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Abstract

We examined gender differences in age of onset, clinical course, and heritability of alcohol
dependence in 2524 adults participating in the University of California San Francisco (UCSF) family
study of alcoholism. Men were significantly more likely than women to have initiated regular
drinking during adolescence. Onset of regular drinking was not found to be heritable but was found
to be significantly associated with a shorter time to onset of alcohol dependence. A high degree of
similarity in the sequence of alcohol-related life events was found between men and women, however,
men experienced alcohol dependence symptoms at a younger age and women had a more rapid
clinical course. Women were found to have a higher heritability estimate for alcohol dependence
(h2 =0.46) than men (h? =0.32). These findings suggest that environmental factors influencing the
initiation of regular drinking rather than genetic factors associated with dependence may in part
underlie some of the gender differences seen in the prevalence of alcohol dependence in this
population.
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INTRODUCTION

National epidemiological samples have generally demonstrated that men are more likely to
drink than women? and that alcohol dependence occurs less frequently among women than
men2~3, What is not clear is whether the differences in alcohol dependence rates between men
and women are a direct reflection of customary differences in drinking practices that may be
environmentally driven or whether there are sex specific phenotypes that differ in genetic risk
for alcohol dependence.
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A number of theories posit that there may be subtypes of alcohol use disorders that may be
gender specific?. The best known of these are Cloninger’s Types | and Il 5 and Babor’s Types
A and B6. Cloninger’s Type Il and Babor’s Type B are similar in having earlier onset of
drinking problems, more antisocial and other psychiatric co-morbidity, and a more severe
course, as opposed to Type | and Type A. Evidence suggests that type 11/B might be more
heritable than type 1/A5, raising the possibility that Type 11/B is more genetically based and
Type I/A more environmentally based?. It has been further hypothesized that type I/A
alcoholism is more common in women and type 11/B more common in men. Sociopathy
phenotypes, such as the presence of antisocial personality disorder and/or conduct disorder
(ASPD/CD), are twice as common in men as compared to women and are highly significantly
co-morbid with alcohol dependence. However, they represent a very small sample of the
aggregate of alcohol dependence in the general population? 7: 8. This suggests that while
ASPD/CD may be strongly associated with alcohol dependence and being male, other risk
factors most likely explain most of the genetic and environmental variance for alcohol
dependence, particularly in women. In this light, Hill9 has proposed a type I11 alcoholism that
is not related to paternal sociopathy but still represents a severe form of the disorder.

Additional data on gender differences in alcohol dependence are provided by behavioral
genetics studies in twins. If alcohol dependence is more heritable in males then twin
correlations for alcohol dependence should be higher in male twins than in female twins. Early
studies using twin and adoption strategies have found evidence of moderate to strong genetic
influences (heritability estimate of 40-60%) on alcoholism among men19—15; although, recent
studies do not provide evidence for higher heritability for male early onset alcoholism or for
alcoholism with comorbid ASPD16. Early studies on the role of genetic influences on
alcoholism among women produced results that were less clear. Some early studies found that
alcoholism in women to be less influenced by genetic factors than men14: 15 17. However,
others obtained heritability estimates for women comparable to those in men13: 18. One
problem with some studies is that they lacked the power to detect sex differences because
relatively few affected women were ascertained for study. In one large study, 5091 male and
4168 female twins were assessed for sex differences in the sources of genetic liability to alcohol
abuse and dependencel®. In that study, the proportion of population variation in liability to
alcohol use disorders attributed to genetic factors was found to be equally high for men (51—
66%) and women (55-66%).

While data on female alcoholics in large population samples is now becoming more frequently
available9: 20722, replications of findings from large scale behavioral genetics studies with
reliable assessment instruments are still needed. Such studies can also provide valuable data
on gender differences in alcohol-related symptomatology, age of onset, as well as heritability.
The present report is part of a larger, nationwide, behavioral genetics study, the University of
California San Francisco (UCSF) Family Alcoholism Study. Community recruitment was used
in this study to avoid selecting a sample solely limited to the subset of alcoholics who present
for formal treatment. The specific aims of the present report are to evaluate early drinking and
the clinical course of alcohol dependence in this data set in order to elucidate gender differences
in: (1) age at regular drinking and its association with alcohol dependence; (2) the clinical
course of alcoholism in this population as well as to compare the clinical data in the UCSF
family study to data from the Collaborative Study for the Genetics of Alcoholism (COGA);
and (3) the heritability of age at first regular drinking and alcohol dependence.

METHODS

Participants

The UCSF family study is a behavioral genetics study that recruited probands with alcohol
dependence and the relatives of those probands, nationwide. In addition, a community sample
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was ascertained in order to estimate population means and standard deviations for genetic
analyses. Participants were recruited through the use of semi-targeted direct mail, a web site,
press releases, advertisements and from alumni of treatment centers, across the nation. Thirty-
three percent of the probands were recruited from the general population random mailings,
32% from community organizations, 18% from treatment program alumni, and 17 % from
other sources. Probands reporting serious drug dependence (defined as use of stimulants,
cocaine, or opiates daily for more than 3 months or weekly for more than 6 months), current
or past diagnosis of schizophrenia, bipolar disorder, or other psychiatric illness involving
psychotic symptoms, a life-threatening illness, or an inability to speak and read English were
excluded. The details of recruitment of all participants and other methodology for assessing
participants, inter-rater reliability and participant demographics have been previously
published?3: 24. This is the first report describing the clinical data for alcohol dependence
derived from the study.

A remote data collection procedure was developed allowing for blood samples and other
questionnaires to be returned by mail, and structured diagnostic interviews to be conducted by
telephone, making nationwide data collection possible. Potential participants first had the study
explained and gave written informed consent. A modified version of the Semi-Structured
Assessment for the Genetics of Alcoholism (SSAGA)2®, was used to collect demographic,
medical, psychiatric, alcohol, nicotine, and other drug use history. Modifications of the SSAGA
for the present study included changes in diagnostic criteria and items to approximate DSM-
IV and DSM-I1I-R criteria. Only the sections of the SSAGA relevant to substance abuse,
demographics and medical history were utilized. Twenty percent of those enrolled did not
complete all study requirements.

Data Analyses

The data analyses were based on the specific aims; the first aim of which was to determine the
age of onset and prevalence of regular drinking (defined as: how old were you when you started
drinking alcohol regularly, not necessarily daily, but on a regular basis) in men and women,
as well as the probability of transition to alcohol dependence using survival analyses. The
Kaplan-Meier method was used to estimate survival time using a time-to-event model (time
interval from first regular drinking to dependence) in the presence of censored cases Therefore
the age of onset and prevalence of regular drinking was used as the initial variable to: (1)
determine the prevalence in this population; (2) determine its association with alcohol
dependence; and (3) to estimate the duration of time elapsed to regular use and between regular
use and the onset of dependence using survival analyses.

The second aim of the study was: (1) to investigate gender differences in the clinical course of
alcoholism in UCSF family study participants, using 36 alcohol-related life events derived
from the SSAGA, and (2) to determine whether the clinical course of alcoholism follows the
same patterns previously described in the literature for COGA participants. Comparative
analysis of the age at first occurrence of the sequence of 36 alcohol-related life events was
determined in those participants with alcohol dependence. The present study used the same
procedures as Schuckit and colleagues?? 26+ 27 and Ehlers and colleagues28 to evaluate the
course of alcoholism in this population.

The comparative analysis of the age at first occurrence of the sequence of alcohol-related life
events between the alcohol-dependent subjects that were male vs. female was performed using
Spearman’s rank correlation (rs). For these analyses each symptom is assigned a number based
on the order of its appearance in time for all 36 symptoms for each gender and the Spearman
rank correlation was computed relating order of appearance by gender. The same analysis was
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also performed to compare the total sample of alcoholics in the UCSF family study to a sample
of alcohol-dependent patients from the COGA study. Because the COGA study uses a DSM-
I11-R plus Feighner criteria to make a diagnosis of alcohol dependence, the UCSF study data
was compared to COGA first using UCSF participants that met DSM-1V criteria, and then a
second confirmatory analysis with UCSF participants that met DSM-111-R criteria. An analysis
of how many individuals endorsed individual items and whether they differed based on gender,
or whether they were in the UCSF Family Study vs. COGA Study was evaluated using the
Chi-Square test. The analyses of whether the age of first occurrence of each of the items differed
based on: gender or UCSF vs. COGA was evaluated using t-tests. Significance for these
analyses was set at p < 0.001, (Bonferroni correction).

The third aim of the study was to determine the heritability of DSM-IV alcohol dependence,
and age of onset of regular drinking using a family genetics design. The total additive genetic
heritability (h?) were estimated using SOLAR v 2.0.4 29: 30, SOLAR estimates heritability by
partitioning the trait relative pair covariance into additive genetic and environmental
contributions while correcting for any covariates included in the model. The discrete trait
(alcohol dependence) was modeled with a liability threshold model. When overall heritability
was found to be significant separate heritability for men and women were obtained.
Participant's age at the time of evaluation and sex were evaluated as potential covariates and
retained if they accounted for at least 5% of the total variance. Rather than allowing SOLAR
to estimate means during the model-fitting procedure using the available sample data, means
were constrained to the population mean (i.e., 15% for the overall analyses, 16% for males and
15% for females in the gender-specific analyses) to correct for ascertainment bias when
estimating h2. These analyses have been described previously?28: 31, 32,

Demographics

The demographic characteristics of this population have been presented previously?4. In brief,
the UCSF family sample had a mean age of 48.4 + 13.4 years, a mean educational level of 14.4
+ 2.9 years, and an annual income of $57,356 + $54,656. Racial distribution was: 92%
Caucasian, 3% each African American and Hispanic, and 1% each Native American and Other.
Fifty-four percent were married. Probands were 58% female, with 97% of probands meeting
lifetime criteria for alcohol dependence, whereas, 38% of the relatives of probands were found
to be alcohol dependent. Prevalence of alcohol and drug dependence in relatives in the UCSF
family study was similar to the COGA sample33, although the UCSF sample had a slightly
higher mean age, education, and socioeconomic status34. The UCSF random sample had
similar demographic characteristics to the Family Study sample with 15% having a lifetime
history of DSM-1V alcohol dependence.

Effect of age at first regular drinking on the development of alcohol dependence

Two thousand five hundred and twenty-four participants (1557 women, 967 men) had valid
data that were used in the present analyses. Of those individuals, 1333 participants (796 women,
537 men) had a lifetime diagnosis of DSM-IV alcohol dependence. The mean age of first
meeting criteria for DSM-IV alcohol dependence was 27.53 + 9.50 (S.D.). Ninety percent of
the sample reported regular drinking with equal proportions of men and women in the sample
(1438 women, 900 men). Survival analyses revealed that survival to regular drinking was
shorter in men than women (median survival estimate: women=19 + 0.134; men=18 * 0.092)
(Mantel-Cox chi-Square = 25.63, df=1, p<0.0001).

The probability of having a lifetime alcohol dependence diagnosis was found to be significantly
associated with the age at which a person reported first drinking regularly. Table 1 presents
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data demonstrating that those individuals who developed regular drinking at younger ages were
significantly (p<0.001) more likely to become alcohol dependent than those who chose to begin
regular drinking at later ages. A significantly higher proportion of the population of men than
women in this sample reported drinking regularly between the ages of 19 and 35 years
(p<0.001).

Table 2 and figure 1 present data from the survival analyses which includes estimates of the
mean survival time (years) from age at onset of regular drinking to meeting criteria for DSM-
IV alcohol dependence. Regular drinking at an early age had a significant (p<0.001) impact
on the survival duration to the development of alcohol dependence. Having started regular
drinking at 13 or younger was found to be associated with a mean survival time to alcohol
dependence of 20.2 + 1.7 years as opposed to 32.4 + 1.4 years for individuals who did not
develop regular drinking until after the age of 25. Survival time was also not different based
on gender (Chi Square = 1.827, df=1, p<0.176).

To further explore whether older participants reported regular drinking at a significantly older
age, a median split by participant age (48 yrs) was made and the age of onset of regular drinking
compared between the older (>48 yrs), and younger (<48 yrs) cohorts for the entire sample and
between men and women separately. Overall, the median survival estimate to regular drinking
was significantly longer in older participants (>48 yrs) (20 £ 0.10 yrs) than younger participants
(<48 yrs = 17 + 0.15 yrs) (Mantel-Cox Chi-Square =161, df=1, p<0.0001). Median survival
estimates to regular drinking were also significantly longer in older women (> 47 yrs =21 +
0.14 yrs) as compared to younger women (>47 yrs = 17 +0.14 yrs) (Mantel-Cox Chi-Square
=175.0, df=1, p<0.0001), and in older men (> 50 yrs = 19 + 0.18 yrs) as compared to younger
men (>50 yrs= 17 £ 0.14 yrs) (Mantel-Cox Chi-Square =17.7, df=1, p<0.0001). Thus, overall
survival times were longer for the older cohorts, however, women appear to show a larger
cohort effect in survival time (4 yrs) than men (2 yrs).

Clinical course of alcoholism

Table 3 shows the pattern of appearance of the retrospective reports of the ages at first
appearance of alcohol-related life events for all 1333 DSM-IV alcohol-dependent participants
(e.g. probands, family members, random sample) in the UCSF Family Alcoholism Study.
Results showed that men had a remarkably high degree of similarity to the women in the sample
in their clinical course (r=.942, p<.0001). As seen in Table 3, men reported their first life events
associating with drinking at a significantly earlier age than women (men= 20.7 yrs, women
23.5). However, by the late twenties/early thirties, the women had “caught up” with the men
and were experiencing the more severe symptoms of heavy drinking and physical consequences
at the same age as men.

The comparison of response rates on individual alcohol-related life events between men and
women participants revealed that while overall rates were substantially similar, men were
significantly more likely to report: drinking while in a hazardous situations, binges, inability
to change drinking behaviour, morning drinking, problems at work/school, physical fights,
arrests for alcohol-related behaviour, and self injury while drunk (all p< 0.001) (see Table 3).

The retrospective reports of the sequence of 36 alcohol-related life events for UCSF family
study participants who were alcohol-dependent compared to those reported in a sample of
alcohol-dependent patients from the COGA study are shown in Table 3. Participants in the
UCSF study had a high degree of similarity to the COGA sample in their clinical course whether
they were compared using DSM-1V or DSM-1II-R criteria (r=.904, p <.0001, DSM-1V, r=.923
p<.0001, DSM-I111-R). While the two groups generally reported having experienced the same
progression of events, COGA participants were found to first report alcohol-related life
problems approximately two (2) years earlier than UCSF participants, however, by their late
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twenties/early thirties the UCSF participants were experiencing the more severe symptoms of
heavy drinking and physical consequences at the same age as the COGA participants. When

the same analyses were conducted using DSM-I11-R criteria for the UCSF participants in the
analyses, the only significant difference was that interfered with work responsibilities was no
longer significant at the p<0.001 level (T=—3.09, df=1,1328, p<0.002).

The comparison of response rates on individual alcohol-related life events between all UCSF
participants that met DSM-IV criteria and subjects from the COGA study revealed that UCSF
participants were significantly more likely than COGA participants to endorse 27 of the 36
items (p<0.001). The only variable that more COGA participants endorsed was physical fights.
When the same analyses were conducted using DSM-II1-R criteria for the UCSF participants
in the analyses, the only differences found were that UCSF participants were no longer
significantly different from the COGA participants at the p<0.001 level on: wanted to quit
more than three times, binges, and drank more than intended.

Heritability analyses

Age at which an individual first began regular drinking was not found to be significantly
heritable. Whereas, DSM-1V alcohol dependence was found to be significantly heritable (h?
=0.24, p=0.0009). Additionally, when heritability was estimated for DSM-1V alcohol
dependence in men and women separately, women were found to have a higher heritability
estimate (h? =0.46, p<0.0002) than men (h? =0.32, p<.0366). It should be noted that while the
difference in heritability estimates for males and females could not be directly tested, the non-
overlapping confidence intervals suggest that this difference is likely to be significant.

DISCUSSION

Gender differences in alcohol use, abuse, and dependence are a consistent finding in the
literature35. A significantly higher proportion of the population of men in the UCSF sample
reported drinking regularly between the ages of 19 and 35 years than women, and those
participants who developed regular drinking at younger ages were significantly more likely to
become alcohol dependent than those who chose to begin regular drinking at later ages. This
effect was particularly significant between ages 15 and 25. These data are consistent with a
number of previous studies that have provided data to suggest that individuals who drink before
the age of 15 years are substantially more likely to become alcohol dependent31: 36738, The
data from the UCSF study extends those findings and also demonstrated a cohort effect with
the relatively younger women (<48 yrs) reporting a net decrease in the age of regular drinking
that was twice as large (4 yrs) than that for men (2 yrs). These data confirm those published
by Grucza and colleagues3®, using data from the NLAES and NESARC who also found that
age of onset of drinking had decreased in the younger birth cohorts examined. Additionally,
Grucza and colleagues39, found that age of onset of drinking accounted for much of the
increase in lifetime alcohol dependence among women.

Age at which a person first drank regularly was not found to be heritable in the population
ascertained by the UCSF family study. These findings are consistent with data from Ehlers and
colleagues3! who demonstrated that age at first intoxication was not heritable in a population
of American Indians living on reservations. However, regular drinking in this study was not
defined by a quantity and frequency measure. If regular drinking were defined differently, say
as early problem drinking, it might have been found to be heritable. How environmental factors
may influence the age at which a person first begins drinking regularly in such a way that leads
to increased risk for alcohol dependence is not entirely clear. One hypothesis posits that early
drinking disrupts the normal course of social and intellectual development leading to an
increased risk for a number of social and psychological pathologies including drug
addictions40' 41. An alternate hypothesis has been forwarded, suggesting that drug addictions
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and psychopathology are in fact a reflection of a more general underlying susceptibility to
psychopathologies and disinhibitory behavior42=45. Although most studies point to “age of
onset of regular drinking” as an environmental variable it may represent different constructs
at different ages. For instance, very early onset of drinking (before the age of 13) may represent
a more general measure of disinhibitory behavior or conduct disorder and as such could
potentially be more heritable. In the present study the number of individuals with very early
onset of drinking was limited and thus the statistical power for evaluation of the heritability of
regular drinking in this age group was limited. As adolescence progresses, drinking becomes
more common and may be highly influenced by such environmental variables such as peer
pressure and social circumstances; whereas, individuals who have not drank regularly after the
age of 21 may possess protective factors that may be both environmental (religion, family
norms) or genetic (low tolerance to taste or effects of alcohol). Further studies are needed to
disentangle the set of factors leading to regular drinking in adolescence.

A high degree of similarity was observed between men and women in the UCSF sample of
alcohol dependents in many aspects of their clinical course. These data expand earlier findings
from studies involving different subgroups of U.S. populations of alcoholics?l: 22: 26-28, 46,
While men and women in the UCSF study had highly similar clinical courses a few differences
were found in the proportion of women participants endorsing individual alcohol-related items
when compared to men. As might be predicted, men endorsed more antisocial symptoms than
women such as physical fights and arrests. However, women in the UCSF sample were just as
likely as men to endorse severe alcohol dependence symptomatolgy such as withdrawal,
psychological impairment, health problems, and continued drinking despite health problems
or serious illness. The age at which women first reported alcohol-related events was
approximately three years later than men, but while their overall clinical course progressed
highly similarly there was evidence of “telescoping” or a shortening clinical course by
approximately four years. These data are consistent with several other studies that have reported
telescoping of the clinical course of alcoholism in women?20: 28, 47,

A high degree of similarity between UCSF Family Alcoholism Study participants and those
participating in the COGA study in their clinical course was also found. However, COGA
alcoholics reported alcohol-related life problems approximately three years earlier than the
UCSF sample and alcohol dependent participants in the UCSF family study overall were
significantly more likely to report alcohol-related life events than COGA participants. The only
variable that was more frequent in the COGA sample was physical fights. Hill® has suggested
that the presence of fighting while intoxicated was the best discriminator of being an alcoholic
from a family with a history of sociopathy. Gilligan and colleagues*® also suggested that
fighting while drinking was associated with alcoholics who showed more antisocial behaviors.
While ASPD was not directly assessed in the UCSF population these findings suggest that the
UCSF study participants while endorsing a severe form of alcoholism with withdrawal and
medical problems may have relatively less antisocial behaviors, such as fighting while
intoxicated, than other large samples. These data also suggest that other risk factors most likely
explain most of the genetic and environmental variance for the severe form of alcohol
dependence seen in this sample, particularly in women. In this light, Hill® has proposed a type
I11 alcoholism that is not related to paternal sociopathy but still represents a severe form of the
disorder.

Data from the UCSF study supports this idea that alcoholism in women can be significantly
heritable and perhaps more heritable than in men, at least within this population. These data
also support the conclusions of Hill3> who has questioned the notion that, in general, alcoholism
in women may have less of a genetic diathesis in women. There have been conflicting data on
estimates of heritability of alcohol dependence in women with some studies reporting
negligible14 and others substantial18- 49 heritability. It has been suggested by Prescott and
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Kendler0, that conflicting results between studies might in part be due to differences in
sampling methods. If differences in alcoholism rates between men and women are in part due
to environmental factors (such as sex specific social pressures to drink (or not to drink) during
adolescence and young adulthood) then one would predict that women would actually have a
more heritable form of the disorder. This hypothesis is consistent with the data obtained in the
UCSF Family Study where the heritability estimates for women were higher than for men.

This study has several implications for clinical medicine and public health. That this and other
studies have found that earlier ages of onset of regular drinking are associated with higher rates
of lifetime alcohol dependence suggests that clinicians should be giving this information to
parents of children under the age of 13 years so that parents are better able to monitor and
intervene if drinking starts during their children’s teenage years. If most of the variance in early
drinking is environmental, as suggested by this and other studies, transmitting that information
to parents and communities is important because environmental interventions at both the family
and the community levels may be effective in reducing underage drinking. Clearly, the
environmental factors that lead to early regular drinking need to be identified and preventive
measures aimed at those factors implemented by parents and communities. Additionally, the
fact that alcohol dependence has been found to be heritable in women as well as in men suggests
that it is important to tell family members of an alcohol dependent proband that they are at
increased risk for the development of the disorder regardless of the gender of the proband or
family member. Finally, the fact that a number of studies have demonstrated that alcohol
dependence has a clear clinical course and that the order of appearance of specific symptoms
appears to be invariant to ethnic heritage, gender, or clinical subtype, strengthens the disease
construct of the disorder. It also suggests that clinicians can estimate where a patient is on his/
her clinical course by evaluating what symptoms he/she is currently experiencing. That kind
of estimate is useful not only for evaluating prognosis but for assessing when interventions of
different intensities may be appropriate based on the likely near term progression of the disease.
That information is also useful to patients and their families for motivating and planning
treatment interventions earlier rather than later in the disease progression.

However, the results of this study should be interpreted in the context of several limitations.
First, the findings may not generalize to other large samples of alcoholics that were ascertained
without bias. Second, only retrospective and cross-sectional data on alcohol use and use
disorders were assessed. Third, comparisons to other large samples may be limited by
differences on a variety of variables including recruitment, as well as a number of genetic and
environmentally determined variables. The family design cannot distinguish whether the
causes of familial similarity are genetic or environmental in nature. Finally, this study was not
designed to measure unbiased heritability of alcohol consumption related traits. However,
because sampling from families was biased towards alcohol dependent family members the
observed estimates are biased but this is not expected to affect the assessment of whether a sex
specific heritability is greater than that of the other gender.
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Survival analysis of age of regular drinking to the
development of alcohol dependence
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Figure 1.

The following graphs exhibit the cumulative survival rates between two groups of subjects:
those who first began regular drinking under age (13,15,17,19,21,25) group (#) versus those
whose first alcohol consumption is over age (13,15,17,19,21,25) group (<) respectively. The
cumulative survival rate is the proportion of subjects within the group who survives (i.e. not
developing alcohol dependence) at different points in time after the subjects’ first exposure to
alcohol. The survival curves of the older alcohol consumption group () are consistently above
those of the younger group (#), and their survival curves diverge farther and farther apart as
time progresses. These graphs clearly indicate that subjects that consume alcohol at a later age
are more likely to survive without alcohol dependence than those consume at an earlier age.
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Table 1

Age Onset of Regular Drinking and Alcohol Dependence

Age onset of No Alcohol Alcohol Alcohol Chi-Square
Regular Drinking Dependence Dependence Dependence p-value
() (n) (%)

<13 14 45 76 0.001
<15 66 164 71 <0.001
<17 202 436 68 <0.001
<19 472 804 63 <0.001
<21 643 958 60 <0.001
<25 843 1121 57 <0.001
<30 962 1209 56 0.001
<35 977 1221 55 0.002
<40 995 1240 55 <0.001

Page 13

This table presents the number of participants who became alcohol dependent or did not based on the age when that participant first began drinking
regularly. Significant differences in the proportion of participants who became alcohol dependent based on age at first drinking regularly are determined
by Chi-square and p values are presented in the final column.
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