
We enrolled more than 3500 same-sex twins
from 5 consecutive Finnish birth cohorts into a

longitudinal study as each cohort reached age 16.
Twins completed the Psychopathic Deviate (Pd)
Scale of the Minnesota Multiphasic Personality
Inventory at baseline, Sensation Seeking Scale
items as each cohort reached age 17, and later, at
average ages 18.5 and 25, the Rutgers Alcohol
Problem Index (RAPI). Using raw maximum likeli-
hood estimation, we fit a Cholesky model to the 4
variables assessed at 4 ages across the 4 twin
types; we estimated genetic and environmental
influences on the stability of alcohol problems
across development and the genetic and environ-
mental contributions to predictive correlations
between adolescent personality and later alcohol-
related behavior problems. With one exception, the
phenotypic, genetic, and environmental correlations
were very similar for males and females. The excep-
tion was that the lagged associations of Pd and
RAPI reflect a higher genetic correlation among
males than females and a higher environmental cor-
relation among females than males. Our analyses
suggest that developmental changes underlying vari-
ation in alcohol problems from late adolescence to
early adulthood differ for males and females. In
males, the main change is decreased variation due
to shared environmental effects; the magnitude of
genetic effects is stable over time, and the high
genetic correlation, .95, suggests that the same
genetic influences are important at both ages.
Among females, in contrast, genetic influences
decline in magnitude from age 18 to 25, and at least
part of the genetic effect evident at age 25 differs
from the genetic effect evident at age 18.

A number of recent twin studies have focused on
developmental trajectories of alcohol use from early
adolescence into early adulthood (Hopfer et al., 2003;
Rose & Dick, 2004/2005). And for obvious reasons:
Drinking is typically initiated in early adolescence,
alcohol dependence often originates by late adoles-
cence, and earlier drinking onset is a risk factor, albeit

one of uncertain meaning, for the later development
of alcoholism (Grant & Dawson, 1997). Identifying
and distinguishing the interplay of genetic and envi-
ronmental factors in the initiation of drinking and in
childhood predictors of alcohol abuse in early adult-
hood is, accordingly, a high research priority, one
reflected in twin studies conducted in Australia
(Heath & Martin, 1988), Finland (Rose, Dick, Viken,
Pulkkinen,  et al., 2001; Viken et al., 1999),
Minnesota (Han et al., 1999; King et al., 2004),
Missouri (Bucholz et al., 2000), the Netherlands
(Koopmans et al., 1999), and Virginia (Maes et al.,
1999), and in analyses of data from a multistate
United States (US) sample (Hopfer et al., 2005).

However much such research has enhanced our
understanding of developmental patterns of adoles-
cent drinking, its implications for understanding
clinical problems associated with drinking are more
limited. In part, that is because the studied samples of
twins are population-based, and the twins are in their
initial stages of alcohol use, so few exhibit symptoms
of alcohol dependency. In a Finnish twin sample mod-
estly enriched for familial risk, only 12% exhibited
any symptoms of alcohol dependency at age 14, less
than 1% met diagnostic criteria, and no genetic
effects were found on symptom counts among either
boys or girls (Rose et al., 2004). But there are other
complexities: trajectories of high-density drinking
exhibit different developmental pathways from ado-
lescence into early adulthood (Schulenberg et al.,
1996). And there is wide variation in the drinking
behaviors of alcohol-dependent males and frequent
fluctuations in the course of their individual drinking
histories from adolescence into midlife (Sartor et al.,
2003). It is likely that multiple developmental path-
ways to alcoholism exist, and likely, as well, that
different pathways have different genetic loadings.
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Individual differences in frequency/quantity/density
of adolescent alcohol use correlate but moderately
with individual differences in alcohol-related prob-
lems; some heavy adolescent drinkers report many
drinking-related problems, but others do not (Thombs
& Beck, 1994). Continuity between adolescent drink-
ing and early adult outcomes is strongly associated
with family background factors, possibly reflecting
those factors rather than direct consequences of ado-
lescent drinking (Wells et al., 2004). There is evidence
of gender differences in the development patterning of
adolescent alcohol use and in the transitioning in or
out of heavy drinking, from late adolescence into early
adulthood (Jackson et al., 2001). And there is some
evidence that genetic factors have less influence on
high-density drinking in young adult women than men
(King et al., 2005), and suggestive evidence that
gender moderates the associations of drinking pat-
terns, drinking-related problems, and symptoms of
psychological distress (Geisner et al., 2004).

Taken together, this research literature invites a
longitudinal twin study that is focused directly on neg-
ative consequences of alcohol use, to explore
developmental modulation of genetic and environmen-
tal contributions to alcohol-related behavioral
problems from late adolescence to early adulthood.
With appropriate data from Finnish twins, we sought
to study the genetic and environmental contributions
to stability of drinking problems across this develop-
mental period. We ask whether genetic and
environmental contributions to age-to-age consistency
of drinking-related behavior problems differ in men
and women. To data from two occasions of self-
reported drinking-related problems, we added two
prospectively measured dimensions of personality,
given research evidence that personality antecedents
assessed in adolescence predict risk for alcoholism
(e.g., Finn et al., 2000; Sher et al., 2000). Using data
from the four assessments made in FinnTwin16-25,
we report a longitudinal analysis of drinking problems
reported at ages 18 to 19 and 23 to 27 and the associ-
ation of drinking problems with two risk-relevant
dimensions of personality, assessed from earlier self-
reports obtained at ages 16 and 17.

Method
Setting

A half-century ago, the Finnish Foundation for Alcohol
Studies appointed a research team to plan a twin study
of genetic influences on alcohol use. Using nationwide
records maintained by parish churches, all twin broth-
ers born in Finland during the 1920s were identified,
and the resulting research publication, Inheritance of
Drinking Behavior (Partanen et al., 1966) became a
classic contribution to the field. In 1974, 1 year after
demographic data on all Finnish citizens had been col-
lated into the Population Register Center (PRC), the
Finnish Twin Cohort Studies were established, and a
baseline questionnaire was mailed out in 1975 (Kaprio

et al., 1978). During the mid-1980s, birth cohorts of
younger twins were identified from the PRC and longi-
tudinal studies of adolescent Finnish twins (including
the FinnTwin16-25 study for this report) began.

As a setting in which to conduct longitudinal twin
research, Finland offers advantages shared with other
Nordic countries, as well as some unique to it (Rose,
2006). Finnish twins from any given birth cohort can
be ascertained readily and followed throughout their
lives. The PRC contains data on all Finnish citizens;
each newborn Finn is given a unique identifying
number that incorporates date of birth and a linkage to
the newborn’s biological mother. The PRC contains a
current residential address for each individual Finn and
updated information on the family composition and its
births, deaths, marriages and divorces. Irretrievable
loss of Finns to follow-up across their lifetimes is min-
imized, given access to their residential addresses and
the individualized linkage of each Finnish citizen to
health and institutional outcome measures. In
common with their Nordic neighbors, Finns have a
long history of civil registration and of voluntary par-
ticipation in epidemiological research; compliance
with research requests by Finnish twins and their fam-
ilies is among the highest anywhere, and neither
incomplete ascertainment nor self-selection biases
create inescapable concerns.

Other aspects of Finnish society, unusual if not
unique, make it a superb setting for longitudinal twin
research. These importantly include the uniformly
high quality of Finnish public education and the
nationwide delivery of healthcare services within the
Finnish welfare state. Structured along the Nordic
welfare model, the Finnish system applies the principle
of universality, granting the right of all citizens to edu-
cation and healthcare, regardless of their residence,
occupation or socioeconomic position. Organized
childcare is an integral feature of contemporary
Finland, dropouts from comprehensive school are
rare, and one in three adult Finns, the highest percent-
age among all European Union EU countries, has a
university or other tertiary qualification.

The extraordinary quality of Finland’s comprehen-
sive educational system is evident in ongoing research
conducted by the Organization for Economic
Cooperation and Development (OECD); reports from
the OECD show that Finnish public education achieves
the highest international standard in both reading and
mathematics, and the high rankings are achieved with
remarkably modest between-school variation and little
association with familial socioeconomic status (OECD’s
Programme for International Student Assessment, PISA;
www.pisa.oecd.org). PISA is a 3-yearly study of knowl-
edge and skills of over 250,000 15-year-olds in the 30
OECD member countries and PISA partner countries.
Finnish adolescents achieved top ranks in both reading
performance and mathematical literacy, and impor-
tantly for genetic research, their high achievement was
much less influenced by differences in their school or
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family backgrounds than was found for most partici-
pant countries. Between-school differences accounted
for 35% of the variation in reading performance across
all participant OECD countries, but only 12% of indi-
vidual differences in reading in Finland. For Finnish
adolescents, variance in mathematics literacy attribut-
able to between-school differences was but one tenth of
the OECD average. Socioeconomic status differences
were the strongest single factor in the PISA assessments,
accounting for 21% of total variance in reading perfor-
mance in results from the US and averaging 20% across
all OECD countries; in contrast, socioeconomic status
differences accounted for only 9% of the variance in
performance of Finnish school children.

A similar pattern of nationwide homogeneity holds
for the delivery of health services. Of uniformly high
quality, it is available to all, regardless of social circum-
stance. Adjusted for its population, the availability of
hospital beds and practicing physicians places Finland
favorably among world nations, and the nationwide
quality of medical services, from prenatal care to
extended care of the elderly, is reflected in high life
expectancy and a low rate of infant mortality, for
which Finland, with its Nordic neighbors, Iceland and
Sweden, ranks among the first five world countries.

Finally, like other population isolates, Finland may
offer advantages in genetic mapping for complex traits
(Peltonen et al., 2000; Varilo & Peltonen, 2004). The
history of Finland is a history typical of isolates: a small
number of founders, subsequent isolation, rapid expan-
sion and bottlenecks created by war and environmental
disruption. A number of mostly recessive diseases are
enriched in Finland, while others common elsewhere
are almost nonexistent.

Finland’s demographic registries, the high quality
and relative uniformity of its educational training and
healthcare delivery, and its history as a geographic and
linguistic isolate, make Finland an unusual living labo-
ratory for genetically informative research.

Sample

Using the PRC, we ascertained twins in five consecu-
tive nationwide birth cohorts (1975–1979) and
enrolled them into a longitudinal study as they
reached age 16 in 1991 to 1995. Response rates were
high and unrelated to twin type, so the realized sample
(called FinnTwin16-25) contained equal thirds of
brother–brother, sister–sister, and brother–sister twin
pairs. Questionnaires were mailed out during 10
months of each year, across the 5-year baseline period,
to achieve a narrow age-standardization (Kaprio et al.,
2002). The first follow-up, at age 17, used a similar
procedure, staggering mail out of questionnaires by
birth date across 60 months’ time. Subsequently, we
telescoped the procedure, sending questionnaires quar-
terly for Wave 3, when twins were aged 18 to 19
(mean 18.4, hereafter designated as age 18) and semi-
annually for Wave 4, when the twins were aged 22 to
27 (mean 24.6, hereafter designated as age 25); indi-
vidual response rates approached or exceeded 90%

through age 18 for both twin brothers and sisters, and
at the age 25 follow-up, response rates remained
above 90% for females, but participation declined to
83% among males. Zygosity of same-sex pairs was
determined by questionnaire responses obtained sepa-
rately at baseline from both co-twins and one or both
of their parents (Rose et al., 2001).

Measures

Finland is a bilingual country: 6% to 7% of the popu-
lation speaks Swedish, rather than Finnish.
Information contained in the PRC indicates each
family’s preferred language, and, accordingly, all
FinnTwin questionnaires were prepared in both
Swedish and Finnish; questionnaire content translated
from English was back-translated as needed.

The Rutgers Alcohol Problem Index (RAPI; White
& Labouvie, 1989) was used to assess negative conse-
quences of drinking at ages 18 and 25. RAPI is a
23-item checklist of behavior problems consequent to
consuming alcohol; item content includes injury to self
and others, neglected responsibilities, emotional prob-
lems, and personal and interpersonal loss associated
with drinking. One RAPI item concerning interference
from alcohol use with schoolwork or exam prepara-
tion was deleted, because all Finnish twins had
completed mandatory education when first assessed at
age 18. Our Finnish adaptation of RAPI, therefore,
contained 22 items, with four response alternatives for
reporting frequency of each consequence. Developed
and widely used in the US, RAPI exhibits good inter-
nal consistency (White & Lobouvie, 1989; coefficient
alpha for our 22-item scale was .87); RAPI has been
employed effectively in other cultures from New
Zealand (Fergusson & Horwood, 2000) to Norway
(Pedersen & Skrondal, 1996). As with many measures
of problem behavior, RAPI scores show a strong posi-
tive skew. We report descriptive data on
untransformed RAPI data to facilitate comparisons
with other data sets, but we used log-transformed data
to compare means for males and females, to compute
twin correlations and for biometric analyses.

The Minnesota Multiphasic Personality Inventory
(MMPI) Psychopathic Deviate (Pd) Scale (Dahlstrom
et al., 1972) was included in the baseline question-
naire administered at age 16. The scale includes 50
true/false items related to family conflict, social isola-
tion, life dissatisfaction, and difficulty dealing with
authority figures. Test–retest stability is quite high and
given its derivation, internal consistency of the Pd
scale is satisfactory; coefficient alpha in our age 16
Finnish data was .65. A peak score on Pd is a common
characteristic of MMPI profiles from alcoholic and
delinquent samples. MMPI profiles routinely obtained
from entering college students showed that elevated
Pd Scale scores distinguished men later hospitalized
for alcoholism from matched controls (Loper et al.,
1973); an early result consistent with evidence, now
substantial, that pre-alcoholics tend to be more impul-
sive, nonconforming and gregarious.
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In subsequent research individual differences in
personality predictive of alcohol abuse have been
broadly conceptualized as ‘disinhibited’ or ‘externaliz-
ing’ dimensions of personality: novelty- or
sensation-seeking and boredom susceptibility, com-
bined with fearlessness, impulsiveness, and
inattention. Whether self-reported or rated by parents,
teachers, or peers, these measures predict an earlier
onset of drinking and an earlier trajectory to high-
density drinking. The age 17 follow-up included 24
items drawn from the Sensation Seeking Scale (SSS;
Zuckerman, 1979), a widely used measure of the
novelty-seeking and disinhibitory dimensions of per-
sonality, and its items have well-established
psychometric properties. The 24 items in our short
form included representative items from all SSS sub-
scales. The item format of the SSS requires a forced
choice of two alternatives, for example, a preference
for friends who ‘are excitingly unpredictable’ versus
those who ‘are reliable and predictable’. 

Analyses

We performed our analyses with and without inclu-
sion of individual twins who reported abstinence from
alcohol prior to the RAPI assessments at ages 18 and
25; the number of consistently abstinent twin individ-
uals was very small (~5% of twins contributing data
for these analyses consistently reported abstaining on
each assessment in which they participated, with absti-
nence sharply declining from age 16 to 25), and no
obvious difference was found by their exclusion;
accordingly, we report results using data from all
same-sex twins for whom the necessary data across
four occasions were available. Individual twins from
incomplete pairs were included if their zygosity was
known (e.g., if both co-twins responded at age 16, but
only one at age 25), and for that reason, the number
of individual twins in our analyses is a bit larger than
twice the numbers of twin pairs. To simplify the multi-
variate analyses and their interpretation, and to focus
on genetic associations between personality and later
drinking-related outcomes, we restricted our analyses
to same-sex twin pairs. Our analyses fit a Cholesky
model to the four variables across the four twin types,
using raw maximum likelihood estimation in Mx
(Neale et al., 1999). The saturated baseline model esti-
mated additive genetic (A), shared environmental (C),
and unshared environmental (E) effects for all four
variables, freely estimated genetic and environmental
covariances among the four variables, and allowed for
sex differences on all parameters. We fit a nested sub-
model that constrained estimates to be equal for males
and females to test for sex differences. 

Results
Descriptive results, based on raw scores for each
measure, are shown in Table 1. The means and vari-
ances of scores from both adolescent personality
measures, Pd and SSS, are very similar across gender

(tests on differences in both means and variances non-
significant), but mean RAPI scores at age 18 are
higher among males (t = 3.67, p < .001), and both
means (t = 10.848, p < .001) and variances (F = 80.30,
p < .001) are higher for male RAPI scores at age 25.
Note, as well, that by age 25, the RAPI mean and
variance decreased among females but not among
males. Samples with data at age 25, here shown for
individual twins from same-sex pairs, comprise 83%
of the baseline age 16 sample among males, and 89%
of the age 16 sample among females.

Phenotypic correlations for male and female twin
pairs are shown in Table 2. These correlations parallel
the consistency of descriptive results across gender; the
correlations are strikingly similar for brother–brother
and sister–sister twin pairs — none of the correspond-
ing correlations differed significantly when an equality
constraint was tested in Mx, and none differ by a
magnitude greater than .03. Table 2 shows that, for
both men and women, the Pd–SSS correlation is quite
modest, and, across gender, that Pd correlates more
highly with RAPI than does SSS at both age 18 and at
age 25. That deserves emphasis because the Pd–RAPI
correlations are lagged an additional year in time.

Table 3 presents the twin correlations for the four
variables. For both personality predictors assessed in
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Table 1

Descriptive Statistics for the Four Measured Variables

Pd16 SSS17 RAPI18 RAPI25

Males
Mean 16.97 12.31 29.52 29.17
(SD) (5.19) (4.01) (7.73) (7.98)
N 1619 1525 1480 1337

Females
Mean 17.07 12.41 28.59 26.49
(SD) (5.36) (4.15) (7.03) (6.18)
N 1902 1867 1826 1691

Note: Pd16 = psychopathic deviate scale of the MMPI assessed at age 16; SSS17 = 24
items from the Sensation Seeking Scale completed at age 17; RAPI18 = Rutgers
Alcohol Problem Index at age 18; RAPI25 = Rutgers Alcohol Problem Index at age
25; the N listed for each cell is the number of individual male or female twins
with data for each measure.

Pd was assessed at age 16, SSS at 17, and RAPI at ages 18 and 25.

Table 2

Phenotypic Correlations 

Pd16 SSS17 RAPI18 RAPI25

Pd16 .17 .36 .29
SSS17 .15 .24 .17
RAPI18 .34 .27 .51
RAPI25 .26 .17 .50

Note: Variables as defined in Table 1; all correlations significant p < .01.

Data from males above the diagonal, females below.
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adolescence, and for the RAPI at age 25, there is again
a striking similarity of monozygotic (MZ)/dizygotic
(DZ) twin correlations across gender. For RAPI at age
18, the MZ correlations for males and females are
quite similar, but the FDZ correlation for RAPI is
much lower than that for MDZ twins. We fit a base-
line Cholesky model allowing sex differences on all
parameters, and rejected a nested submodel constrain-
ing estimates to equality across brother–brother and
sister–sister twin pairs, ∆χ2(30) = 121.05, p < .001.
Genetic and unshared environmental effects were sig-
nificant for all variables, but the only significant
shared environmental effect was for RAPI at age 18 in
males, with an estimate of .20 (95% confidence inter-
vals [CI] = .09–.26). To avoid problems in estimating
genetic and environmental correlations among non-
significant C parameters, the final model set the C
effects for the other variables to zero, ∆χ2(19) = 10.45,
compared with the baseline model. Genetic estimates
from this final model are shown in Table 3, along with
95% CIs. As might be expected based on the twin cor-
relations, the heritability estimates for the personality
measures and for the RAPI at age 25 are very similar
for males and females. The only substantial difference
is for RAPI at age 18 where the substantial familiality
for males is attributed to genetic and shared environ-
mental influences, while all of the familial influences
for females are genetic.

Table 4 shows results for the genetic contributions
to the associations between variables over time.
Gender differences in genetic correlations were tested
by the change in χ2 when male and female estimates
were constrained to be equal. In general, and consis-
tent with the phenotypic correlations, the genetic
correlations show similar patterns for males and
females, with a larger genetic contribution to the

correlations of Pd with RAPI than for SSS with RAPI.
But there are two notable differences as well: Pd has a
higher genetic correlation with drinking problems
among males than among females and a higher envi-
ronmental correlation with drinking problems among
females than among males. The second gender differ-
ence is that the stability of genetic influences on
drinking-related problems is higher among males.

Parallel results for the unshared environmental
contributions to associations between the four mea-
sures over time are shown in Table 5. These results
dramatize the greater influence unshared environment
has among women in mediating predictive associa-
tions between adolescent personality and later
drinking problems; for women, that influence is signif-
icant for all four associations, with the lower bound of
each confidence interval exceeding zero, for men, none
of the four associations reach significance.
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Table 3

Twin Correlations and Heritabilities

Twin Correlations (N Pairs)
Pd16 SSS17 RAPI18 RAPI25

MZM .60 (344) .65 (330) .64 (306) .48 (276)
DZM .37 (439) .33 (408) .47 (397) .24 (315) 
MZF .60 (500) .60 (495) .59 (478) .48 (428)
DZF .35 (435) .35 (422) .29 (408) .24 (366) 

Heritabilites (95% CIs)
Pd16 SSS17 RAPI18 RAPI25

Males .60 .65 .47* .48
(.54, .65) (.59, .70) (.39, .61) (.39, .55)

Females .61 .61 .61 .48
(.56, .66) (.56, .66) (.55, .66) (.41, .54)

Note: Variables as defined in Table 1; MZM = monozygotic male twin pairs; 
DZM = dizygotic male twin pairs; MZF = monozygotic female twin pairs, 
DZF = dizygotic female twin pairs; 95% confidence intervals for the heritability
estimates shown inside parentheses. *Heritability estimates from AE models
except for the estimate for RAPI18 from males, where a significant effect of
common environments, C = .20 (.09–.26), was found.

Table 4

Additive Genetic Correlations

Pd16 SSS17 RAPI18 RAPI25

Pd16 .22 .72 .50
(.12, .31) (.59, .82) (.39, .62)

SSS17 .22 .43 .36
(.13, .30) (.32, .54) (.24, .48)

RAPI18 .48 .39 .95
(.40, .55) (.30, .47) (.80, .99)

RAPI25 .34 .26 .74
(.24, .44) (.15, .36) (.65, .81)

Note: Variables as defined in Table 1. All correlations are significant at p < .05.

The 95% confidence intervals for each correlation are shown in parentheses.
Magnitude of genetic correlations from males and females differed significantly
(p < .05) for that of Pd16 with RAPI at both ages 18 and 25, and for the correlation
of RAPI18 with RAPI25.

Data from males above the diagonal, females below.

Table 5

Unshared Environmental Correlations

Pd16 SSS17 RAPI18 RAPI25

Pd16 .08 –.08 .05
(–.02, .18) (–.17, .02) (–.05, .15)

SSS17 .08 .03 –.05
(.00, .17) (–.07, .14) (–.15, .06)

RAPI18 .17 .12 .22
(.09, .25) (.04, .20) (.10, .32)

RAPI25 .17 .11 .25
(.08, .26) (.02, .19) (.16, .33)

Note: Variables as defined in Table 1. For female twins, all four correlations between
personality measures and RAPI18 and RAPI 25 are significant at p < .05; those
estimates and their 95% confidence intervals, inside parentheses, are shown in
bold; none of the corresponding correlations are significant for twin brothers.
Magnitude of unshared environmental correlations from males and females 
differed significantly (p < .05) for the correlation of Pd16 with RAPI18 and for the
correlation of SS17 with RAPI25.

Data from males above the diagonal, females below. 
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Discusssion
In combination, the estimated heritabilities and genetic
correlations obtained from these analyses suggest that
influences on developmental changes in alcohol prob-
lems from late adolescence to early adulthood differ
between men and women. In males, the main change is
a decrease in variation from shared environmental
effects; the magnitude of genetic effect is stable, and the
genetic correlation of .95 suggests that the same genetic
influences are important at both ages. For females,
there is a decrease in the magnitude of genetic influ-
ences from 18 to 25, and at least part of the genetic
influences present at age 25 is different from the genetic
influences present at age 18. For both men and women,
about half of the phenotypic variation in alcohol prob-
lems reported at age 25 is due to genetic variance. But
contributions of genetic and unshared environmental
factors to associations of individual differences in mid-
adolescent personality with drinking problems in later
adolescence and early adulthood differ between men
and women. For women, unshared environment signifi-
cantly contributes to those associations; among men it
does not. Conversely, additive genetic factors make a
larger contribution to these personality–problem corre-
lations among men than among women. 

We studied twin sibling similarities for drinking-
related problems from age 18 to age 25. What changes
in sibling similarities are to be expected over this period?
An obvious expectation is reduced resemblance, as twin
siblings move from their shared childhood parental
home to individualized adult lives with nonrelatives; sep-
arating from one another and from their parents should
attenuate similarity, because family structure, family size,
family status, parental modeling of substance use and
use by shared peers influence adolescent drinking pat-
terns. When familial and neighborhood characteristics
are no longer shared, sibling similarity will decline.
Results in Table 3 confirm the obvious expectation: The
RAPI correlation from MZ twin brothers is reduced
from age 18 to age 25 by a quarter; that for DZ twin
brothers is halved. Correlations for twin sisters are atten-
uated less dramatically. Age-related effects may be more
evident among Finnish males, because nearly all experi-
ence compulsory military service between age 18 and 25,
and that experience may be associated with easy access
and high exposure to alcohol and drinking interactions
with peers; individual differences in acute and acquired
tolerance, with a genetic basis, would serve to attenuate
drinking patterns more so among DZ than MZ co-twins.

In an earlier report on these Finnish twins
(Mustanski et al., 2003), we related the Pd Scale, as a
measure of social deviance, and a smaller subset of SSS
items, chosen as a measure of excitement seeking, to
drinking and alcohol problems at age 18; our interest
then was to test a hypothesis that personality risk
factors for drinking differed from those predictive of
drinking problems and that both associations were
genetic in nature. Here, with follow-up data on RAPI
scores reported from the fourth wave of assessment at

ages 22 to 27, we replicate the finding that Pd corre-
lates more highly than does SSS with RAPI outcomes
and that the association is mediated in part by genes.
We now add the finding that consistency of the alcohol-
related outcomes assessed by RAPI is mediated
genetically and much more so in males than females.

As always, these findings should be interpreted in
the context of strengths and limitations of the research.
The generalizability of these findings should be tested
to assess whether characteristics specific to these
Finnish birth cohorts might moderate the results we
obtained. Ours was a population-based sample of
Finnish twins, born 1975 to 1979 and coming of age in
the early 1990s. That was a turbulent period for
Finland as it experienced severe economic challenges
following the dissolution of the Soviet Union, which
had been its major trading partner. Those challenges
accelerated Finland’s emergence as a high-tech, elec-
tronic leader in the world economy and cemented
Finland’s membership in the European Union. What
were the drinking patterns of Finnish adolescents as our
studied twins matured into mid-adolescence?
Epidemiological data based on large samples of 15- and
16-year-olds from 26 European countries were
obtained in 1995, as the last cohorts of FinnTwin16
were enrolled into study (ESPAD; Hibell et al., 1997).
ESPAD data illustrate that high-density drinking is
common among Finnish adolescents; compared to their
European peers, the percentage (15%) of Finnish 15-
year-olds who reported consuming beer on three or
more occasions during the preceding month was but a
third of that reported by age-matched Danes, half of
that reported in the United Kingdom and lower than
was found for 15-year-olds in the US. But 28% of 15-
year-old Finns reported they had been drunk 10 times
or more during the past year, ranking them second only
to Danes and more than three times that reported by
American 15-year-olds. In short, Finnish adolescents
drink less frequently than adolescents in many other
cultures, but they tend to drink in high density. Such
binge-drinking patterns may influence age-to-age con-
sistency of drinking-related problems over time, as well
as the predictive association of antecedent personality
assessments with later drinking problems.

Our suggestive evidence of gender differences in
genetic and environmental influences on developmental
changes in alcohol problems from late adolescence to
early adulthood is provocative. Consistent with other
emerging evidence of gender modulation in risk path-
ways for alcoholism, these results invite further study;
data collection now underway with a second
FinnTwin sample, initially assessed at ages 11 and 12
and now maturing into their early 20s, will permit
replication and extension of these findings.
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