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Abstract
Background—Relatively few studies have examined gender differences in the effectiveness of
specific behavioral or pharmacologic treatment of alcohol dependence. The aim of this study is to
assess whether there were gender differences in treatment outcomes for specific behavioral and
medication treatments singly or in combination by conducting a secondary analysis of public
access data from the national, multi-site NIAAA-sponsored COMBINE study.

Methods—The COMBINE study investigated alcohol treatment among eight groups of patients
(378 women, 848 men) who received Medical Management with 16 weeks of placebo, naltrexone
(100mg/day), acamprosate (3 grams/day), or their combination with or without a specialist-
delivered Combined Behavioral Intervention. We examined efficacy measures separately for men
and women, followed by an overall analysis that included gender and its interaction with treatment
condition in the analyses. These analyses were done to confirm whether the findings reported in
the parent trial were also relevant to women, and to more closely examine secondary outcome
variables that were not analyzed previously for gender effects.

Results—Compared to men, women reported a later age of onset of alcohol dependence by
approximately 3 years, were significantly less likely to have had previous alcohol treatment; and
drank fewer drinks per drinking day. Otherwise, there were no baseline gender differences in
drinking measures. Outcome analyses of two primary (percent days abstinent and time to first
heavy drinking day) and two secondary (good clinical response and percent heavy drinking days)
drinking measures yielded the same overall pattern in each gender as that observed in the parent
COMBINE study report. That is, only the naltrexone by behavioral intervention interaction
reached or approached significance in women as well as in men. There was a naltrexone main
effect that was significant in both men and women in reduction in alcohol craving scores with
naltrexone-treated subjects reporting lower craving than placebo- treated subjects,

Conclusions—This gender-focused analysis found that alcohol-dependent women responded to
naltrexone with COMBINE’s Medical Management, similar to the alcohol-dependent men, on a
wide range of outcome measures. These results suggest that clinicians should feel comfortable
prescribing naltrexone for alcohol dependence in both men and women. In this study, it is also
notable that fewer women than men reported receiving any alcohol treatment prior to entry into
the COMBINE study. Of note, women tend to go to primary health care more frequently than to
specialty substance abuse programs for treatment, and so the benefit we confirm for women of the
naltrexone and medical management combination has practical implications for treating alcohol-
dependent women.
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INTRODUCTION
Over the past five decades the prevalence of alcohol use disorders in the United States has
narrowed such that alcohol abuse and dependence are now only twice as prevalent in men
than in women [Keyes, Grant and Hasin, 2008; Grucza, Bucholz, Rice, and Bierut, 2008].
This stands in contrast to the 1980’s when the prevalence was approximately five times
more common among men than women [ECA; Robins and Regier 1992]. Findings from two
cross-sectional analyses of drinking across birth cohorts demonstrated little variation in
lifetime drinking histories among men from different birth cohorts compared at similar ages.
By contrast, women born between 1954 and 1963 had significantly more lifetime drinking
than those born in the previous cohort of women between 1944–1953 [Grucza, Bucholz,
Rice, and Bierut, 2008]. Among those who drank, women in the latter birth cohort were also
at a significantly higher risk of developing alcohol dependence than those in the earlier birth
cohort [Grucza, Bucholz, Rice, and Bierut, 2008]. Similarly, women born between 1944 and
1953 were at greater risk of lifetime alcohol use compared with the immediately preceding
cohort born between 1934–1943 [Grucza, Bucholz, Rice, and Bierut, 2008]. Evidence for
the convergence of lifetime drinking rates as well as alcohol use disorders for women
compared to men is also emerging internationally demonstrated across a number of quantity
and frequency measures [Stewart et al in Guilford book; Kraus, Bloomfield et al, 200;
Roche and Deehan, 2002].

The increasing lifetime prevalence of drinking and alcohol use disorders among more recent
birth cohorts raises clinical and public health concerns given the enhanced vulnerability
among girls and women to the adverse medical, psychiatric, and social consequences of
drinking [Greenfield et al, 2007; Gentilello et al, 2000; Piazza et al, 1989; Randall et al,
1999]. Women with alcohol dependence are more sensitive than alcohol dependent men to
medical consequences such as liver disease, malnutrition, anemia, ulcers, hypertension, and
brain atrophy [Stewart et al, 2009; Frezza et al, 1990; Mann et al, 2005]. In spite of these
adverse consequences, women are less likely to enter alcohol treatment over the lifetime
[Dawson, 1996]. However, while women may be less likely to enter alcohol treatment,
among men and women receiving alcohol treatment, gender itself is not necessarily a
predictor of outcome [Greenfield et al, 1998; Greenfield et al, 2007; Green et al, 2004].
However, relatively few studies have examined gender differences in the effectiveness of
specific behavioral or pharmacologic treatment of alcohol dependence.

Biological studies suggest sex-specific neuroendocrine effects of medications, such as
naltrexone on the hypothalamic-pituitary-axis [Kiefer et al, 2005] and on salivary cortisol
[Klein et al, 2000]. While these findings suggest that naltrexone could be differentially
effective in men and women, gender differences in response to oral naltrexone have shown
mixed results [Pettinati et al, 2008; Baros et al, 2008; O’Malley, et al, 2007]. A recent study
of alcohol and cocaine dependent individuals treated with oral naltrexone at a dose of
150mg each day demonstrated that compared with placebo, men treated with naltrexone had
reductions in cocaine and alcohol use and drug severity; however, this effect was not seen in
women who had higher rates of cocaine and alcohol use and severity. In this same study, the
addition of psychosocial treatment did not affect outcome for men or women [Pettinati et al,
2008]. Within this study sample, there were no clear predictors of treatment discontinuation
in men, but women were more likely to discontinue naltrexone treatment due to nausea
while in treatment [Suh et al, 2008]. A separate study of gender differences in naltrexone
treatment outcomes among alcohol dependent women demonstrated varying results by the
treatment outcome end-point examined [Baros et al, 2008]. For example, the effect sizes for
naltrexone over placebo were the same for women and men for outcome measures such as
percent days abstinent, percent heavy drinking days, and total standard drinks [Baros et al,
2008]. Only for men did the difference in treatment outcome between naltrexone and
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placebo reach statistical significance. The authors attributed this difference to the larger
sample size of men compared with women. The authors found that effect sizes were larger
for men than women for outcomes such as change in drinking from baseline to week 12 and
drinks per drinking day, whereas women had improvement with naltrexone compared with
placebo only in increasing days of continuous abstinence before a first drink. The authors
concluded that gender differences in effect size for naltrexone over placebo in previous
studies may be attributed to sample size and/or the outcome endpoint measured [Baros et al,
2008].

Two studies have enrolled women exclusively [Ponce et al, 2005; O’Malley et al., 2007]. In
a study comparing usual care with and without naltrexone, the addition of naltrexone
reduced drop-out rates and rates of drinking to intoxication and increased the rate of good
clinical outcome among 100 alcohol dependent women [Ponce et al., 2005]. In a placebo
controlled study, naltrexone did not significantly improve outcomes in the intent-to-treat
sample of 103 alcohol dependent women, although naltrexone delayed the onset of
subsequent drinking days among those who lapsed [O’Malley et al., 2007]. Using trajectory
analyses, naltrexone, compared to placebo, reduced the chance for these women to be
consistent drinkers. Although not statistically significant, the effect size was similar to
findings in larger predominantly male sample [Gueorguieva et al, 2007]. Again, the authors
discussed the small sample size as an explanation for the lack of statistical significance.

The largest study of behavioral and pharmacologic treatment outcomes of alcohol
dependence is the COMBINE study (e.g, Combined Pharmacotherapies and Behavioral
Interventions for Alcohol Dependence), a randomized controlled trial conducted between
2001–2004 among 1383 recently abstinent alcohol-dependent subjects. The study compared
eight groups of patients who received medical management with 16 weeks of naltrexone at
100mg per day or acamprosate at 3 g/day, or both, and/or both placebos, with or without a
combined behavioral intervention (CBI) [Anton et al, 2006]. A ninth group received CBI
alone with no pills. The overall results of the COMBINE study showed that subjects
receiving medical management with naltrexone, CBI or both had better drinking outcomes.
There was no evidence of efficacy with acamprosate with or without CBI. Naltrexone or
CBI alone with medical management had superior efficacy than any other combination of
treatments. No combination of treatments was more efficacious than naltrexone or CBI
alone in the presence of medical management. While the COMBINE study concluded that
overall men had a slightly better outcome for percent days abstinent compared with women,
gender did not significantly affect response to any of the treatments. However, the results
were not presented in detail nor were conclusions drawn about treatment effects in women.
The main trial outcome paper also did not report on gender differences at baseline or on
secondary outcomes as a function of gender. In order to examine in more detail baseline
gender differences in drinking histories as well as gender differences in outcomes to the
specific treatments used in the COMBINE study, we conducted a secondary analysis of
public access data from the COMBINE study. The aim of this study is to assess whether
there were gender differences in treatment outcomes for specific behavioral and medication
treatments singly or in combination. We sought to enhance our ability to evaluate treatment
outcome for women by performing the analyses for treatment outcomes separately for
women and men. We then followed with an overall analysis of the entire study, identical to
that of the parent report, except that we included gender and its interaction in the analyses.
We also examined additional outcome measures of relevance for providing a comprehensive
assessment of treatment effects. We limited our study to the three-way factorial and did not
include the therapy-only group (i.e., Cell 9).
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METHODS
Participants

This report is a secondary analysis of the COMBINE Study (Anton et al., 2006). Eleven
clinical research sites across the continental United States recruited subjects from
participating treatment study sites, outside community treatment agencies, and by public
advertisements. The overall COMBINE sample consisted of 1,383 adult participants (428
women and 955 men) who met the American Psychiatric Association’s Diagnostic and
Statistical Manual Fourth Addition (DSM-IV) criteria for alcohol dependence based on the
Structured Clinical Interview for DSM-IV (First, Spitzer, Gibbon, & Williams, 1996).
Inclusion criteria included drinking an average weekly minimum of 14 drinks (females), or
21 drinks (males) with a minimum of two heavy drinking days (four or more drinks for
females and five or more drinks for males per drinking day) within a 30-day period in the 90
days prior to the baseline screening; and abstinence for at least 96 consecutive hours and a
score less than 8 on the revised Clinical Institute Withdrawal Assessment for Alcohol scale
(CIWA-Ar) (Sullivan, Sykora, Schneiderman, Naranjo, & et al., 1989). A standard drink
was 0.5 ounce of absolute alcohol, equivalent to 10 ounces of beer, 4 ounces of wine, or 1.0
ounce of 100-proof liquor. Exclusion criteria included meeting DSM-IV criteria for bipolar
disorder, schizophrenia, or any other psychiatric disorder for which the individual required
current medications, opioid dependence or abuse within six months prior to baseline; current
dependence on any drug except marijuana or nicotine; more than seven days of inpatient
treatment for a substance use disorder in the 30 days prior to randomization; planned
continued participation in any pre-occurring alcohol treatment during the treatment phase of
the study; or abstinence from alcohol for more than 21 consecutive days prior to
randomization. Participants also underwent a full physical examination, including a blood
and urine test, to screen for pregnancy and medical issues that posed potential safety
considerations.

Treatment Conditions and Assessments
An overview of the methods including assessments, randomization, medical and behavioral
treatments in COMBINE are described in detail elsewhere (The COMBINE Study Research
Group, 2003). Briefly, 1383 alcohol dependent patients were randomized to one of nine
conditions. Eight groups of patients (378 women, 848 men) received Medical Management
(MM) with 16 weeks of placebo or active naltrexone (100mg/day) and placebo or active
acamprosate (3 grams/day or placebo), with or without a specialist-delivered Combined
Behavioral Intervention (CBI). A ninth group of patients received CBI only with no pills (n
= 157) and is not included in the current report. The medical management intervention
(Pettinatti et al., 2004) was a 9-session intervention delivered by a medical professional and
focused on enhancing medication adherence and abstinence using a model that could be
adapted by primary care settings. The Cognitive Behavioral Intervention (Miller, 2004) was
delivered by alcohol specialists and incorporated components that have been found effective
in alcohol dependence, including motivational enhancement therapy (Miller and Rolnick,
2002), cognitive-behavioral skills training (Kadden et al., 2002), encouragement of AA
participation (Humphreys et al., 2004) and community reinforcement (Meyers and Smith,
1995). CBI used a flexible menu of session topics to address issues that the therapist and
participant identified. Participants could attend up to 20 sessions, with the number and
content determined by the patient and therapist in concert. Research assistants obtained daily
estimates of drinking using the Time-Line follow-back interview (Sobell and Sobell, 1992)
and measures of craving at weeks corresponding to MM appointments. Additional
assessments were administered at intake/baseline and at weeks 8 and 16.
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Statistical Analyses
The original study was designed to provide sufficient power for the analyses that included
all subjects, regardless of gender. An analysis of the primary outcome variables, with gender
in the model, revealed no difference between men and women (Anton et al., 2006). Our
analytic strategy for examining efficacy measures in this report was based on an a priori
decision to perform the analyses in the parent report in parallel (i.e., separately) for men and
women. It was recognized that the parallel gender analyses would be under-powered to
some extent, so statistical results are reported at a trend level, with the understanding that
some conclusions must be viewed as exploratory and tentative. The individual gender
analyses for men and women, separately, were followed with an overall analysis of the
entire experiment, identical to that of the parent report, except that we included gender and
its interaction in all analyses. These overall analyses were used to confirm the analyses
reported in the parent trial related to gender differences on the two primary outcome
variables, as well as to help gauge confidence in the separate gender analyses performed on
the additional outcome variables that were not analyzed previously for gender effects.

Comparisons of women and men on baseline characteristics and measures of treatment
adherence for continuous variables were analyzed with analysis of variance and
dichotomous variables with a chi-square.

RESULTS
Baseline Data

Demographics—Demographic information by gender (378 women, 848 men) for the
baseline assessment instruments reported on in the parent study excluding Cell 9 participants
is presented in Table 1. (The number of subjects in each category occasionally differs from
the total of the whole sample of 1226, reflecting occasional missing data for that particular
variable in the public database used in these analyses). The sample averaged 44 years of age,
was predominantly of Caucasian ethnicity, married, employed with annual income greater
than $30,000, and the average subject completed more than 12 years of education. There
were no gender differences in any of these variables except for education, where women
reported more years of education than men (p <.0001).

Baseline drinking measures—Table 1 also shows the baseline data on drinking
measures as a function of gender. As expected from the published literature, women had a
later age of onset of alcohol dependence and drank significantly fewer alcoholic drinks than
men on days that they drank. There were no gender difference in percent heavy drinking
days (defined as 4 or more drinks for women and 5 or more drinks for men), percent any
drinking days, Alcohol Dependence Scale scores or AUDIT total scores. Thus, aside from
expected gender differences in age of onset and daily drinking quantity, baseline alcohol
measures revealed little difference between men and women on drinking severity. An
additional point worth noting, the COMBINE study represented the first alcohol treatment
experience for many women. Only 41.2% of women had a history of prior alcohol treatment
as compared to 52.9% of men (p<.001).

Drop out, completeness of data, and treatment adherence—There were no gender
differences in study drop out (p=.73), incomplete drinking data (p= .753), missing CBI
therapy sessions (p=.91), or stopping or missing MM sessions (p>.5). Drinking data were
complete for 93.9% of the females and 93.3% of the males (p=.68). There was a trend for
more men than women who received CBI to stop attending CBI sessions prematurely
(24.6% vs 19.6%; p=.126). Medication adherence,. assessed as percentage of pills taken
versus returned, did not differ between male and female subjects (p=.70).
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Drinking Outcomes as a Function of Gender
Primary Dependent Variables
Percent Days Abstinent: Percent days abstinent, expressed as four, 4-week accumulations
from the 16-week trial, was analyzed as a mixed model (SAS PROC MIXED) with an
unstructured variance/covariance matrix. Clinical Center was used as a covariate, as was
baseline percent days abstinent. These covariates did not interact with the main treatment
variables.

Results for percent days abstinent yielded the same overall pattern in each gender as that
observed in the original report. That is, of the major comparisons, only the naltrexone
(NTX) by CBI interaction reached or approached significance, f(1,824)=3.86, p=.05 and
f(1,360)=3.52, p=.061 for women and men respectively. There were no other main effects or
interactions, particularly no evidence of acamprosate action or interaction of acamprosate
with either CBI or NTX. Least-square cell means are shown for the NTX by CBI interaction
in the two genders in Figures 1A (men) and 1B (women). In men, the difference between the
naltrexone alone (labeled NTX in Figure 1A) and the placebo alone groups (labeled PLAC
in Figure 1A) approached significance, p=.06). In women (Figure 1B), there were trends for
both the naltrexone alone (i.e., NTX) and CBI alone (i.e., PLAC/CBI) groups to be superior
to the placebo alone (i.e, PLAC) group p=.092 and .052, respectively (nominal, uncorrected
p-values). There were no other significant contrasts between the other treatment groups. The
combined treatment (labeled as NTX/CBI in Figures 1A and 1B) was intermediate in effect
in both men and women, indicating that the combination was not different from placebo or
from the single treatment groups (p >.25).

The overall analysis, which included both men and women, supported these observations
done separately for men/women reported above. That is, only the main effect of gender (p=.
027) and the naltrexone by CBI interaction (p=.008) were significant in the full factorial
model (naltrexone x acamprosate x CBI x gender). Females had significantly lower percent
days abstinent values than did male subjects within the 16-week treatment period
(women=75.4 ± 1.33, men =79.0 ± .88,; p=.027), while the interaction was similar to that
observed within the men and women subjects separately. These results support the overall
lack of gender differences reported in the trial’s primary outcome paper (Anton et al, 2006)

This pattern, in which one or both single treatments (i.e., NTX or CBI) is superior to
placebo, but in which the combined treatment of NTX and CBI is less than additive is
consistent across all of the outcome measures, with only minor exceptions, as follows.
While it is clear that the combined response is less than additive, it is unclear whether
combined treatment is actually inferior to the individual treatment modalities given singly,
since the effect differs depending upon the outcome variable. The similarity of the pattern in
male and female subjects is further reinforced by examination of effect sizes for contrasts
contributing to the NTX by CBI interaction. Figure 2 shows Cohen’s d and the 97.5%
confidence interval for men and women with CBI alone (PLAC/CBI), Naltrexone alone
(NTX), or the combination of Naltrexone and CBI (NTX/CBI).

Time-to-First-Heavy-Drinking-Day: Time to first heavy drinking day was analyzed in a
Cox proportional hazards model (SAS PROC PHREG) similar to that employed in the
parent-trial report (Anton et al., 2006). Results were similar to those of the parent report on
the entire sample (Anton et al., 2006). In men, the NTX by CBI interaction was significant
(p=.048) with CBI and NTX both independently producing slower relapse to first heavy
drinking day, but the combination showing no further benefit. A similar result was obtained
in women, but the interaction approached, but did not reach, significance (p=.12). These
data are plotted as survival curves for both men and women in Figure 3. The effect size
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(hazard ratio) for the NTX x CBI interaction is shown in Figure 4. The overall model with
gender and its interaction included supported these observations. The NTX x CBI interaction
was highly significant (p=.019) and the pattern of results did not vary with gender
(naltrexone x CBI x gender, p=.90).

SECONDARY DEPENDENT VARIABLES
Good Clinical Response: A binary variable coding a favorable clinical response defined in
the parent trial as abstinence or moderate drinking without problems (Anton et al., 2006)
was analyzed via logistic regression analyses (SAS PROC LOGISTIC). The least square
means for estimated probability of a good clinical response for the NTX by CBI cells for
men is shown in Figure 5A and for women in Figure 5B. The NTX by CBI interaction was
significant in the separate analysis of men (p=.043). For women, this interaction only
approached statistical significance (p=.12), but demonstrated a similar pattern of results. As
shown in the figures, CBI alone was greater than placebo (p <.03) and naltrexone alone was
greater than placebo (p = .01) for both men and women.

Similar to the two primary dependent variables described above, the binary “good clinical
outcome” composite showed a strong NTX by CBI interaction in the overall analysis that
included gender in the model (p = .011). Again, there were no other main effects or
interactions.

Percent heavy drinking days: Percent heavy drinking days, like percent days abstinent,
was analyzed as a repeated measures mixed model with 4 repeated observations, each
representing an accumulation across 4 weeks of the 16 week trial. As shown in Figures 6A
and 6B, this secondary outcome repeated the pattern observed with the other outcomes, i.e.
NTX or CBI alone was superior to the groups receiving neither (i.e., PLAC group). Those
receiving the combination of NTX and CBI were intermediate in response. These
observations were supported by the mixed model analysis with the NTX by CBI interaction
being significant in the overall analysis [f(1,1194)=8.63]. In the separate analyses, the
interaction was significant in women [f(1,360)=4.08, p=.0034], and approached significance
in men [f(1,824)=3.17, p=.075].

Craving: In both men and women, the NTX main effect on the Obsessive Compulsive
Drinking Scale (OCDS) scale (Anton et al, 1996) was significant with naltrexone-treated
subjects reporting lower craving than PLAC- treated subjects: f(1,816)=6.49, p=.011 and
f(1,355)=4.64, p=.032 for men (mean 11.7, s.d.7.8 vs mean 13.1, s.d.7.98) and women
(mean 12.8, sd7.9 vs. mean 14.0, sd7.4) respectively. Effect sizes were similar for the two
genders: d=0.22 and 0.18 for males and females respectively.

DISCUSSION
The participant numbers in the NIAAA multi-site COMBINE Study (N=1383) offered a
unique opportunity to examine the study’s main results for women separately from men. For
the present analyses, we performed a focused examination of selected measures obtained
from the majority of the COMBINE study’s women (i.e., n=378 women who received study
medication out of a total of 428 women in the trial). Men are typically overepresented in
alcohol-dependent clinical trials, and so most available treatment study samples are much
smaller and usually do not permit a fair analysis of whether women respond to the
investigated treatment. In addition, the present analyses generate information on gender
differences in response to medications, like naltrexone, that treat alcohol dependence -- a
relatively unexplored area, similar to gender response in alcohol-dependent patients taking
selective serotonin reuptake inhibitors (SSRIs) (Pettinati, Dundon & Lipkin, 2004).
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The present study confirmed the primary findings from the original COMBINE Study, i.e., a
significant naltrexone by CBI interaction, for women, separately from men, on two primary
outcomes (percent days abstinent; time to first heavy drinking day), and three secondary
outcome measures (good clinical response, percent heavy drinking days, and craving for
alcohol). Essentially, alcohol-dependent women, like alcohol-dependent men, who received
medical management plus naltrexone (no CBI specialty therapy), or, medical management
and CBI (no naltrexone), had a better treatment response than those taking placebo or any of
the other individual or combination treatments that were investigated in the COMBINE
study. For example, we found in the present analyses that acamprosate was no more
effective than placebo in women, as well as in men – similar to the results for the overall
sample in the parent trial. Treatment effects, while modest, were as large (on some measures
larger) in women compared to men. The size of the female subsample in the present study
provides confidence that alcohol-dependent women are treatment responders to naltrexone
or CBI, in the context of medical management, and there are no detectable treatment-
response differences between women and men. The finding also suggests that prior studies
of naltrexone in women may have been negative due to inadequate sample sizes

In-trial alcohol craving and changes were also comparable between men and women – only
naltrexone affected craving (similar to the parent trial results). However, in the overall
analysis of in-trial abstinence, there was a main effect of gender where women, compared to
men, reported fewer days of in-trial abstinence, or more days of drinking. This finding is
most obvious when comparing the women and men not taking active medication (i.e.,
receiving placebo tablets), and least obvious when comparing the women and men in
specialty therapy (CBI). Because abstinence is the only outcome measure where we found
that women responded more poorly than men, this result requires replication, and it would
be interesting to investigate this further in future studies. Furthermore, the combined
condition, CBI plus naltrexone, had intermediate effect depending on outcome considered
for reasons that are not understood at this time. Future studies might consider examining
whether outcomes vary as a function of gender and treatment condition depending on
whether the endpoint measured is abstinence, reduction in heavy drinking days, or some
measure of good clinical response.

In addition to demonstrating that in the COMBINE study, women responded to alcohol
treatment like the men, we found evidence of many similarities between these women versus
men on pre-treatment as well as in-trial measures. In general, women and men had
comparable demographics, pretreatment clinical characteristics, and rates of retention and
medication adherence. With regard to the few significant differences between men and
women, women had more years of education than men, generally considered a good
prognostic indicator (Greenfield et al., 2003). In addition, women reported a later age of
onset of alcohol dependence by an average of approximately 3 years than men, and they
reported drinking significantly fewer drinks per drinking day than did men consistent with
previous literature on this topic [Randall et al, 1999]. In spite of alcohol severity similar to
men, women in this study were less likely to have received alcohol treatment in the past.
Studies of community samples have shown that women are less likely than men to receive
any treatment for their alcohol problems over their lifetime (Dawson, 1996). Some previous
studies with clinical samples have indicated that fewer women with alcohol dependence
entered treatment than men (Schober & Annis, 1996; Weisner, Greenfield, & Room, 1995),
while a more recent study indicated similar rates of treatment entry for both men and women
(Weisner, Mertens, Tam, & Moore, 2001). Barriers to obtaining treatment for alcohol
dependence for women remain and are well documented (Greenfield et al., 2007). In the
COMBINE study sample, more women than men were obtaining their first alcohol treatment
through participation in a clinical research study. It is unclear if this may be due to women’s
perceiving lower stigma for entering a research trial for treatment of alcohol dependence, or
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experiencing fewer barriers (e.g., cost of treatment, inadequate or lack of insurance, among
others) to entering the RCT than other clinical treatment options. Once enrolled, women had
comparable levels of attendance in MM and medication adherence and somewhat higher
rates of completing CBI compared to men.

The present study has several limitations, in addition to those reported by Anton et al, 2003.
Most notably, individuals taking antidepressants, anxiolytics and other psychotropic
medications were excluded from the COMBINE parent trial; and women, compared to men,
are more likely to be taking these medications because of co-occurring depression, anxiety,
etc. (Grant et al, 2004). It is debatable whether the finding of many similarities between
women and men on pre-treatment and in-trial measures, including outcome results, might
have been different if we had included individuals with co-occurring illnesses or those who
were also taking psychotropic medications. The literature has been inconsistent with regard
to whether co-occurring psychiatric disorders are associated with poorer, better, or even
similar treatment outcomes compared to alcohol-dependent individuals without co-occurring
disorders (see review by Pettinati & Plebani, 2009). Thus, it is difficult to infer whether
women with co-occurring anxiety or depressive disorders and alcohol dependence would
have had a differential response to naltrexone or CBI from alcohol dependent men with or
without these disorders. Individuals with co-occurring drug dependence were also excluded
from the COMBINE trial. In this case, poorer outcomes have been consistently associated
with co-occurring drug dependence and abuse (Heil et al., 2001; Pettinati et al., 2008).
Another limitation is that clinical trials tend to include very traditional pre-treatment and
outcome measures, which might not be gender sensitive, leading to finding no gender
differences (e.g., no measures were included of childrearing responsibilities). Finally, our
analysis focused on the 16 week- treatment period. It is conceivable that gender differences
might emerge later given that response to cognitive behavioral treatment may sometimes
occur at a time more distal to treatment, the so-called sleeper effect (Carroll, 1994).

In summary, the purpose of the present study was to focus on the treatment implications of
the large, multicenter NIAAA-sponsored COMBINE Study results for women with alcohol
dependence, given that this study provides a large subgroup of alcohol-dependent women
where results are more likely to be replicable. This gender-focused analysis found that,
despite modest effect sizes, the findings from the original COMBINE study were supported
for women as well as for men. In particular, the alcohol-dependent women responded to
naltrexone with medical management, similar to the alcohol-dependent men, on a wide
range of outcome measures. These results suggest that clinicians can feel reasonably
comfortable prescribing naltrexone for alcohol dependence in both men and women. Also,
as discovered in the parent trial, the effects of naltrexone were most apparent in the context
of a medical model of counseling that can be delivered in primary health care settings
(COMBINE’s Medical Management). In this study, it is also notable that fewer women than
men reported receiving any alcohol treatment prior to entry into the COMBINE study. Of
note, women tend to go to primary health care more frequently than to specialty substance
abuse programs for treatment (Weisner & Schmidt, 1992), and so the benefit we confirm for
women of the naltrexone and medical management combination has practical implications
for treating alcohol-dependent women.
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Figure 1.
Percent Days Abstinent for Combinations of Naltrexone and CBI in Male (Figure 1A) and
Female (Figure 1B) Subjects
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Figure 2.
Percent Days Abstinent Effect Sizes (Cohen’s d) for Combinations of Naltrexone and CBI
vs Placebo in Male and Female Subjects
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Figure 3.
Survival Curves for Time to First Heavy Drinking Day by Naltrexone and CBI
Combinations in Male and Female Subjects. Curves represent best fitting Cog Regression
model
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Figure 4.
Return to Heavy Drinking Ratios for Males and Females Receiving Different Combinations
of Naltrexone and CBI vs Placebo
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Figure 5.
Figure 5A and 5B. Probability of Good Clinical Response for Combinations of Naltrexone
and CBI
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Figure 6.
Percent Heavy Drinking Days for Combinations of Naltrexone and CBI in Male (Figure 6A)
and Female (Figure 6B) Subjects
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Table 1

Demographic and Clinical Characteristics of Overall Sample as a Function of Gender

Demographic Characteristics Overall (n=1226) Male (n=848) Female (n=378)

Age* 44.3 (10.2) 44.1 (10.4) 44.9 (9.7)

Race n (%)

 White 941 (76.8) 642 (75.7) 299 (79.1)

 Hispanic 138 (11.3) 103 (12.1) 35 (9.3)

 African American 100 (8.2) 71 (8.4) 29 (7.7)

 Other 47 (3.8) 32 (3.8) 15 (4.0)

Marital Status n (%)

 Single 337 (27.5) 243 (28.7) 94 (24.9)

 Married 516 (42.1) 357 (42.1) 159 (42.1)

 Separated/Divorced 308 (25.1) 207 (24.4) 101 (26.7)

 Other 65 (5.3) 41 (4.8) 24 (6.3)

Employment Status n (%)

 Working/Homemaker 897 (73.2) 614 (72.4) 283 (74.9)

 Disabled/Unemployed 193 (15.7) 131 (15.4) 62 (16.4)

 Retired 78 (6.4) 57 (6.7) 21 (5.6)

 Other 58 (4.7) 46 (5.4) 12 (3.2)

Income n (%)

 Less than 15,000 120 (10.0) 73 (8.8) 47 (12.6)

 15–29.9 203 (16.8) 151 (18.1) 52 (13.9)

 30–59.9 359 (29.8) 254 (30.5) 105 (28.2)

 60–89.9 234 (19.4) 160 (19.2) 74 (19.8)

 Over 90 290 (24.0) 195 (23.4) 95 (25.5)

Years of Education

 Years Completed* 14.6 (2.7) 14.4 (2.7) 15.1 (2.7)a

 <=12 n (%) 354 (29.4) 275 (33.1) 79 (21.3)

 >12 n (%) 849 (70.6) 557 (66.9) 292 (78.7)

Age at Onset of Alcohol Dependence* 30.5 (11.31) 29.6 (11.16) 32.8 (11.38)a

Drinks/Drinking Day* 12.5 (7.97) 13.9 (8.33) 9.6 (6.12)b

% Days Drinking* 74.7 (25.03) 74.8 (25.27) 74.6 (24.51)

% Heavy Drinking Days* 65.6 (28.49) 66.2 (28.73) 64.2 (27.92)

Alcohol Dependence Score* 16.7 (7.36) 16.7 (7.53) 16.7 (6.98)

AUDIT-Total Score* 25.8 (6.11) 26.0 (6.10) 25.5 (6.11)

*
Mean (SD)

a
Females > Males, p<.001

b
Females < Males, p<.001
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