rather than formal diagnosis by a clinician (Chipman, Palmieri, 
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Canetti, Johnson, & Hobfoll, 2011; Heath, Hall, Russ, Canetti, & Hobfoll, 2012). Also, the 

clinical significance of our findings related to the PTSD and depressive symptoms is 

unclear, as the indirect effects through these symptom variables were not large. Further, 

while we assessed the number of exposures to terrorism, there may have been additional 

stressors and traumatic events that the measure might not have taken into account. We 

additionally could not determine an individual’s proximity to the reported terrorist attacks. 

This might be of importance since Hasin, Keyes, Hatzenbuehler, Aharonovich, and Alderson 

(2007) observed that closer physical proximity to terrorist events was associated with a 

greater risk of subsequent alcohol consumption in the U.S. Furthermore, we did not stratify 

our analysis by ethnicity (i.e., Palestinians and Jews) due to the relatively small number of 

Palestinians in our sample; however, we estimated the relationship of ethnicity to depressive 

and PTSD symptoms and to alcohol use frequency and described the associations for being 

Palestinian, relative to being Jewish, with other variables in the model. Finally, study results 

are more likely to be influenced by those participants retained in the study throughout all 

study waves; therefore, findings might not be as generalizable to the groups that dropped 

out.

Nonetheless, the present study has notable strengths. The study question is novel among this 

population-based sample, and the survey design and sample size enables the modeling of 

mediated relationships in predicting alcohol use in three time-ordered waves. Moreover, we 

were able to account for the experience of past stressful events in analyses, and were able to 

measure exposure to terrorism both directly (e.g., bodily injury) and indirectly (e.g., 

witnessing terrorismrelated injuries and fatalities).

In sum, using nationally representative data of Israeli adults, we find that exposure to 

terrorism and stressful events are not directly related to more frequent alcohol use, but are 

mediated through increased levels of depressive symptoms. In addition, in Israel, alcohol use 

appears to be a social endeavor rather than a coping mechanism triggered in response to 

traumatic stress and exposure to ongoing conflict. Depressive symptoms mediated the 

association with more frequent alcohol use for some demographic groups in Israel, including 

Palestinians and women, as well as individuals with lower education and religiosity. Further 

research is warranted in Israel and other countries in the Middle East with communal 

societies to untangle the direct and indirect effects of exposure to ongoing conflict on 

alcohol use, while utilizing cohorts that measure not only alcohol frequency, but also 

quantity and excessive drinking (e.g., binge drinking).

Acknowledgements

This study was made possible, in part, by grants from the National Institute of Mental Health (R01 MH073687; 
authors: DC and SEH), the Israel Science Foundation (487/08; author: DC) and the US-Israel Binational Science 
Foundation (2009460; author: DC), the Ohio Board of Regents (author: SEH), and the National Institute on Alcohol 
Abuse and Alcoholism (K01 AA021145; author: KGC). The authors would like to thank Edward Boone, PhD from 
Virginia Commonwealth University, Statistical Sciences and Operations Research for his consultation on the 
statistical analyses for the paper. We also thank the survey institute Mahshov in Israel for enabling our data 
collection, the individuals who participated in the study, and participants at the annual conference of the 
International Society of Political Psychology (Israel, July 2013). The authors have no conflict of interest to report.

Massey et al. Page 11

Addict Behav. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

Amundsen EJ. Low level of alcohol drinking among two generations of non-Western immigrants in 
Oslo: a multi-ethnic comparison. BMC Public Health. 2012; 12:535. [PubMed: 22824456] 

Ben-Zur H, Zeidner M. Threat to life and risk-taking behaviors: a review of empirical findings and 
explanatory models. Pers Soc Psychol Rev. 2009; 13(2):109–128. [PubMed: 19193927] 

Benyamini Y, Solomon Z. Combat stress reactions, posttraumatic stress disorder, cumulative life 
stress, and physical health among Israeli veterans twenty years after exposure to combat. Soc Sci 
Med. 2005; 61(6):1267–1277. [PubMed: 15970236] 

Bleich A, Gelkopf M, Melamed Y, Solomon Z. Emotional impact of exposure to terrorism among 
young-old and old-old Israeli citizens. Am J Geriatr Psychiatry. 2005; 13(8):705–712. [PubMed: 
16085787] 

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. BMC Med. 2006; 4:21. [PubMed: 
16934160] 

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(5):612–620. 
[PubMed: 12902364] 

Bloomfield K, Stockwell T, Gmel G, Rehn N. International comparisons of alcohol consumption. The 
Journal of the National Institute on Alcohol Abuse and Alcoholism. 2003; 27(1):95–109.

Byrne, BM. Structural equation modeling with AMOS: basic concepts, applications, and 
programming. Mahwah, NJ: Lawrence Erlbaum Associates; 2001. 

Canetti D, Galea S, Hall BJ, Johnson RJ, Palmieri PA, Hobfoll SE. Exposure to prolonged socio-
political conflict and the risk of PTSD and depression among Palestinians. Psychiatry: Interpersonal 
and Biological Processes. 2010; 73(3):219–231.

Canetti D, Hall BJ, Rapaport C, Wayne C. Exposure to political violence and political extremism. 
European Psychologist. 2013; 18(4):263–272.

Centers for Disease Control. Behavioral Risk Factor Surveillance System Questionnaire. 2007

Centers for Disease Control and Prevention. [Retrieved April 30, 2014] Fact Sheet - Alcohol use and 
health. 2014. from http://www.cdc.gov/alcohol/fact-sheets/alcohol-use.htm

Chipman KJ, Palmieri PA, Canetti D, Johnson RJ, Hobfoll SE. Predictors of posttraumatic stress-
related impairment in victims of terrorism and ongoing conflict in Israel. Anxiety Stress Coping. 
2011; 24(3):255–271. [PubMed: 20865587] 

Dickstein BD, Schorr Y, Stein N, Krantz LH, Solomon Z, Litz BT. Coping and mental health 
outcomes among Israelis living with the chronic threat of terrorism. Psychological Trauma: 
Theory, Research, Practice, and Policy. 2012; 4(4):392–399.

Farhood L, Dimassi H, Strauss NL. Understanding Post-Conflict Mental Health: Assessment of PTSD, 
Depression, General Health and Life Events in Civilian Population One Year after the 2006 War in 
South Lebanon. Journal of Trauma Stress Disorders and Treatment. 2013; 2(2)

Foa E, Riggs DS, Dancu CV, Rothbaum BO. Reliability and validity of a brief instrument for assessing 
post-traumatic stress disorder. J Trauma Stress. 1993; 6:459–473.

Gelkopf M, Solomon Z, Berger R, Bleich A. The mental health impact of terrorism in Israel: A repeat 
cross-sectional study of Arabs and Jews. Acta Psychiatr Scand. 2008; 117(5):369–380. [PubMed: 
18331581] 

Hall BJ, Hobfoll SE, Canetti D, Johnson RJ, Palmieri PA, Galea S. Exploring the association between 
posttraumatic growth and PTSD: a national study of Jews and Arabs following the 2006 Israeli-
Hezbollah war. J Nerv Ment Dis. 2010; 198(3):180–186. [PubMed: 20215994] 

Hasin DS, Keyes KM, Hatzenbuehler ML, Aharonovich EA, Alderson D. Alcohol consumption and 
posttraumatic stress after exposure to terrorism: Effects of proximity, loss, and psychiatric history. 
Am J Public Health. 2007; 97(12):2268–2275. [PubMed: 17971553] 

Heath NM, Hall BJ, Russ EU, Canetti D, Hobfoll SE. Reciprocal relationships between resource loss 
and psychological distress following exposure to political violence: an empirical investigation of 
COR theory's loss spirals. Anxiety Stress Coping. 2012; 25(6):679–695. [PubMed: 22091974] 

Massey et al. Page 12

Addict Behav. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/alcohol/fact-sheets/alcohol-use.htm


Hobfoll SE, Canetti-Nisim D, Johnson RJ. Exposure to terrorism, stress-related mental health 
symptoms, and defensive coping among Jews and Arabs in Israel. J Consult Clin Psychol. 2006; 
74(2):207–218. [PubMed: 16649865] 

Hobfoll SE, Canetti-Nisim D, Johnson RJ, Palmieri PA, Varley JD, Galea S. The association of 
exposure, risk, and resiliency factors with PTSD among Jews and Arabs exposed to repeated acts 
of terrorism in Israel. J Trauma Stress. 2008; 21(1):9–21. [PubMed: 18302179] 

Hobfoll SE, Hall BJ, Canetti D. Political violence, psychological distress, and perceived health: A 
longitudinal investigation in the Palestinian Authority. Psychol Trauma. 2012; 4(1):9–21. 
[PubMed: 22328960] 

Hobfoll SE, Palmieri PA, Johnson RJ, Canetti-Nisim D, Hall BJ, Galea S. Trajectories of resilience, 
resistance, and distress during ongoing terrorism: The case of Jews and Arabs in Israel. J Consult 
Clin Psychol. 2009

Holmes TH, Rahe RH. The Social Readjustment Rating Scale. J Psychosom Res. 1967; 11(2):213–
218. [PubMed: 6059863] 

Israel Center for Disease Control Ministry of Health. Israel National Health Interview Survey 2007–
2010 INHIS-2-Selected Findings. 2012

Israeli Security Agency. [Retrieved January 28, 2015] Palestinian Terrorism in 2007- Statistics and 
trends. 2007. from http://www.shabak.gov.il/SiteCollectionImages/english/TerrorInfo/
Terrorism2007report-ENGLISH.pdf

Israeli Security Agency. [Retrieved January 28, 2015] Analysis of attacks in the last decade 2000–
2010: Mortar attacks. 2010a. from http://www.shabak.gov.il/English/EnTerrorData/decade/Mortar/
Pages/default.aspx

Israeli Security Agency. [Retrieved January 28, 2015] Analysis of attacks in the last decade 2000–
2010: Rocket launches. 2010b. from http://www.shabak.gov.il/English/EnTerrorData/decade/
Rocket/Pages/default.aspx

Johnson RJ, Canetti D, Palmieri PA, Galea S, Varley J, Hobfoll SE. A prospective study of risk and 
resilience factors associated with posttraumatic stress symptoms and depression symptoms among 
Jews and Arabs exposed to repeated acts of terrorism in Israel. Psychological Trauma: Theory, 
Research, Practice, and Policy. 2009; 1(4):291–311.

Kane JC, Rapaport C, Zalta AK, Canetti D, Hobfoll SE, Hall BJ. Regular drinking may strengthen the 
beneficial influence of social support on depression: Findings from a representative Israeli sample 
during a period of war and terrorism. Drug Alcohol Depend. 2014; 140:175–182. [PubMed: 
24838033] 

Kaplan G, Glasser S, Murad H, Atamna A, Alpert G, Goldbourt U, Kalter-Leibovici O. Depression 
among Arabs and Jews in Israel: A population-based study. Soc Psychiatry Psychiatr Epidemiol. 
2010; 45(10):931–939. [PubMed: 19777147] 

Keyes KM, Hatzenbuehler ML, Hasin DS. Stressful life experiences, alcohol consumption, and 
alcohol use disorders: the epidemiologic evidence for four main types of stressors. 
Psychopharmacology (Berl). 2011; 218(1):1–17. [PubMed: 21373787] 

Khamis V. Gender responses to psychological distress among Palestinians: risk and protective factors. 
Br J Psychol. 2014; 105(3):338–351. [PubMed: 25040004] 

Kimhi S, Shamai M. Community resilience and the impact of stress: Adult response to Israel's 
withdrawal from Lebanon. Journal of Community Psychology. 2004; 32(4):439–451.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J 
Gen Intern Med. 2001; 16(9):606–613. [PubMed: 11556941] 

Muthén, L.; Muthén, B. Mplus (Version 5.21). Los Angeles: Muthén & Muthén; 2009. 

Neumark YD, Rahav G, Jaffe DH. Socio-economic status and binge drinking in Israel. Drug Alcohol 
Depend. 2003; 69(1):15–21. [PubMed: 12536062] 

Neumark YD, Rahav G, Teichman M, Hasin D. Alcohol drinking patterns among Jewish and Arab 
men and women in Israel. J Stud Alcohol. 2001; 62(4):443–447. [PubMed: 11513222] 

Palmieri PA, Canetti-Nisim D, Galea S, Johnson RJ, Hobfoll SE. The psychological impact of the 
Israel-Hezbollah War on Jews and Arabs in Israel: the impact of risk and resilience factors. Soc 
Sci Med. 2008; 67(8):1208–1216. [PubMed: 18667263] 

Massey et al. Page 13

Addict Behav. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.shabak.gov.il/SiteCollectionImages/english/TerrorInfo/Terrorism2007report-ENGLISH.pdf
http://www.shabak.gov.il/SiteCollectionImages/english/TerrorInfo/Terrorism2007report-ENGLISH.pdf
http://www.shabak.gov.il/English/EnTerrorData/decade/Mortar/Pages/default.aspx
http://www.shabak.gov.il/English/EnTerrorData/decade/Mortar/Pages/default.aspx
http://www.shabak.gov.il/English/EnTerrorData/decade/Rocket/Pages/default.aspx
http://www.shabak.gov.il/English/EnTerrorData/decade/Rocket/Pages/default.aspx


Palmieri PA, Chipman KJ, Canetti D, Johnson RJ, Hobfoll SE. Prevalence and correlates of sleep 
problems in adult Israeli Jews exposed to actual or threatened terrorist or rocket attacks. Journal of 
Clinical Sleep Medicine. 2010; 6(6):557–564. [PubMed: 21206544] 

Richman JA, Cloninger L, Rospenda KM. Macrolevel stressors, terrorism, and mental health 
outcomes: Broadening the stress paradigm. Am J Public Health. 2008; 98(2):323–329. [PubMed: 
18172139] 

Salguero JM, Fernandez-Berrocal P, Iruarrizaga I, Cano-Vindel A, Galea S. Major depressive disorder 
following terrorist attacks: A systematic review of prevalence, course and correlates. BMC 
Psychiatry. 2011; 11:96. [PubMed: 21627850] 

Schiff M. Living in the shadow of terrorism: Psychological distress and alcohol use among religious 
and non-religious adolescents in Jerusalem. Soc Sci Med. 2006; 62(9):2301–2312. [PubMed: 
16290916] 

Schiff M, Benbenishty R, McKay M, Devoe E, Liu X, Hasin D. Exposure to terrorism and Israeli 
youths' psychological distress and alcohol use: An exploratory study. Am J Addict. 2006; 15(3):
220–226. [PubMed: 16923668] 

Schiff M, Rahav G, Teichman M. Israel 2000: Immigration and gender differences in alcohol 
consumption. Am J Addict. 2005; 14(3):234–247. [PubMed: 16019974] 

Schiff M, Zweig HH, Benbenishty R, Hasin DS. Exposure to terrorism and Israeli youths' cigarette, 
alcohol, and cannabis use. Am J Public Health. 2007; 97(10):1852–1858. [PubMed: 17761574] 

Shmulewitz D, Wall MM, Keyes CK, Aharonovich E, Aivadyan C, Greenstein E, Hasin D. Alcohol 
use disorders and perceived drinking norms: Ethnic differences in Israeli adults. J Stud Alcohol 
Drugs. 2012; 73(6):981–990. [PubMed: 23036217] 

Shrout PE, Bolger N. Mediation in experimental and nonexperimental studies: new procedures and 
recommendations. Psychol Methods. 2002; 7(4):422–445. [PubMed: 12530702] 

Somer E, Maguen S, Or-Chen K, Litz BT. Managing terror: Differences between Jews and Arabs in 
Israel. Int J Psychol. 2009; 44(2):138–146. [PubMed: 22029455] 

Soskolne V, Baras M, Palti H, Epstein L. Exposure to missile attacks: The impact of the Persian Gulf 
War on physical health, health behaviours and psycholical distress in high and low risk areas in 
Israel. Social Science and Medicine. 1996; 42(7):1039–1047. [PubMed: 8730909] 

State of Israel. [Retrieved November 12, 2014] Population Census: National Profile. 2008. from http://
www.cbs.gov.il/www/mifkad/mifkad_2008/profiles/rep_e_000000.pdf

Massey et al. Page 14

Addict Behav. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cbs.gov.il/www/mifkad/mifkad_2008/profiles/rep_e_000000.pdf
http://www.cbs.gov.il/www/mifkad/mifkad_2008/profiles/rep_e_000000.pdf


Research Highlights

• Terrorism exposure was positively related to depressive symptoms.

• Depressive symptoms mediated the effect of terrorism exposure on alcohol use.

• Depressive symptoms mediated the effect of gender and ethnicity on alcohol 

use.

• Higher levels of PTSD symptoms were associated with less frequent alcohol 

use.
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Figure 1. Path Model for Predicting Frequency of Alcohol Use from Predictor and Mediating 
Variables
Notes. FSU=Former Soviet Union; Correlations between Wave 1 variables and between 

Wave 2 mediators are not shown to simplify the model presentation; and Model statistics: N 

= 1622; χ2M=2.610, df=2; p=.271; CFI=.999; and RMSEA=.014.
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Table 1

Descriptive Characteristics for the Study Sample (N=1622), Waves 1–3 2007–2008

n % or M (SD)

Predictors (Wave 1)

Gender

  Men 772 47.6

  Women 850 52.4

Ethnicity

  Jewish 1365 84.2

  Palestinian 257 15.8

Education

  Less than high school 184 11.4

  High school 536 33.1

  More than high school-postsecondary 402 24.8

  College graduate or beyond 498 30.7

Age (years)

  18–29 343 21.2

  30–39 295 18.2

  40–49 308 19.0

  50–59 331 20.5

  60 or older 341 21.1

Religiosity

  Secular 719 45.3

  Traditional 545 34.4

  Religious 214 13.5

  Ultra-religious 108 06.8

Immigrant from FSU (% yes) 281 17.3

Past Stressful Events (% yes) 459 28.3

Exposure to Terrorism

  0 Events 1007 62.1

  1 Event 462 28.5

  2 Events 128 07.9

  3+ Events 25 01.5

Mediators (Wave 2)

  Depressive Sx. 1292 0.43 (.51)

  PTSD Sx. 1253 6.12 (7.49)

Outcome (Wave 3)

Frequency of Alcohol Use

  Not at all 649 53.8

  Rarely 300 24.9

Addict Behav. Author manuscript; available in PMC 2016 July 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Massey et al. Page 18

n % or M (SD)

  Once a week 226 18.7

  Everyday 31 02.6

Notes. Statistics are percent (%) or mean and standard deviation, M (SD);

FSU = Former Soviet Union; and Sx. = symptoms.
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Table 3

Path Coefficients for Direct Effects from Predictors (W1) to Mediators (W2) in the Path Model

Depressive Sx. PTSD Sx.

b (SE) β b (SE) β

Predictors (W1)

Gender (Women) 0.077 (0.023)** 0.092 0.470 (0.086)*** 0.150

Ethnicity (Palestinian) 0.209 (0.037)*** 0.183 0.681 (0.123)*** 0.159

Education −0.068 (0.012)*** −0.167 −0.313 (0.045)*** −0.204

Age −0.004 (0.008) −0.013 0.084 (0.030)** 0.078

Religiosity (Religious/ultra-religious) −0.069 (.031)* −0.066 −0.152 (0.108) −0.039

Immigrant from FSU --- ---

Past Stressful Events 0.087 (0.025)*** 0.094 0.350 (0.093)*** 0.101

Terrorism Exposure 0.039 (0.015)** 0.066 0.300 (0.055)*** 0.136

Notes. FSU = former Soviet Union; Sx. = symptoms; b = unstandardized coefficients; SE = standard errors; β = standardized coefficients;

*
p<.05;

**
p<.01;

***
p<.001; and --- non-estimated path.
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