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ABSTRACT. Objective: The association between alcoholism in parents 
and related disorders in their offspring is well established in cultures 
with intermediate/high alcohol consumption, but not in those with 
low consumption, such as Israel. This study investigated differences in 
parental transmission of alcohol problems and related psychopathology 
between immigrants from the former Soviet Union (FSU) to Israel and 
other Israelis—two Israeli subgroups with differing alcohol consump-
tion behaviors and social norms. Method: A total of 1,347 adults from 
a household sample were interviewed. Regression analyses were used to 
examine associations between parental alcohol problems and participant 
disorders: alcohol, nicotine, and cannabis use disorders (AUD, NUD, 
CUD); antisocial personality disorder (ASPD); major depressive disor-
der (MDD); and posttraumatic stress disorder (PTSD). We also examined 
the associations of parental alcohol problems with participant disorders 
characterized with two latent factors: externalizing (EXT: AUD, NUD, 

CUD, ASPD) and internalizing (INT: MDD, PTSD). Differential parental 
transmission of alcohol problems in FSU (n = 315) and non-FSU (n = 
1,032) Israelis was examined with statistical interaction. Results: Among 
emigrants from the FSU, parental alcohol problems predicted AUD, 
NUD, CUD, ASPD, PTSD, EXT, and INT (mean ratios = 1.38–4.83). In 
non-FSU Israelis, parental alcohol problems predicted only ASPD and 
PTSD (mean ratios = 1.08–4.09). Signifi cant interactions were observed 
for AUD, CUD, PTSD, and EXT; each relationship was stronger in FSU 
Israelis and null (AUD, CUD, EXT) or less robust (PTSD) in other Is-
raelis. Conclusions: Parental alcohol problems were related to substance 
use and psychiatric disorders differently in FSU and other Israelis, two 
groups with different alcohol consumption levels and drinking norms. 
We propose that, in social contexts that vary in the degree to which they 
constrain alcohol behavior, underlying genetic predispositions may mani-
fest as different disorders. (J. Stud. Alcohol Drugs, 75, 859–869, 2014)
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OFFSPRING OF PARENTS WITH ALCOHOL prob-
lems are more likely to develop alcohol use disorders 

(AUDs; Cotton, 1979; Dinwiddie and Reich, 1991; Sher et 
al., 1991). The etiology of AUDs is complex, with approxi-
mately 50%–70% of the risk attributed to genetic factors 
(Heath et al., 1997). Other risk factors for AUDs can include 
adverse family environments characterized by disruption, 
deviant parental role models, and/or inadequate parenting 
(Enoch, 2006). Because of the shared liability of mental and 
substance use disorders (Kendler et al., 2003; Krueger et al., 
2002), a parental history of alcohol problems also broadly 

predisposes individuals to other psychopathology, including 
other substance use disorders, antisocial personality, depres-
sion, and anxiety disorders.
 Mounting evidence indicates that, in social contexts that 
limit deviant behaviors (such as heavy alcohol use), genetic 
infl uences on those behaviors are attenuated, whereas in 
less limiting contexts, genetic infl uences are stronger (Dick 
and Kendler, 2012; Shanahan and Hofer, 2005). Parental 
history of alcohol problems has been shown to predict 
offspring psychopathology in populations with moderate 
to high per capita alcohol consumption (Sher et al., 1991; 
van der Zwaluw et al., 2008). But it has not been examined 
in populations with historically low consumption, such 
as Israel (Harkin et al., 1997; World Health Organization, 
2011).
 For several reasons, the epidemiology of alcohol con-
sumption and problems in Israel provides a unique oppor-
tunity to examine parental transmission of liability to AUD 
and other psychopathology under contrasting social con-
texts. First, alcohol use and social norms related to alcohol 
in that country have changed over the past 20 years (Hasin 
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et al., 1998; Jaffe et al., 2009; Sznitman et al., 2013). Spe-
cifi cally, compared with earlier years (Levav et al., 1993), 
cohorts in more recent years are drinking (and using other 
drugs such as cannabis) more frequently and showing evi-
dence of more alcohol-related problems (Sznitman et al., 
2013). These increases in drinking and related problems 
(Spivak et al., 2007) have the potential to alter parental 
transmission of alcohol and other related psychopathology 
in Israelis. Additionally, during the 1990s, events in the 
former Soviet Union (FSU) precipitated a large-scale im-
migration to Israel. Since 1989, Israel has absorbed more 
than 900,000 emigrants from the FSU, increasing the coun-
try’s population by ~16% (Central Bureau of Statistics, 
2009). Emigrants from the FSU migrated from a country 
with one of the world’s highest alcohol consumption levels 
to a country with much lower per capita alcohol consump-
tion than most Western countries (Harkin et al., 1997; 
World Health Organization, 2011). Many FSU immigrants 
have preserved aspects of their culture, attitudes, and be-
haviors, including considerably greater alcohol consump-
tion and more permissive social norms regarding drinking 
than other Israelis (Hasin et al., 1998, 2002; Rahav et al., 
1999; Remennick, 2002; Schiff et al., 2005; Shmulewitz 
et al., 2012). Thus, the contrasting drinking-related social 
contexts of the FSU immigrants and other Israelis would 
be expected to differ in the degree to which they limit devi-
ant behaviors related to heavy drinking, consequently alter-
ing infl uences on these behaviors.
 These ethnic and epidemiological (i.e., age cohort) dif-
ferences in alcohol consumption and drinking norms may 
differentially affect the parental transmission of liability for 
psychiatric and substance use disorders in subgroups (i.e., 
FSU vs. non-FSU Israelis) of the Israeli population. To our 
knowledge, no study has explicitly compared the associa-
tion of parental history of alcohol problems and offspring 
disorders in two population subgroups exposed to contrast-
ing cultural infl uences regarding alcohol (e.g., consumption 
patterns, social norms). Thus, FSU immigrants to Israel 
and other Israelis provide a unique opportunity to examine 
the impact of such contextual differences.
 In the present study, we fi rst examined the relation-
ship between parental alcohol problems and the risk for 
offspring psychiatric and substance use disorders in a 
household sample of Israelis. Next, to test the hypothesis 
that different social contexts for FSU and non-FSU Israelis 
could underlie differences in transmission of liability, we 
examined group differences in these relationships between 
FSU and non-FSU Israelis by testing for statistical interac-
tion. Given the high degree of comorbidity among sub-
stance use and psychiatric disorders, we also examined the 
distribution of two latent factors refl ecting externalizing 
spectrum disorders and internalizing spectrum disorders 
and their association with parental history of alcohol prob-
lems. Furthermore, we explored an alternate explanation 

for our results, that immigration-related experiences, which 
in some cases can infl uence alcohol use and psychopathol-
ogy (Borges et al., 2010; Bourque et al., 2012), could un-
derlie differential transmission of liability. Finally, because 
differences have sometimes been found in the offspring 
psychopathology associated with paternal or maternal 
alcoholism (Coffelt et al., 2006; Dinwiddie and Reich, 
1991; Sher et al., 1991), we explored this aspect of family 
history.

Method

Study procedures and sample

 Data were collected in 2007–2009 from 1,349 adult 
household residents as described elsewhere (Shmulewitz 
et al., 2012). This sample was designed to investigate 
genetic and environmental infl uences on alcohol-related 
traits (Shmulewitz et al., 2012). Adults of Jewish ethnic-
ity (to maximize homogeneity) were selected by the Israeli 
Bureau of the Census from the Israeli Population Register. 
The Population Register covers household residents in all 
areas of Israel; potential respondents were selected directly 
from the register based on demographic characteristics 
and area of residence. Men were oversampled because 
addressing the study goals would have been diffi cult in 
Israeli women, who have very low rates of drinking 
(Shmulewitz et al., 2010). Interviewers received structured 
training and administered face-to-face computer-assisted 
interviews after obtaining written informed consent as 
approved by relevant institutional review boards (Shmule-
witz et al., 2010). The overall response rate was 68.9%. 
Quality control included fi eld observation, review of re-
corded interviews, and telephone verifi cation of responses. 
Data from 1,347 participants were used in the present 
study, after excluding two participants with missing data on 
biological parents. For these participants, ages ranged from 
21 to 67 years (M = 41.2, SD = 13.0); 76.3% (n = 1,030) 
were male; and 23.4% (n = 315) were emigrants from the 
FSU.
 Among participants originally from the FSU, the mean 
age at immigration was 24 (range: 1–54, SD = 14); 54.9% 
did not live in Israel before age 18; more than three quarters 
(77.3%) immigrated to Israel with at least one of their par-
ents; and 60% immigrated to Israel with both parents.

Measures

 Participants were interviewed with the Alcohol Use Disor-
der and Associated Disabilities Interview Schedule (AUDA-
DIS), a fully structured instrument designed for experienced 
lay interviewers (Grant et al., 1995), which has been used in 
large epidemiological studies internationally (Hasin et al., 
1997).
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Substance use and psychiatric disorders

 We assessed common psychiatric disorders using count 
indicators of the number of lifetime disorder criteria en-
dorsed (disorder severity), consistent with recent trends 
to use more informative dimensional variables rather than 
binary traits (Hasin et al., 2012). Lifetime criteria were used 
because parental history is associated with psychiatric dis-
orders throughout the life course.

Substance use disorders. The measures of alcohol use 
disorder (AUD), nicotine use disorder (NUD), and can-
nabis use disorder (CUD) have been described previously 
(AUD: Shmulewitz et al., 2010; NUD: Shmulewitz et al., 
2011; CUD: Walsh et al., 2014). Lifetime Diagnostic and 
Statistical Manual of Mental Disorders, Fourth Edition, Text 
Revision (DSM-IV-TR), criteria (American Psychiatric As-
sociation, 2000) were assessed using the AUDADIS (Grant 
et al., 2003). AUD was assessed among lifetime drinkers (at 
least one drink, n = 1,169, 86.8%); NUD among lifetime 
smokers ( 100 cigarettes, n = 734, 54.4%); and CUD among 
lifetime users (ever used, n = 322, 23.9%). Individuals who 
had never used the substance were coded as zero for disor-
der severity. The AUDADIS alcohol and drug dependence 
diagnoses have demonstrated good to excellent test–retest 
reliability (  = .67–.84) in clinical and general population 
samples (Hasin et al., 2007, 2012) and good to excellent 
convergent, discriminant, and construct validity in samples 
within the United States (Demyttenaere et al., 2004; Hasin 
et al., 1997, 1998) and internationally (Canino et al., 1999). 
Maxdrinks, or the maximum number of drinks consumed 
per day, was assessed with the AUDADIS (Grant et al., 
1995; Hasin et al., 2007) adapted for the present study. The 
AUDADIS measure of maxdrinks has very good interrater 
reliability (intraclass correlation coeffi cients of .70 [Hasin et 
al., 2007]).

Major depressive disorder and posttraumatic stress dis-
order. Assessment of major depressive disorder (MDD) has 
been described previously (Shoval et al., 2014). In brief, 
lifetime DSM-IV criteria for MDD were assessed using the 
major depression module from the PRISM (Psychiatric Re-
search Interview for Substance Use and Mental Disorders; 
Hasin et al., 2006) among individuals who had experienced 
at least 2 weeks of depressed mood or anhedonia (n = 483, 
35.8%). The PRISM shows good to excellent test–retest 
reliability for MDD diagnosis in clinical (  = .64–.87) 
samples. Posttraumatic stress disorder (PTSD) has been 
described previously (Walsh et al., 2014). In brief, lifetime 
DSM-IV criteria for PTSD were assessed using AUDADIS 
among individuals who reported experiencing a serious 
traumatic event (n = 1,127, 84.2%). This scale has shown 
good (  = .66) test–retest reliability in previous research 
(Grant et al., 1995). Individuals who were not assessed for 
a mood disorder or PTSD were coded as zero for disorder 
severity.

Antisocial personality disorder. DSM-IV criteria for anti-
social personality disorder (ASPD) were assessed among all 
respondents, using the AUDADIS. ASPD criteria consisted 
of 15 DSM-IV conduct disorder criteria with onset before 
age 15 years and 7 adult antisocial behavior criteria (e.g., 
repeatedly performing acts that are ground for arrest, deceit-
fulness, lack of remorse) since age 15. Test–retest reliability 
of the AUDADIS-IV ASPD diagnosis is excellent (  = .79) 
(Grant et al., 2003) and compares favorably with results 
using semistructured personality interviews in treatment 
samples (Zimmerman et al., 2004). Convergent validity of 
ASPD has been shown to be good to excellent (Compton et 
al., 2005).

Latent trait structure. Using the established meta-structure 
for these disorders (Kendler et al., 2003; Krueger et al., 
2002), we created an externalizing (EXT) factor (AUD, 
NUD, CUD, ASPD) and an internalizing (INT) factor (MDD, 
PTSD), using confi rmatory factor analysis in Mplus (Muthén 
and Muthén, 2002). A two-factor solution provided an excel-
lent fi t to the data (Tucker–Lewis index = .99; comparative 
fi t index = .99; root mean square error of approximation = 
.02). In this sample, EXT is largely infl uenced by ASPD, 
moderately by AUD, and slightly less so by CUD and NUD 
(factor loadings: 0.94, 0.56, 0.47, 0.38, respectively). Factor 
loadings for INT are 0.62 for MDD and 0.50 for PTSD. Fac-
tor structure and loadings are depicted in Figure 1.

Parental history of alcohol problems

 Parental histories of alcohol problems were assessed using 
the AUDADIS module, which followed the module evaluat-
ing the respondent’s own AUD history. In the parental history 
module, interviewers read examples of the respective diag-
nostic criteria, including readily observable manifestations 
of the disorder, because these are most likely to be known 
to offspring (Andreasen et al., 1977; Heiman et al., 2008; 
Slutske et al., 1996). Then the interviewers asked separately 
about whether respondents’ biological father or mother ex-
perienced the condition as defi ned. The AUDADIS family 
history of AUD measure has excellent test–retest reliability 
(Dawson and Grant, 1998). Binary variables were created 
representing parental history of alcohol problems for either 
father or mother, because the frequency of participants with 
a maternal-only history of alcohol problems (n = 35; 2.6%) 
was too low for separate analysis.

Immigration-related experiences

 The diffi culty of the immigration experience for FSU 
Israelis was assessed with the following response options: 
easier than expected (14.5%), about what I expected (34.7%), 
harder than expected (34.1%), and I did not have expectations
(16.8%). Reasons for immigrating (possible indicators of 
selection into immigration) were assessed by asking, “What 
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FIGURE 1. Factor structure of substance use and psychiatric disorders by in 1,347 Israeli household adults. Notes: Values are standardized factor loadings 
(all signifi cant p < .001); the externalizing spectrum and internalizing spectrum latent factors are related (Pearson correlation = .39). AUD = alcohol use 
disorder; NUD = nicotine use disorder; CUD = cannabis use disorder; ASPD = antisocial personality disorder; MDD = major depressive disorder; PTSD = 
posttraumatic stress disorder.

were your main reasons for moving from the FSU to Israel?” 
The most frequently endorsed responses were (a) parents 
decided to immigrate to Israel (46.3%), (b) wanted the chil-
dren to have a better life fi nancially (26.0%), and (c) fear of 
anti-Semitism in the country where I was living (19.0%).

Statistical analyses

 First, we examined the mean number of lifetime disorder 
criteria (severity) in the full sample and the signifi cant differ-
ences in mean severity and latent factor (EXT, INT) scores 
by demographic characteristics previously shown to infl uence 
risk for substance and psychiatric disorders in this sample 
(sex, age, and FSU immigrant status; Shmulewitz et al., 2010, 
2011). These analyses were conducted using Kruskal–Wal-
lis tests in SAS Version 9.3 (SAS Institute Inc., Cary, NC). 
Next, the associations of parental history of alcohol problems 
with each offspring psychiatric and substance use disorder 
(severity) were assessed using zero-infl ated negative binomial 
regression models, adjusted for sex and age. The appropriate 
distribution for disorder severity phenotypes was determined 
using traditional fi t statistics (Akaike’s Information Criterion, 
difference in chi-square) for the data modeled using normal, 
Poisson, negative binomial, and zero-infl ated distributions; 
data best fi t the zero-infl ated negative binomial. The latent 
factors (EXT and INT) were analyzed using linear regression, 
because they are normally distributed (M = 0, SD = 1).

 To determine whether parental transmission differed sig-
nifi cantly between FSU and non-FSU Israelis, we assessed 
interaction between parental history of alcohol problems 
and FSU status on the additive scale, because additive in-
teractions refl ect the current conceptual understanding of 
biological interaction and causal synergism (Spiegelman and 
Hertzmark, 2005; Spiegelman et al., 2007). Additive interac-
tion was assessed by including an interaction term (Parental 
History × FSU Status) in separate zero-infl ated negative 
binomial regression models (Spiegelman and Hertzmark, 
2005) for each disorder severity outcome. These analyses 
were performed in proc GENMOD using SAS 9.3 (SAS 
Institute, Inc., Cary, NC). A structural equation-modeling 
framework conducted in Mplus (Muthén and Muthén, 2002) 
was used for the association and interaction analyses involv-
ing the latent EXT and INT factors. The estimate for the 
interaction term (Parental History × FSU Status) represented 
the interaction contrast (IC), a “difference in differences” 
effect. This “difference in differences” was evaluated as 
follows. First, the mean difference in participant disorder se-
verity between FSU and other Israelis was evaluated among 
those with a parental history of alcohol problems. Next, this 
difference was evaluated among those without a parental his-
tory of alcohol problems. Last, the IC—that is, the difference 
in these two mean differences—was evaluated to determine 
whether the effect of parental alcohol problems was greater 
among Israelis who emigrated from the FSU compared with 
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Israelis who did not. Likelihood ratio chi-square tests were 
used to assess the statistical signifi cance of the IC and the 
mean differences.

Exploratory analyses

 To explore an alternate explanation for the study results—
that immigration-related experiences explained the observed 
differences in transmission of liability between FSU im-
migrants and other Israelis—we investigated the effects of 
immigration-related variables on the primary association/
interaction analysis.
 First, we explored whether there was a post-immigration 
increase in AUD severity. FSU Israelis were asked whether 
there was there ever a period before they immigrated to 
Israel when they drank more heavily than in the past 12 
months. Forty percent of the FSU Israeli participants 
who responded to this question said “yes” and continued 
to answer interview questions about drinking behaviors 
before immigration. Similarly, FSU Israelis were asked 
whether there was a period since they immigrated to Israel 
when they drank more heavily than in the past 12 months. 
Twenty-eight percent of the FSU Israeli participants who 
responded to this question said “yes” and continued to 
answer questions about drinking behaviors since immigra-
tion. Because drinking increases among those immigrating 
before age 18 would be expected because they were enter-
ing the age of risk for regular drinking and drinking prob-
lems (Hasin et al., 2007), we conducted analyses separately 
in participants who immigrated to Israel before age 18 
(41.5%) and at age 18 or later (54.9%). Post-immigration 
drinking increases in those immigrating after age 18 could 
be attributed to immigration. This exploration was con-
ducted in SAS with paired-sample t tests comparing AUD 
severity of FSU immigrants before and after immigration 
to Israel among those who immigrated to Israel before age 
18 and after age 18.
 Second, we repeated the primary analyses replacing 
lifetime with current criteria scores, given the potential 
interpretation that the current criterion may better refl ect 
drinking-related problems in Israel (after immigration). 
Third, to assess effects of immigration diffi culty on the dif-
ferential associations of parental history of alcohol problems 
and psychopathology between FSU immigrants and other 
Israelis, we repeated the primary analyses, adjusting for the 
immigration diffi culty variable. Fourth, to assess the effects 
of possible migration-related selection bias on the differen-
tial associations, we repeated the primary analyses, adjusted 
for each of the individual reasons for immigration. 
 Last, to assess whether these participants with a maternal-
only history of alcohol problems affected the main results, 
we conducted post hoc analyses that paralleled the primary 
analyses, excluding the 35 participants with a maternal-only 
history of alcohol problems.

Results

Descriptive information

 For each substance use and psychiatric disorder, the mean 
number of criteria endorsed is shown in Table 1. In the full 
sample (N = 1,347), means of AUD, NUD, CUD, and ASPD 
criteria were higher in males (p < .001), whereas means of 
MDD and PTSD criteria were higher in females (p < .001). 
Higher AUD, NUD, ASPD, and PTSD means, and lower 
means of MDD criteria, were endorsed by FSU Israelis com-
pared with non-FSU Israelis (p < .001). Similarly, the exter-
nalizing latent factor (EXT) showed a higher mean in FSU 
Israelis (p < .001). Although age was analyzed continuously 
in all regression analyses, we dichotomized age in Table 
1 to display age differences in disorder criteria severity. 
Mean criteria counts for AUD, CUD, ASPD, and EXT were 
signifi cantly higher in younger (ages 21–40) than in older 
(ages 41–68) participants (p < .001), whereas NUD, PTSD, 
and INT were signifi cantly greater in older participants (p < 
.001) (Table 1 and Table 2).

Parental history of alcohol problems and offspring disorders

 Parental alcohol problems were found in 15.7% of the full 
sample: 13.8% among non-FSU Israelis and 21.9% among 
FSU Israelis. Parental alcohol problems were signifi cantly 
associated with greater NUD, ASPD, PTSD, and EXT in 
offspring (Table 3 includes mean ratios for NUD, ASPD, 
and PTSD and linear regression [ ] coeffi cients for INT and 
EXT). Among non-FSU Israelis, parental alcohol problems 
were signifi cantly associated with ASPD and PTSD (mean 
ratios, Table 3). Among FSU Israelis, parental alcohol prob-
lems were associated with AUD, NUD, CUD, ASPD, PTSD, 
EXT, and INT (mean ratios/  coeffi cients, Table 3). The as-
sociation between parental history of alcohol problems and 
each disorder is depicted in Figure 2 separately for FSU and 
non-FSU Israelis.

Interaction between parental history of alcohol problems 
and FSU status

 FSU status and parental alcohol problems showed a sig-
nifi cant additive interaction effect on AUD (IC = 0.55, p < 
.01), CUD (IC = 0.48, p < .01), PTSD severity (IC = 1.11, 
p < .001), and EXT (IC = 1.13, p < .001). The associations 
between parental alcohol problems and participant outcomes 
(AUD, CUD, PTSD, EXT) were stronger in FSU Israelis, 
whereas these associations were weaker (PTSD) or null 
(AUD, CUD, EXT) in non-FSU Israelis (Table 4).

Exploratory analysis

 Exploratory analyses investigated immigration experi-
ences as an alternative explanation for FSU/non-FSU dif-
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ferences in liability transmission. Taken as a whole, FSU 
Israelis (n = 315) reported similar average maxdrinks before 
(7.2, SD = 5.5) and after (7.1, SD = 4.6) immigration (p
= .387). For those who immigrated to Israel before age 
18, there was a signifi cant increase in AUD severity after 
immigration (p < .001), with the average AUD severity in-
creasing from 0.01 (SD = 0.08) before immigration to 0.20 
(SD = 0.41) after immigration. However, among those who 
immigrated to Israel after age 18, mean post-immigration 
AUD severity was signifi cantly lower than before immigra-
tion (p = .018), with average AUD severity decreasing from 
0.17 (SD = 0.38) before immigration to 0.10 (SD = 0.30) 
after immigration. Using current criteria scores, results were 
signifi cant for PTSD (IC = 1.27, p = .03) and in the same 

direction as the lifetime criteria scores for AUD, CUD, and 
EXT but not statistically signifi cant, most likely because of 
the lower prevalence of current than lifetime criteria. The 
results of the interaction analysis remained unchanged after 
we adjusted for either immigration diffi culty or reasons for 
immigration (Table 4).
 Finally, we explored the effects of maternal versus pater-
nal history of alcohol problems. In analyses excluding partic-
ipants with maternal-only alcohol problems, the interaction 
contrasts for AUD and PTSD increased nominally (AUD: 
IC = 0.62, p < .01; PTSD: IC = 1.21, p < .001), whereas 
CUD and EXT remained unchanged (CUD: IC = 0.48, p < 
.01; EXT: IC = 1.13, p < .001). These results are depicted in 
Figure 3.

TABLE 1. Mean criteria counts for lifetime substance use and psychiatric disorders by key demographics in 1,347 Israeli household adults

Mean criteria counts Latent dimensions

AUD NUD CUD ASPD MDD PTSD EXT INT
Variable n M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

All  1,347 1.4 (1.9) 2.7 (3.1) 0.4 (1.5) 2.7 (3.6) 2.0 (2.9) 1.6 (2.8) 0.0 (1.0) 0.0 (1.0)
FSU status
 Non-FSU Israelis 1,032 1.3 (1.9) 2.5 (3.0) 0.4 (1.5) 2.5 (3.4) 2.1 (3.0)** 1.5 (2.7) 0.1 (0.8) 0.0 (1.0)
 FSU Israelis 315 1.8 (2.2)** 3.4 (3.2)** 0.3 (1.2) 3.2 (4.2)** 1.7 (2.8) 1.9 (2.9)** 0.2 (0.9)** 0.0 (0.9)
Non-FSU Israelis 1,032
 Sex
  Men 788 1.5 (1.9)** 2.7 (3.1)** 0.5 (1.7)** 3.4 (4.0)** 1.9 (2.9) 1.3 (2.5) 0.0 (0.8) 0.1 (1.0)
  Women 244 0.7 (1.4) 1.8 (2.7) 0.1 (0.6) 1.3 (1.9) 2.7 (3.3)** 2.5 (3.5)** -0.3 (0.6) -0.1 (0.9)
 Age cohort
  21–40 535 1.7 (2.0)** 2.3 (3.1) 0.7 (1.9)** 3.4 (4.0)** 2.1 (3.1) 1.4 (2.6) 0.1 (0.9) 0.2 (1.1)
  41–68 497 0.8 (1.6) 2.7 (2.9)** 0.2 (0.8) 2.4 (3.4) 2.1 (3.0) 1.8 (3.0)** -0.2 (0.6) -0.2 (0.7)
FSU Israelis 315
 Sex
  Men 240 2.1 (2.3)** 3.7 (3.3)** 0.4 (1.4)** 3.9 (4.6)** 1.6 (2.8) 1.5 (2.4) 0.3 (0.9) 0.0 (1.0)
  Women 75 0.6 (1.2) 2.2 (2.8) 0.1 (3.4) 2.0 (3.2) 1.7 (2.9)** 2.5 (3.2)** -0.3 (0.6) -0.2 (0.6)
 Age cohort
  21–40 143 2.1 (2.3)** 3.2 (3.3) 0.6 (1.7)** 4.4 (5.3)** 1.8 (2.8)** 1.1 (1.9) 0.3 (1.1) 0.2 (1.1)
  41–68 172 1.5 (2.0) 3.5 (3.2) 0.1 (0.6) 2.6 (3.1) 1.6 (2.9) 2.2 (3.0)** 0.1 (0.7) -0.2 (0.7)

Notes: Age is dichotomized (using a median split) for presentation in this table, but analyzed continuously in all regression analyses. All substance use and 
psychiatric disorders were assessed using the Alcohol Use Disorder and Associated Disabilities Interview Schedule-IV, with higher scores indicating more 
symptoms endorsed; AUD = alcohol use disorder; NUD = nicotine use disorder; CUD = cannabis use disorder; ASPD = antisocial personality disorder; MDD 
= major depressive disorder; PTSD = posttraumatic stress disorder; EXT = externalizing factor; INT = internalizing factor; FSU = former Soviet Union.
**Indicates signifi cant rank differences (Kruskal–Wallis chi-square test-statistic detailed in Table 2).

TABLE 2. Mean differences in criteria counts for substance use and psychiatric disorders by key demographics in 1,347 Israeli 
household adults

Mean differences (Kruskal–Wallis chi-square test statistic)

Key demographics n AUD NUD CUD ASPD MDD PTSD EXT INT

FSU status
 Non-FSU Israeli 1,034 – – – – 2.53* – – –
 FSU Israeli 315 3.74** 4.48** – 1.98** – – 3.50** –
Sex
 Men 790 7.23** 4.27** 5.52** 11.22** – – 8.60** –
 Women 244 – – – – 3.00* 5.01** – 7.75**
Age
 21–40 years 535 8.48** – 5.91** 4.45** – – 5.75** –

41 years 499 – 1.94** – – – 2.03**  2.34**

Notes: AUD = alcohol use disorder; NUD = nicotine use disorder; CUD = cannabis use disorder; ASPD = antisocial personality 
disorder; MDD = major depressive disorder; PTSD = posttraumatic stress disorder; EXT = latent dimension refl ecting exter-
nalizing spectrum disorders; INT = latent dimension refl ecting internalizing spectrum disorders; FSU = former Soviet Union.
*p < .01; **p < .001.
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TABLE 3. Association between parental history of problems related to alcohol and participant psychiatric and substance 
use disorders: Israeli household adults stratifi ed by former Soviet Union (FSU) status

Parental history of alcohol problems
Mean ratios [95% confi dence interval]

Full sample Non-FSU Israelis FSU Israelis
Variable (N = 1,347) (n = 1,032) (n = 315)

Participant disorder
 Alcohol use disorder 1.47 [0.99, 1.93] 1.05 [0.74, 1.47] 2.21 [1.40, 3.48]*
 Nicotine use disorder 1.81 [1.16, 2.84]** 1.33 [0.74, 2.37] 2.55 [1.25, 5.23]**
 Cannabis use disorder 1.06 [0.86, 1.29] 0.88 [0.66, 1.19] 1.38 [1.07, 1.78]**
 Antisocial personality 3.10 [1.78, 5.40]** 2.03 [1.01, 4.09]* 4.83 [1.93, 12.05]**
 Major depression 1.34 [0.86, 2.07] 1.19 [0.67, 2.09] 1.70 [0.85, 3.39]
 Posttraumatic stress 2.12 [1.42, 3.16]** 1.80 [1.08, 3.01]* 2.58 [1.35, 4.92]**

Parental history of alcohol problems
 [95% confi dence interval]

Latent dimension
 Externalizing factor 0.20 [0.09, 0.32]** 0.09 [-0.05, 0.24] 0.34 [0.15, 0.53]**
 Internalizing factor 0.08 [-0.06, 0.23] 0.06 [-0.24, 0.13] 0.26 [0.05, 0.48]*

Note: Mean ratios are adjusted for sex and age.
*p < .05; **p < .001.

FIGURE 2. Association between parental history of alcohol problems and participants’ psychiatric and substance use disorders in 1,347 Israeli household 
adults. Notes: Mean ratios from zero-infl ated negative binomial regression, adjusted for sex and age. AUD = alcohol use disorder; NUD = nicotine use disor-
der; CUD = cannabis use disorder; ASPD = antisocial personality disorder; MDD = major depressive disorder; PTSD = posttraumatic stress disorder; FSU = 
former Soviet Union; INT = latent dimension refl ecting internalizing spectrum disorders; EXT = latent dimension refl ecting externalizing spectrum disorders.
**Indicates signifi cant differences by FSU immigrant status (p < .05).

Discussion

 This Israeli sample includes two groups (FSU and non-
FSU Israelis) with different alcohol consumption behaviors 
and norms (Shmulewitz et al., 2012), enabling examination 
of social context on the transmission of liability for AUDs 
and psychopathology. The fi ndings indicated that parental 
history of alcohol problems was differentially related to 
substance use and psychiatric disorders in Israelis who 
emigrated from the FSU. Specifi cally, associations between 
parental history of alcohol problems and offspring AUD, 

CUD, PTSD, and EXT were stronger in FSU Israelis than 
in non-FSU Israelis. Because of the “agnostic” nature of 
statistical interaction analysis, results also support the al-
ternative interpretation that participant disorder severity 
differences between those with a parental history of alcohol 
problems and those without a parental history are different 
among FSU participants than among non-FSU participants. 
These fi ndings support the concept that, although shared 
risk factors may infl uence each of these disorders, their 
manifestation may depend on social context (Shanahan and 
Hofer, 2005).
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TABLE 4. Interactions between parental history of alcohol problems and former Soviet Union (FSU) 
immigrant status, and effects on substance use and psychiatric disorders in 1,347 Israeli household 
adults

FSU Status × Parental History of Alcohol Problems

Lifetime symptom counts Current symptom counts
Variable Interaction contrasts Interaction contrasts

Participant disorder
 Alcohol use disorder 0.55* [0.10, 0.99] 0.49  [-0.01, 0.99]
 Nicotine use disorder 0.40  [-0.20, 0.99] 0.45  [-0.34, 1.32]
 Cannabis use disorder 0.48*  [0.25, 0.71] 0.41  [-0.03, 0.78]
 Antisocial personality 0.80  [-0.15, 1.45] 0.99  [-0.15, 2.45]
 Major depressive disorder 0.27  [-0.19, 0.73] 0.39  [-0.11, 0.79]
 Posttraumatic stress disorder 1.11*  [0.62, 1.61] 1.27*  [0.80, 1.96]
Latent dimensions
 Internalizing factor 1.33  [-0.98, 1.82] 1.44  [-0.78, 2.31]
 Externalizing factor 1.13*  [1.01, 1.69] 1.27  [-0.03, 1.87]

Notes: Interaction contrast is the difference in the mean differences for FSU and other Israelis (i.e., 
the contrast of the effect of parental alcohol problems on offspring outcome among Israelis who 
emigrated from the FSU, compared with Israelis who did not); internalizing factor = latent dimen-
sion refl ecting internalizing spectrum disorders; externalizing factor = latent dimension refl ecting 
externalizing spectrum disorders; all models adjusted for sex, age, immigration expectancies, and 
reasons for immigration.
*p < .01.

FIGURE 3. Differences in mean symptom counts of disorders between participants with and without a positive parental history of alcohol problems. Notes:
FSU = former Soviet Union; AUD = alcohol use disorder; NUD = nicotine use disorder; CUD = cannabis use disorder; ASPD = antisocial personality disorder; 
MDD = major depressive disorder; PTSD = posttraumatic stress disorder; INT = latent dimension refl ecting internalizing spectrum disorders; EXT = latent 
dimension refl ecting externalizing spectrum disorders; all mean differences are adjusted for sex and age.

 We propose that, in social contexts that vary in the de-
gree to which they constrain specifi c behavior, underlying 
genetic predispositions may manifest as different disorders. 
In contrast to earlier age cohorts of Israelis (Levav et al., 
1993), younger cohorts have begun drinking and using can-
nabis more and have shown more alcohol-related problems 
(Jaffe et al., 2009). This may be attributable to multiple in-
fl uences, such as alcohol marketing, increases in availability 
(Jaffe et al., 2009), and changing norms. In Israel, where 
heavy drinking and other drug problems have historically 
been limited (Levav et al., 1993) but are increasing among 

younger Israelis (Jaffe et al., 2009; Sznitman et al., 2013), 
an underlying predisposition to psychopathology may mani-
fest as disorders other than AUDs or other substance use 
disorders in parents of non-FSU Israelis but as substance 
use disorders in their children, among whom more accepting 
social norms of  regular/heavy alcohol consumption and other 
drug use are evidently becoming more common. Conversely, 
predisposition to psychopathology manifested more similarly 
among FSU parents and offspring, because both had similar 
cultural and social contexts for drinking and other drug use 
behaviors.
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 Therefore, alcohol consumption and attitudes toward 
drinking not only differ between emigrants from the FSU 
and other Israelis, but they also differ between older and 
younger cohorts of Israelis (Sznitman et al., 2013). We did 
not observe these effects with NUDs; a parental history of 
alcohol problems was related to offspring NUD in both FSU 
and non-FSU groups. We believe that this is a result of the 
consistent and moderate to heavy use of nicotine in both 
older and younger cohorts of Israelis (Levav et al., 2009), 
which is in contrast to alcohol and cannabis consumption. 
Although this study focused on group differences between 
FSU and non-FSU Israelis, future studies should examine 
specifi c cultural and psychosocial factors that may be con-
tributing to the group differences in parental transmission 
found in this study.
 In addition to the fi ndings specifi c to the transmission of 
parental alcohol problems to offspring substance use disor-
ders, this study’s fi ndings indicate that there is a stronger 
association between parental history of alcohol problems and 
offspring PTSD in FSU Israelis than in non-FSU Israelis. 
Previous studies have found an association between parental 
alcohol problems and offspring mood and anxiety disorders 
(Kendler et al., 1997, 2003; Krueger et al., 2002). In addition 
to genetic liability, children of alcoholics are more likely to 
be exposed to adverse and potentially traumatic events (Hall 
and Webster, 2002). Moreover, previous studies suggest that 
the adult children of alcoholics may develop less effective 
stress management strategies and present more clinically 
at-risk patterns of responses than their counterparts (Hall 
and Webster, 2002). Furthermore, data from the present 
study indicate that there is increased PTSD severity in FSU 
Israelis compared with non-FSU Israelis, suggesting that po-
tentially adverse or traumatizing experiences related to FSU 
immigrant status may be mediating the association between 
parental alcohol problems and PTSD in the FSU-Israeli 
subgroup.
 In this study, we examined the impact of social context on 
the transmission of liability for AUDs and psychopathology. 
However, because some studies show recent immigration as 
a risk for psychopathology (Bourque et al., 2012), including 
alcohol use and related disorders (Adrian, 2002; Johnson et 
al., 2002; Krupinski et al., 1984), we explored whether the 
impact of immigration could be an alternative explanation 
for the differential transmission of liability. First, we found 
no signifi cant increase in AUD severity following immigra-
tion among those who were older than 18 when they immi-
grated to Israel, only among those who were younger than 
18 before immigration. This fi nding was expected because 
of the typical age at onset for drinking behaviors in late ado-
lescence or early adulthood (the subset of immigrants who 
came to Israel before age 18 would have entered the age of 
risk after they arrived in Israel). Second, results using cur-
rent rather than lifetime criteria of disorders operated in the 
same direction. Furthermore, when immigration diffi culty 

and reasons for immigration were modeled in the interaction 
analysis, results were unchanged.
 Taken together, these fi ndings do not support immigra-
tion-related experiences as an alternative explanation for the 
study results. Although immigration-related stress has been 
shown to increase drinking in previous studies, much of 
this research is based on studies of individuals migrating to 
countries with moderate to high alcohol consumption from 
countries with less alcohol consumption. The FSU-Israeli 
group examined in this study differs from previously stud-
ied immigrant groups in that there is signifi cantly greater 
alcohol consumption in their country of origin (the former 
Soviet Union) compared with Israel. However, future studies 
specifi cally designed to study immigration experiences of 
FSU Israelis should address this question further.
 Previous studies have demonstrated differences in off-
spring psychopathology among those with a paternal his-
tory of alcoholism as compared with a maternal history of 
alcoholism (Coffelt et al., 2006; Dinwiddie and Reich, 1991; 
Sher et al., 1991). However, taken as a whole, this literature 
is largely inconclusive regarding whether maternal or pater-
nal alcoholism is related to more severe psychopathology 
(Pearson et al., 2012). Yet, post hoc analyses that excluded 
the subset of participants with a positive maternal history of 
problems with alcohol remained largely unchanged (the in-
teraction contrasts for PTSD and AUD increased nominally). 
This fi nding indicates that paternal alcoholism may have a 
greater impact on a participant’s PTSD and AUD severity 
within this sample.
 Limitations of the study are noted. The transmission of 
parental substance use problems and psychopathology to 
offspring outcomes is infl uenced by both genetics and home 
environment. Exposure to parents with psychopathology 
increases the likelihood of environmental risk factors for 
psychopathology (e.g., abuse, neglect, poor living condi-
tions, lack of parental monitoring or warmth, and parental 
divorce) (Enoch, 2006). The relationships between the ef-
fects of genetics and the home environment are complex and 
beyond the scope of the present analysis, but future studies 
incorporating these effects are warranted. These analyses 
assume that parental problems preceded offspring lifetime 
psychopathology. However, when analyses were repeated us-
ing current symptom scores, the results operated in the same 
direction as lifetime symptom scores with decreased statisti-
cal signifi cance (likely because of the decreased number of 
individuals endorsing criteria). This fi nding indicates that 
this assumption did not bias the fi ndings.
 Finally, although this study used a measure of parental 
alcohol history that has been used in many health-related 
studies (McLaughlin et al., 2012), this measure refl ects the 
participants’ perception of their parents’ alcohol history and 
may be biased by the participants’ individual experiences 
(Kendler et al., 1991). However, a recent study in Sweden 
comparing the prevalence of a child’s perception of family 
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alcohol problems to true prevalence indicates that this is an 
acceptable proxy (Kendler et al., 2012). In addition, a statis-
tical power analysis conducted in this sample confi rmed that, 
given the parameters of this study (i.e., sample and effect 
sizes), there was not complete power to detect interaction 
effects for all outcomes. Specifi cally, there was only 84.3% 
power and 89.6% power to detect interaction effects for 
ASPD and MDD, respectively.
 In conclusion, fi ndings from this study demonstrate the 
importance of understanding the cultural milieu of popula-
tions in terms of risk factors for psychiatric and substance 
use disorders. Specifi cally, this study indicated that as-
sociations between a parental history of alcohol problems 
and offspring AUD, CUD, PTSD, and EXT were stronger 
in FSU Israelis than in non-FSU Israelis, two Israeli groups 
that differ in alcohol use patterns and related social norms. 
These results support the concept that, in social contexts that 
limit deviant behaviors (such as heavy alcohol use), genetic 
infl uences on those behaviors are attenuated, whereas, in less 
limiting contexts, genetic infl uences are stronger (Dick and 
Kendler, 2012; Shanahan and Hofer, 2005). These fi ndings 
also have implications for clinicians. Health care profes-
sionals should recognize that individuals who have parents 
with a history of alcohol problems could be more vulner-
able to developing several related psychiatric and substance 
use disorders, in addition to AUD. Finally, clinicians should 
consider the cultural context of their patients in terms of pre-
disposing factors for psychiatric and substance use disorders.
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