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Objective: Jews drink less than other Caucasians and have a
higher prevalence of ADH2*2, an allele of an alcohol dehydro-
genase gene that protects against heavy drinking. The relation-
ship of ADH2 polymorphisms to lifetime maximum number of
drinks per occasion was investigated in recent Russian immi-

grants to Israel (exposed to heavier drinking in their country of
origin), other Israeli Ashkenazis, and Sephardics.

Method: Seventy-five randomly sampled Israelis participated
in a structured interview. ADH2 was genotyped for 68 subjects.

Results: ADH2*2 predicted less drinking; however, associations
between ADH2 and drinking appeared to differ across the
groups, consistent with differences in environmental exposure
to heavy drinking.

Conclusions: The findings support a protective effect for
ADH2*2 against heavy drinking in Jewish samples but also sug-
gest the importance of environment. Future work should inves-
tigate interactions between genes and the environment in
larger samples.

(Am J Psychiatry 2002; 159:1432–1434)

Jewish individuals have low rates of alcoholism (1), but
little is known about influences on their drinking behavior,
which may ultimately prove informative about alcoholism
in general. Alcohol dehydrogenase is the principle enzyme
for ethanol oxidation (2). A functional polymorphism of
the alcohol dehydrogenase genes, ADH2*2, has been
shown to protect against alcoholism (2). ADH2*2 occurs in
approximately 30% of Jewish individuals (3, 4), suggesting
an explanatory role for ADH2 in drinking by Jews. However,
the relationship of ADH2*2 to drinking in Jews varies (3, 4),
possibly because of environmental influences or method-

ological variation. Studying contrasting Jewish groups with
consistent methods should provide clarification.

Russia’s per capita alcohol consumption level is very
high, while Israel’s is very low. Until recently, the two main
subgroups of Israeli Jews were Ashkenazis (European/
Russian background) and Sephardics (Middle Eastern/
North African background), who differ in drinking pat-
terns (5). Since 1989, approximately 720,000 new immi-
grants from the former Soviet Union have arrived in Israel,
now forming a third group. Recent Russian immigrants
drink more than other Israelis (6). Therefore, ADH2*2 and
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drinking were studied in these three contrasting Israeli
groups.

Method

Three neighborhoods with predominantly Ashkenazi, Sephar-
dic, and recent Russian immigrant residents, respectively, were
identified within a city. Buildings were randomly selected within
each neighborhood, and households were randomly selected
within those buildings. Introduction letters were mailed to 103
households, followed by a call in which one household member
aged 22–65 was randomly selected (men were oversampled) and
invited to participate in an interview. Nurses or physicians con-
ducted private in-person interviews with 75 subjects (response
rate, 73%) and obtained DNA for genotyping from 68 (91% of in-
terviewees). Enzymatic amplification of genomic DNA followed
by hybridization with allele-specific oligonucleotides determined
ADH2 genotype (7). After complete description of the study to the
subjects, written informed consent was obtained.

Sections from a structured interview (8) were translated into
Hebrew and Russian (available from D.H.). In this report, we
present an analysis of the lifetime maximum number of drinks
per occasion, a measure suitable for alcoholics and nonalcoholics
(9). In an interrater reliability study of 23 Israeli subjects, the in-
terrater correlation coefficient for maximum drinks per occasion
was excellent (0.96). While biochemical drinking validators were
not used, these might prove useful in future studies.

Because of some mixing within the three neighborhoods, final
determination of Ashkenazi, Sephardic, or recent Russian immi-
grant status was based on self-report (5). Ashkenazi origins (N=
23) included Europe, the Americas, Australia, South Africa, and
the former Soviet Union for subjects who had arrived before 1989;
Sephardic origins (N=25) included North Africa and the Middle
East. Recent Russians immigrants (N=27) were those who had
emigrated from the former Soviet Union since 1989. Approxi-
mately 70% of the subjects were male, and most were married and
working. The Ashkenazis were older (mean=48.7 years, SD=9.8)
than the new Russian immigrants (mean=42.3 years, SD=11.0) or
Sephardics (mean=36.3 years, SD=10.8).

The association between population group and ADH2*2 allele
frequency was determined by chi-square test. The maximum
number of drinks per occasion, a count variable, had a skewed
distribution and heterogeneous variances across groups, so
group differences were determined with the Kruskal-Wallis test.
Poisson regression (10), appropriate for count outcomes with
skewed distributions that violate variance assumptions for linear
regression, indicated the relationship of ADH2 to maximum
drinks per occasion while controlling for group, gender, and other
variables. For each predictor, a mean ratio estimate was derived,
the interpretation of which is similar to that for an odds ratio.
Within-group associations between genotype and maximum
drinks per occasion were explored with Spearman’s rank correla-
tion coefficient. The genotypes ADH2*1/1, ADH2*1/2, and
ADH2*2/2 indicated the ascending ranked order of the ADH2 ef-
fect. The presented p levels reflect two-tailed tests.

Results

The mean maximum number of drinks per occasion dif-
fered significantly among the recent Russian immigrants
(mean=5.3, SD=3.3), other Ashkenazis (mean=2.7, SD=
2.5), and Sephardics (mean=3.0, SD=0.4) (Kruskal-Wallis
χ2=13.92, df=2, p<0.001). The prevalences of ADH2*2 were
17%, 20%, and 41% in the Russians, other Ashkenazis, and
Sephardics, respectively (χ2=22.14, df=2, p<0.001). The

distribution of genotypes was consistent with Hardy-
Weinberg equilibrium in all three groups. The mean maxi-
mum number of drinks per occasion differed significantly
among subjects with the ADH2*1/1 genotype (mean=3.89,
SD=3.24), the ADH2*2/1 genotype (mean=3.29, SD=2.49),
and the ADH2*2/2 genotype (mean=1.00, SD=0.63)
(Kruskal-Wallis χ2=7.69, df=2, p=0.02). Controlling for gen-
der, group, and other characteristics (Table 1), we found
that ADH2*2/2 was negatively related to maximum drinks
per occasion, indicating a protective effect.

While the sample size was limited for within-group tests
of ADH2 and maximum number of drinks, we did a prelim-
inary exploration. Within the Sephardics, the mean maxi-
mum number of drinks per occasion differed in the pre-
dicted direction among those with the ADH2*1/1 genotype
(mean=4.3, SD=4.5), the ADH2*1/2 genotype (mean=2.1,
SD=2.2), and the ADH2*2/2 genotype (mean=1.0, SD=0.7)
(rs=0.52, N=23, p=0.01). Within the Ashkenazis, the maxi-
mum number of drinks also differed in the predicted direc-
tion for the ADH2*1/1 genotype (mean=3.0, SD=2.7), the
ADH2*1/2 genotype (mean=2.9, SD=2.3), and the ADH2*2/
2 genotype (mean=1.0, SD=0), although the difference was
not significant (rs=0.07, N=22, p=0.77). In contrast, for the
recent Russian immigrants, the mean maximum numbers
of drinks were 4.5 (SD=2.9) for ADH2*1/1 and 5.0 (SD=2.3)
for ADH2*1/2 (rs=–0.13, N=23, p=0.57). None of the Rus-
sians had the ADH2*2/2 genotype.

Discussion

We examined genotype and drinking in contrasting Jew-
ish Israeli groups. Greater drinking among the Russian im-
migrants supported the validity of the drinking measure.
The prevalence of the ADH2*2 allele was high, especially
among Sephardics, and was found to protect against
heavy drinking when we controlled for confounders.

TABLE 1. Relation of ADH2 Genotype and Other Variables
to Lifetime Maximum Number of Alcoholic Drinks Per Oc-
casion Among Recent Russian Immigrants (N=27), Other
Ashkenazis (N=23), and Sephardics (N=25) in Israel

Ratio of Mean 
Numbers of 

Drinks

Poisson Regression

Variable Coefficient SE p
Male versus female 2.26 0.81 0.23 0.001
Age<33 (yes versus no) 1.87 0.63 0.26 0.02
Married (yes versus no) 1.34 0.29 0.25 0.25
Employed full time (yes 

versus no) 1.13 0.12 0.22 0.58
Education more than 

high school (yes versus 
no) 0.98 –0.02 0.20 0.93

Family history of alcohol 
disorder (yes versus no) 1.16 0.15 0.24 0.53

Ashkenazi versus recent 
Russian immigrant 0.67 –0.39 0.22 0.08

Sephardic versus recent 
Russian immigrant 0.64 –0.44 0.22 0.05

ADH2 genotype
1/2 versus 1/1 0.90 –0.10 0.18 0.56
2/2 versus 1/1 0.35 –1.05 0.53 0.05
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The prevalences of a phenotypic trait or disease and an
allele can both be elevated in a population subgroup for
unrelated reasons. When this is undetected in a sample,
population stratification can confound research results
(11). In our study, confounding due to population stratifi-
cation was unlikely because we controlled for three main
groups. Further, since a higher number of strata lowers the
likelihood of confounding (12), the fact that our subjects
reported 18 different countries of origin minimized the
likelihood of confounding due to population stratification.

This study indicates a protective role for ADH2*2 against
heavy drinking in Jewish individuals, which may partially
explain their low levels of alcoholism. However, in the re-
cent Russian immigrants, exposed to an environment of
heavy drinking before immigration, the effect of ADH2*2
appeared different. Future studies with larger samples
should specifically investigate the interaction of ADH2*2
and environmental influences on alcoholism. Such re-
search may enhance the understanding of both genetic
and environmental causes of disease.
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