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Introduction
Binge drinking, or the consumption

of large amounts of alcohol on a single
occasion, has been linked to an increased
risk of negative health outcomes.1 It has
become common practice in research on
alcohol to define heavy or binge drinking
in terms of episodes involving five or more
drinks in a row for both men and
women.2-7 Yet blood alcohol level tables
that determine the legal definition of
driving while intoxicated8 are based on sex
as well as on weight. Recent research
suggests that the gender differences are
owing to women's lower rates of gastric
metabolism of alcohol (initially only 80%
of men's) and, therefore, to their higher
blood alcohol levels for a fixed amount of
alcohol, even after accounting for differ-
ences in body weight or lean body mass.9
Psychiatric epidemiologists have sug-
gested that clinical criteria should there-
fore be defined differently for men and
women in the diagnosis of alcohol depen-
dency and alcoholism.10

This paper contrasts the use of the
currently accepted definition of binge
drinking to the use of a gender-specific
standard among college students.

Methods and StatisicalAnalysis
The data for this research were

gathered as part of a representative
survey of 17 592 students at 140 colleges.
A self-administered 20-page question-
naire received by 25 627 students in early
1993 yielded an overall response rate of
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69%. Details of the study design have
been published elsewhere.'

This analysis is based on the 12 243
respondents who reported drinking alco-
hol in the 30 days prior to the survey and
could be classified as current drinkers,
nonbinge or binge. To quantify differ-
ences by sex and to control for other
potential confounders, multiple logistic
regression was used to compare the
likelihood of an alcohol-related problem
among men with that among women for a
typical drinking level (i.e., the usual
number of drinks per occasion in the past
30 days). The dependent variable was
whether a student reported experiencing
1 of 12 outcomes as a result of drinking.
Each student was asked: "Since the
beginning of the school year, how often has
your drinking caused you to [experience
each of twelve problems]." The nine
alcohol-related problems that were expe-
rienced by at least 5% of students of each
sex are presented in Table 1. The three
problems that fell below this cutoff-
vandalism, trouble with the police, and
alcohol overdose-were excluded from
the rest of the analysis.

The logistic model was as follows:

In1 P= 1O + P1 Xgender

n

+ E r3iXi + i3intrxXXgenderq
i=2

where Xgender is 1 if male and 0 if female
and the xi are a series of indicator
variables specifying the level of a student's
typical drinking during the previous month.
For example, X3 takes on the value 1 for
students who reported typically drinking
three drinks per occasion andx3 is 0 for all
other students. Students typically drinking
one drink were considered the reference
category. The antilogs of the beta coeffi-
cients can be directly interpreted as the
odds of a particular outcome between the
"exposed" and the referent populations.
The P,I is the estimate for the effect of sex,
the P3i's are the estimates of effect for each
individual level of alcohol consumption,
and the 3inx's are the estimates for the
interaction between sex and level of
drinking.

To determine if female and male
students had similar odds of an alcohol-
related outcome for a given level of
alcohol consumption, the odds ratio (OR)

drinks five drinks can be estimated from
the ratio of fitted logits:

OR

between the sexes was calculated. For
example, the odds ratio for a woman who
drinks four drinks versus a man who

Odds of woman who drinks 4

Odds of man who drinks 5

=

el+culaende9+55+ inoi,

= eN-3gender-P - intS .

We calculated 95% confidence inter-

vals (CIs) using the variance estimates of
each coefficient plus two times the covari-
ance of each possible pair of terms."
Self-reported items on height and weight
were transformed into metric measure-
ments. The body-mass index was created
using the conventional definition ofweight
(in kilograms) divided by the square of
height (in meters). In this sample, body
mass index averaged 24 for males and 22
for females.
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TABLE 1-Odds Ratios (95% Confidence Intervals) for Risk of Alcohol-Related
Problems with Gender-Neutral and Gender-Specific Definitions
among 12 243 US College Students

Gender-Neutral Gender-Specific
Definition: OR of Definition: OR of

Women Consuming Women Consuming
Alcohol-Related % Reporting 5 Drinks vs Men 4 Drinks vs Men

Problem Problem Consuming 5 Drinks Consuming 5 Drinks

Hangover 64 1.78*** (1.36-2.34) 1.30* (1.02-1.67)
Miss a class 30 1.47*** (1.19-1.81) 0.99 (0.81-1.21)
Fall behind 23 1.33* (1.06-1.66) 1.04 (0.83-1.29)
Cause regret 36 1.41** (1.15-1.73) 1.17(0.96-1.43)
Forget 27 1.31* (1.06-1.62) 0.92 (0.74-1.13)
Argument 22 1.08(0.86-1.35) 0.90 (0.72-1.12)
Unplanned sex 21 0.89 (0.71-1.12) 0.89 (0.72-1.11)
Unsafe sex 11 0.94 (0.70-1.26) 0.87 (0.66-1.16)
Injury 10 1.23 (0.92-1.65) 0.81 (0.60-1.09)

*P < .05; **P < .01; ***P < .001.
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FIGURE 1 -umulative percentage of 12 243 students who reported missing a
class as a result of drinking alcohol, by usual number of drinks per
occasion in the past month.
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Results
The overall sample is representative

of full-time undergraduates currently
studying at 4-year American colleges and
universities. The proportions of men and
women were similar in such variables as
age, race, marital status, self-rating of
health, having a parent who was a college
graduate, and living with a roommate.

Figure 1 illustrates the differences
between the sexes for one drinking-
related problem. Plotted along the verti-
cal axis are the usual numbers of drinks
consumed per occasion during the previ-
ous 30 days. The horizontal axis presents
the cumulative percentage of students
who reported missing a class since the
beginning of the school year as the result
of drinking. Other figures (not presented
for reasons of space) illustrating indi-
vidual alcohol-related problems show simi-
lar results.

If men and women missed a class
because of drinking and this outcome was
due to the same usual number of drinks
per episode for both sexes, Figure 1 would
show two overlapping lines, with the same
cumulative proportion ofmen and women
at each level of usual drinking. Instead,
Figure 1 shows a clear difference, with a
gap between the two sexes indicating that
women reported missing a class at a
significantly lower level of usual drinking
than men.

Table 1 gives the odds of each of nine
drinking-related problems for a woman
who usually drinks four or five drinks
compared with a man who usually drinks
five drinks. The problems are presented in
the same order as in the original question-
naire. The crucial numbers in this table
are not the odds ratios of the risk of
disease; rather, they are the comparisons.
For example, the second row reports on
the results from one question, "Since the
beginning of the school year, how often
has your drinking caused you to miss a
class?" Thirty percent of the students who
drank during the last year reported
missing a class because of drinking.
Women who usually consumed five drinks
were 1.47 times (95% CI = 1.19, 1.81)
more likely to miss a class than were men
who consumed five drinks, strong and
statistically significant evidence that using
the same cutoff for binge drinking for men
and women is misleading. By contrast,
women who usually consumed four drinks
were almost equally likely to miss a class
compared with men who usually con-
sumed five drinks (OR = 0.99; 95%
CI = 0.81, 1.21). The important compari-

sons are not across the two sets of odds
ratios (1.47 and 0.99) but are embedded
within the confidence limits of each. The
only meaningful comparison across col-
umns may be that one odds ratio is
significantly different from 1.00 while the
other is not. For most of the problems
examined, the evidence (presented in the
column labeled "Gender-Neutral Defini-
tion") suggests that women who drank
five drinks were significantly more likely
to experience an adverse outcome than
men who drank at a similar level. By
contrast, for eight of the nine problems
reported (the column labeled "Gender-
Specific Definition"), women who typi-
cally drank four drinks had a similar
likelihood of each alcohol-related prob-
lem as men who had five drinks.

At least some of the association
between usual drinking and the occur-
rence of alcohol-related problems might
be owing not to sex but to differences in
body mass. However, controlling for body
mass index only somewhat attenuated the
odds ratios. For example, the odds of any
of the alcohol-related problems (exclud-
ing unplanned or unsafe sex) for a woman
consuming five drinks versus a man
consuming five drinks dropped from 1.66
(95% CI = 1.18, 2.34) to 1.53 (95%
CI = 1.08, 2.16) after controlling for body
mass index. When women who consumed
four drinks were compared with men who
consumed five drinks, the odds also
diminished from 1.36 (95% CI = 1.00,
1.87) to 1.25 (95% CI = 0.90, 1.71). This
supports the argument that women have
lower rates of gastric metabolism of
alcohol and therefore higher blood alco-
hol levels than men for a fixed amount of
alcohol, even after accounting for differ-
ences in body weight and lean body mass.9
Further control for year in school, type of
school, or living arrangements did not
appreciably alter these results.

Discussion
The methodological implications of

this research are clear: a lower standard
defining heavy or binge drinking needs to
be used for women than for men. For
eight of the alcohol-related problems
examined in this study of college students,
women who typically drank four drinks
had a similar likelihood of experiencing
that problem as men who usually drank
five drinks. The findings did not apply,
however, to the most frequently experi-
enced problem, hangover.

The study relies on self-reports,
which introduce the possibility of error

due to under- or overreporting or untruth-
fulness. However, investigators have stud-
ied the validity of self-reported question-
naires and have used this method with
success.1',2"-7 There is also no evidence of
differences between men and women in
self-report inconsistencies or inaccura-
cies.

What are the practical consequences
of using this cutoff to understanding
college binge drinking? Using the old
definition of binge drinking (five or more
drinks) would identify 33% of the women
as binge drinkers; using the new definition
increases that figure to 39%. This increase
of 6% (a relative increase of 18%) in the
number ofwomen binge drinkers is in line
with the growing emphasis on alcohol
problems in women.1820 Clinicians and
administrators might draw additional im-
plications from the findings. Women
should be advised that they cannot drink
at the same level as men without risking
greater health and behavioral conse-
quences. College alcohol educators should
consider programs to alert women to the
heightened risk they run in matching male
drinking patterns. While "blaming the
victim" is poor social policy, it is entirely
appropriate to educate women to protect
their own health in an environment in
which gender-neutral drinking norms ac-
tually put them at higher risk than men.
Clinicians should suspect the presence of
drinking problems in their female patients
at lower levels of alcohol use than is seen
in male patients.

Although many women drink as
heavily as men, their recognition of
alcohol problems lags. Among drinkers
who binged three or more times in the
past 2 weeks, 22% of the men described
themselves as heavy or problem drinkers
compared with only 8% of the women. It
is important to correct the underestima-
tion of the extent and seriousness of
drinking problems in women,20 contrib-
uted to in part by the use of a single
standard for heavy alcohol consumption.
A gender-specific definition of binge
drinking should be used in future research
and clinical practice. O
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Introdution
In the past decade, New York City

has witnessed a dramatic increase in
pulmonary tuberculosis. Increases in hu-
man immunodeficiency virus (HIV) infec-
tion, homelessness, and poverty are re-
sponsible for much of this resurgence; all
of these are prevalent among New York
City injection drug users, who are among
those at highest risk for tuberculosis.16
The present study sought to assess tuber-
culosis-related knowledge in this popula-
tion.

Virtually no public health education
regarding tuberculosis has been done in
the past 3 decades. A recent survey of
injection drug users in Brooklyn, NY,
suggests the presence of a high level of
misinformation and fear about tuberculo-
SiS.7 The Centers for Disease Control and
Prevention (CDC) recently called for
public awareness campaigns to alert the

minority communities most affected by
tuberculosis about its increasing inci-
dence, and to provide knowledge and
other resources needed to influence tuber-
culosis programs directed toward those
communities.8 In 1994, the CDC added
questions on tuberculosis transmission to
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