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a b s t r a c t

Background: Social support is consistently associated with reduced risk of depression. Few studies have
investigated how this relationship may be modified by alcohol use, the effects of which may be particularly
relevant in traumatized populations in which rates of alcohol use are known to be high.
Methods: In 2008 a representative sample of 1622 Jewish and Palestinian citizens in Israel were inter-
viewed by phone at two time points during a period of ongoing terrorism and war threat. Two
multivariable mixed effects regression models were estimated to measure the longitudinal association of
social support from family and friends on depression symptoms. Three-way interaction terms between
social support, alcohol use and time were entered into the models to test for effect modification.
Results: Findings indicated that increased family social support was associated with less depression sym-
ptomatology (p = <.01); this relationship was modified by alcohol use and time (p = <.01). Social support
from friends was also associated with fewer depression symptoms (p = <.01) and this relationship was
modified by alcohol use and time as well (p = <.01). Stratified analyses in both models revealed that the
effect of social support was stronger for those who drank alcohol regularly than those who did not drink

or drank rarely.
Conclusions: These findings suggest that social support is a more important protective factor for depres-
sion among regular drinkers than among those who do not drink or drink rarely in the context of
political violence. Additional research is warranted to determine whether these findings are stable in
other populations and settings.
. Introduction

Israel has traditionally had some of the lowest rates of alcohol
se problems in the world (Adler and Kandel, 1983; Bamberger and
arhom-Kidron, 1998; Rahav et al., 1999). However, increases in

mmigration and ongoing terrorist attacks in recent decades have

ontributed to an increase in alcohol use rates (Bar-Hamburger
t al., 2009; Bleich et al., 2003, 2005; Shoham et al., 1980). Since
000, over 6400 Palestinians and 1000 Israeli citizens have been
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killed (B’Tselem, 2012). Terrorism is particularly traumatogenic as
it targets civilians and can occur anywhere, especially in highly pop-
ulated civilian areas (Canetti et al., 2013). This perpetual violence
has negatively affected the physical and mental health of people
living in Israel (Hobfoll et al., 2012). Recent studies report a high
incidence of depression and war-related stress in Israel and the
Palestinian territories (Canetti et al., 2010).

Heavy drinking is associated with a number of negative con-
sequences including unintentional injury, violence, risk-taking
behaviors, neurological problems, liver disease, depression and risk
for suicide (Castaneda et al., 1996; Centers for Disease Control

and Prevention, 2012; Corrao et al., 2004; Heron, 2007; National
Center on Addiction and Substance Abuse, 1999; Smith et al., 1999;
Sullivan et al., 2005; Wechsler et al., 1994). Studies focusing on
alcohol use following terrorist attacks primarily examine these
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dverse effects of heavy alcohol use. Findings have demonstrated
hat heavy alcohol use may impede recovery or treatment of psy-
hiatric problems following a terrorist attack and is thought to be
n avoidant coping strategy for dealing with stress in such circum-
tances (Adams et al., 2006; North et al., 2002; Schiff et al., 2006;
hoits, 1995).

Other research has described the potentially positive effects of
lcohol use. A review by Baum-Baicker (1985) found that light to
oderate alcohol use increased psychological well-being and that

eavy drinkers and non-drinkers had higher rates of depression
han moderate drinkers. A longitudinal investigation in Norway
ound that adults who abstained from alcohol their entire lives
ad weaker social networks and a higher risk for depression than
hose who did not abstain from alcohol (Pedersen, 2013). Despite
hese indications of the positive effects of moderate alcohol use,
t is not yet known whether moderate drinking is causally asso-
iated with diminished psychiatric symptoms (Peele and Brodsky,
000) or whether drinking behavior interacts with other factors to
roduce these benefits. The nature of this relationship within the
ontext of terrorism also remains unclear.

People rely on social support as a coping mechanism following
otentially traumatic events (Bleich et al., 2003; Thoits, 1995) and
ocial support has consistently been shown to be a strong protective
actor against the development of depression (Belle, 1987; Brown
t al., 1986; Kendler et al., 2005). Although heavy alcohol use is
enerally and appropriately seen as an unhealthy coping strategy
ollowing traumatic events (Adams et al., 2006), it is plausible that
here is a moderating effect of alcohol use on social support. For
xample, a study in Japan found that moderate drinkers reported
reater social support from friends than did heavy drinkers or non-
rinkers (Yoshihara and Shimizu, 2005). Ikehara et al. (2009) found
n interactive effect between light-to-moderate alcohol drinking
nd social support such that light-to-moderate drinking demon-
trated a stronger protective effect against cardiovascular disease
mong those with higher social support compared to those with
ower social support.

We were unable to locate studies that investigated similar
ffects between moderate alcohol use and social support on men-
al health, and in particular, depressive symptomatology, within
population living under threat of terrorism. The present study

xplores the modifying effects of regular alcohol use on the rela-
ionship between perceived social support and depression among
representative sample of Israeli adults. We also extend the lit-

rature by examining whether modifying effects are similar for
erceived support from family and perceived support from friends.
e hypothesize that perceived social support from both family

nd friends will be associated with lower self-reported depres-
ion scores and that both of these relationships will be modified
y regular alcohol use.

. Methods

.1. Participants and procedure

The institutional review boards of the University of Haifa, Kent
tate University, and Rush University Medical Center approved this
tudy.

A nationally representative sample of 1622 Jewish and Pales-
inian citizens of Israel (PCI) was obtained through a random
elephone survey. Structured telephone interviews were con-
ucted at 3 time points during a period of ongoing violence in Israel;
he first wave was conducted from May–July, 2007, the second

ave was conducted from November, 2007 to January, 2008, and

he third wave was conducted from October to November, 2008.
he response rate was 68% of eligible responders, which compares
avorably to similar studies (Johnson et al., 2009). A structured
endence 140 (2014) 175–182

survey was translated and back-translated from English into
Hebrew, Arabic, and Russian. Native speakers interviewed partici-
pants in Hebrew, Arabic, or Russian.

This study is a longitudinal analysis using data from waves 2
and 3 of the data collection. The alcohol use variable of interest
at wave 1 referenced a different time period than waves 2 and 3
(drinking in past 12 months vs. past 6 months), and had substan-
tial missing responses, therefore we restricted our analysis to wave
2 and wave 3 data. Wave 2 included a total of 1292 respondents,
1103 Jews and 189 PCI, representing a dropout rate of 20.3% from
wave 1; wave 3 included a total of 1206 respondents, 1051 Jews
and 155 PCI, representing a 25.6% dropout rate from wave 1. Using
logistic regression for continuous predictors and chi-square tests
for categorical predictors we determined that dropout was sig-
nificantly associated with ethnicity (�2(df) = 31.57 (1), p < 0.001),
age (OR = 0.98, SE = 0.004, p < 001), sex (�2(df) = 4.20 (1), p = 0.04),
marital status (�2(df) = 9.44 (1), p = .002), and language (Arabic:
OR = 2.08, SE = 0.30, p < .001; Russian: OR = 0.67, SE = 0.13, p = 0.04).
Participants who were PCI, younger, male, and Arabic speaking
were more likely to dropout and those who were Russian speaking
and married were less likely to dropout. To minimize the potential
influence of emigrative selection bias on the results and main-
tain a representative sample, we conducted multiple imputation
to impute values for participants with missing data at waves 2 and
3. All 1622 participants who participated in the first wave were thus
included in analyses. Wave 1 data were not included in the current
analysis, therefore for the purposes of this study, wave 2 will be
referred to as time 1 and wave 3 will be referred to as time 2.

2.2. Measures

Demographic variables included sex, marital status, age, educa-
tion, ethnicity (Jewish and PCI), immigration status, and income
in relation to the average monthly household income (9000 New
Israeli Shekel; below average, average or above average).

2.2.1. Covariates
Exposure to terrorism. Participants were asked to report whether

they witnessed or had been exposed to a terror or rocket attack,
were seriously injured in an attack, and/or had experienced a death
or injury of a person close to them as a result of terror or rocket
attacks in the past 6 months (Hobfoll et al., 2009). A dichotomous
variable was created indicating experiencing any of these events or
not.

Financial loss. Participants were asked whether they experi-
enced significant financial losses as a result of rockets or terror
attacks during the past 6 months (Hobfoll et al., 2009, 2006; Norris,
2001).

Subjective health was assessed by asking “How would you rate
your overall health during the past month?” Responses were: much
worse than before; somewhat worse; about the same; somewhat
better than before; and much better (Ware and Sherbourne, 1992).

PTSD symptoms occurring in the past month in response to expo-
sure to political violence were measured with the PTSD Symptom
Scale Interview (Foa et al., 1993). Participants responded on a 4-
point Likert-type scale from 0 (not at all) to 3 (to a very great degree).
This measure demonstrated adequate psychometric properties in
Palestinian and Jewish samples (Hall et al., 2010; Hobfoll et al.,
2011). Cronbach’s alpha at wave 2 was .92 and .93 at wave 3.

Religiosity. Religiosity was defined as a dichotomous variable
as either religious or not religious following culturally appropriate
labels self-reported by Jews and PCI.
2.2.2. Predictor variables. Alcohol use was assessed by asking “In the
past 6 months, how many times did you drink beer, wine, liquor, or
any alcoholic beverage?” Response choices included 1 (everyday),
2 (at least once a week), 3 (rarely), and 4 (not at all). The variable
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as dichotomized with regular drinkers defined as drinking at least
nce a week (score of 1 or 2).

Perceived social support was measured with two items based on
he social provision scale (Sarason et al., 1987). Participants were
sked to report to what extent they could turn to family members
r friends for help with problems or to share problems or concerns.
articipants responded on a 4-point Likert-type scale from 1 (not
t all) to 4 (to a very great degree).

.2.3. Outcome variable. Depression symptoms were measured with
he Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001).
articipants were asked to report the extent to which they had
xperienced 9 depressive symptoms in the past 2 weeks on a Likert-
ype scale ranging from 0 (not at all) to 3 (nearly every day). The
HQ-9 demonstrates good diagnostic accuracy, reliability, and con-
truct validity in Israeli Jewish and PCI populations (Hobfoll et al.,
011). Cronbach’s alpha at wave 2 was .85 and at wave 3 was .84.

.3. Data analysis

Missing values for fixed variables such as sex and ethnicity were
arried forward from wave 1. All other missing data were imputed
sing multiple imputation with chained equations in Stata, Ver-
ion 12 (StataCorp, 2011). This method allows for the simultaneous
mputation of multiple continuous and categorical variables using
ully conditional specifications of prediction equations for each
ariable with missing data (Azur et al., 2011; Royston and White,
011; van Buuren et al., 1999). Data were imputed (10 datasets)
or participants who did not participate in wave 2 or wave 3 and
or participants who remained in the study at those waves but had
tem-level missingness. t-Tests and chi-squared tests are not avail-
ble in Stata’s mi estimate command for analysis with imputed data,
herefore, in Table 1 the t-statistics presented are from simple linear
r logistic regressions of each variable as the outcome, and alco-
ol use (dichotomized) as the single predictor. For these regression
odels as well as the regression models estimated in Table 2 (Model

) and Table 3 (Model 2), the coefficients and standard errors pre-
ented are the averages of all 10 multiply imputed datasets using
ombination rules described by Rubin (1987).

For Model 1, we fit a multivariable mixed effects linear regres-
ion of depression with family social support as the primary fixed
ffect predictor. The model also included an effect of time (a factor
ariable with time 1 as the reference), as well as additional covari-
tes (described above) that were included based on a priori theory
nd literature reviews to control for possible confounding of the
ocial support-depression relationship. Model 2 was an identical
ultivariable mixed effects linear regression but with friend social

upport included as the predictor. Based on methodology described
y Liang and Zeger (1986), for both models we assumed an indepen-
ent within-person correlation structure and estimated the model
sing weighted least squares with a robust variance estimator and
ald tests for p-values. This methodology calculates appropriate

tandard errors and p-values that account for repeated measures.
Both Model 1 and Model 2 were estimated using the mi esti-

ate: xtmixed command in Stata (StataCorp, 2011). We modeled the
ocial support predictors (family and friend) separately to inves-
igate how they independently predicted depression and due to
oncerns of multicollinearity given the moderately high correla-
ion between the two (r = .47 at wave 2 and .51 at wave 3). Both
ocial support variables were also centered at their means before
stimating the regression models.

For both models, 2-way interactions (alcohol use X time, social

upport X time, and social support X alcohol use) as well as a 3-way
nteraction term (social support X alcohol use X time) were added
n a second step to test the potentially modifying effects of alcohol
se and time on the relationship between perceived social support
endence 140 (2014) 175–182 177

and depression. Due to the high collinearity between the 2-way
and 3-way interaction terms, statistical significance of the interac-
tions was determined through model fit statistics. Previous studies
have employed this method through chi-squared tests of nested
models (Misra et al., 2005), however, these types of tests, such as
likelihood ratio tests, are not appropriate with multiply imputed
data. Therefore, an F-test for multiply imputed data using the mi
test command in Stata following the estimation of the regression
equations was employed. This command is based upon procedures
described elsewhere (Li et al., 1991; Rubin, 1987) and in our study is
a test of whether the interaction terms jointly add to the statistical
significance of the model.

3. Results

Table 1 summarizes the demographic characteristics of the sam-
ple at time 1, stratified by drinking frequency. Regular drinkers
were more likely to be male, have above average income, be Jew-
ish rather than PCI, and have immigrated to Israel from Russia, but
were less likely to be married than those who did not drink or drank
rarely. No significant differences were found amongst any of the
other variables.

The results of Model 1 indicated that greater familial social
support was strongly associated with lower depression scores
(ˇ = −.491, SE = .129, p ≤ .01). In a second step, three 2-way inter-
actions (alcohol use X time, social support X time, and social
support X alcohol use) and the 3-way interaction (social support
X alcohol use X time) were added to the model. Results of the
F-test [F(4, 557.7) = 4.64, p ≤ .01] indicated that we could reject
the null hypothesis that the interaction terms were jointly equal
to zero, which suggests that including the interaction terms in
the model statistically significantly improved the fit of the model.
To enhance interpretability, results were then stratified by time
1 alcohol use. The stratified results suggested a stronger effect
of social support among those who reported regular drinking
(ˇ = −.834, SE = .241, p ≤ .01) than those who did not drink or drank
rarely (ˇ = −.411, SE = .135, p ≤ .01) and that depression signifi-
cantly increased from time 1 to time 2 among those who did not
drink or drank rarely (ˇ = .625, SE = .164, p ≤ .0001) but not among
regular drinkers (ˇ = .193, SE = .400, p = .63). The complete stratified
results by alcohol use are presented in Table 2.

In order to enhance interpretability of the interaction graphi-
cally (Fig. 1), we categorized participants into 4 groups: low social
support/rare or no alcohol use; low social support/regular alco-
hol use; high social support/rare or no alcohol use; high social
support/regular alcohol use. Social support was dichotomized at
its mean to create these categories for the figure. The regression
lines for the 4 categories are presented with time on the x-axis and
depression on the y-axis.

The results of Model 2 indicated that greater social support
from friends was also significantly associated with lower depres-
sion scores (ˇ = −.284, SE = .099 p = <.01). Interaction terms were
then added to the model as with Model 1, and were signifi-
cant [F(4, 799.5) = 3.50, p ≤ 01]. Results stratified by alcohol use
at time 1 indicated that social support was significantly associ-
ated with lower depression scores among regular alcohol drinkers
(ˇ = −.483, SE = .210, p = .02). Among those who did not drink or
drank rarely, social support had a significant but weaker effect
(ˇ = −.242, SE = .106, p = .03). Depression increased significantly
from time 1 to time 2 among those who did not drink or drank
rarely (ˇ = .604, SE = .162, p ≤ .0001) but not among regular drinkers

(ˇ = .094, SE = .406, p = .82). The full results from the Model 2 anal-
ysis stratified by time 1 alcohol use are displayed in Table 3. The
interaction is graphically represented in Fig. 2 using the same
methodology as with Fig. 1.
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Table 1
Characteristics of sample at time 1 (n = 1622).

Regular alcohol usea (n = 267) Rare or no alcohol usea (n = 1355) Total sample (n = 1622) t-Statisticb Odds ratio p Value
n (%) n (%) n (%)

Female 106 (39.70) 744 (54.91) 850 (52.40) REF
Male 161 (60.30) 611 (45.09) 772 (47.60) 4.04 1.87 (1.37, 2.52) <.0001
Incomea

Below average 87 (32.58) 576 (42.51) 663 (40.88) REF
Average 71 (26.59) 331 (24.43) 402 (24.78) 1.80 1.21(0.97, 2.07) .07
Above average 109 (40.83) 448 (33.06) 557 (34.34) 2.56 1.60(1.11, 2.30) .01

Marital statusa

Single 72 (26.97) 263 (19.41) 335 (20.72) REF
Married 173 (64.79) 949 (70.04) 1122 (69.11) −2.32 0.66(0.47, 0.94) .02
Divorced/separated 13 (4.87) 83 (6.13) 96 (7.08) −1.69 0.55 (0.27, 1.10) .09
Widowed 9 (3.37) 60 (4.42) 69 (3.09) −1.46 0.53(0.23, 1.25) .15

Ethnicity
PCIc 12 (4.49) 245 (18.08) 257 (15.84) REF
Jewish 255 (95.51) 1110 (81.92) 1365 (84.16) 4.11 4.59(2.19, 9.61) <.0001

Immigrated from Russiaa

Did not immigrate 192 (71.91) 1101 (81.25) 1293 (79.72) 2.65 REF .01
Immigrated 75 (28.09) 254 (18.75) 329 (20.28) 1.70 (1.14,2.55)

Experienced financial lossa

No
Yes 253 (94.76) 1242 (91.66) 1495 (92.17) −1.58 REF .12

14 (5.24) 113 (8.34) 127 (7.83) 0.60 (0.32, 1.14)
Experienced terror attacka

No 249 (93.26) 1295 (95.57) 1544 (95.19) 1.43 REF .15
Yes 18 (6.74) 60 (4.43) 78 (4.81) 1.54(0.85, 2.77)

Self-reported healtha

Same as before 195 (73.03) 947 (69.89) 1142 (70.41) REF
Much worse 21 (7.87) 114 (8.41) 135 (8.32) −0.38 0.88(0.46, 1.69) .70
Somewhat worse 22 (8.24) 142 (10.48) 164 (10.11) −1.18 0.75(0.47, 1.21) .24
Somewhat better 22 (8.24) 79 (5.83) 101 (6.23) 1.09 1.33(0.80, 2.21) .28
Much better 7 (2.62) 73 (5.39) 80 (4.93) −1.90 0.47(0.21, 1.03) .06

Religiositya

Not religious/secular 198 (74.16) 817 (60.30) 1015 (62.58) −3.11 REF <.01
Religious/orthodox 69 (25.84) 538 (39.70) 607 (37.42) 0.59(0.43, 0.83)

Mean (SD) Mean (SD) Mean (SD)

Agea 45.02 (17.08) 45.30 (16.21) 45.25 (16.36) −0.24 – .81
Depressiona 4.11 (4.70) 4.35 (4.64) 4.31 (4.65) −0.68 – .49
PTSDa 5.25 (7.21) 6.38 (7.58) 6.19 (7.53) −1.92 – .06
Friendship social supporta 2.84 (0.91) 2.77 (0.90) 2.78 (0.90) 1.11 – .27
Familial social supporta 3.07 (0.87) 3.10 (0.83) 3.09 (0.84) −0.49 – .63

a Variable had missing data. The mean and SD or N and % associated with each were calculated from 10 multiply imputed datasets. Similarly, there are varying levels of
alcohol use across the 10 imputations (i.e., the range of those who drank alcohol regularly ranged from 262 to 276 across the 10 imputed datasets and those who did not
drink or drank rarely ranged from 1346 to 1360). The N reported with “Regular alcohol use” and “rare or no alcohol use” is an average N across the imputations.
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b The t-statistics presented are from simple linear or logistic regressions of the va
or categorical variables, either bivariate logistic or multinomial logistic regression

c PCI = Palestinian Citizen of Israel.

In addition to these primary analyses, we also conducted a
imited sensitivity analysis to investigate whether the moderating
ffect of alcohol use remained significant if the alcohol use variable
as split into 3 categories: 0 = drink rarely or not at all; 1 = drink

t least once per week; and 2 = drink every day. Stratified analy-
is suggested that for individuals who drank rarely or not at all,
amily social support (ˇ = −.398, SE = .119, p ≤ .01) and friend social
upport (ˇ = −.245, SE = .100, p =. 02) were both significantly associ-
ted with less depression. The relationship between social support
nd depression was comparatively stronger for those who drank
t least once a week for both family (ˇ = −.699, SE = .289, p = .02)
nd friend (ˇ = −.443, SE = .233, p = .06) social support. The largest
ffect of family social support on depression was for those who
eported drinking everyday (ˇ = −1.56, SE = .515, p ≤ .01), however,
he effect of friend social support on depression among those who
eported drinking everyday was not significant (ˇ = −.459, SE = .520,
= .38).
. Discussion

This study utilized a large nationally representative sample of
sraeli Jews and Palestinians to investigate the modifying effects
in question as the outcome, and alcohol use (dichotomized) as the single predictor.
estimated and the odds ratios of regular drinking are presented.

of alcohol use on the relationship between social support and
depression. We hypothesized that perceived social support from
both family and friends would be associated with lower self-
reported depression scores and that both of these relationships
would be modified by regular alcohol use, defined as having at
least one drink per week. Our findings indicate that both types
of social support were associated with lower depression scores
over time, consistent with previous research (Belle, 1987; Brown
et al., 1986; Kendler et al., 2005). These effects were signifi-
cant even after controlling for a number of possible confounding
variables.

Alcohol use was a significant moderator of both the friend
and family social support–depression relationships: those who
reported drinking at least once per week displayed a stronger
inverse relationship between social support and depression than
those who did not drink or drank rarely. This effect was mod-
ified by time, given the statistical significance of our 3-way
interaction variables. Stratified analyses revealed that depression

increased on average from time 1 to time 2 among participants
who reported not drinking or drinking rarely, but that depres-
sion did not increase over time among participants who reported
regular drinking. Our finding is in line with the literature on the
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Table 2
Mixed effects regression model results of family social support predicting depression stratified by regular alcohol use and rare or no alcohol use (n = 1622).a

Regular alcohol use (n = 267) Rare or no alcohol use (n = 1355)

ˇ SE p value ˇ SE p value

Family social support −.834 .241 <.01 −.411 .135 <.01
Time .193 .400 .63 .625 .164 <.0001
Sex (REF = female) −.160 .393 .69 .037 .199 .85
Age −.022 .019 .25 −.016 .007 .03
Ethnicity (REF = PCIb) −2.42 1.58 .13 −1.90 .316 <.0001
Self-reported health (REF = same as before)

Much worse .601 1.19 .62 1.65 .628 .01
Somewhat worse .107 .729 .88 1.51 .290 <.0001
Somewhat better .026 .582 .97 .064 .307 .84
Much better −.522 .807 .52 −.196 .383 .61

Marital status (REF = single)
Married .312 .726 .67 −.258 .276 .35
Divorced/separated −.440 1.02 .67 −.426 .426 .32
Widowed .263 1.18 .82 −.398 .531 .46

Income (REF = below average)
Average −.166 .524 .75 −.145 .253 .57
Above average −.269 .493 .59 −.512 .207 .01

Immigration (REF = did not immigrate) .119 .354 .74 .303 .280 .29
PTSD score .349 .036 <.0001 .277 .015 <.0001
Experienced terror attack −1.45 .747 .05 −.042 .423 .92
Experienced financial loss 1.20 1.09 .28 −.139 .437 .75
Religiosity (REF = not religious/secular) −.221 .518 .67 −.200 .205 .33

F(19, 1312.9) = 7.52 F(19, 1673.2) = 35.80
p<.0001 p<.0001

a Stratified by drinking status at time 1. Beta coefficients and standard errors were calculated from 10 multiply imputed datasets. Due to the multiple imputation methods
employed, there were varying levels of alcohol use across the 10 imputations (i.e., the range of those who drank alcohol regularly at time 1 ranged from 262 to 276 across
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he 10 imputed datasets and those who did not drink or drank rarely at time 1 rang
oefficients. Therefore the N reported with “regular alcohol use” and “rare or no alc

b PCI = Palestinian Citizens of Israel.

ositive association between moderate alcohol use and several
ealth outcomes (Adams et al., 2006; Agarwal, 2002; Baum-Baicker,

985; Gea et al., 2013; Goldberg et al., 2001; Koppes et al., 2005;
tandridge et al., 2004), including psychological well-being (Baum-
aicker, 1985).

able 3
ixed effects regression model results of friend social support predicting depression stra

Regular alcohol use (n = 267)

ˇ SE

Friend social support −.483 .210
Time .094 .406
Sex (REF = female) −.155 .394
Age −.026 .019
Ethnicity (REF = PCIb) −2.55 1.57
Self-reported health (REF = same as before)

Much worse .630 1.18
Somewhat worse −.017 .725
Somewhat better −.020 .578
Much better −.600 .814

Marital status (REF = single)
Married .369 .730
Divorced/separated −.293 1.03
Widowed .325 1.20

Income (REF = below average)
Average −.197 .518
Above average −.223 .499

Immigration (REF = did not immigrate) .150 .354
PTSD score .351 .036
Experienced terror attack −1.30 .752
Experienced financial loss 1.02 1.09
Religiosity (REF = not religious/secular) −.222 .530

F (19, 1308.8) = 6.68
p<.0001

a Stratified by drinking status at time 1. Beta coefficients and standard errors were calcu
mployed, there were varying levels of alcohol use across the 10 imputations (i.e., the ra
he 10 imputed datasets and those who did not drink or drank rarely at time 1 ranged from
oefficients. Therefore the N reported with “regular alcohol use” and “rare or no alcohol u

b PCI = Palestinian Citizens of Israel.
1346 to 1360). Stata uses estimates from all of these imputations to generate the
se” is an average N across the imputations.

Previous studies have found that regular drinkers may have
more social support from friends than non-regular drinkers

(Yoshihara and Shimizu, 2005) and that individuals who rely on
social support to cope with perceived stress may be more likely
to report increased alcohol use than those who use other types

tified by regular alcohol use and rare or no alcohol use (n = 1622)a

Rare or no alcohol use (n = 1355)

p value ˇ SE p value

.02 −.242 .106 .03

.82 .604 .162 <.0001

.69 .074 .198 .71

.18 −.016 .007 .03

.11 −1.92 .319 <.0001

.60 1.72 .632 .01

.98 1.52 .289 <.0001

.97 .090 .305 .77

.46 −.244 .388 .53

.62 −.279 .279 .32

.78 −.432 .421 .31

.79 −.370 .530 .49

.71 −.143 .251 .57

.66 −.507 .209 .02

.67 .252 .285 .38
<.0001 .277 .015 <.0001

.09 −.054 .421 .90

.36 −.176 .435 .69

.68 −.206 .204 .32
F (19, 1816.7) = 35.90
p<.0001

lated from 10 multiply imputed datasets. Due to the multiple imputation methods
nge of those who drank alcohol regularly at time 1 ranged from 262 to 276 across

1346 to 1360). Stata uses estimates from all of these imputations to generate the
se” is an average N across the imputations.
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Fig. 1. Interaction of family social support and alcohol use. In order to increase
interpretability, we constructed this figure by categorizing participants into 4 cat-
egories of social support and alcohol use. The figure displays the regression lines
and 95% confidence intervals for those 4 categories. The tables and text of the
manuscript refer to the regression models that included the continuous measure
of social support, as described in Section 2. The inference of both methods was the
same.

Fig. 2. Interaction of friend social support and alcohol use. In order to increase inter-
pretability, we constructed this figure by categorizing participants into 4 categories
of social support and alcohol use. The figure displays the regression lines and 95%
confidence intervals for those 4 categories. The tables and text of the manuscript
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depression, would all be indicated. Our study is too preliminary to
efer to the regression models that included the continuous measure of social sup-
ort, as described in Section 2. The inference of both methods was the same.

f coping strategies (Aldridge-Gerry et al., 2011). In our bivariate
nalyses, we found no difference in the amount of perceived social
upport between regular drinkers and those who did not drink or
rank rarely.

Previous research, suggesting that drinking behavior is related
o drinking motives (Cooper, 1994; Cox and Klinger, 1988; Engels
t al., 2005) and alcohol expectancies (Abrams and Niaura, 1987;
rown et al., 1980; Cooper et al., 1988) may help to explain our
ndings that social support had a stronger inverse relationship
ith depression among those who drank alcohol regularly com-
ared to those who drank rarely or not at all. Alcohol outcome
xpectancy theory argues that positive expectations related to alco-
ol consumption, such as social rewards and alleviation of stress or
egative psychological states, are associated with increased drink-
ng (Christiansen and Goldman, 1983; Connors et al., 1986; Cooper
t al., 1988; Fromme and D’Amico, 2000; Jones et al., 2001). These
xpectancies may then affect drinking behavior by acting on a
endence 140 (2014) 175–182

person’s motivation to drink (Cooper et al., 1995). In the context
of our sample, one expectation of drinking may be a reduction of
stress or negative psychological states that are related to the con-
tinuing threat of terrorism and that this alleviation of stress occurs
through social engagement with family and friends. This expecta-
tion may serve as a motivation to drink socially, thereby activating
a person’s social support network which, as we have seen in the
present study, is directly associated with reduced depression.

It is important to emphasize that the positive influence of alco-
hol noted in the literature is for moderate drinking (Adams et al.,
2006; Agarwal, 2002; Baum-Baicker, 1985; Goldberg et al., 2001;
Koppes et al., 2005; Standridge et al., 2004). In our study, regu-
lar drinking behavior is a proxy for moderate drinking. Therefore,
we were not able to distinguish between those who drank once
or twice per week with those who drank more heavily. It may
be possible that once drinking reaches problematic levels, it is no
longer associated with increased effectiveness of social support.
This follows as chronic heavy drinking may be associated with
decreased quality and number of social relationships (World Health
Organization, 2011).

Our sensitivity analysis indicated that family social support had
the strongest benefit for those who drank everyday relative to those
who drank at least once a week or rarely/never. These results need
to be considered in light of the fact that there was a very small
number of participants who reported drinking everyday (n = 27),
which is also why in our primary analysis we used a dichotomized
alcohol use variable. Therefore, we can infer from the sensitivity
analysis that the frequent drinkers (i.e., those who drank at least
once every day) did not unduly influence the results of our original
analysis that included all regular drinkers.

4.1. Limitations

The present study had several important limitations. We relied
on a measure of alcohol use that did not include reported frequency
of alcohol consumption or related impairment. Future research
would benefit from more refined measures of alcohol use that
include direct measures of problematic drinking, diary accounts, or
ecological momentary assessments. Without additional measures
of alcohol expectancies or motives in our survey it was not possible
to further explore these potential mechanisms underlying the asso-
ciations observed. Finally, we examined a nationally representative
sample in Israel during a period of conflict; the results will need to
be replicated in other settings to determine the generalizability of
the findings.

4.2. Conclusions

Our study was unique in its exploration of alcohol use in a
modifying role of the social support-depression relationship dur-
ing ongoing terror in the Israeli context. Our primary finding, that
the inverse association between social support and depression over
time is stronger among those who drink regularly compared with
those who do not drink or drink rarely, indicates that alcohol may
be beneficial to psychological well-being when used moderately
and in social situations. Our findings suggest that clinicians treating
depression consider the potential benefits of alcohol consumption
for their clients, but only within the context of adequate and avail-
able social supports. Naturally, clinicians need to use good clinical
judgment. Careful monitoring of total alcohol consumption, doc-
umenting potential alcohol-related consequences, assessing the
adequacy of a patient’s support system, and tracking symptoms of
offer conclusive support for a moderating role of alcohol consump-
tion on depression, given the limitations noted for our alcohol use
measure. The study findings warrant replication in other samples
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nd contexts and with more specific measures of alcohol use and
roblematic drinking.
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