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Background: Binge drinking is associated with risky sexual behaviors and sexually transmitted
diseases (STDs). Few studies have investigated this by gender or in an STD clinic. This cross-
sectional study examined the association between binge drinking and risky sexual behaviors ⁄STDs
among patients attending an urban STD clinic.

Method: A total of 671 STD clinic patients were tested for STDs, and queried about recent
alcohol ⁄ drug use and risky sexual behaviors using audio computer-assisted-self-interview. The
association between binge drinking and sexual behaviors ⁄ STDs was analyzed using logistic regres-
sion adjusting for age, employment, and drug use.

Results: Binge drinking was reported by 30% of women and 42% of men. Gender differences
were found in rates of receptive anal sex which increased linearly with increased alcohol use
among women but did not differ among men. Within gender analyses showed that women binge
drinkers engaged in anal sex at more than twice the rate of women who drank alcohol without
binges (33.3% vs. 15.9%; p < 0.05) and 3 times the rate of women who abstained from alcohol
(11.1%; p < 0.05). Having multiple sex partners was more than twice as common among women
binge drinkers than women abstainers (40.5% vs. 16.8%; p < 0.05). Gonorrhea was nearly 5
times higher among women binge drinkers compared to women abstainers (10.6% vs. 2.2%;
p < 0.05). The association between binge drinking and sexual behaviors ⁄ gonorrhea remained
after controlling for drug use. Among men, rates of risky sexual behaviors ⁄ STDs were high, but
did not differ by alcohol use.

Conclusion: Rates of binge drinking among STD clinic patients were high. Among women,
binge drinking was uniquely associated with risky sexual behaviors and an STD diagnosis. Our
findings support the need to routinely screen for binge drinking as part of clinical care in STD
clinics. Women binge drinkers, in particular, may benefit from interventions that jointly address
binge drinking and risky sexual behaviors. Developing gender-specific interventions could improve
overall health outcomes in this population.
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A LCOHOL CONSUMPTION IS associated with risky
sexual behaviors, including unprotected sexual inter-

course and multiple sex partners (Cooper, 2002; Graves and
Leigh, 1995; Santelli et al., 1998). Alcohol consumption is
also related to an increased risk of sexually transmitted dis-
eases (STDs), although few studies have utilized standard-
ized indicators of alcohol abuse, performed laboratory
assays for STDs, or had adequate sample sizes (Cook and
Clark, 2005; Cook et al., 2006). One recognized measure of

hazardous alcohol use is binge drinking (5 or more alco-
holic beverages on one occasion; Naimi et al., 2003) which
is more prevalent than alcohol abuse ⁄dependence and is
associated with adverse health outcomes, including risky
sexual behaviors (Bouhnik et al., 2007; Ogletree et al., 2001;
Semaan et al., 2003).
The STD clinics are one of the primary sites for diagnosing

and treating STDs and HIV in persons engaging in risky sex-
ual behaviors. Until recently, however, alcohol use and its
association with risky sexual behaviors and STDs among
STD clinic patients have received little investigation (Cook
and Clark, 2005). This is surprising given the intersection of
these 2 significant health problems as well as the success of
some initial efforts to combine risk reduction strategies (Avins
et al., 1997; Kalichman et al., 2007). A recent study of adoles-
cents and young adults (aged 15 to 24) attending an STD
clinic underscores the high rates of alcohol consumption in
this setting (Cook et al., 2006). Rates of binge drinking were
39.6% among women and 48.0% among men; rates of alco-
hol abuse ⁄dependence were 23.6% among women and 33.2%
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among men. Women and men who were abusing or depen-
dent upon alcohol engaged in more risky sexual behaviors,
and men who were abusing or dependent upon alcohol were
more likely to have a diagnosed STD. Other studies of adult
STD clinic patients report rates of up to 21% of alcohol
misuse as well as the association between alcohol use and
having multiple sex partners, unprotected sex, and STDs
(Cook and Clark, 2005; Kalichman et al., 2003; Zenilman
et al., 1994). STD clinics offer a unique opportunity to
provide needed intervention to reduce both hazardous
drinking and risky sexual behaviors.
The role of gender in the association between hazardous

alcohol use and risky sexual behaviors has not been ade-
quately studied in either STD clinics or the general population
(Amaro, 1995; Bryant, 2006; Exner et al., 2003). Compared to
men, women are at greater risk for adverse health outcomes
(e.g., alcohol-related physical illnesses, cognitive motor
impairment, and breast cancer) caused by hazardous alcohol
abuse (Nolen-Hoeksema, 2004). Women also suffer severe
health consequences from engaging in risky sexual behaviors
(e.g., complications from untreated STDs, such as infertility
or chronic pelvic pain). Furthermore, rates of gonorrhea and
chlamydia are higher in women and are increasing (CDC,
2007). Thus, studying gender differences in hazardous drink-
ing and risky sexual behaviors can aid development of tar-
geted prevention strategies to reduce adverse health outcomes
in this high-risk population.
The objective of this cross-sectional study was to examine

the relationship between alcohol consumption, risky sexual
behaviors and STDs among women and men attending an
urban STD clinic. Specifically, we hypothesized that women
and men who engaged in binge drinking would have higher
rates of risky sexual behaviors, and higher rates of STDs com-
pared to women and men who drank but did not binge, or
who abstained from alcohol.

MATERIALS AND METHODS

Participants

Between July 2000 and August 2001, a clinic research assistant
approached 795 men and women aged >18 years who presented
consecutively for evaluation and ⁄or treatment to an urban STD
clinic. After describing the study, 671 (84%) agreed to participate
and written informed consent was obtained. The institutional review
boards of the Johns Hopkins University School of Medicine and the
Baltimore City Health Department approved the study.

Procedures

Study participants were interviewed using the Risk Behavior
Assessment (RBA), a structured interview developed by the Com-
munity Research Branch of the National Institute on Drug Abuse
(NIDA, 1991), that obtains information on demographics, alco-
hol ⁄drug-risk behaviors (type of drug used, route of administra-
tion), hetero- and homosexual sexual behaviors (oral ⁄vaginal ⁄anal
sex, number of sex partners, condom use, trading sex for drugs or
money, being ‘‘high’’ on alcohol ⁄drugs during sex) as well as
drug ⁄psychiatric treatment and arrest history. Most RBA ques-
tions used either a 30 day or ever ⁄never lifetime recall period. The

interview was administered using audio computer-assisted self
interview (ACASI) which allows the participant to simultaneously
read on a computer monitor and hear through headphones the
study questions that had been previously recorded by the research
assistant. The Questionnaire Development System software for this
program was created by NOVA Research Company (1999). The
ACASI was administered in a private room with the research
assistant seated nearby to provide assistance but not in sight of
the study participants’ keyboard ⁄monitor. Participants were
administered a pretest to ensure they understood how to answer
RBA questions, which takes approximately 30 to 45 minutes to
complete. Reliability checks were programmed into the ACASI
software to detect discrepant entries, allowing the participants to
make corrections as needed.
Following completion of the RBA, all study participants received

a routine STD clinical evaluation, which included a physical exami-
nation by a nurse practitioner as well as laboratory analyses [gonor-
rhea culture, chlamydia testing by polymerase chain reaction on
urine (male) or endocervical secretions (female), and syphilis sero-
logic testing].

Data Analysis

Participants were classified into 1 of 3 mutually exclusive Alco-
hol Use Groups based on their response to the 2 alcohol questions
on the RBA: ‘‘In the past 30 days, on how many days have you
had one or more drinks of alcohol?’’ and ‘‘In the past 30 days, on
how many days have you had 5 or more drinks of alcohol?’’ If
study participants reported any day in which 5 or more drinks
were consumed, they were classified in the ‘‘binge drinking’’ group.
If there were no reported episodes of binge drinking, but alcohol
was consumed in the past 30 days, participants were classified in
the ‘‘alcohol use without binges’’ group. If alcohol was not con-
sumed in the past 30 days, participants were classified in the ‘‘no
alcohol use’’ group.
Demographic and substance use variables were compared by gen-

der. Categorical variables were examined using chi-square tests and
continuous variables were examined using t-tests for independent
samples.
Eight dichotomous sexual behaviors ⁄STDs status variables

occurring in the preceding 30 days were derived from the RBA:
(1) engaged ⁄did not engage in vaginal sex; (2) engaged ⁄did not
engage in anal sex; (3) had 2 or more sex partners ⁄had one sex
partner; (4) had unprotected sex ⁄had protected sex (i.e., condom
use); (5) traded sex for money or drugs ⁄did not trade sex for
money or drugs; (6) tested positive or negative for chlamydia;
(7) tested positive or negative for gonorrhea; and (8) tested positive
or negative for syphilis. Multivariate logistic regression modeling
was used to examine the main effects of Alcohol Use Group and
gender on the outcome measures of sexual behaviors ⁄STDs status,
separately, in the last 30 days. Covariates entered into all models
were: subjects’ age, employment status, marijuana use, and
heroin ⁄ cocaine use.
Women and men study participants were combined in a multi-

variate logistic regression to evaluate the interaction of the Alcohol
Use Group with gender. Interaction effects were considered signifi-
cant at the alpha 0.10 level and effects that were not considered sig-
nificant were removed from the modeling to produce a reduced main
effects only model. Multivariate logistic regression also tested the sig-
nificant main effects of alcohol use group, adjusted odds ratios
(AOR) were produced controlling for all other covariates simulta-
neously entered into the models. Next, similar modeling was used to
examine the main effects of Alcohol Use Group for the subgroups of
women and men. In the case of small cell sizes, exact logistical regres-
sion was used.
Statistical analyses were performed using SPSS (2006).
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RESULTS

Subject Characteristics

Men STD clinic patients (81 ⁄401) were more likely to refuse
study participation than women (43 ⁄394; p < 0.01). Women
and men patients who declined participation did not differ in
age or race from those men and women who consented
(all p’s > 0.10). Study participants were women (52%), and
across gender were 95% African American, 73% never mar-
ried, 83% heterosexual, and 77% had a partial ⁄high school
education ⁄GED. Sixty-four percent of men and 32% of
women reported having been arrested.
Women who drank alcohol without binges were younger

than women who either binged or abstained from alcohol
(F = 3.4, df = 2; p < 0.05; Table 1). Women binge drinkers
were less likely to be employed than women who drank alco-
hol without binges or abstained from alcohol (v2 = 6.4;
p < 0.05). Men who binged or drank alcohol without binges
were younger than men who abstained (F = 6.3, df = 2;
p < 0.01) and men binge drinkers tended to be unemployed
(v2 = 5.4; p < 0.07).

Substance Use in the Past 30 days

Alcohol Use Group Overall, 35.3% (N = 237) of partici-
pants reported at least 1 episode of binge drinking in the last
30 days. Among women, 30% (N = 104) reported at least 1
episode of binge drinking and they consumed alcohol on
more than twice the number of days as women who drank
alcohol without binges (F = 23.1, df = 2; p < 0.01;
Table 1). Alcohol Use Group was associated with marijuana
use (AOR = 2.7; 95% CI, 2.0 to 3.8, p < 0.01) and heroin ⁄
cocaine use in the last 30 days (AOR = 2.6; 95% CI, 1.6 to
4.2, p < 0.01).
Among men, 42% reported at least 1 episode of binge

drinking and they consumed alcohol on more than twice the
number of days compared to men who drank alcohol without

binges (F = 26.1; df = 2, p < 0.01; Table 2). Overall, Alco-
hol Use Group was associated with marijuana use
(AOR = 2.8; 95% CI, 2.0 to 4.0, p < 0.01) and heroin ⁄
cocaine use in the last 30 days (AOR = 1.9; 95% CI, 1.2 to
3.3, p < 0.01).

Sexual Behaviors as a Function of Alcohol Use Group in
the Past 30 days

Seventy-five percent of women (N = 264 ⁄351) and 81% of
men (N = 259 ⁄320) reported being sexually active with a
partner in the last 30 days. There were no differences in
demographic or substance use variables between women who
reported or did not report recent sexual activity. On average,
sexually active men consumed alcohol on more days (6.4;
SD = 8.0) and smoked marijuana on more days (6.1;
SD = 10.5) than men who were not sexually active in the
last 30 days (alcohol: 2.6; SD = 5.2) (F = 10.7; p < 0.01)
(marijuana: 2.9; SD = 3.6; F = 5.2, p < 0.05).
Among participants who were sexually active, receptive

anal sex showed a significant interaction between Alcohol
Use Group and gender [v2 = 5.44; p = 0.0658; Table 2].
Evaluation of this effect showed that anal sex among
women increased linearly with increased alcohol usage (no
alcohol use: 11.1%, alcohol use without binges: 15.6%,
and binge drinking: 33.3) whereas men reported similar
rates of receptive anal sex across all 3 drinking groups (no
alcohol use: 20.3%, alcohol use without binges: 12.3%,
and binge drinking: 20.4; Fig. 1). No other Alcohol Use
Group by gender interactions were shown to be statistically
significant.
Gender was associated with having unprotected sex, multi-

ple sex partners, trading sex for money or drugs (Table 2) and
gonorrhea (Table 3). Compared to men, women were more
likely to have unprotected sex (91.7% vs. 85.7%) and had
4 times the rate of trading sex for money ⁄drugs (6.1% vs.
1.5%). Men had twice the rate of multiple sex partners

Table 1. Demographic and Substance Use Characteristics of Women and Men STD Clinic Patients as a Function of Recent Alcohol Use

No alcohol use Alcohol use without binges Binge drinking

Women
(N = 134), %

Men
(N = 109), %

Women
(N = 113), %

Men
(N = 78), %

Women
(N = 104), %

Men
(N = 133), %

Characteristic
Age X (SD) 29.6 (9.1) 33.2 (7.1) 27.1 (7.1)* 30.6 (7.1) 29.6 (8.6) 29.2 (8.7)*
African–American 95.5 95.4 89.4 97.4 95.2 97.7
Never married 73.1 71.6 76.1 71.8 72.1 73.7
High School ⁄ GED 76.9 78.9 68.1 70.5 80.8 82.6
Employed 60.4 68.8 55.8 64.1 44.2* 54.5
Heterosexual 78.4 86.2 83.0 89.7 77.9 85.0
Ever arrested 32.1 63.2 31.0 53.8 34.0 70.5

In last 30 days
Income <$500 66.9 48.6 55.8 50.6 72.1 56.4
Days drank alcohol X (SD) N ⁄ A N ⁄ A 3.3 (4.0) 4.7 (5.7) 7.5 (8.3) 10.2 (8.5)
Days binged X (SD) N ⁄ A N ⁄ A N ⁄ A N ⁄ A 3.7 (4.1) 5.5 (6.3)
Smoked marijuana 11.2 11.0 29.2 39.7 49.0 53.4
Used heroin ⁄ cocaine 3.7 6.4 9.7 15.4 22.1 13.5

X, mean; SD, standard deviation.
*p < 0.05.
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(58.3% vs. 29.2%) and nearly 3 times the rate of gonorrhea
(17% vs. 6%; Table 3).
In gender subgroup analyses, women’s sexual behaviors in

the last 30 days as a function of Alcohol Use Group are
shown in Table 2. Significant differences were found in like-
lihood of having anal sex and multiple sex partners. Women
binge drinkers (33.3%) were more than twice as likely to have
receptive anal sex compared to women who drank alcohol
without binges (15.9%; AOR = 2.6; 95% CI, 1.2 to 5.6) and
3 times more likely to have anal sex compared to women who
abstained from alcohol (11.1%; AOR = 3.8; 95% CI, 1.6 to
9.1; Fig. 1). Having had multiple sex partners was more than

Table 2. Sexual Behaviors in the Preceding 30 Days Associated With Alcohol Use in the Past 30 Days

Sexual behaviors
in the preceding
30 days

All participants (N = 523) Men (N = 259) Women (N = 264)

n (%) AOR 95% CIs p-value n (%) AOR 95% CIs p-value n (%) AOR 95% CIs p-value

Unprotected sex
Alcohol use

No alcohol use 173 (90.1) – – 0.317 78 (89.5) – – 0.317 95 (90.5) – – 0.496
Alcohol use
without binges

157 (88.5) 0.92 0.44, 1.9 67 (80.6) 0.59 0.21, 1.6 90 (94.4) 1.8 0.56, 5.89

Binge drinking 193 (87.6) 0.82 0.92, 1.8 114 (86.0) 1.5 0.65, 3.4 79 (89.9) 0.43 0.43, 1.45
Gender

Males 259 (85.6) – – 0.044
Females 264 (91.7) 1.8 1.0, 3.2

Vaginal sex
Alcohol use

No alcohol use 173 (91.9) – – 0.3518 78 (91.0) – – 0.9284 95 (92.6) – – 0.0918
Alcohol use
without binges

157 (93.0) 1.35 0.57, 3.23 67 (89.6) 0.86 0.28, 2.72 90 (95.6) 2.85 0.70, 11.53

Binge drinking 193 (93.3) 1.94 0.79, 4.74 114 (90.4) 1.06 0.35, 3.20 79 (97.5) 6.46 1.09, 38.28
Gender

Males 259 (90.3) – – 0.0563
Females 264 (95.1) 2.01 0.98, 4.13

Anal sex
Alcohol use

No alcohol use 164 (15.2) – – 0.0131 74 (20.3) – – 0.3561 90 (11.1) – – 0.0053
Alcohol use
without binges

153 (14.4) 0.94 0.49, 1.79 65 (12.3) 0.57 0.22, 1.49 88 (15.9) 1.48 0.60, 3.68

Binge drinking 186 (25.8) 2.02 1.12, 3.64 108 (20.4) 1.08 0.48, 2.42 78 (33.3) 3.80 1.58, 9.10
Gender

Males 247 (18.2) – – 0.5223
Females 256 (19.5) 1.16 0.73, 1.86

Multiple sex partners
Alcohol use

No alcohol use 173 (33.5) – – 0.1038 78 (53.8) – – 0.8399 95 (16.8) – – 0.0233
Alcohol use
without binges

157 (42.7) 1.38 0.85, 2.24 67 (56.7) 0.99 0.50, 1.95 90 (32.2) 2.00 0.97, 4.15

Binge drinking 193 (53.4) 1.68 1.04, 2.71 114 (62.3) 1.17 0.62, 2.21 79 (40.5) 2.84 1.34, 6.04
Gender

Males 259 (58.3) – – <0.0001
Females 264 (29.2) 0.30 0.21, 0.44

Sex for money or drugs
Alcohol use

No alcohol use 173 (2.3) – – 0.8253 78 (1.3) – – N ⁄ A 95 (3.2) – – 0.9185*
Alcohol use
without binges

157 (3.2) 0.92 0.20, 4.13 67 (1.5) 90 (4.4) 0.86 0.14, 5.25

Binge drinking 193 (5.7) 1.32 0.34, 5.19 114 (1.8) 79 (11.4) 1.28 0.25, 6.59
Gender

Males 259 (1.5) – – 0.0186
Females 264 (6.1) 4.24 1.27, 14.09

Logistic regression analyses adjusted for covariates of participant’s age, employment status, marijuana use, and heroin ⁄ cocaine use. Shown
are adjusted odds ratios (AOR) and 95% confidence intervals (CIs).

*Due to small cell sizes main effects (p-values) were tested using exact logistic regression analyses.

Fig. 1. Gender differences in receptive anal sex as a function of recent
alcohol use.
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twice as common among women who binged (40.5%) com-
pared to women who abstained from alcohol (16.8%; AOR,
2.8; 95% CI, 1.3 to 6.0). Rates of vaginal sex were high for all
women but this behavior did not differ as a function of alco-
hol use. Trading sex for money or drugs was more prevalent
among women who binged on alcohol (11.4%) compared to
women who drank (4.4%) or abstained (3.2%) but was not
significant.
Men’s rates of most sexual behaviors in the last 30 days

were high and did not differ as a function of alcohol use (see
Table 2). Seventy-eight percent (78.4%) of men had vaginal
sex, 15.7% had receptive anal sex, 58.3% had multiple sex
partners, 85.6% had unprotected sex, and 1.6% traded sex
for money or drugs.

STD Diagnosis as a Function of Alcohol Use Group

Among all participants no statistically significant interac-
tions were observed for Alcohol Use Group and gender for
STDs status. Alcohol Use Group was associated with a diag-
nosis of gonorrhea (Table 3). Binge drinkers (16.0%) were
more than twice as likely to be diagnosed with gonorrhea
compared to participants who abstained from alcohol (5.3%;
AOR = 2.7; 95% CI, 1.3 to 5.4). Gender was associated with
having a diagnosis of gonorrhea. In gender subgroup analy-
ses, a significant difference was found in likelihood of a

diagnosis of gonorrhea among women as a function of Alco-
hol Use Group. Women binge drinkers (10.6%) had more
than 5 times the rate of gonorrhea compared to women who
abstained from alcohol (2.2%; AOR = 5.3; 95% CI, 1.4 to
21.0). Men’s rates of diagnosed STDs did not differ as a func-
tion of alcohol use (see Table 3).

DISCUSSION

Gender differences in alcohol use, risky sexual behaviors
and STDs were examined among women and men attending
an urban STD clinic. Rates of binge drinking were high
among women and men. Receptive anal sex showed a signifi-
cant interaction with alcohol use and gender. Among women,
anal sex increased linearly with increased alcohol usage;
whereas among men rates of receptive anal sex were similar
regardless of alcohol usage. Within gender, women binge
drinkers were significantly more likely to engage in risky sex-
ual behaviors and had nearly 5 times the rate of gonorrhea
compared to women who abstained from alcohol. By con-
trast, no association was found between alcohol use and
sexual behaviors or STDs in men. Men’s high base rates of
sexual behaviors and STDs may have attenuated the ability
to detect an association with alcohol use.
Rates of binge drinking in the study sample were high

with 30% of women and 42% of men reporting at least one

Table 3. STDs Status in the Preceding 30 Days Associated With Alcohol Use in the Past 30 Days (Full Sample)

STDs diagnosis

All participants (N = 671) Men (N = 320) Women (N = 351)

n (%) AOR 95% CIs p-value n (%) AOR
95%
CIs p-value n (%) AOR

95%
CIs p-value

Gonorrhea
Alcohol use

No alcohol use 243 (5.3) – – 0.0228 109 (9.2) – – 0.1199 134 (2.2) – – 0.0262*
Alcohol use
without binges

191 (12.0) 2.31 1.10, 4.84 78 (21.8) 2.44 1.01, 5.86 113 (5.3) 2.23 0.53, 9.38

Binge drinking 237 (16.0) 2.67 1.31, 5.45 133 (20.3) 2.10 0.91, 4.88 104 (10.6) 5.33 1.35, 21.01
Gender

Males 320 (16.9) – – <0.0001
Females 351 (5.7) 0.29 0.17, 0.51

Chlamydia
Alcohol use

No alcohol use 238 (5.9) – – 0.7149 105 (6.7) – – 0.9894 133 (5.3) – – 0.4211*
Alcohol use without
binges

182 (5.5) 0.70 0.29, 1.70 73 (8.2) 1.07 0.32, 3.55 109 (3.7) 0.47 0.12, 1.79

Binge drinking 229 (8.3) 0.92 0.41, 2.07 128 (8.6) 0.99 0.33, 3.01 101 (7.9) 1.06 0.32, 3.48
Gender

Males 306 (7.8) – – 0.2369
Females 343 (5.5) 0.68 0.35, 1.29

Syphilis
Alcohol use

No alcohol use 243 (3.1) – – 0.7167 103 (1.9) – – 0.6011* 126 (4.0) – – 0.3040*
Alcohol use without
binges

184 (2.7) 0.94 0.28, 3.14 74 (5.4) 2.75 0.45, 16.77 110 (0.9) 0.24 0.03, 2.19

Binge drinking 231 (4.8) 1.41 0.48, 4.17 130 (4.6) 2.27 0.38, 13.60 101 (5.0) 1.21 0.29, 5.06
Gender

Males 307 (3.9) – – 0.9058
Females 337 (3.3) 0.95 0.40, 2.23

Logistic regression analyses adjusted for covariates of participant’s age, employment status, marijuana use, and heroin ⁄ cocaine use. Shown
are adjusted odds ratios (AOR) and 95% confidence intervals (CIs).

*Due to small cell sizes main effects (p-values) were tested using exact logistic regression analyses.

RELATIONSHIP BETWEEN RECENT ALCOHOL USE AND SEXUAL BEHAVIORS 5



episode of binge drinking during the previous 30 days. Our
findings are consistent with high rates of binge drinking found
among adolescent and young adult STD clinic patients (Cook
et al., 2006). Together, these studies show that binge drinking
is prevalent among STD clinic patients. Binge drinking con-
stitutes a serious health risk, especially for women whose
metabolism of alcohol and body composition place them at
higher risk than men for adverse physical, medical, social,
and psychological consequences (NIAAA, 1999). Such
adverse effects of alcohol for women emphasize the need for
alcohol screening and referral ⁄ intervention in STD clinics.
Binge drinking in women was associated with engaging in

risky sexual behaviors in the last 30 days. Importantly, the
association between binge drinking and risky sexual behaviors
and gonorrhea remained after controlling for marijuana,
cocaine, and heroin use. Women binge drinkers (33.3%) had
anal sex at more than twice the rate of women who drank
alcohol but did not binge (15.9%) and at 3 times the rate of
women who abstained from alcohol (11.1%). Our study
showed high rates of anal sex among binge drinkers com-
pared to 6% of women reporting anal sex in the last 30 days
from a household probability sample in California (Erikson
et al., 1995). Our 30-day prevalence rates were also high com-
pared to 2 studies of women from the same geographic region
as ours (Baltimore, MD) where 32% of sero-negative women
injecting drug users reported anal sex—using a 6-month
assessment window (Gross et al., 2000) and 14% of young
women (aged 18 to 24) reported lifetime oral, anal, and vagi-
nal sex (Ompad et al., 2006). Among women from 3 hetero-
sexual STD clinic populations (New Jersey, Colorado,
California), 18% reported anal sex within the last 90 days.
This rate has more than doubled from rates reported by these
same clinics 5 years earlier (Satterwhite et al., 2007).
Unprotected anal sex is the riskiest of sexual behaviors for

women. The probability of HIV transmission per contact is
estimated to be 10 times higher than for penile-vaginal sex
(Erikson et al., 1995) and women report that they are less
likely to use condoms during anal sex than vaginal sex
(Misegades and Page-Shafer, 2001; Solorio et al., 2006). Anal
sex is also associated with anorectal STDs, human papilloma
virus-related cancer, and hepatitis B transmission (Friedman
et al., 2001; Halperin, 1999). The connection between binge
drinking and anal sex has been reported among homosexual
men, but has received little attention in women. One excep-
tion is the research by Cook et al. (2006) where young
women, but not young men, STD clinic patients diagnosed
with substance abuse ⁄dependence were more likely to engage
in anal sex. Clearly, anal sex is a risky sexual behavior for
HIV ⁄STDs and a risk that is associated with binge drinking
or other alcohol abuse, especially among women.
Women binge drinkers were also more likely to have multi-

ple sex partners in the last 30 days. They were twice as likely
to have had multiple sex partners compared to women who
did not drink alcohol. This finding is consistent with other
STD clinic (Cook et al., 2006; Evans et al., 1997) and general
population studies (Ericksen and Trocki, 1994; Graves and

Leigh, 1995; Santelli et al., 1998). Alcohol use is associated
with having multiple sex partners, a risky sexual behavior
because of the increased likelihood of contracting an STD.
Our finding that women binge drinkers had high rates of mul-
tiple sex partners, in addition to having a diagnosis of gonor-
rhea, underscores this association.
Women binge drinkers (10.6%) had nearly 5 times the rate

of gonorrhea compared to women who abstained from alco-
hol (2.2%). While this association does not prove a causal
link between hazardous alcohol use and increased risk of
STDs, gonorrhea is an irrefutable biomarker of high risk sex
or connection to a high risk sexual network among women
binge drinkers. Gonorrhea, typically represents more recently
acquired infection (exposures occurring in <60 to 90 days,
given natural clearance) and, compared to other STDs, is
more likely to reflect risk behavior in the past 30 to 90 days.
Rates of gonorrhea are higher in women (CDC.GOV, 2007)
and the risk of infection during unprotected sexual inter-
course is 2- to 4-fold higher than in men (Padian et al., 1997).
The health complications from STDs for women are a signifi-
cant cause of reproductive system morbidity, including pelvic
inflammatory disease, chronic pelvic pain, and infertility
(Eng and Butler, 1997).
By contrast, no association was found between binge drink-

ing and other STDs. Syphilis may have been acquired in the
past year and chlamydia, which has lower rates in exposed older
women, suggests a partial protective immunity in older women
who are chlamydia exposed (CDC.GOV, 2007). The difference
in the host immune response to each agent (partial protection
with CT, no durable immunity with GC) underscores the
importance of examining these 2 infections separately.
Our findings document an intersection of 2 significant and

increasingly prevalent health problems: binge drinking and
risky sexual behaviors ⁄STDs (CDC, 2007; Naimi et al., 2003;
Satterwhite et al., 2007). Combined alcohol and sexual risk
reduction efforts are needed especially among young people
where the highest rate of binge drinking coincides with the
highest rate of sexual activity ⁄STDs. This is not to imply,
however, a causal relationship between hazardous alcohol use
and risky sexual behaviors. While global associations between
the two are consistently reported, event level studies which
approximate temporal causality have not found a correlation
between alcohol and condom use (Bailey et al., 2007;
Weinhardt and Carey, 2000). Nonetheless, several studies
have reported that alcohol treatment as well as combined HIV
and alcohol risk reduction can reduce risky sexual behaviors
(Avins et al., 1997; Kalichman et al., 2007; Scheidt and
Windle, 1995; Stein et al., 2002). The STD clinic is an ideal set-
ting to test a brief alcohol intervention which has reduced haz-
ardous alcohol use in other settings (Ballesteros et al., 2004;
Kaner et al., 2007; Whitlock et al., 2004), as well as to test its
effectiveness in reducing risky sexual behaviors and STDs.
Prevention, however, must specifically address the role of

gender in alcohol use and risky sexual behavior (Bryant,
2006; Exner et al., 2003). Male-oriented alcohol and STD pre-
vention models are not appropriate for women where issues
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such as sexual safety or condom negotiation have a different
connotation for women than for men (Norris et al., 2004).
Our finding that anal sex is more prevalent among women
binge drinkers than men binge drinkers suggests the impor-
tance of developing targeted prevention strategies for this
high-risk group of women.
Our study has several strengths. We used a standard defini-

tion of hazardous drinking in a large representative sample of
STD clinic patients. We used ACASI survey methods for data
collection, a method shown to minimize social desirability
bias in reporting of socially undesirable behaviors (Ghanem
et al., 2005). In addition, the sample had a full clinical evalua-
tion, so that STD diagnosis (an irrefutable maker of risky sex-
ual behavior) supplemented self-reported behavioral data to
increase its validity. Our study also has limitations. The design
was cross-sectional and therefore we cannot infer causality
between binge drinking and adverse outcomes. Second,
although study participants were recruited sequentially from
clinic admissions, this was essentially a convenience sample.
Therefore, it is unknown how representative our sample was
of the STD clinic population; however, our large sample size
as well as use of ACASI presumably mitigated sampling bias.
Third, we used the RBA definition of binge drinking
(5 or more drinks per occasion for men or women), which is
used by several household surveys and allows for comparison
of rates (e.g., Naimi et al., 2003). The binge drinking defini-
tion, however, has recently been lowered to 4 or more drinks
for women based upon the harmful biologic and behavioral
effects observed in women at lower levels of alcohol consump-
tion (NIAAA, 2004). While we believe that we reliably identi-
fied women binge drinkers, the use of this lower cutoff would
have likely increased the prevalence of binge drinking in the
sample. We think that it is unlikely that the hazardous out-
comes associated with binge drinking would be found only
among those women consuming alcohol at a 5 drink level,
but we cannot prove this. Finally, our study described pre-
dominantly urban, African-American STD clinic patients and
findings may not be generalizable to populations of hazard-
ous drinkers with different characteristics.
Our study has demonstrated that rates of binge drinking

among STD clinic patients are high. Among women, binge
drinking is uniquely associated with risky sexual behaviors
and an STD diagnosis. Our findings support the need to rou-
tinely screen for binge drinking as part of standard clinical
care in STD clinics, particularly among women. Brief alcohol
interventions that would be feasible in the STD clinic setting,
however, have received limited evaluation of their effective-
ness in reducing both alcohol use and risky sexual behaviors.
Developing gender-specific interventions that focus on binge
drinking and certain risky sexual behaviors may improve
overall health outcomes in this population.
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