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Retrospective information about teenage aicohol use was obtained
from 1589 aduit twin pairs aged 20-30 years from the Australian twin
register. Twin pairs were highly concordant both for teenage drinking
{or abstinence) and for early versus late onset of drinking. Sociode-
mographic variables (e.g., patemnai occupation and parental religio_u__s
affiliation) and psychosocial variables (e.g., personality and attitu-
dinal traits), assessed when the twins were aduits, were compara-
tSvely poor predictors of teenage drinking. Environmental influences
on onset of drinking appeared to be sex-specific, i.e., uncorrelated
ovar twins from unlike-sex pairs. Among drinkers, early versus late
onset of drinking was more strongly influenced by inherited factors
in females, but by shared features of the social environment (e.g.,
family background or school experience) in males.

HE ONSET OF ALCOHOL USE, like loss of virgin-

ity,! is arguably one of the major transitions of adoles-
cence.*? Loss of virginity® and use of marijuana®® and of
other illicit drugs*®7-2 are all much more common among
teenage drinkers than among abstainers. The course of
development of teenage delinquent behavior is strongly
associated with age of onset of alcohol use.> Alcohol-
related problems are also much more common in those
adolescents with early onset of alcohol use.’

Most studies of teenage drinking have focused on envi-
ronmental determinants of early versus late age of onset
of drinking. Peer pressure or peer approval of drinking
have been reported to be important,® but this may reflect
“assortative friendship,” the tendency to select friends
similar to oneself in social background and behavior.
Contrary to the traditional stereotype of teenage drinking
as an act of rebellion, sociodemographic correlates of
teenage alcohol use are remarkably similar to those found
in surveys of adult drinking patterns.'® National surveys
of teenage alcobol and drug use in the United States have
found that alcohol use is more common in urban than in
rural areas,*%!"-'2 more common in particular regions of
the country (e.g., the North-East rather than the
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South*'"!2 and more common in particular religious
groups (e.g., Catholic or Jewish rather than fundamentalist
Protestant*®. These same variables are also predictive of
adult drinking.'>'® Indeed, as Mandell and Ginzburg'®

" have notéd, a major predictor of adolescent alcbhol use is

parental acceptance of alcohol use.>*?

Surveys of adolescent alcohol use have not addressed
the possibility that some teenagers may be especially prone
to experiment with alcohol because of predisposing genetic
factors. Since personality differences are partly genetic in
origin,'® genetic influences on onset of alcohol use might
be expected if there are associations between personality
and alcohol use>'® It is well established that genetic
predisposition affects both liability to alcohol abuse?®?
and individual differences in drinking practices.?’-*? Do
genetic factors also influence onset of alcohol use, or does
the influence of genetic predisposition arise only once
drinking has started? Do genetic factors influence early
versus late age of onset of drinking? To address these
questions, we have analyzed data on age of onset of
drinking as reported by adult twin pairs participating in a
mailed questionnaire survey of an Australian twin sam-
ple.’®

METHODS

Sample and Measures

Between November 1980 and March 1982, self-report questionnaires
were mailed to ail 5967 adult twin pairs, aged 18 years or greater, enrolled
on the Australian Natiopal Health and Medical Research Council
(NH&MRC) volunteer twin panel. Responses were received from 3810
complete pairs of adult twins (1233 female monozygotic, 567 male
monozygotic, 751 female dizygotic, 352 male dizygotic, and 907 unlike-
sex dizygotic pairs), giving a 64% pairwise response rate. Although female
respondents and monozygotic twin pairs were overrepresented in the
sample, 2 common problem with volunteer twin panels,®*>* and unedu-
cated pairs were underrepresented,’® the sample was found to be repre-
sentative of the Australian population for measures of personality,*
symptoms of anxiety and depression,” and weekly alcohol consump-
tion.”® A subsample of 100 twins who responded to the main mailing
had previously received a pilot version of the questionnaire, on average,
4 months previously. This subsample thus provided us with pilot data
with which to examine the test-retest refonity Gf VLI measures.

Because of our interest in the determinants of teenage drinking, our
analyses focused on those twin pairs aged at least 20 years, so that our
entire sample had passed through its “period of risk ™ for teenage drinking.
Two items in the questionnaire asked whether respondents had “Ever
taken alcoholic drinks™ and “At what age did you start drinking alcohoi?™
From the answers to these two items, and from the age of the respondent,
we were able to classify all respondents as drinkers or abstainers at age
20, and this is the first variable analyzed here (“teenage abstinence™).
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The second vanable, “age started dnnking,” is scored for all subjects
except thosc who were still abstainers at age 20. The use of retrospective
quecstions about teenage alcobol use had the obvious disadvantage of
permitting ervors in recall, but had the advantage of encouraging honest
responding even in cases where respondents had started consuming
alcohol below the legal drinlang age of 18 years. To minimize errors of
recall, we excluded from the analysis all twins pairs aged 31 years or
older. Thus our final sample size was reduced 1o 1589 twin pairs (480
female monozygotic, 228 male monozygotic, 293 female dizygotic, 170
male dizygotic, and 418 unlike-sex dizygotic pairs). A very small number
of twin pairs were separated from onc another during their childhood
(six pairs by age 10; a further 14 pairs by age 14). These numbers were
too small to permit analyses of the effects of separation history. These
pairs were therefore combined with pairs reared together throughout
their childhood.

In addition to questions about alcohol consumption, respondents
. were asked to report a_variety of..demsegraphic information, ineluding
educational level, frequency of church attendance, father’s occupational
level,”® and religious affiliation of self, mother, and father.” They also
completed the Eysenck Personality Questionnaire,*® which assesses extra-
version, neuroticism, psychog'dsm (a mecasure of tough-mindedness),
and lie (the tendency to give socially conforming responses); and a version
of the Wilson-Patterson Conservatism questionnaire,*' modified for use
in Australia,** which assesses the conservatism of the respondent’s views
on a variety of social and political topics (e.g, the death penalty,
abortion). Only current information, not retrospective information, was
sought about these sociodemographic and psychosocial variables. How-
cver, evidence for the temporal stability from adolescence into adulthood
of at least some of the personality variables (extraversion, neuroticism,
psychoticism) is provided by an English study which obtained data both
from adolescent twin pairs and their parents, and from adult twin
pairs.'**? Significant genetic effects were found on these personality
variables both in adolescence and in aduithood. Moreover, relatively
high parent-offspring correlations were obtained, indicating considerable
overlap (most marked for neuroticism, least for psychoticism) between
the genetic influences in the two generations. Thus, in so far as the same
genes are influencing these personality traits both in adolescence and in
aduithood, we can predict adolescent personality from personality as-
sessed in adulthood. For religious affiliation, parent-offspring resem-
blance was due to environmental rather than genetic factors, but once
again the very high parent-offspring correlations found in the Australian
survey imply a high degree of continuity from adolescence into adult-
hood.” (Temporal or developmental instability would tend to reduce
parent-offspring correlations). These are important considerations when
we are attempting to correlate earlier drinking behavior with current
psychosocial assessments.

Model-fiting Analyses

For comparability with other surveys of alcohol use, we have reported
all significant associations between teenage drinking and sociodemo-
graphic and psychosocial variables. Logistic multiple regression analysis
was used to identify predictors of teenage abstinence (a dichotomous
variable); stepwise multiple-regression analysis was used for the contin-
uous variable “age started drinking.” Qur major focus, however, was the
resolution of the cffects of genotype and shared environment on twin
concordance for teenage drinking. The methods of modcl-fitting by
maximum likelihood which we have used are standard statistical meth-
ods, so we shall refe:zhe interested reader-clsewhere for full technical
details 37+ —mrtehe o

For teenage abstinence, which is a dichotomous varable, two-way
contingency tables were computed, cross-classifying drinking status of
first twin at age 20 by the drinking status of the cotwin. (In the case of
uniike-sex pairs, the status of the female twin was cross-classified by the
status of the male twin.) Genetic and environmental models were fitted
to the full set of five twin contingency tables (monozygotic male and
female and dizygotic male, female, and unlike-sex pairs) by maximum
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likelihood.™ This yiclded an overall x* test of the goodness-of-fit of each
model. The fit of each model was also compared 10 that of the most
general model by likelihood ratio (x? difference) test.”’

We have treated reported age of onset as a continuous variable. This
is not strictly correct; it is actually 2 meristic variable, since respondents
were asked to report the age at which they started drinking in years, but
the approximation to continuity is likely to be good, since the effective
number of response calegories is large. We have also ignored the problem
that in analyzing the determinants of age of onset of 1eenage drinking,
we are necessarily dealing with a truncated sample, since nondrinkers
have no age of onset. However, since the percentage of respondents who
remained abstinent through age 20 is small (<12%), ignoring this trun-
cation will not seriously bias our inferences about the causes of differences
in age of onset in the whole cohort.*

To resolve the contributions of genotype and shared environment to
twin rescmblance for age of onset of drinking, covariance matrices were
computed for each twin group, giving the variances and covaniance for
age of onset of first and second twins (or female and males twins in the
case of unlike-sex pairs). Genetic and environmental models were fitted
to these by maximum-likelihood covariance structure analvsis, weighting
cach matrix by its degrees of freedom (to take account of the varying
sample sizes for male and female pairs, and monozygotic and dizygotic
pairs), in the standard manner.*-***’ For cach model we thus obtained
a x? test of goodness-of-fit, and again compared the fit of the model to
that of the most gencral model by likelihood-ratio x? test.

We wished 1o resolve four major hypotheses by model-fitting (sum-
marized in Table 1), Le, that onset of teenage drinking is: (@) environ-
mentally determined, and all environmental influences are uncorrelated
over twin pairs (i.c., there is no twin resemblance for teenage drinking:
“random environment” model); (b) influenced by both genes and envi-
ronment, but environmental influences are uncorrelated over twin pairs
(so that twin resemblance is entirely genetic in origin: “genetic model™);
(¢) environmentally determined, but some important environmental
influences are shared by members of a twin pair (e.g., family background,
place of schooling, etc.: “shared environment™ model); or () influenced
by both genotype and shared environment (“full model™). In testing for
genetic effects on teenage drinking, we made the usual assumption that
the “environmental™ correlation between monozygotic (MZ) twin pairs
is no greater than that between dizygotic (DZ) pairs (the validity of this
assumption has been discussed extensively elsewhere*s.

In addition to resolving the effects of genes and environment on onset
of tecnage drinking, we wished to test for sex differences in the determi-
nants of drinking. We wished to determine whether (e) the cffects of
random environment, shared environment or of genes differ in magni-
tude in the two sexes (models 2, 4, 7, 10 in Table 1); and especially, (f)
whether the correlation between the effects of shared environment in the
two sexes (or between gencetic effects in the two sexes) is less than unity
{models 5, 8, 11). Under hypothesis (), salient environmental features
are equally shared by twins of the same sex and twins of unlike-sex (such
as would be the case for features of family background such as parental
dnnking habits and attitudes: models 7, 10), or the same genes are
important in both sexes (models 4, 10); but their impact on teenage
drinking may be greater in one sex than in the other. Under hypothesis
(/) environmental effects are imperfectly correlated in twins of unlike
sex, (as would be expected if, for example, social influences of same-sex
peers are important: model 8); or gene effects in the two sexes are
imperfectly correlated (as may arise if different ger=s 2~ i=fluencing the
same trait in the two séxes: model™5). Information on unlike-sex twin
pairs is important in that it allows us to resolve these two hypotheses.
Our most general model (modet 11 in Table 1) allows for sex-dependent
genetic cffects, sex-dependent shared environmental effects, and a cor-
relation less than unity between shared environmental effects in the two
sexes. It is in theory possible for different sets of genes to be influencing
onsct in the two sexes, but in practice few such cases have been docu-
mented.
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RESULTS -

The test-retest correlation for age started drinking, based
on 66 respondents from the pilot sample who were drink-
ers and reported age of onset on both occasions, was 0.975
(for males: N = 26, r = 0.64; for females: N = 40, r =
0.98). Thus recall of age of onset appears to be reasonably
accurate.

The rates of tee-totalism in the 20-30-year-age group
which is the focus of this report are very low (8.48% in
males, 11.06% in females), reflecting the widespread ac-
ceptance of alcohol consumption in Australia.*® Figure 1
plots the cumulative age-of-onset distribution for alcohol

use 20 age 20, separately for males and females. A very . .

small proportion of respondents reported use of alcohol
but did not start to drink until after age 20 (1.96% of
c

males, 3.26% of females). The majority of respondents of
both sexes had started drinking by age 17.

Sociodemographic and Psychosocial Correlates

Table 2 lists the sociodemographic and psychosocial
variables which were predictive of teenage drinking or
abstinence; and of early or late onset of drinking. Com-
pared to abstainers, teenage drinkers were more extra-
verted, less socially conforming, and less conservative.
There were no significant differences in toughmindedness
or neuroticism. Teenage drinkers were more likely to
report their own religious affiliation (females), or the reli-
gious affiliation of their mother (males), as Catholic,
Church of England or “No religion” rather than “Other
Protestant,” and they were less regular in their church
attendance. Younger respondents were more likely to
report that they drank as teenagers than older respondents.
No association was found between abstinence from teen-
age alcohol use and socioeconomic status, whether meas-
ured by either father’s occupational status, or own edu-
cational level, at the time of the survey.

Among teenage drinkers, early onset of drinking was
associated in both sexes with lack of conservatism, with
social nonconformity, and with maternal or paternal reli-

Tabie 1. Models for Twin Resemblance for Teenage Drinking

T —
Correlation
between
Differences  effects in
n males and
Shared Shared magnitude  femnales
Model environment genes  of effects <1.0
1. Random environmernt No No No No
2. Random environment No Mo . Yes _
3. Genetic No Yes No No
4. Genetic No Yes Yes No
5. Genetic No Yes Yes Yes
6. Shared environment Yes No No No
7. Shared environment Yes No Yes No
8. Shared environment Yes No Yes Yes
9. FuR model Yes Yes No No
10. Full model Yes Yes Yes No
11, Full model Yes Yes Yes Yes
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-© Males
-+ Females

% of respondents drinking

Age

Fig- 1. Cumulative age of onset distribution for aicohol use.

i

, Table 2. Sociodemographic and Psychosocial Comrelates of Teenage Drinking

Teenage
= s Earty onset of
Males Females Males Females
Age - =T Age - -
Extraversion e - Social conformity — = -
Sodial conformity - - Conservatism - -
Conservatism - ~*  Toughminded- -
ness

Church attendance — " - Education -
Refigion e Patemal religion -
Maternal refigion M Matemal refigion *

Significance at the 5% (%), 1%(*"), and 0.1% ("**) levels in logistic or stepwise

gious affiliation (in females and males, respectively). In
females only, early offset of drinking was also associated
with toughmindedness..In males, early onset of drinking
was aiso associated with low educational level. The re-
spondent’s age at the time of the survey was the single
best predictor of reported age of onset of drinking, older
fermales (r = 0.31, p < 0.001) and males (r = 0.19, p <
0.001) reporting a later-age of onset. In a muitiple-regres-
sion equation, linear, quadratic, and cubic.components of
the polynomial regression of age of onset on respondent’s
age accounted for 9.5% of the variance in females, and
3.7% of the variance in males. Since others have reported
a trend to earlier onset of teenage drinking (particularly
in females) in recent years,***' these correlations probably
reflect a genuine secular trend rather than boasting.and
exaggeration in younger respondents, but we cannot be
sure. Adding sociodemographic and personality variables
to age in the multiple-regression equation explained only
a further 5.1% of the variance in females, and 4.2% of the
variance in males. Most of this additional- variance was

accounted for by the personality variables (4.8% iRealee-

males, 3.2% in males). Overall prediction of age of onset
of drinking remained relatively poor.

We found no association between twin zygosity and age
of onset of dnnking in either sex, nor between zygosity
and teenage abstinence. If major differences between zy-
gosity groups had been found, this would have indicated
possible sampling biases which might invalidate our model
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fitting analyses, so these nonsignificant results are

reassuring.

Genetic Analyses: Teenage Abstinence

Twin concordances for teenage alcohol use, and the
maximum-likelihood estimates of twin tetrachoric
correlations®® for teenage drinking status (abstainer or
drinker), and their standard errors, are given in Table 3.
Despite relatively large sample sizes, standard errors are
large because of the small number of pairs where one or
both twins was still an abstainer at age 20. Nonetheless,
twin resemblance for drinking status was highly signifi-
cant, permiting usto reject the “Random Environment”:
models (models 1 and 2 in Table 1). ,

The results of fitting models to the contingency tables’
for drinking status-are summarized in Table 4. Since we
have already been able to reject the random environment
model, results for models | and 2 are not tabulated. All
models which ignored sex differences (models 3, 6, 9) were
rejected by x? test of goodness-of-fit. However, there was
insufficient power to resolve the “shared environment”
model, allowing for different shared environmental effects
in the two sexes (model 8), and the genetic model allowing
for sex-limited gene action (model 4), with any confidence.
Model 8 gave an adequate fit 10 the data, and was just
rejected by likelihood-ratio x? test when compared with
the fit of the full model (x2* = 6.14, p = 0.05). Under this
model, 62% of the variance in liability to abstain in
females, and 89% of the variance in males, was attributable
to shared environmental effects, but the correlation be-
tween the shared environmental effects which are influ-
encing abstinence in the two sexes was estimated as only
0.44. Model 4 also gave a good fit to the data, and did not
give a significantly worse fit than the full model (x3?
3.31, p = 0.35). Under this alternative model, 69% of the
variance in females, and 95% of the variance in males,
was due to genetic influences on abstinence. It seems likely
that both shared environmental and genetic factors con-
tribute, to differing extents, to abstinence in males and
females. Under the full model (model 11), genes and
shared environment account for 35 and 32% of the vari-
ance in females, and 47 and 48% of the vaniance in males,
but the correlation between shared environmental effects
in the two sexes is small and indeed negative (r = —0.11).

Age of Onset of Drinking

Regardless of the cause of the association between age
of onset and age of respondent, we are able to remove the

effect from our analysis; reported age of onset was cor-
rected for the cubic regression of age of onset on respond-
ent’s age at the time of the survey, separately for males
and females, prior to genetic analysis. Table 5 gives the
covariance matrices for age-corrected age of onset of teen-
age drinking, for twin pairs where both twins reported
starting to drink as teenagers, i.e., between the ages 13 and
20. Pairs where one or both twins still abstained from
drinking at age 20 have been excluded, as have the few
pairs where one or both twins reported starting to drink
before age 13. Once again the monozygotic female corre-
lation is not much greater than the dizygotic femalé cor-~
relation(0.58 vs.0.42)_ but_now, the male like-sex-corre-
lations are of similar magnitude (0.52 for male MZ pairs;
0.54 for male DZ pairs). As before, the correlation between
unlike-sex pairs (0.26) is low, compared to the correlation
between like-sex pairs.

Table 6 summarizes the results of fitting genetic and
environmental models to the twin covariance matrices.
All models which assumed no effect of shared environ-
ment on age of onset of drinking (models 3-5) were
rejected by x? test of goodness-of-fit. All models which
ignored sex differences in the determinants of age of onset
(models 3, 6, 9) were also rejected. Model 8, under which
twin resemblance for age of onset of drinking is entirely
environmental in origin, with a correlation between shared
environmental effects in the two sexes of less than unity,
gave an adequate fit to the data. Under this model, 51%
of the variance in age of onset in female twins, and 52%
of the varance in male twins, is attributable to shared
environmental effects, but the correlation between sexes
for these effects is only 0.48. However, this nongenetic
model gave a significantly worse fit than the full model
(model 11), by likelihood-ratio x? test (x2° = 8.49, p =
0.01). Model 10, which allowed for sex-limited effects of
both genes and family, background on age of onset, but
with the same genes and the same features of family
background being important in both sexes, gave an excel-
lent fit to the data and did not give a significantly worse
fit than the full model (x,” = 1.38, p = 0.24). Model 10 is
therefore the model which best accounts for our observed
data. Under model 10, genetic effects have no influence
on age of onset in males, but account for 44% of the
variance in age of onset in females. Shared environmental
effects account for 51% of the variance in males, but for
only 14% of the variance in females. Thus while there is
a strong influence of social environment on the timing of

Tabie 3. Twin Concordances for Teenage Alcohol Use. and Polychoric Correlabons

1stflemale twin: Abstainer Abstainer Orninker

Drinker

2nd{male twin: Abstainer Drinker Abstainer Drinker Potychoric correlation Standard error
MZ female pairs 28 30 31 3N 0.68 0.07
MZ male pairs 17 5 S 201 0.95 0.03
DZ temale pairs 10 22 18 243 0.51 0.12
DZ male pairs 4 5 8 153 0.67 0.15
Unlike-sex pairs 8 29 24 357 0.38 0.12
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Tabie 4. Resuits of Firting Modeis to Twin Concordances for Teenage Dnnkung
Status

G {-fit test Likeshood-rauo test

{vs. modei 11)
Moded att  x* P df. x* P
3 Genetic 12 24.62 0.02 4 1542 0.004
4 Genetic + 11 1251 0.33 3 3.31 0.35
5 Genetic * 10 1246 026 2 3.26 020
6 Shared environment 12 3380 <0.00t 4 2470 <0.001
7 Shared environment + 1 24.66 0.0t 3 15.46 0.001
8 Shared environment ~ 10 1534 0.12 2 6.14 <0.05
9 Fuit 11 23.18 0.02 3 1398 0.003
10 Full + 9 1062 0.30 1 1.42 023
11 Fult * 8 920 0.33

+, moded allows for sex ditferences in the magnitude of genetic or environmental
effects: *, model allows for corelation less than unity between genetic or environ-
mental effects in the two sexes. -

1 d.f., degrees of freedom.

Table 5. Twin Covariance Matrices for Age-Corrected Age of Onset of Alcohoi -

Use

1st 2nd

twin twin
Monozygotic females st 1.806 0.578
(N = 389) 2nd 0.965 1.641
Monozygotic males 1st 1.957 0.515
(N =187) 2nd 1.022 2.024
Dizygotic females 1st 1.875 0.418
(N = 248) 2nd 0.723 1.673
Dizygotic males 1st 2.046 0.536
(N = 149) 2nd 1.100 2228
Female Male
Unlike-sex pairs female 1.971 0260
(N = 363) mate 0.526 2.108

Twin correlations are given as the upper element of each matrix.

Table 6. Resuits of Fitting Modets to Twin Covariance Matrices for Age of Onset
of Teenage Alcohol Use

Good £-6t test Likelihood-ratio test

(vs. model 11)
Model dtt  x? P df.  x? )
3. Genetic 13 30.15 0.004 5 2501 <0.001
4. Genetic + 11 2293 0.02 3 17.79 <0.01
S. Genetic * 10 22,08 0.01 2 1694 <0.01
6. Shared environment 13 5353 <0001 S 4839 <0.001
7. Shared environment + 11 4471 <0.001 3 39.57 <0.001
8. Shared environment ~ 10 1363 0.19 2 8.49 0.01
9. Futt 12 2608 0.02 4 2094 0.01
10. Full + - 9 652 0.69 1 138 024
1. Full~ 8 5.14 0.74

+. mooel allows for sex differences in the magnitude of genetic or environmental
effects; =, model aflows for correlation less than unity between genetic or shared
environmental effects in the two sexes. i

t d.f.. degrees of freedom.

the onset of male dnnking, the onset of female drinking
is more markedly influenced by genetic differences.

CONCLUSIONS

Others have reported finding significant associations
between onset of teenage drinking and sociodemographic
vanables such as church attendance and religious affilia-
tion.>*-'" We were able to confirm these associations in
our sample, and to show that psychosocial vaniables such
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as extraversion, soctal conformity and conservatism were
also strong predictors of onset of teenage-drinking. Similar
correlations were found with age of first sexual intercourse
in English twins,' and reinforce the stereotype of the
precocious teenagers as outgoing, extraverted, and less
restrained by social mores than their peers. Nevertheless,
we found that these vanables together explained compar-
atively little of the variance in age of onset of drinking
(less than 6% 1n either sex).

Abstinence from teenage alcohol use was too rare in our
sample to permit clear resolution of its social and genetic
determinants by nigorous statistical criteria. This was not
unexpected, in view of the widespread acceptance of al-

-—sshol use in Australia.***' However,.it seems likely that

; both genetic and shared environmental factors determine

abstinence, although to differing degrees in males and
females. What is striking is that those environmental.
effects which are shared by siblings of the same sex are
largely uncorrelated over siblings of opposite sex (r = 0.44
under model 8; r = —0.10 under model 11). Thus those
sociodemographic variables which are shared equally by
like-sex and unlike-sex siblings (e.g., parental religious
affiliation, schooling, or location of home) must be rela-
tively minor determinants of abstinence in Australia.
Other sex-specific factors (e.g., influence of same-sex
peers) must be important.

When we considered age of onset of teenage drinking,
we found no evidence for any genetic influence in males,
but a moderate genetic influence in females. Shared en-
vironment was relatively unimportant in females, but was
having a major effect in males. These findings may be
contrasted with the evidence for a quite substantial genetic
influence on current average weekly alcohol consumption
by this sample (i.e., consumption at the time they com-
pleted the questionnaire), in both sexes:®®3% 58% of the
variance in consumption in female twins aged 18-30, and
45% of the variance in male twins aged 18-30, was attrib-
utable to genetic factors (and 0 and 21% of the variance
to shared environment). Apparently, the effects of genetic
predisposition to heavy versus light alcohol consumption
only arise once alcohol use has started, and have relatively
little effect on age of onset of drinking. These genetic-
influences on normal differences in patterns of alcohol use
must in turn be largely distinct from genetic influences
predisposing to alcoholism—where a greater impact of
heredity is observed in males than in females.'*-*

The sex difference in the determinants of age of onset
of teenage drinking which we have discovered may reflect
greater acceptance of male drinking than of female drink-
ing among Australian teenagers.'” Jessor and Jessor® found
that when a behavior (e.g., marijuana use) is “deviant” in
one group (high school students) but not in another (col-
lege students), its association with personality vanables is
much weaker in the latter than in the former group. We
have observed essentially this pattern: personality attri-
butes account for 4.8% of the variance in age of onset of
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females, but only 3.2% of the vaniance in age of onset in
males. Even though the correlation between personality
variables and age of onset was comparatively modest, it
must be remembered that we are correlating a measure of
current adult personality with reported behavior as a
teenager. In view of the substantial evidence for genetic
effects on personality,'® it is not altogether surprising that
we find significant genetic variation in age of onset of
drinking in females.

The absence of genetic effects on age of onset in males
was unexpected, given the evidence for a highly heritable
subtype of alcohol abuse (Cloninger’s “male-limited” al-
cohol abuse'?), expressed primarily in males, and associ-
ated with antisocial behavior and early onset of alcohol

se.!” Such individuals would have been rare in our survey,
which used a sample ascertained from the general popu-
lation rather than from a clinical population; and which
relied on the voluntary cooperation of respondents in
completing and returning the self-report questionnaire. If
the inheritance of “male-limited” alcohol abuse is poly-
genic (i.e., involving many genetic loci of small effect™),
however, we would still expect to have included in our
sample many individuals intermediate in genetic liability,
and therefore we would expect to find evidence for genetic
effects on age of onset of drinking. Serious undersampling
of such individuals should lead to zygosity differences in
mean and variance of age of onset of alcohol use,* differ-
ences which we did not observe. It is possible that the
inheritance of “male-limited” alcohol abuse 1s explained
by the effects of a relatively small number of genetic loci
of large effect (“major gene inheritance™*), in which case
we would not necessarily expect to find genetic effects on
age of onset of alcohol use in a clinically unselected
population. Alternatively, it may be the case that wide-
spread acceptance of teenage alcohol use in our Australian
population has led to a very weak relationship between
antisocial behavior and early onset of drinking. More
detailed genetic studies of teenage drinking in the Austra-
lian population are needed to resolve these possibilities.

Our analyses demonstrate strikingly the importance of
familial influences (whether they be genetic or environ-
mental) on teenage alcohol use. Some 51% of the variance
in age of onset in males, and 58% of the variance in
females, is explained .by the effects of genes and shared
environment. These proportions of variance are an order
of magnitude larger than the varance accounted for by
measured sociodemographic and psychosocial vanables.
It seems that the strategy of studying teenage alcohol use
~of family members, refined by nicieasingly detailed meas-

urement of school, home, and peer environmental influ-
ences, would greatly improve our understanding of indi-
vidual differences in teenage alcohol use.
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