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Objectives: To describe heterosexual anal sex activity during a year
and to identify factors associated with heterosexual anal sex and
condom use during anal sex.

Methods: Secondary analysis of data from a trial conducted in 3
public sexually transmitted disease (STD) clinics. Patients described
sexual behaviors every 3-months for the year. Logistic regression
models with generalized estimating equations were used to include
multiple observations for each subject.

Results: Two thousand three hundred fifty-seven heterosexual sub-
jects reported on 6611 3-month intervals that included 9235 partner-
ships. About 18.3% of subjects had anal sex in a particular 3-month
interval and 39.3% in the year. About 23.5% of subjects had anal sex
in at least two 3-month intervals in the year. Anal sex was associated
with having more sex acts, 2 or more sex partners, unprotected vaginal
sex, and a main partner. For anal sex in the past 3 months, 27.3% of
subjects consistently used condoms, and 63% of subjects never used
condoms. Consistent condom use for anal sex was associated with
having consistent condom use for vaginal sex, 2 or more partners, and
anal sex with casual or new partner.

Conclusion: STD clinic patients were commonly engaged in hetero-
sexual anal sex, and most of them never used condoms during anal sex.
Patients who had anal sex tended to also engage in other risk behaviors
that put them at risk of STD/human immunodeficiency virus. Clini-
cians should ask about anal sex, appropriately examine and test pa-
tients who have had anal sex, and recommend condom use for both
anal and vaginal sex.

ANAL SEX CAN TRANSMIT sexually transmitted infections
(STIs) that may lead to proctitis or anal cancer1–7 and is especially
effective at transmitting human immunodeficiency virus (HIV).8
Heterosexual anal sex has been reported by different populations
during different recall periods including: 35% of US women and
40% of US men aged 25 to 44 years in their lifetime9; 23% of
nonvirgin college students in their lifetime10; 21.7% of low-in-
come women in their lifetime11; about a quarter of sexually active
sexually transmitted disease (STD) clinic patients in the past 3
months12; and 19% of female and 20% of male injection drug users
in the past 6 months.13 However, most studies on heterosexual anal
sex collected very little data about anal sex activities, and they
usually measured a single time point.

Consistent condom use can reduce the risk of transmission of
HIV and other STI.14–16 However, an extensive review has showed
that condom use during heterosexual anal sex is low.17 Few studies
have identified factors associated with condom use for heterosex-
ual anal sex. Only one study reported detailed information on
heterosexual anal sex practices by subjects with their most recent
3 partners and assessed factors associated with anal sex and
consistent condom use during anal sex.18 Studies have not ade-
quately examined the association between characteristics of part-
nerships and condom use during heterosexual anal sex.

The purpose of this article is to: 1) describe heterosexual anal
sex practices over a year among patients who attended an STD
clinic; and 2) identify factors associated with heterosexual anal sex
and with condom use for anal sex.

Methods

Data

This secondary analysis used data from RESPECT-2, a random-
ized controlled trial of STD/HIV prevention counseling. Primary
analyses and detailed methodology have been described else-
where.19 Briefly, subjects were recruited from 3 public STD clinics
in Denver, CO, Long Beach, CA, and Newark, NJ. Eligible sub-
jects were those who came to the clinics during 1999–2000 for a
full diagnostic STD examination, reported vaginal or anal sex in
the past 3 months, were HIV-negative at enrollment, were aged
15–39 years, were able to speak English fluently, and were willing
to return every 3 months for follow-up visits over the next year.
Subjects were randomly assigned to receive prevention counseling
with either a rapid HIV test or a standard HIV test, and half of the
subjects received a booster counseling session 6 months after
baseline. Subjects were examined, and tested for STIs and HIV as
well as questioned about their behaviors at baseline. Outcomes
including STI tests and sexual behaviors were measured at 13-
week intervals, scheduled 3, 6, 9, and 12 months after enrollment.
Behavioral data were collected using audio computer-assisted self-
interview technology at baseline and each follow-up visit.
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Subjects, Partnerships, and Study Intervals

We limited our analysis to subjects who reported at least one
opposite sex partner at baseline. We included the 3-month fol-
low-up intervals in which subjects had vaginal or anal sex and had
a clinic visit both before and after the interval. For example, a
subject who returned at 3, 6, and 12 months could contribute 2
intervals; one from baseline to 3 months, and another from 3 to 6
months. Because subjects were asked about partnership character-
istics for each of up to 3 different partners in the preceding 3
months, all analyses by partnership included only the first 3 part-
nerships.

To estimate heterosexual anal sex practices over all four
3-month intervals in the full year, we analyzed subjects who had
completed all four 3-month visits.

Sex Behaviors and Partnership Information

Subjects were asked to report sexual behaviors individually for
up to 3 different partners in the preceding 3 months. A main
partner was self-defined by the subjects as someone who had a
relationship with the subjects, such as the subjects’ spouse, girl or
boyfriend, or lover. A causal partner was defined as a partner who
was not the subjects’ main partner. A new partner was a person
whose first sexual contact with the subject was within the preced-
ing 3 months.

Subjects with more than 3 partners in an interval were also
asked about all other partners combined. Subjects were asked to
report the number of vaginal sex acts, anal sex acts, and the
number of times they used condoms during vaginal sex and anal
sex with their first 3 partners individually and with all other
partners in the past 3 months. Sex acts were classified as unpro-
tected sex acts if condoms were not used.

Data Analyses

We looked for characteristics of subjects or individual partner-
ship that were associated with reporting anal sex in a 3-month
interval by logistic regression models with generalized estimating
equations (GEE).20,21 GEE was used to account for the within-
subject correlations with the outcome variable over time. Since
GEE may be biased when missing data are not missing completely
at random, we examined the association of missing data with the
response variable (reporting anal sex) for all subjects included in
our study. No significant association was seen, and this was
interpreted as evidence of supporting the assumption of missing
completely at random.22 An independent working correlation ma-
trix was first used to avoid potential bias for parameter estimates of
time-varying covariates,23,24 then exchangeable and autoregressive
working correlation matrices were used to test models for robustness, and
the results from these correlation matrixes were consistent. In the present
analysis, exchangeable working correlation matrix was used in all GEE
analyses.

We conducted similar multivariate analyses by subject and by
individual partnership to identify factors associated with consistent
condom use for anal sex in 3-month intervals. These analyses were
restricted to intervals in which subjects or partnership had anal sex.
We used anal sex acts as covariates instead of total sex acts.
Similar model strategies were used as above.

There were no significant differences by intervention arm for
anal sex and consistent condom use for anal sex, so we did not
adjust the effect of intervention arm. Since 95% of subjects from
Newark were black, race and site variables were highly correlated.
Therefore, in multivariate analyses by subject, we include race, but
not study sites. All statistical analyses were performed using SAS
System version 9.1 for Windows (SAS Institute, Cary, NC). An �

level of 0.05 was considered statistically significant, and all sta-
tistical tests were two-tailed.

Results

Among 3297 subjects who enrolled in RESPECT-2, we ex-
cluded 162 men who reported only sex with men at baseline, 628
who did not have follow-up visits or who had no follow-up
intervals with both before and after visits, and 150 who reported
neither vaginal sex nor anal sex during follow-up. This left 2357
subjects who reported heterosexual anal sex; they reported on 6611
3-month intervals and 9235 partnerships. The subjects contributed
data from one interval (19.6%), 2 intervals (22.4%), 3 intervals
(16.2%), or all 4 intervals (41.9%).

Anal Sex

At baseline, 22.4% of 2357 subjects reported anal sex in the past
3 months. During follow-up, anal sex was reported by subjects in
1208 (18.3%) of the 6611 3-month intervals. The number of anal
sex episodes in 3 months was: 1 (40.7%); 2 to 3 (34.2%); 4 to 6
(15.2%); or �7 (9.9%). Among those 1208 intervals, subjects
reported both anal sex and vaginal sex during 1202 3-month
intervals. They had many more episodes of vaginal sex (mean
38.0) than anal sex (mean 4.7, Table 1). Among 1180 men who
had sex with women, 23 also reported sex with male partner(s) at
baseline; they had anal sex with female partners in 34.6% of
3-month intervals versus 17.5% for men who did not have male
partners at baseline (P � 0.003). Of 367 intervals in which
subjects had anal sex and reported having both main partners and
causal partners, anal sex was reported with main partner only
(61.6%), the causal partner only (21.8%), or both (16.6%).

Among the 989 subjects who completed all four 3-month visits,
the percent who reported anal sex was similar in each study
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Fig. 1. Cumulative percent of subjects who had anal sex after 1,
2, 3, or 4 intervals among 986 who returned for all 4 intervals.

TABLE 1. Mean Number of Sex Acts and Unprotected Sex Acts
During Intervals Where Subjects Reported Having Vaginal and
Anal Sex in the Past 3 Mo (n � 1154)

Anal Sex Vaginal Sex

Mean no.
Sex acts 4.7 38.0
Unprotected sex acts 3.3 30.4
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interval (20.1, 20.9, 21.2, and 20.2). The cumulative percent that
reported anal sex was 28.6% after 2 intervals, 35.1% after 3
intervals, and 39.3% after 4 intervals (Figure 1). Among those 989
subjects, 23.5% reported anal sex in at least 2 intervals, 13.4% in
at least 3 intervals, and 6.1% in all 4 intervals of the year.

In multivariate analyses of the 6605 3-month intervals in which
subjects had vaginal sex, anal sex was not significantly associated
with age, gender, race, or study intervals. The total number of sex
acts had strongest association with having anal sex (c2 test for
linear trend test, c2 � 132, P �0.0001). Subjects who had 2 or
more sex partners were more likely to report anal sex in the past 3
months than those who had 1 partner (AOR � 1.5, 95% C.I.
(1.3–1.8)), and subjects who had unprotected vaginal sex were
more likely to report anal sex than subjects who had no unpro-
tected vaginal sex (AOR � 1.3, 95% C.I. (1.02–1.5)) (Table 2). In
multivariate analysis of the 9229 partnerships that had vaginal sex,
anal sex was more likely in main partnerships than in casual
partnerships (AOR � 1.4, 95% C.I. (1.1–1.8)) and when either the
subject or one of the partners was stoned or high from alcohol or
drugs when they had sex at some time in the past 3 months
compared to partnerships without this history (AOR � 1.4, 95%
C.I. (1.2–1.7)) (Table 3).

Condom Use During Anal Sex

Condom use for vaginal and anal sex information was available
for 1154 of the 1202 intervals in which subjects had anal sex and
vaginal sex. Condoms were used consistently for both anal sex and
vaginal sex (10.8%), for anal sex only (16.5%), or for vaginal sex
only (2.1%). Condoms were never used for anal sex (63%). During
149 intervals in which subjects reported consistent condom use for
vaginal sex, condoms were also used consistently for anal sex by
83.9%. During 1005 intervals in which subjects did not report
consistent condoms for vaginal sex, condoms were used consis-
tently for anal sex by 18.9%.

Multivariate modeling of subject characteristics indicated that
consistent condom use for anal sex was more likely for subjects
who reported 2 or more partners compared with one partner
(AOR � 1.6, 95% C.I. (1.2–2.1)) and for subjects who used
condom consistently for vaginal sex compared with subjects who
did not (AOR � 17.4, 95% C.I. (10.8–28.1)); and consistent
condom use for anal sex was not significantly associated with age,
gender, race, number of anal sex acts, buying or selling sex, or
study intervals (Table 4). Multivariate analysis of partnerships
indicated that consistent condom use was more likely with casual
partners than main partners (AOR � 2.1, 95% C.I. (1.5–2.9)) and
more likely with a new partner than other partners (AOR � 1.4,
95% C.I. (1.04–1.8)); and consistent condom use for anal sex was
not significantly associated with partners who were treated for
STD, or when either subjects or partner was stoned or high when
they had sex at some time in the past 3 months (Table 5).

Discussion

During follow-up after a STD clinic visit, 18.3% of subjects had
anal sex in a given 3-month interval and 39.3% had anal sex at
some point during the year. Our estimate of anal sex in a year is as
high as an estimate of anal sex over a lifetime (35%–40%) in the
National Survey of Family Growth in 2002.9 Also, our finding that

TABLE 2. Percentage of Subjects Who had Heterosexual
Anal Sex in a 3-Mo Interval, by Demographic and Behavioral
Characteristics

% AOR† 95% CI†

All (6605) 18.2 — — —
Age*

15–18 (717) 16.2 0.85 0.61 1.19
19–21 (1386) 17.5 0.85 0.65 1.12
22–24 (1140) 18.9 1.03 0.78 1.37
25–29 (1552) 17.9 0.98 0.76 1.28
30–30� (1538) 18.0 Ref — —

Gender*
Male (3192) 17.7 Ref — —
Female (3412) 18.7 1.14 0.95 1.37

Race*
Black (3220) 16.2 0.97 0.77 1.22
White (1503) 18.8 Ref — —
Hispanic (1224) 20.7 1.20 0.91 1.59
Other (656) 21.7 1.38 0.99 1.91

Number of partner*
One (4476) 15.6 Ref — —
Two or more

(2128)
23.8 1.54 1.33 1.78

Total sex acts*
1–13 (3455) 10.1 Ref — —
14–26 (1349) 22.5 2.09 1.74 2.50
27–49 (857) 28.2 2.81 2.30 3.42
50–50� (943) 32.5 3.79 3.07 4.67

Unprotected
vaginal sex*

No (1506) 10.0 Ref — —
Yes (4916) 20.9 1.25 1.02 1.52

Buy or sell sex*
No (6371) 17.8 Ref — —
Yes (201) 30.9 1.51 1.06 2.16

Study visit*
One (1889) 18.4 1.00 0.86 1.18
Two (1583) 18.3 0.97 0.83 1.15
Three (1554) 18.4 1.00 0.86 1.17
Four (1578) 17.7 Ref — —

*Totals do not add up to 6605 because of missing values.
†AOR indicates Adjusted odds ratio for all of the variables in the
table; CI, confidence interval of AOR.

TABLE 3. Percentage of Partnerships that had Heterosexual
Anal Sex in 3–Mo Interval, by Behavioral Characteristics

% AOR† 95% CI†

All (9229) 14 — — —
Main partner*

No (3457) 8.4 Ref — —
Yes (5770) 17.3 1.40 1.11 1.75

New partner*
No (4868) 16.6 Ref — —
Yes (4359) 11.0 0.86 0.74 1.00

Either subject or partner stoned
or high when they had sex at
some time in the past 3 mo*

No (6257) 12.1 Ref — —
Yes (2966) 17.9 1.42 1.21 1.66

Partner treated for STD*
No (6997) 14.0 Ref — —
Yes (676) 20.7 1.19 0.95 1.50

Total sex acts with the partner*
1–13 (6330) 8.8 Ref — —
14–26 (1261) 20.2 2.22 1.85 2.69
27–49 (753) 27.4 2.88 2.31 3.57
50� (884) 30.5 3.50 2.79 4.41

*Totals do not add up to 9229 because of missing values.
†AOR indicates adjusted odds ratio for all of the variables in the
table; CI, confidence interval of AOR.
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23.5% of heterosexual subjects had anal sex in at least 2 three-
month intervals exceeds a 1991 estimate that about 10% of Amer-
ican women and their male partners engaged in anal sex with some
regularity.5 Anal sex may be more commonly practiced among
persons who attend STD clinics than among persons in the general
population. However, 12.5% of women who attended an STD
clinic in San Francisco reported anal sex in the previous 2 months
and 13% of women surveyed in the California Department of
Motor Vehicle office reported anal sex in the previous 3 months.25

Anal sex may be more commonly practiced now than in the past.
At enrollment 22% of participants in RESPECT-2 reported anal
sex in the previous 3 months compared with 9% of participants
enrolled in a similar study in those STD clinics 5 years earlier.26

These findings are supported by temporal trends in sexual behavior
from surveys in the United States and Great Britain.9,27–30 A
survey in Seattle reported an increase in anal sex during recent
partnerships from 4.3% in 1995 to 8.3% in 2004, while a national
survey in Great Britain reported increased anal sex in the past year
between 1990 and 2000 for women (6.5%–11.3%) and men
(7.0%–12.3%).28,30 It should be noted that some of the increased
reporting of anal sex could be caused by methodological issues
including enrollment criteria, wording of questions, or survey
methodology such as computer assisted interviews.26,30 However,
even less dramatic increases in anal sex could have implications

for the incidence of anal cancer in women, which has been in-
creasing since 1973.31

For those who had anal sex, the mean number of unprotected
anal sex acts (3.3 times) was much fewer than the mean number of
unprotected vaginal sex acts (30.4 times) in a 3-months interval.
However, the risk of male-to-female transmission of HIV has been
estimated to be 20–500 times greater for anal sex compared with
vaginal sex.8,11 Thus, the risk of HIV transmission from unpro-
tected anal sex acts could be very high.

Compared with subjects who did not have anal sex, subjects
who reported anal sex were more likely to have more total sex acts,
have 2 or more sex partners, to have unprotected vaginal sex, and
to have been high or stoned when they had sex at sometime in past
3 months. These associations were similar to the findings of
previous studies,10,13 suggesting that people who engage in anal
sex tend to engage in other behaviors that put them at risk for
STD/HIV.

Consistent condom use during vaginal sex was the strongest
determinant of consistent condom use for anal sex. Subjects who
used condoms consistently during vaginal sex were 17.4 times
more likely to use condoms consistently for anal sex than subjects
who did not use condoms consistently for vaginal sex. Among
those who had anal sex and vaginal sex in the past 3 months, only
27.3% of subjects consistently used condom during anal sex; 63%
of subjects never used condoms during anal sex. These findings
suggest that clinicians should ask their patients about anal sex, tell
them unprotected anal sex is an efficient path for HIV/STD trans-
mission, and recommend consistent condom use for both anal sex
and vaginal sex. For women who have had receptive anal sex,
clinicians should examine the anal area and consider testing for the
most common sexually transmitted pathogens (N. gonorrhoeae, C.
trachomatis)7,32,33 for those with symptoms or signs of anal infec-
tion. Further research is needed in persons who have had anal sex
to determine the role of screening for asymptomatic infections as
is currently recommended for men who have sex with men.34

TABLE 4. Percentage of Subjects Who Consistently Used
Condom for Anal Sex in a 3-Mo Interval, by Demographic and
Behavioral Characteristics

Consistent Use (%) AOR† 95% CI†

All (1202) 27.3 — — —
Age*

15–18 (115) 31.3 1.25 0.64 2.47
19–21 (237) 24.1 0.88 0.51 1.51
22–24 (212) 28.3 1.15 0.68 1.96
25–29 (273) 28.2 1.05 0.64 1.73
30� (263) 26.6 Ref — —

Gender*
Male (554) 30.9 Ref — —
Female (619) 24.7 0.72 0.51 1.02

Race*
Black (504) 32.5 1.42 0.90 2.25
White (275) 20.4 Ref — —
Hispanic (252) 29.8 1.29 0.77 2.15
Other (141) 20.6 0.67 0.34 1.31

Number of partner*
One (681) 24.5 Ref — —
Two or more (492) 31.9 1.59 1.18 2.13

Anal sex acts*
1–3 (877) 29.1 Ref — —
4–4� (296) 23.3 0.83 0.60 1.14

Unprotected vaginal
sex*

No (149) 83.9 17.4 10.8 28.1
Yes (1005) 18.9 Ref — —

Buy or sell sex*
No (1109) 27.8 Ref — —
Yes (59) 25.4 0.74 0.37 1.45

Study visit*
One (333) 28.5 0.92 0.64 1.33
Two (281) 27.4 0.91 0.61 1.37
Three (282) 26.6 1.07 0.76 1.50
Four (277) 27.8 Ref — —

*Totals do not add up to 1202 because of missing values.
†AOR indicates adjusted odds ratio for all of the variables in the
table; CI, confidence interval of AOR.

TABLE 5. Percentage of Partnerships that Consistently
Used Condom for Anal Sex in 3-Mo Interval, by Behavioral
Characteristics

Consistent
Use (%) AOR† 95% CI†

All (1263) 29.6 — — —
Main partner*

No (284) 35.0 2.12 1.53 2.93
Yes (978) 24.9 Ref — —

New partner
No (795) 25.4 Ref — —
Yes (468) 36.8 1.38 1.04 1.84

Either subject or partner stoned
or high when they had sex
at some time in the past
3 mo

No (747) 33.3 Ref — —
Yes (516) 24.2 0.71 0.53 0.94

Partner treated for STD*
No (965) 29.1 Ref — —
Yes (132) 25.8 0.98 0.66 1.44

Anal sex acts
1–3 (986) 31.2 Ref — —
4–4� (277) 23.8 0.81 0.58 1.13

*Totals do not add up to 1263 because of missing values.
†AOR indicates adjusted odds ratio for all of the variables in the
table; CI, confidence interval of AOR.
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Our study has several limitations. Although audio computer-
assisted self-interview may increase reporting of stigmatized be-
havior,35 some subjects may still have underreported anal sex.
Also some may not remember all their activities with their partners
for the entire 3-month period. Our subjects had visited STD clinics
and enrolled in a trial, so our findings may not generalize to other
populations. Because all subjects received STD/HIV prevention
counseling, reported risk behaviors were probably lower than they
would have been without counseling. Only a few RESPECT-2
participants were tested for anal infection, so we could not assess
the association between anal sex and anal infection.

Heterosexual anal sex was quite common during the year fol-
lowing the STD clinic visit, and condom use for anal sex was quite
rare. Although subjects tended to have anal sex with their main
partners, they were also more likely to have 2 or more total
partners, and have unprotected vaginal sex. With extremely low
consistent condom use for anal and vaginal sex, subjects could be
at high-risk for transmitting STD and HIV.

Clinicians should ask patients about anal sex, appropriately
examine and test patients who have had anal sex, and recommend
condom use for both anal and vaginal sex.
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