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INTRODUCTION

ABSTRACT

Aims The present study investigated the presence of cohort effects on gender
differences in the course, severity and symptomatology of DSM-III-R alcohol
dependence in a community-based sample.

Design A comparison of substance-related variables among men and women
divided into two groups based on the median birth year of the sample was
conducted.

Participants Participants were 468 men and 132 women with life-time
alcohol dependence, the vast majority of whom were born between 1941 and
1960.

Measurements Substance use and DSM-III-R substance use disorders were
assessed by a structured interview administered in person.

Findings Individuals born after 1951 had higher rates of alcohol dependence.
Among individuals with alcohol dependence, those born after 1951 had an
earlier onset and longer duration of alcohol-related problems. Significant inter-
actions indicated that these effects were stronger for women than men.
Conclusions Risk for alcohol dependence appears to be rising in younger
generations, and particularly for younger women, making them an important
target group for prevention and treatment programs.

KEYWORDS Alcohol dependence, birth cohorts, gender differences, social
environment.

whether they were born during the earlier or later part
of this time period, thus entering the age of risk for

Recently, attention has turned to gender differences in
the patterning of alcohol consumption over time and the
course and presentation of alcohol dependence. In the
1960s and 1970s there were dramatic changes in atti-
tudes toward alcohol and drug use, in the availability of
these substances and in women’s social roles that may
well have led to changes in historical gender differences
in alcohol dependence among individuals who were
coming of age at this time. The Minnesota twin/family
study (MTFS) provided access to adults from two different
age cohorts because they had twin children aged either
11 or 17 years at the time the family was recruited for the
study. These parents, most born between 1941 and
1960, experienced formative years with respect to sub-
stance use that were quite different depending on
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developing substance use disorders before or after the
mid-1960s.

Birth cohort effects on age of onset of alcohol
consumption and alcohol dependence rates:
1940s-1960s

A large body of research indicates that patterns of
alcohol and drug use change over time. ‘Birth cohort
effects’, or effects based on the years in which individuals
were born, are shown clearly in life-time alcohol and
drug use prevalence rates, onset of use and rates of
alcohol dependence. Recent evidence indicates that the
age of onset of alcohol consumption has become earlier
over time. According to the monitoring the future study
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(Johnston, O’'Malley & Bachman 1991), 80% of high
school seniors initiate alcohol use between approximately
ages 12 and 18. The onset of alcohol dependence symp-
toms occurs on average at approximately age 20 years
(Nelson, Heath & Kessler 1998). In a 25-year period, the
percentage of individuals initiating regular alcohol use
by age 21 increased from 33.4% in 1941-45 to 52.6% in
1961-65 (Johnson & Gerstein 1998). The US national
longitudinal alcohol epidemiologic survey (NLAES; Grant
1997), which utilized a large nationally representative
sample of adults from the US general population, indi-
cates that the cumulative probability of alcohol use is
successively higher for almost every later born cohort in
each age category measured. In addition to the genera-
tion-wide change in age of onset during this time period,
per capita ethanol consumption rose from 2 gallons of
ethanol from 1950 to 1960, and then increased steadily
until the early 1980s, when it peaked at approximately
2.7 gallons ( NTAAA 1997). Both earlier age of alcohol
initiation (Turner et al. 1993) and higher rates of con-
sumption have been associated with higher risk for
alcohol dependence (Kendell 1984; Sales et al. 1989).
Specifically, Grant & Dawson (1997) found that individ-
uals with earlier ages at onset of alcohol use (alcohol
initiation at 14 or younger) were more likely than those
with later ages of onset (20 years or older) to develop
alcohol dependence at some point in their lives (more
than 40% versus approximately 10%). Given that ages of
initiation have become younger and consumption rates
higher (until the late 1980s), MTFS adults born later are
probably at elevated risk for alcohol dependence.

Elevated alcohol dependence rates among more
recent cohorts have been observed in several US samples
(Anthony, Warner & Kessler 1994; Grant 1997). NLAES
data show that rates of alcohol dependence were much
higher among individuals born after prohibition and
after World War II (Grant 1997). Life-time alcohol depen-
dence rates among those born between 1948 and 1957
were approximately 15%; this figure rose to approxi-
mately 19% among those born from 1958 to 1967. The
national comorbidity survey (Anthony, Warner & Kessler
1994) showed a similar pattern, as history of life-time
alcohol dependence was lower among 45-54-year-olds
than 15-24-year-olds, indicating later-born individuals
were at higher risk.

Social factors influencing alcohol consumption
and misuse

Numerous societal changes during the 1960s and 1970s
may have placed individuals who were coming of age
during that time period at a higher risk to use alcohol and
develop alcohol dependence. The economic availability of
alcohol has increased as the ‘real’ price of alcohol (i.e.
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alcohol’s price in the presence of inflation and/or per-
sonal income) declined between 1960 and 1980 due
to increasing inflation. Greater physical availability of
alcohol (i.e. greater density of alcohol outlets; Report of
the Panel on Alternative Policies Affecting the Prevention
of Alcohol Abuse & Alcoholism 1981), and lowered
minimum legal drinking ages (Wechsler & Sands 1980)
may also have contributed to a higher risk for increased
alcohol consumption and disorders in the later-born par-
ticipants. Although there is some dispute (see Moskowitz
1989 for a review), several economic theorists report
positive relationships between economic and physical
availability and higher alcohol consumption rates and
problems such as liver mortality rates (Cook 1981;
Ornstein & Hanssens 1985; Chaloupka 1993; Grossman
etal. 1995).

During the same time period, experts on the sociology
of substance use have noted changes in societal attitudes
toward substance use (Musto 1997). Greater substance
use accompanied the political upheaval of the 1960s
over many critical issues in US history: civil rights, the
women's movement and protests against the Vietnam
War. Illicit drug use, often accompanied by drinking, has
been viewed as a way to protest many political issues
(Morgan 1981). The parallel increase in alcohol use
during that time (Johnson & Gerstein 1998) suggests that
similar changes in attitudes may have contributed to an
increase in alcohol consumption.

Cohort effects on gender differences in alcohol
use disorders

Women with alcohol dependence have a different course
of alcoholism than men (Blume 1986; Schmidt, Klee &
Ames 1990; Lex 1991; Wilsnack & Wilsnack 1993). The
most consistent finding in this field is that women have
been found traditionally to develop problems with alcohol
at a later age (Stabenau 1984; Beckman & Amaro 1986;
Ross 1989; Lewis et al. 1996; Fillmore et al. 1997), and
to develop problems over a shorter period of time, a phe-
nomenon known as ‘telescoping’ (Orford & Keddie 1985;
Randall et al. 1999). Women have a higher blood alcohol
concentration after consuming an equivalent amount of
alcohol than men (Lieber 1997) and some evidence sug-
gests women have a higher vulnerability to the physical
effects of alcohol (Wilkinson 1980; Mann et al. 1992;
Lieber 1997). Women have been found to have more
drinking-related familial consequences (Gomberg 1986),
while men suffer more adverse social, occupational, legal
and violence-related consequences (Frieze & Schafer
1984; Ross 1989; Schmidt, Klee & Ames 1990; Wilsnack
& Wilsnack 1993) and consume alcohol in greater quan-
tities of alcohol and more frequently than women
(Beckman & Amaro 1986; Fillmore et al. 1997).
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A small but growing body of research indicates that
there may be gender differences in the time-related
changes in alcohol consumption and problems. Research
in the United States has shown consistently that men
have higher rates of alcohol consumption and problems
than women (Gomberg 1997). However, data from
several national studies in the United States indicate that
the male to female discrepancy in the prevalence of
alcohol dependence may be shrinking (NIAAA 2000).
Male to female ratios in the 1990-92 US national comor-
bidity survey (NCS; Kessler et al. 1994), have narrowed
to 2.5:1 compared to approximately 5:1 in the 1982
ECA study (Helzer & Pryzbeck 1988), which captured
fewer later-born individuals than the NCS. NLAES male
to female life-time alcohol dependence rate ratios dropped
from 4.9 : 1 for those born before WW1II'to 1.4 : 1 for those
born in the Vietnam era (Grant 1997; NIAAA 2000).
Recent data also indicate a narrowing, but not a true con-
vergence, in the gender gap in age of alcohol initiation
(SAMHSA 1995; Johnson & Gerstein 1998), age of onset
(Nelson et al. 1998; Reich et al. 1988), and other data
point to such changes in the prevalence rates of alcohol
disorders (Grant et al. 1988; Herd 1988; Reich et al.
1988; Nelson et al. 1998).

Social environments in birth cohorts from the
1940s to 1960s: gender issues

The narrowing gender gap in the prevalence of alcohol
disorders and age of onset may be a result of several
factors. That women’s drinking and drinking-related
problems have been more stigmatized than men's
(Schmidt et al. 1990) may be because drinking and
alcohol-related problems conflict with women’s tradi-
tional gender roles (Landrine, Bardwell & Dean 1988;
Lemle & Mishkind 1989). As gender roles have been
revolutionized in the past 30 years in the United States
(Gerson 1985; Miller & Glass 1989; Moen 1992; Moen,
Erickson & Dempster-McClain 1997), so there might
have been changes in societal judgements of women'’s
drinking and drinking-related problems. Secondly, the
dramatic increase since the 1950s in the number of
women in the work-place (Bianchi 1995) and women's
higher occupational achievement may be associated with
higher alcohol use and more alcohol-related disorders
among women (Gomberg 1997). This might be explained
by greater increased alcohol availability and accep-
tability associated with employment or work-related
activities; there is higher alcohol consumption among
employed compared to unemployed women (Parker et al.
1980; Shore 1992). Some theorize that increased role
strains (‘dual roles’, or having roles both in the family and
at work) for working women contribute to higher risk for
alcohol problems (Johnson & Gerstein 1998). However,
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this is contradictory to evidence that multiple roles are
associated with lower risks of problematic alcohol use
and perhaps better mental health for women and does
not take into account that some subgroups (those in
high-pressure occupations) of working women are at
higher risk for problem drinking (LaRosa 1990; Wilsnack
& Wilsnack 1991).

Hypotheses and implications

Previous research suggests that the gender gap in the
prevalence of alcohol dependence and the age of initia-
tion of use is narrowing. However, this age of onset trend
has not been examined in a sample defined as alcohol-
dependent, and no study has examined such cohort
effects on variables other than age of onset, such as the
duration, severity and consequences of alcohol depen-
dence. Assessing whether gender differences in the clini-
cal picture of alcohol dependence have changed over
time is important given that most relevant research is
based on samples born prior to the 1950s. It was hypoth-
esized that younger adults would have more alcohol-
related problems than older adults, and that this effect
would be disproportionately pronounced for younger
women. These outcomes were hypothesized to hold for
age of onset, occupational impairment and prevalence,
duration and severity of alcohol dependence.

METHOD

Participants

Participants were men and women who were the biolog-
ical or step-parents of 11-year-old or 17-year-old same-
sex twins born in the state of Minnesota and identified
from public birth records. These families were recruited
over a 12-year period in the MTFS, a study designed to
examine the genetic and environmental antecedents of
adult substance use disorders. Because men with sub-
stance use disorders have historically been under-
represented when studies are conducted using direct
interviewing (Andreasen et al. 1986), fathers who were
no longer living with their children were recruited in
order to improve representativeness. Participating adults
were minimally different compared to recruited but
non-participating adults with respect to socio-economic
status and very similar with respect to prevalence of self-
reported psychopathology and alcoholism (see Tacono
et al. 1999).

Demographic characteristics

From a total sample of 1323 men and 1384 women,
Table 1 shows that 468 men (35.4% of men) and 132
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Table |

Demographic characteristics by gender and alcohol dependence status.

Non-alcohol-dependent

Alcohol-dependent

Men Women Men Women

Demographic characteristic (n=841) (n=1247) (n=468) (n=132) G A GXA
Current age (at interview) 4357 £598 4134+ 531 4257 £ 600 3841 £496  <0.001 <0.001 <0.001
Percentage Caucasian 98.4 98.2 974 954 NS NS NS
Percentage currently married 88.1 87.2 81.8 71.8 0.011 <0.001 NS
Years of education 1494 £ 693 13.88 £ 3.11 13.74 £ 447 1370769 0048 0.012 NS
Hollingshead occupational level' 348 £ 1.77 416+ 198 422+ 172 445+ 191 <0.001 <0.001 0.027
Percentage working full time 754 57.1 79.7 540 <0.001 NS NS

No analysis was missing more than 2| subjects except working full time, which was based on a total n = 2575.

For continuous dependent variables, M £ SD is shown; percentages are shown for categorical variables.

Results that are significant using the modified Bonferroni approach are in bold type.

G = gender main effect; A = alcohol dependence main effect; GXA = gender by alcohol dependence interaction.

‘Hol\ingshead occupational scale ranks occupations requiring an MA or PhD (1); requiring a bachelor's degree (2); requiring education, but less than a 4-year
college degree (3); requiring some education (4); most skilled ‘blue collar’ (5); semi-skilled (6); low-skilled (7).

women (9.5% of women), a significant difference (x* 1 df,
n=600=261.72, P <0.001), met criteria for life-time
DSM-III-R alcohol dependence. Consistent with the
demographics in Minnesota, most individuals in the
sample were Caucasian. The sample of men and women
were on average in their early 40s and men were older
than women. Most individuals were currently married.

For both men and women, alcohol-dependent individ-
uals were younger and less likely to be currently married
than non-alcohol-dependent individuals (see Table 1).
A gender x age interaction effect showed that alcohol
dependence was associated more strongly with younger
age for women compared to men. Given that the current
age (i.e. age at interview) was related to the age of the
children in this sample, these data suggest that alcohol-
dependent individuals had children at an earlier age, and
that this effect was especially true for alcohol-dependent
women. Occupational level was measured by the
Hollingshead occupational scale (Hollingshead 1958),
which ranks occupations from those requiring an MA or
PhD (1) to low-skilled (7). Higher occupational level and
more years of education (at a trend level of significance
after the Bonferroni correction; see Data analysis) were
associated with being male and non-alcohol-dependent.
A significant interaction effect indicated that alcohol
dependence was associated more strongly with lower
occupational level for men than women. Regardless of
alcohol dependence status, men were more likely to be
employed full time. However, over 85% of women were
employed outside the home in some capacity.

Determination of cohort years

Because the vast majority (90%) of alcohol-dependent
parents in this sample were born between 1941 and
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1960 and the literature suggesting that the birth cohort
years of the early 1950s were transitional in ways that
may influence substance use, the sample was split by the
median birth year, 1952. Those born in or after 1952
were included in the later-born or higher risk (the term
‘higher risk’ will be used in this paper to describe a risk
factor for substance abuse based on having a more recent
birth year) cohort while those born prior to 1952 were
considered to be in the earlier-born, lower-risk cohort.

Comparing alcohol-dependent men and women
divided by cohort, Table 2 reveals that among alcohol-
dependent individuals, race, marital status, education
and occupational level were not associated with gender
or birth cohort. Gender differences in working status
were the same as those observed for the total sample. Not
surprisingly, given how participants were assigned to
groups, birth year and age were significantly different
between genders and cohorts. In addition, men were
older than women, as was true in the entire sample of
adults.

Measures

Life-time psychiatric diagnoses were made using DSM-III-
R (American Psychiatric Association 1987) criteria.
Substance use history and disorders were assessed using
a modified version of the expanded substance abuse
module from the composite international diagnostic
interview (CIDI; Robins et al. 1988). The number of
alcohol dependence symptoms was considered to be the
sum of nine possible DSM-III-R ‘criterion A’ symptoms
assessed as present. Alcohol dependence was diagnosed
according to DSM-III-R criteria, thus requiring the pres-
ence of at least three symptoms, at least one of which
persisted for at least 1 month or occurred repeatedly. Age
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Table 2 Gender by cohort effects on demographic variables among alcohol-dependent individuals.

Men Women

Earlier-born Later-born Earlierborn Later-born

cohort cohort cohort cohort XCohort
Demographic variable (N = 261) (N = 207) (N =37) (N =95) Gender  Cohort Gender
Birth year 19463 £ 4.3 19557 £ 3.0 1948.1 £ 3.2 1956.8 + 3.1 <0.001 <0.001 NS
Current age (at interview) 4648 + 4.47 37.64 £ 357 44.08 + 331 3620 £ 353 <0.001 <0.001 NS
Percentage Caucasian 98.8 95.6 97.3 94.7 NS NS NS
Percentage currently married 83.8 79.1 67.6 734 NS NS NS
Years of education 13.86 +2.23 13.58 + 6.26 1327 + 1.8 1387 £9.02 NS NS NS
Hollingshead occupational level' 409 + 1.74 443 + 1.64 386+ 1.79 428 £ 1.62 NS NS NS
Percentage working full time 77.3 82.7 52.8 545 <0.001 NS NS

No analysis was missing more than five subjects except occupational level (n= 584) and working full time (N = 568).
For continuous dependent variables, M £ SD is shown; for categorical variables, percentages are shown.

Results that are significant using the modified Bonferroni approach are in bold type.

'See Table | note regarding interpretation of Hollingshead occupational scale values.

of onset variables included age at first intoxication and
age at first alcohol-related problem. Alcohol-related prob-
lems were assessed broadly by inquiring about symptoms
for all alcohol disorders measured by DSM-IIT (American
Psychiatric Association 1980), DSM-III-R (American
Psychiatric Association 1987), Feighner (Feighner et al.
1972), and research diagnostic criteria (Spitzer et al.
1975) diagnostic systems as well as problem drinking
behaviors not defined as symptoms (e.g. creating rules to
limit one’s drinking, feeling dependent on alcohol).
Duration of problem drinking was defined as the partici-
pant’s estimate of years during which he or she had one
or more alcohol-related problems. Amount consumed
during the heaviest drinking period was computed using
interviewer ratings that reflected frequency of drinking
beer, wine and liquor and amount consumed on each
drinking occasion, with high scores reflecting more con-
sumption. For instance, someone who had three drinks
once a day 3-4 days a week would obtain a score of 7,
while someone having seven drinks twice a day every day
would obtain a score of 56. The fifth and 95th percentile,
respectively, on this scale corresponded to scores of 6 and
70. The number of life-time intoxications was estimated
by the participant and coded with a 21-point scale cov-
ering one to over 200 intoxications (i.e. 1-10 = 1;
11-20 = 2...191-200 = 20; >200 = 21). Binges or
benders were defined as continual intoxication for a
couple of days or more.

Adverse occupational consequences were defined as
impairments in work, household or school responsibilities
dueto alcohol use. Adverse familial consequencesreferred
to family difficulties arising as a result of alcohol use.
Interpersonal difficulties were considered present when
drinking caused frequent problems with family members,
friends or associates, or when friends were lost because of
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drinking. Alcohol-related violence was characterized by
repeated involvement in fights or becoming physically
violent while drinking. Withdrawal symptoms referred to
physical or psychological symptoms such as shakes or
depressed mood after stopping or cutting down on drink-
ing. Medical complications of drinking included physical
symptoms such as stomach disease or vomiting blood
caused by drinking. Alcohol treatment included detoxifi-
cation, outpatient treatment, in-patient treatment,
Alcoholics Anonymous or Antabuse. CIDI was used to

measure all substance use variables, including treatment.

Procedures

After written informed consent was obtained, participants
were given the assessment battery. Bachelor's and
master’s level personnel trained by clinical psychologists
and advanced clinical psychology graduate students
administered structured interviews. Groups of atleast two
diagnosticians (advanced clinical psychology graduate
students) reviewed the interviews and came to a consen-
sus on symptom coding. If the diagnosticians were unsure
about the content of the subject’s response based on the
interviewer’s notes (e.g. if there were discrepancies in the
information given), audiotapes of the structured inter-
view were reviewed. A subset of the interviews was
reviewed by a separate consensus staff for purposes of
comparison to the initial diagnostic coding for a reliability
study. The kappa reliability coefficient for the diagnosis of
alcohol dependence using these procedures was 0.98.

Data analysis

Factorial ANOVAs were used for continuous dependent
variables and logit analyses were used for dichotomous
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variables. Continuous dependent variables with non-
normal distributions were transformed as noted in the
Results section. Because of the large number of variables
analyzed, a modified Bonferroni correction (Holland &
DiPonzio Copenhaver 1988) was applied to sets of vari-
ables grouped by common themes (e.g. age of onset,
adverse social consequences) to control for Type I errors.
This correction was applied by ordering the P-values for
each set of related variables from smallest to largest. Each
P-value was compared to the significance level 0.05/(k-i
+ 1), where k is the number of tests in the set, and for
k-tests,i=1,2,...k.

RESULTS

Prevalence

Table 3 shows that in the earlier-born cohort, 261 of 785
men (33%) and 37 of 664 women (6%) met a life-time
diagnosis of alcohol dependence. In the later-born
cohort, 207 of 524 men (40%) and 95 of 715 women
(13%) met a life-time diagnosis of alcohol dependence.
As shown in Table 3, the logit analysis showed a signifi-
cant gender main effect (Z =-10.21; P < 0.001), cohort
main effect (Z = 4.71; P< 0.001), and gender by cohort
interaction (Z = -2.91; P = 0.004). The younger cohort
of both men and women had higher rates of alcohol
dependence than the older cohort [men: x* (1df, n =
1309) = 5.35, P = 0.021; women: y* (1df, n =
1379) = 23.7, P <0.001]. The interaction effect indi-
cated a more pronounced increase in the prevalence of
alcohol dependence among women. The prevalence of
alcohol dependence was 21% greater in the younger than
in the older men. However, when compared to older

women, the prevalence of alcohol dependence in
younger women was 117% greater.

Onset and course

Confirming that the phenomenon noted in previous
studies was also present in our sample, we found similarly
that the birth year in the total sample of adults (regard-
less of alcohol dependence status) was related negatively
to the onset of several indicators of alcohol use and
problematic use. Men and women born earlier in the
century (approximately 1940-51) were first intoxi-
cated at a significantly later age (M = 18.50; SD = 3.91)
than those born later in the century [approximately
1952-60; M=16.71; SD=2.84; F (1, 2367) = 196.64,
P < 0.001].

Table 3 shows that for men and women with alcohol
dependence, for age at onset of first intoxication, gender
and cohort effects were significant [F (1, 596) = 11.83,
P=0.001; F (1, 596) = 40.77, P < 0.001, respectively],
and a significant interaction was found between gender
and cohort [F (1,596) =11.62, P=0.001]. These results
indicate that an earlier age of first intoxication was
present in the younger cohort, and that the effect was
more prominent for women. Table 3 shows that age at
onset of problem drinking among this sample was signif-
icantly related to gender [F (1, 596) = 4.15, P = 0.042]
and cohort [F (1, 596) = 41.88, P < 0.001], and the
gender X cohort interaction [F (1, 596) = 11.22, P =
0.001] was significant. Examination of simple effects
suggested that for both men and women, age at first
intoxication and age at onset of problem drinking are
occurring earlier in the younger cohorts. Simple effects
also revealed that ages at onset of intoxication and

Table 3 Gender by cohort effects on course of alcohol-related variables among alcohol-dependent individuals.

Men Women
Earlier-born Later-born Earlier-born Later-born
cohort cohort cohort cohort Gender X
Alcohol-related variable (N =261) (N = 207) (N =37) (N=95) Gender Cohort cohort
Severity
Percentage of total sample with 33 40 6 I3 <0.001 <0.001 0.004
life-time alcohol dependence (261/785) (207/524) (37/664) (95/715)
(n alcohol-dependent/n total
sample)
Age at onset of first intoxication 1651 £288 1558 +228 1865 %537 1559 £287 0.001 <0.001 0.001
Age at onset of problem drinking ~ 18.60 £3.58 1750 £259 2049 £452 1704+ 3.10 0.042 <0.001 o0.001l
Duration of problem drinking 1779 £060 1870+ 061l 1328 £ 125 1758 £0.88 0.001 0.012 0.038

(in years)'

Values for continuous variables are M £ SD followed by significance levels; percentages are shown for categorical variables.
Results that are significant using the modified Bonferroni approach are in bold type.

'Standard error shown; mean adjusted for current age.
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problem drinking in the older cohort differed significantly
in the traditional direction: women experienced a later
onset of problem drinking and first intoxication than
men. Men and women in the younger cohort no longer
differed with regard to both age of onset variables. Thus,
the cohort effects on the age of onset variables were
stronger for women than for men, as the onset of problem
drinking and onset of intoxication both decreased by
approximately 3 years for women, compared to 1 year for
men from the earlier to the later-born cohorts.

As Table 2 shows, alcohol-dependent individuals in
the earlier-born cohort were approximately 8 years older
than those in the younger cohort. To rule out the possi-
bility that differences in the duration of problem drink-
ing were due to differences in current age between
individuals in the two cohorts, the analysis comparing
men and women by cohorts on duration of problematic
drinking was conducted controlling for current age. As
the bottom row of Table 3 shows, an ANCOVA revealed

Gender differences in substance use disorders 1031

that women were found to have a significantly shorter
duration of problem drinking (controlled for age) than
men [F (1, 595) = 11.69, P = 0.001]. A significant
cohort main effect [F (1, 595) = 6.30, P = 0.012] and
cohort x gender effect [F (1, 595) = 4.34, P = 0.038]
were found for the duration of problem drinking. Simple
effects revealed that men had a longer duration of
problem drinking than women in the earlier-born cohort
[F(2,295)=8.31, P =0.004] whereas men and women
in the later-born cohort no longer differed with respect to
duration of problem drinking [F (2,299) = 2.25, P=NS].
The interaction effect indicated that this cohort effect was
stronger for women than for men.

Severity of alcohol dependence

Table 4 indicates that for two of the three indicators of
alcohol dependence severity (alcohol consumption

during heaviest period, life-time intoxications and

Table 4 Gender by cohort effects on alcohol-related variables among alcohol-dependent individuals.

Men Women
Earlier-born Later-born Earlier-born Later-born Gender X

Alcohol-related variable cohort cohort cohort cohort Gender  Cohort cohort
Severity

Number of DSM-III-R alcohol 476 £ 1.75 484 + 171 443+ 1.63 447 £ 1.55 NS NS NS

dependence symptoms

Rating of consumption during ~ 33.65 £ 26.14 3182 +£20.16 2325+ 1786 1985+£ 1653 <0.001 NS NS

heaviest drinking period'

Rating of number of life-time 1199 £ 0.64 1331 £0.65 728 £ 134 9.71 £ 094 <0.001 NS NS

intoxications’

Ever had binges/benders 35 31 6 14 0.003 NS NS
Adverse consequences

Occupational/academic/ 43 39 40 39 0038 NS NS

household impairment

Familial/marital disruption 74 69 61 65 NS NS NS

Interpersonal difficulties 31 29 22 31 NS NS NS

Legal difficulties 45 41 8 21 0.001 NS NS

Alcohol-related violence 35 41 19 14 <0.001 NS NS

Withdrawal symptoms 47 49 51 43 NS NS NS

Medical symptoms 14 10 8 7 NS NS NS
Contact with health-care professionals

Treated for alcoholism 25 28 22 17 NS 0.048 NS

Told a doctor about drinking 14 I5 I 18 NS NS NS

problem

Values refer to percentage of participants reporting each variable with the exception of the first three variables.

No analysis was missing more than two subjects except occupational impairment, n = 573; familial/marital disruption, n = 586; binges/benders, n = 597;
withdrawal symptoms, n = 592; medical symptoms, n = 588; told a doctor, n = 594.

Values for continuous variables are M £ SD followed by significance levels; percentages are shown for categorical variables.

Results that are significant using the modified Bonferroni approach are in bold type.

‘Rating of consumption during heaviest drinking was computed by taking into account quantity drank on each occasion, number of occasions each day, and

number days per unit time (see Method).

“ife-time intoxications were coded with a 2|-point scale (ie. =10 =1; 11-20 =2...191-200 = 20; >200 = 21); standard error shown; mean adjusted for

current age.
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bingeing), men had significantly worse severity than
women. The one exception was that men and women
with alcohol dependence did not differ with respect to the
number of dependence symptoms. There were no cohort
effects and, contrary to predictions, no gender x cohort
interactions for any severity indicator.

Adverse consequences of drinking

As many women (39%) in this sample had occupational,
academic or household impairment as men (41%; see
Table 4).
familial/marital disruption due to drinking. As predicted,
legal difficulties (being arrested or held at station because
of drinking) were present in a higher percentage of
alcohol-dependent men (43%) compared to women
(17%). Multiple fights or physical violence when drinking
were present in 37% of men compared to 15% of women,
a significant difference. The percentage of men and

Men and women did not differ on

women with withdrawal symptoms or medical symptoms
(e.g. liver disease) was not found to differ. No cohort or
gender x cohort interactions were present for these
adverse consequences of alcohol use.

Contact with health-care professionals

Similar percentages of women (16%) and men (15%)
were found to have told a doctor about a drinking
problem and to have received some type of treatment
(26% of men versus 18% of women). The percentage
reporting treatment is higher than that for telling a
doctor about a drinking problem because treatment such
as AA, which does not include evaluation by a doctor,
was included in the definition. No cohort effects or gender
X cohort effects were found.

Effect of spouse

Women with affected (alcohol-dependent) spouses may
differ in some way, e.g. have more severe alcohol depen-
dence, than women without affected spouses, as there is
evidence in the literature that women'’s substance use is
influenced by their partner’s use. Because this sample
consisted primarily of women and men who at one time
had been married this issue is relevant to this investiga-
tion. To examine the potential effect of having an affected
spouse, women in this sample who were married to
alcohol-dependent men were compared to those who
were not married to alcohol-dependent men. Alcohol
dependence status was assessed for spouses who visited
the study, which included current spouses and a prior
spouse if he was the biological father of the twins. The
analyses compared 43 women with unaffected spouse(s)
to 64 women with affected spouse(s) and revealed no sig-
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nificant differences for any of the selected variables
(DSM-III-R symptom count, onset of problem drinking,
duration of problem drinking, amount consumed, occu-
pational disruption,
alcohol treatment).

consequences, familial/marital

Covariate analyses

Antisocial personality disorder (ASPD), which is more
common in men with alcoholism (Helzer & Pryzbeck
1988), has been shown to be associated with more severe
alcoholism (Cadoret, Troughton & Widmer 1984; Lewis
et al. 1996; Holdcraft, Tacono & McGue 1998) and poorer
course (Rounsaville et al. 1987) whereas depression,
more common in women with alcoholism (Helzer &
Pryzbeck 1988) has been associated with less severe alco-
holism compared to antisocial alcoholism (Holdcraft et al.
1998). Therefore, gender differences in alcoholism could
be due indirectly to gender differences in psychiatric co-
morbidity. It was hypothesized that gender would predict
the course and severity of alcoholism over and above the
effect of these covariates: current age, duration of
problem drinking, presence of DSM-III-R major depres-
sion and presence of DSM-III-R ASPD. Major depression
was assessed using the structured clinical interview for
DSM-III-R (Spitzer et al. 1987). An interview created by
the MTFS staff was used to assess DSM-III-R criteria for
ASPD. Hierarchical multiple regressions and logistic
regressions revealed that for each regression in which the
relevant t-test or x? test was significant, the effect of
gender, i.e. R? change or improvement y?, at the second
step of the regression, remained significant at the P
< 0.05 level after the covariates had been entered. Thus,
these analyses indicate strongly that the effects of gender
on the pattern, course and severity of alcohol depen-
dence cannot be explained simply by the typical gender
differences in such covariates.

DISCUSSION

The central aim of the present study was to determine
whether alcohol misuse and its consequences were
becoming more pronounced for later-born individuals,
particularly in women. Although increased alcohol avail-
ability and greater acceptance of substance use over the
much of the last half century provide partial justification
for this expectation, dramatic changes in women'’s roles
and status led us to expect that cohort differences would
be more pronounced for women than men. Many, but
not all, of our findings supported these expectations.
Significant cohort effects indicated that later-born men
and women were more likely to have a life-time diagno-
sis of alcohol dependence, to be younger at the age of first
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intoxication and when problem drinking became evident,
and to have a longer duration of problem drinking even
after controlling for differences in current age. All of
these significant cohort effects were accompanied by
significant interactions, each indicating that later-born
women were especially likely to differ from those born
earlier. The rate of alcoholism in the later-born women
was more than double that of the earlier-born females, a
grossly disproportionate increase compared to that
evident between early and later born men. As Table 3
indicates, earlier-born alcoholic men differed from
earlier-born alcoholic women, with men showing earlier
onset and longer duration. However, later-born men dif-
fered little from later-born women on these same vari-
ables. Although the prevalence of alcoholism went up in
the later-born cohorts, later-born alcoholic men and
women did not differ from earlier-born alcoholics in
severity, adverse consequences from drinking or contact
with health care professionals (Table 4), indicating that
the consequences of being alcoholic have changed little
over the time period examined in this study.

These findings, in conjunction with other findings
from national samples (i.e. Grant 1997), thus indicate
that more women are becoming alcoholic, and they are
doing so at an earlier age, similar to the age at which men
begin to have alcohol problems. This study is the first to
demonstrate that among individuals diagnosed with life-
time alcohol dependence, the age of onset of alcohol-
related behaviors such as intoxication and problem
drinking of women is converging with that of men.
Although previous studies have found this effect for age
of onset of alcohol-related problems among individuals
in the general population (Nelson et al. 1998), none has
documented this effect among men and women diag-
nosed with alcohol dependence.

Although no other study to our knowledge has exam-
ined these gender-related factors in alcohol-dependent
individuals, gender differences in the nationally repre-
sentative NLAES data appear to exhibit some similarities.
The current study showed a 117% increase in women's
rates of alcohol dependence (6% versus 13%) compared
to a 21% increase in men'’s rates (33% versus 40%), com-
paring birth cohort years of 1941-51 to 1952-60. Rates
of alcohol dependence among women in the NLAES
increased by 67% (9% versus 15%) comparing birth
cohort years of 1948-57 to 1958-67, whereas men'’s
rate increased by 10% (21% versus 23%), a substantially
higher percentage increase. That the percentage increase
in dependence rates in the current study was almost
twice as high as that in the national sample may be due
to the difference in birth cohort years between the two
studies. Secondly, men in the current study had higher
life-time dependence rates, with rates differing by over
10%. Differences in study samples (e.g. living in
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Minnesota, primarily Caucasian, education level) have
probably influenced these prevalence rates. Despite these
differences in male alcohol dependence rates, the NLAES
results, although not evaluated for statistical signifi-
cance, appear to indicate that women's rates in a com-
parable time period showed disproportionately higher
increases similar to those observed in the present report.

Several environmental factors that occurred in the
1960s to 1980s were theorized to have led to cohort-
related changes in alcohol use and dependence and
potentially to decreases in gender differences (i.e. alcohol
availability, gender roles, attitude changes). Some of
these factors will probably be present in the near future,
producing continued effects. For example, recent findings
from a nationally representative sample indicate that in
young individuals from a very recent cohort (age 11-14
in 1991-95), female ages of alcohol initiation have con-
verged with those of males, suggesting that the trend
in earlier problematic alcohol use may be reflective of a
continuing, long-term effect (SAMHSA 1997; see also
McGue et al. 2001). On the other hand, some social
factors have changed. Attitudes about substance use
have now swung back to increased intolerance compared
to attitudes in the 1960s and early 1970s (Musto 1997),
perhaps reflected in recent tightening of drunk driving
penalties and lowering of the legal blood alcohol level
limit for drunk driving. These and other social changes
are not static, and therefore it is imperative to continue to
monitor the differences in the course and prevalence of
alcohol dependence in men and women. Lastly, alcohol
consumption rates may also have influenced the likeli-
hood of alcohol dependence in the decades under con-
sideration, as rates of consumption rose until the 1980s.
However, the drop in consumption since the 1980s and
the similarity in alcohol consumption among alcohol-
dependent individuals from the later- and earlier-born
cohorts in this study raise some doubt with respect to this
connection.

There are several possible explanations for the
stronger cohort effects found for women. The coinciding
changes in both gender roles for women and changes in
attitudes towards alcohol and drug use probably con-
tributed to the stronger cohort effects found for women.
The later age of onset of alcohol dependence observed
historically in women is often explained by the greater
stigmatization of women’s drinking problems than men'’s
(Fillmore 1984; Schmidt et al. 1990). The equalizing of
ages of onset of alcohol problems seen in the present
study may well be indicative of changes in the stigmati-
zation of women'’s drinking. Women may be at increased
risk for drinking in general, developing alcohol disorders,
and perhaps then, an earlier age of onset of drinking to
intoxication and developing problem drinking. This may
be reflected in the finding that women were found not to
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differ from men with respect to having told a doctor about
or sought treatment for problematic alcohol use, activi-
ties which may have been discouraged by stigmatization
in the past. This finding runs contrary to previous find-
ings that women underutilize alcohol treatment, but is
consistent with data from the early 1990s which suggest
women are more equally utilizing alcohol treatment
(SAMHSA 1993).

This study is not without limitations. In particular, the
sample chosen for this study is community-based, pri-
marily married, Caucasian and from the Midwest region
of the United States. Therefore caution is needed when
generalizing these results to individuals who differ from
this sample on these characteristics. The results and
the interpretations offered pertain to North America, and
particularly the United States. Further research is needed
to determine if such patterns are applicable to other
countries. However, the literature shows similarities in
major trends observed in this sample with respect to
alcohol dependence including the higher prevalence of
alcohol dependence among individuals born around the
time of the later-born cohort (Anthony et al. 1994; Grant
1997) and the progressively earlier onset of alcohol use
described above. Age effects are confounded with cohort
effects in cross-sectional research, and an alternative
explanation to evaluate is whether earlier born individu-
als, who were older at the age of assessment, have less
salient memories of alcohol-related symptoms. However,
it is unlikely that older age would be associated with lower
rates of alcohol dependence, later onset or longer dura-
tion among women in particular. This is particularly true
given that the earlier- and later-born cohorts differ in age
by only 8 years, and given that this interpretation would
require men and women to differ in memory. Therefore,
these findings are probably reflective of cohort, not age
effects. An additional limitation, inherent in any study
based on self-reported data, is the potential for the
increases in alcohol dependence rates to reflect changes
in participants’ willingness to report or identify problems
related to alcohol. Midanik (1999) reported that there
have been changes over time in such self-reports, with
those interviewed more recently describing that fewer
drinks are necessary to notice the effects of alcohol.
Perception of drunkenness was associated highly with
symptoms of alcohol dependence. Thus, it is important to
acknowledge that these biases may influence results
based on self-reported symptomatology, and future
research studies investigating reporting bias and its influ-
ence on periodic changes in alcohol dependence are
needed.

It is disconcerting to see a rise in the percentage of
younger individuals with alcohol dependence, particu-
larly in women, and to see that many women are start-
ing problem drinking earlier in life and for a longer period
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of time. If trends apparent in this sample, which indicate
that alcohol problems among women from later-born
cohorts are rapidly growing, occurring at an earlier age
and lasting longer, hold for the population at large, then
young women are an especially important group for
alcohol disorder prevention measures to target. With the
greater occupational achievement of women, and the
theorized relationship between working and a higher risk
of developing alcohol dependence, work-place preven-
tion programs and alcohol treatment programs could be
designed to help women develop better coping skills in
order to decrease their risk of alcohol-related problems.
Future studies of alcohol-dependent individuals need to
control for generational differences, particularly among
young women, and should continue to closely monitor
changes in the course, consequences, and prevalence of
alcohol dependence in both men and women given the
cohort effects observed in this and other studies.
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