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Abstract

Heterosexual anal intercourse (HAI) is not an uncommon behavior and it confers a higher risk of 

HIV transmission than vaginal intercourse. We examined data from heterosexuals recruited in 20 

US cities for the 2013 National HIV Behavioral Surveillance system. We assessed correlates of 

reporting HAI in the previous year. Then, among people reporting HAI in the past year, we 

assessed what event-level factors are associated with having HAI at last sex. Thirty percent of 

women and 35% of men reported HAI in the past year. Among people who had HAI in the past 

year, those who had HAI at last sex were more likely to have a partner who was HIV-positive or of 

unknown status or to have exchanged money or drugs for sex at last sex. Information that 

highlights the risk of HIV transmission associated with HAI would complement existing HIV 

prevention messages focused on heterosexuals in the U.S.

Keywords

heterosexual anal intercourse; HIV/AIDS; high-risk behavior; condom use

Introduction

Heterosexual anal intercourse (HAI) is not an uncommon behavior with 36% of women and 

44% of men 25–44 years old in the United States reporting ever having HAI in their lifetime 

(1). There is evidence that the prevalence of HAI may be increasing in recent years, which 

may be due to a true increase in the behavior over time or heterosexuals becoming more 

comfortable reporting the behavior (2, 3). In addition, HAI confers an increased risk for HIV 

acquisition as compared to vaginal intercourse. Based on a meta-analysis, acquisition of HIV 

is 18-times as likely to occur during receptive HAI as during receptive vaginal intercourse 
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among heterosexuals (4). However, HAI still remains under-emphasized in prevention 

messages for heterosexuals.

Previous research has shown that HAI is associated with a variety of risky behaviors, 

including drug use (5–7), multiple partners (6, 8–10), concurrent partners (8), and exchange 

sex (6–8, 11), suggesting that people who engage in HAI are in a higher risk population for 

acquisition of HIV and sexually transmitted infections (STI). This is supported by studies 

that also show a higher prevalence of STIs among those who engage in HAI (12). 

Additionally, condom use is uncommon during HAI, with some studies indicating that 

condom use during HAI is less common than condom use during vaginal sex (13, 14).

It is important to characterize the groups with higher prevalence of this behavior, and, 

among those who are engaging in this behavior, what appears to influence condom use, in 

order to better tailor prevention messages. Several previous studies have looked at the 

association between having HAI and demographic characteristics and risk behaviors, but the 

HAI measure is typically past year or three months. More information could be gained by 

looking at a particular sexual event, such as, the characteristics of the partner and context of 

the event that are associated with having HAI. Knowing who people have HAI with and in 

what context could lead to better HIV prevention messages and a more complete picture of 

the risks associated with HAI. In addition, very few papers have looked at factors associated 

with condom use during HAI among people who practice HAI. Obtaining a better 

understanding of these factors could allow better targeting of prevention messages.

The purpose of this study was to describe the prevalence and correlates of HAI among men 

and women with low socioeconomic status (SES) from 20 cities across the United States 

considering both individual and partner characteristics. In addition, factors associated with 

lack of condom use at last sex were assessed among those who had HAI.

Methods

Sample and Procedures

The National HIV Behavioral Surveillance (NHBS) system conducts annual surveys and 

HIV testing in populations at risk for HIV, including men who have sex with men (MSM), 

people who inject drugs, and heterosexuals at increased risk of HIV (15). In 2013, the third 

round of heterosexual data collection was conducted in 20 metropolitan statistical areas 

(MSA) across the United States, which were selected based on the high number of people 

living with AIDS (Atlanta, Georgia; Baltimore, Maryland; Boston, Massachusetts; Chicago, 

Illinois; Dallas, Texas; Denver, Colorado; Detroit, Michigan; Houston, Texas; Los Angeles, 

California; Miami, Florida; Nassau, New York; Newark, New Jersey; New Orleans, 

Louisiana; New York City, New York; Philadelphia, Pennsylvania; San Diego, California; 

San Francisco, California; San Juan, Puerto Rico; Seattle, Washington; and Washington, 

District of Columbia). Participants were recruited by respondent-driven sampling (RDS), a 

type of chain-referral sampling. Respondent-driven sampling is initiated with a limited 

number of “seed” participants who are purposefully chosen through formative research. 

These individuals are then given 3–5 coupons to recruit other people they know into the 

study. Recruitment continues until the sample size is met or the end of the data collection 
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period. The sampling and other methods used for the 2013 heterosexual NHBS sample have 

been described in more detail elsewhere (16).

Eligibility for the heterosexual cycle of NHBS was restricted to men and women between 18 

and 60 years old, who had not previously participated in 2013, were residents of a study 

MSA, were able to complete the survey in English or Spanish, were able to provide 

informed consent, and reported having vaginal or anal sex in the past 12 months with an 

opposite sex partner. Based on results of a pilot study (17), the NHBS heterosexual cycle 

uses low socioeconomic status (SES) as a proxy for increased risk of acquiring HIV through 

heterosexual sex. Individuals could participate in the survey regardless of SES and injection 

drug use history. However, in order to obtain a sample that was at higher risk for HIV 

through heterosexual sex but not injection drug use, only people of low SES who had not 

injected drugs in the past year were allowed to recruit other participants. Low SES was 

defined as having no more than a high school education, or a household income (in 2012) at 

or below the U.S. Department of Health and Human Services poverty guidelines. The 

guidelines vary by the number of dependents in a household (18). For example, in 2012 a 

household of four was considered in poverty at or below an annual income of $23,050. 

Trained interviewers administered a computer-assisted personal interview that covered 

demographic information, sexual and drug use behaviors, and HIV testing history. 

Anonymous HIV testing was offered to all participants and was conducted following the 

interview. Participants received incentives for completing the interview and for the HIV test. 

The incentive format (cash or gift card) and amount varied by city based on formative 

assessment and local policy. A typical incentive included $25 for completing the interview, 

$25 for providing a specimen for HIV testing, and $10 for each participant successfully 

recruited. NHBS activities were approved by local institutional review boards in each 

participating city and the protocol was approved by the CDC (19, 20).

For this analysis, the sample was restricted to only men and women who completed the 

interview with valid responses as assessed by the interviewer, were of low SES, and did not 

report being HIV-positive. Self-reported HIV-positive participants were not included in the 

analysis because our area of interest for this paper was understanding behavior among 

heterosexuals who are not HIV-infected in order to tailor HIV primary prevention messages.

Measures

We looked at three outcomes; 1) HAI in the past year among all eligible respondents, 2) HAI 

at last sex among those reporting HAI in the previous 12 months, and 3) lack of condom use 

during HAI among those who had HAI at last sex. Participants were asked how many 

opposite-sex partners they had in the 12 months before interview and then, of these, the 

number with whom they had anal sex. Anyone who answered one or more was coded as 

having HAI in the 12 months before interview. Respondents were also asked detailed 

questions about their last sexual event with an opposite-sex partner, including whether they 

had anal sex, if so, whether they used a condom for anal sex, and if so, whether the condom 

was used for the entire act of anal sex. Anyone who reported having HAI during this event 

was coded as having HAI at last sex. Participants who reported that they did not use a 
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condom and those who did but not for the entire time were coded as not using a condom at 

last HAI.

Several covariates were included in the models as predictors. These included demographic 

characteristics: race/ethnicity (non-Hispanic black, non-Hispanic white, Hispanic, non-

Hispanic other), age (18–24, 25–34, 35–49, 50–60), homeless in the past year, and annual 

household income in 2012 ($0–4,999, $5,000–9,999, $10,000–14,999, $15,000+). Past year 

behaviors were: injection drug use, binge drinking (5+ drinks in one sitting for men and 4+ 

drinks in one sitting for women), exchange sex (giving or receiving things like money or 

drugs in exchange for sex), 1 or more same-sex partners, testing for HIV, and multiple 

opposite-sex partners in the previous 12 months (>3 for men and >2 for women). The cut 

point for dichotomizing the number of sex partners was set at the median number of partners 

reported. Women and men with same-sex partners in the past year were included in our 

sample of heterosexuals, because, even though they are not strictly practicing heterosexual 

sex, they do still have opposite-sex partners and can be exposed to risk through this behavior. 

Participants were coded as having an STD in the past year if they reported being told by a 

health care professional that they had syphilis, gonorrhea, Chlamydia, or another STD. 

Characteristics of the last sexual event that were included in the model were: type of sex 

partner (main, casual, or exchange), use of drugs or alcohol at last sex, believing that the sex 

partner had ever injected drugs (definitely/probably versus definitely not/probably not), 

having a potentially HIV-discordant partner (either the respondent or their partner did not 

know their HIV status, or their partner was HIV-positive), and for women, believing the sex 

partner had ever had sex with a man (definitely/probably/don't know versus definitely not/

probably not). The “don't know” category was included in this variable because there was a 

significant number of women who responded with don't know, even though this was not an 

explicit response option, and not knowing if one's partner had sex with other men is 

meaningful because it may suggest some level of risk.

Statistical Analysis

We ran separate models for each of the three outcomes of interest. Separate models were 

necessary because each model included a different sub-sample of the population. General 

estimating equation (GEE) models based on a Poisson distribution with robust standard 

errors were used to assess the association between each outcome and several demographic 

and individual and partner risk behaviors. In order to control for the study design, city and 

the recruiter's value for the outcome were included in the model as fixed effects and 

recruitment chain was treated as the cluster. An individual's network size, the number of men 

and women he/she knew, was included in the model to control for the variable probability of 

selection into the study. All the analyses, both bivariable and multivariable, controlled for 

study design. Adjusted prevalence ratios (aPR) and 95% confidence intervals (CI) were 

estimated.

Results

During the 2013 data collection period, 12,517 people were screened, and 10,682 (85%) 

were eligible to participate. Of these, 10,543 (99%) gave consent, and completed the survey 
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with valid responses as assessed by the interviewer. An additional 1,052 people were 

dropped from the analysis for either not meeting our definition of low SES (n = 869), self-

reporting being HIV-positive (n = 184), or having missing information on HAI in the past 

year (n = 8), leaving a sample size of 9,491. The majority of the sample was non-Hispanic 

black (74%), 16% were Hispanic, 5% were non-Hispanic white, and 5% were of another 

race/ethnicity. The mean age was 38.2 years (standard deviation = 12.7). Over a quarter of 

the sample experienced homelessness in the previous year (29%) and had an annual income 

less than $5,000 (29%). Race (χ2 = 3437.2), age (F = 24.47), income (χ2 = 367.2), and 

experiencing homelessness (χ2 = 1085.5) all varied significantly by city (all p < 0.001). The 

proportion non-Hispanic black varied from 45% in San Diego to 95% in Atlanta (excluding 

Puerto Rico which was 99% Hispanic). The proportion non-Hispanic white varied from 

0.4% in Chicago to 21% in Seattle, and the proportion Hispanic varied from 1% in 

Baltimore to 57% in Denver. The mean age ranged was 33 years in Los Angeles to 46 years 

in San Francisco. The prevalence of experiencing homelessness in the previous year ranged 

from 9% in Puerto Rico to 74% in San Francisco. The proportion with an income less than 

$5,000 varied from 18% in Chicago to 49% in Puerto Rico.

In this sample, significantly more men than women reported having HAI in the past year 

(35% vs. 30%, χ2 = 7.76, p=0.005). Across the 20 cities the prevalence among women 

varied from 20% to 42% (χ2 = 18.70, p=0.48) and among men the range was 24% to 48% 

(χ2 = 25.34, p=0.15; Figure 1). In bivariable analyses among men, the prevalence of AI was 

lower among non-Hispanic black men (33%) than Hispanic (39%), non-Hispanic white 

(42%), and other men (39%) (Table I, p=0.01). Among both men and women, there was a 

higher prevalence of HAI among those who were between 25 and 49 years old, had a lower 

income, or were homeless in the past year (Table I). In bivariable analysis, a lower 

percentage of men and women who had been tested for HIV in the past 12 months reported 

HAI than people who had not been tested (women p=0.004; men p=0.01). There was a 

higher prevalence of HAI among those who reported having been diagnosed with an STD in 

the past year compared to those who had not. There was no significant association between 

HIV status and HAI for men or women. HAI was also associated with several past-year risk 

behaviors, such as exchange sex, binge drinking, drug use, and having a same-sex partner. In 

multivariable analysis, all of these factors except testing for HIV in the past 12 months, 

income, and non-injection drug use, and among men, injection drug use, remained 

significant (Table I).

Typically, HAI was not practiced with all of a respondent's sex partners. Among people who 

had HAI in the past year and had two or more partners, a small percentage had HAI with all 

their partners (women: 11% (n=126); men: 17% (n=262); data not shown in table). In order 

to determine what partnership characteristics may be associated with having HAI with that 

partner, a further analysis was conducted looking at factors associated with having HAI at 

last sex among those who had HAI in the past year. Men (35%) and women (33%) who had 

HAI in the past year were equally likely to have HAI during their last sex act (χ2 = 0.55, 

p=0.46). In multivariable analysis among women, characteristics of the partner that were 

associated with having HAI included being potentially HIV discordant (aPR=1.58, CI=1.26–

1.97), ever injecting drugs (aPR=1.28, CI=1.03–1.61), and being an exchange partner versus 

a main partner (aPR=1.30, CI=1.08–1.57; Table II). These same characteristics were 
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associated with HAI among men in multivariable analysis: having a potentially HIV-

discordant partner (aPR=1.28, CI=1.07–1.55), a partner who ever injected drugs (aPR=1.25, 

CI=1.08–1.46), and having an exchange partner versus a main partner (aPR=1.62, CI=1.33–

1.96; Table II). Race/ethnicity was included in both models, but there were no significant 

associations.

Finally, we looked at factors associated with not using a condom at last HAI among those 

who had HAI. Women (93%) were significantly more likely to not use a condom at last HAI 

compared to men (87%; χ2 = 4.48, p=0.03). In multivariable analysis among women who 

had HAI at last sex, not using a condom was associated with having a partner who was 

potentially HIV discordant (aPR=1.10, CI=1.02–1.19) and had sex with a man in his lifetime 

(aPR=1.06, CI=1.02–1.11; Table II). Among men who had HAI at last sex, not using a 

condom was associated with the respondent using drugs or alcohol before or during sex 

(aPR=1.11, CI=1.01–1.23), the partner being potentially HIV discordant (aPR=1.21, 

CI=1.10–1.32), or the partner ever injecting drugs in her lifetime (aPR=1.11, CI=1.03–1.19), 

and inversely associated with the partner being a casual partner (aPR=0.87, CI=0.78–0.96; 

Table II). Condom use was not associated with race/ethnicity among men or women. 

Condom use during HAI was less common than condom use during vaginal intercourse (VI). 

Among those who had VI at last sex, 85% of women and 80% of men did not use a condom 

(men vs women: χ2 = 15.45, p<0.001). Among men and women who had VI at last sex, 

condom use during VI was less common if they also had HAI during the same event. Among 

participants who only had VI, 78% of men and 84% of women did not use a condom, 

compared to 89% of men and 95% of women who had both VI and HAI (men: χ2 = 17.20, 

p<0.001; women: χ2 = 15.51, p<0.001). Overall, 10% of women (n=454) and 12% of men 

(n=559) had both HAI and VI at last sex. Of these people, the majority did not use a condom 

for either act (men: 86%, women: 92%) and only 4% of women and 10% of men used a 

condom for both (data not shown in table).

Discussion

The prevalence of HAI was high in our sample with about one-third of men and women 

engaging in this behavior during the 12 months before the interview. This is comparable to 

the HAI prevalence seen in other studies – 39% in the past year among STI clinic attendees 

(21), 32% in the past 6 months among women at high risk of HIV (12). Among those who 

had HAI in the past year, about one-third of men and women had HAI at last sex, 

furthermore, condom use at last sex was very rare, and even lower with high-risk partners 

such as partners with discordant status, who reported male-male sex (among women) or 

injection drug use (among men). Low condom use rates have been noted in other work as 

well (5, 6, 14), but correlates of condom use during HAI have not been as well studied. Our 

analysis demonstrated in a sample of men and women from across the U.S. that condomless 

HAI was associated with other factors that could increase a person's risk of acquiring HIV.

In our sample, white non-Hispanic women were more likely to report HAI than black non-

Hispanic women. Among men, Hispanic and white non-Hispanic men were more likely to 

report HAI than black non-Hispanic men. Others have found a similar pattern with black 

men and women being the least likely to report HAI (7, 11, 22, 23), while others have found 
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no significant difference by race/ethnicity (8, 24). However, we did not find any differences 

by race/ethnicity in the prevalence of having HAI at last sex, or not using a condom at last 

HAI. Few studies have looked at correlates of condom use during HAI, but two have found 

that black men and women were more likely to use a condom during HAI than white men 

and women (22, 23). HAI was associated with experiencing homelessness in the past year 

among both men and women. This finding supports other work that has found the same 

association (6, 24).

As has been shown in previous work (6, 7, 9, 11), we found that past HAI was associated 

with other higher risk behaviors, including having multiple sex partners, injection drug use, 

exchange sex, and binge drinking, as well as having same-sex partners. Men and women 

who reported HAI were also more likely to report having an STI in the past year, further 

increasing their risk of HIV acquisition. Given this combination of high-risk behaviors, 

especially having multiple sex partners, these heterosexuals should be re-tested annually for 

HIV according to CDC guidelines (25); however, in our sample the inverse relationship 

between risk and HIV testing was found. One study among youth in Baltimore found the 

same inverse relationship among male participants, but not female participants (10).

Among those who reported HAI in the past year, HAI at last sex was associated with having 

a higher-risk partner for both men and women – potentially HIV discordant, ever injected 

drugs, and an exchange partner. Given that almost all the HAI was unprotected, it is 

concerning that the partners tended to be at high risk with a potentially higher HIV 

prevalence. Finally, we examined factors associated with not using a condom at last HAI 

among those who had HAI at last sex, although condom non-use was extremely common, 

especially for women (93%). Women who did not use a condom were more likely to have a 

higher-risk partner – potentially HIV discordant and ever had sex with another man. There 

was no association with partner type or drug or alcohol use by the woman. Among men, 

condom non-use was also associated with higher-risk partners – HIV discordant and ever 

injected drugs. In addition, it was also positively associated with the man using drugs or 

alcohol at last sex, and inversely associated with having a casual partner compared to a main 

partner. Few papers have looked at factors associated with condom use during HAI among 

people who had HAI. This may be partly due to the very low rates of condom use during 

HAI, making it hard to detect differences, such as in one study among female drug users that 

found no significant associations between condom use and individual or partner 

characteristics (14). One study found, among men and women attending an STD clinic, that 

consistent condom use during HAI over the previous 3 months was associated with having a 

new partner, having a non-main partner, and the respondent or partner never being high 

during sex (21). A daily-diary study among adolescent women found that condom use was 

associated with feeling less in love and using a condom during vaginal intercourse that same 

day, but there was no association with drug or alcohol use (26), similar to our findings 

among women.

There are several limitations in this study including a potential for under-reporting of 

socially undesirable information, i.e. HAI. This is of particular concern in this study due to 

the face-to-face method used for data collection. However, the prevalence of HAI was 

similar to other studies that collected data by other methods (12, 21). The anonymous nature 
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of NHBS also increases privacy and, therefore, may foster candid reporting of behaviors (27, 

28). We are also missing some key pieces of information that would aide in our 

understanding of this behavior, such as data on intimate partner violence, which has been 

shown to be associated with HAI (11, 23) and condom use during HAI (23), and information 

on the frequency of HAI and the order of acts during a sexual encounter (29). Future studies 

would benefit from the inclusion of this information and use of an a priori-conceptual model 

that includes all variables potentially associated with HAI. In addition, the sample only 

included people of low SES, so our findings are not generalizable to the general population. 

However, this population is at higher risk for acquisition of HIV, so it is important to 

understand the prevalence and correlates of HAI in this population.

This study provided further insight into HAI among a high-risk population. It is important to 

understand the correlates of HAI in order to better tailor prevention messages to 

heterosexuals at risk of HIV. HAI is a common practice and condoms are rarely used, but 

often people are not aware that HAI presents a risk for HIV/STI acquisition (30), which 

highlights the importance of discussing HAI and its risks. Clinicians and community-out-

reach workers should include discussions of HAI in risk assessments and counseling 

messages for heterosexuals at high risk for HIV infection as well as stress the importance of 

annual HIV testing among those who report high-risk behaviors (25).
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Figure 1. 
Prevalence of heterosexual anal intercourse in the previous year among men and women by 

city, National HIV Behavioral Surveillance, Heterosexuals at increased risk for HIV 

infection, United States, 2013
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Table I

Prevalence and correlates of heterosexual anal intercourse in the past year among men and women, National 

HIV Behavioral Surveillance, Heterosexuals at increased risk for HIV infection, United States, 2013

Women Men

N n % aPR (95% CI)
a N n % aPR (95% CI)

a

Total 4677 1414 30.2 N=4570 4814 1688 35.1 N=4709

Respondent demographic characteristics

Race
b

 Black 3503 1046 29.9 Ref 3533 1177 33.3 Ref

 Hispanic 742 219 29.5 1.14 (0.97–1.34) 819 323 39.4 1.49 (1.30–1.71)

 White 201 80 39.8 1.25 (1.05–1.49) 238 99 41.6 1.34 (1.18–1.52)

 Other 229 69 30.1 0.97 (0.82–1.14) 219 85 38.8 1.14 (0.93–1.40)

χ2 = 4.68 p = 0.20 χ2 = 10.77 p = 0.01

Age

 18–24 958 240 25.1 Ref 970 265 27.3 Ref

 25–34 1246 412 33.1 1.34 (1.16–1.55) 908 334 36.8 1.20 (1.06–1.35)

 35–49 1469 511 34.8 1.31 (1.16–1.49) 1575 638 40.5 1.23 (1.08–1.41)

 50–60 1004 251 25.0 1.03 (0.89–1.20) 1361 451 33.1 1.04 (0.89–1.21)

χ2 = 19.31 p < 0.001 χ2 = 17.47 p < 0.001

Annual household income

 0–4,999 1313 452 34.4 1438 566 39.4

 5,000–9,999 1270 398 31.3 1145 401 35.0

 10,000–14,999 1100 301 27.4 1112 358 32.2

 15,000+ 959 254 26.5 1077 352 32.7

χ2 = 14.73 p = 0.002 χ2 = 11.31 p = 0.01

Experienced homelessness, 12mo

 Yes 1131 472 41.7 1.09 (1.01–1.17) 1600 719 44.9 1.12 (1.04–1.22)

 No 3546 942 26.6 Ref 3214 969 30.2 Ref

χ2 = 19.20 p < 0.001 χ2 = 20.22 p < 0.001

HIV testing/STD Status

HIV test, 12 mo

 Yes 1898 532 28.0 1661 542 32.6

 No 2756 873 31.7 3118 1135 36.4

χ2 = 8.25 p = 0.004 χ2 = 6.63 p = 0.01

HIV test result

 Positive 56 20 35.7 69 25 36.2

 Negative 4606 1393 30.2 4715 1657 35.1

χ2 = 0.35 p = 0.56 χ2 = 0.10 p = 0.75

STD diagnosis, 12 mo

 Yes 557 258 46.3 1.21 (1.12–1.30) 250 123 49.2 1.18 (1.03–1.36)
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Women Men

N n % aPR (95% CI)
a N n % aPR (95% CI)

a

 No 4108 1152 28.0 Ref 4555 1561 34.3 Ref

χ2 = 21.57 p < 0.001 χ2 = 12.78 p < 0.001

Past year behaviors

Multiple sex partners
c

 Yes 2067 940 45.5 1.61 (1.45–1.78) 2276 1113 48.9 1.60 (1.43–1.79)

 No 2610 474 18.2 Ref 2538 575 22.7 Ref

χ2 = 29.19 p < 0.001 χ2 = 29.67 p < 0.001

Injection drug use

 Yes 177 101 57.1 1.24 (1.08–1.42) 297 152 51.2

 No 4500 1313 29.2 Ref 4515 1536 34.0

χ2 = 15.04 p < 0.001 χ2 = 12.19 p < 0.001

Non-injection drug use

 Yes 2706 971 35.9 3330 1271 38.2

 No 1971 443 22.5 1483 416 28.1

χ2 = 26.91 p < 0.001 χ2 = 18.06 p < 0.001

Exchange Sex

 Yes 1475 739 50.1 1.43 (1.27–1.61) 1746 945 54.1 1.67 (1.47–1.90)

 No 3201 674 21.1 Ref 3065 741 24.2 Ref

χ2 = 28.35 p < 0.001 χ2 = 26.23 p < 0.001

Binge drinking

 Yes 3198 1107 34.6 1.33 (1.20–1.47) 3451 1342 38.9 1.30 (1.17–1.44)

 No 1476 307 20.8 Ref 1361 345 25.4 Ref

χ2 = 23.71 p < 0.001 χ2 = 20.63 p < 0.001

Same-sex partner

 Yes 982 547 55.7 1.53 (1.36–1.72) 293 228 77.8 1.55 (1.41–1.72)

 No 3693 866 23.5 Ref 4516 1457 32.3 Ref

χ2 = 26.58 p < 0.001 χ2 = 18.09 p < 0.001

Note: aPR = adjusted prevalence ratio, CI = confidence interval, χ2 p-value based on type 3 global test of significance in bivariable GEE model 
that controlled for factors related to study design

a
model controlled for factors related to study design (city, recruiter's value for the outcome, network size) and clustered on recruitment chain

b
Race/ethnicity groups are mutually exclusive; Hispanic can be of any race

c
multiple sex partners = 3+ for women and 4+ for men
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Table II

Prevalence and correlates of heterosexual anal intercourse (HAI) at last sex and condom use among men and 

women, National HIV Behavioral Surveillance, Heterosexuals at increased risk for HIV infection, United 

States, 2013

HAI at last sex among those who had HAI in the past 
year

Condomless HAI among those who had 
HAI at last sex

N n % aPR (95% CI) n % aPR (95% CI)

Women 1414 470 33.2
N=1332

a 438 93.2
N=463

a

Last sex partner

Partner type

 Main 741 199 26.9 Ref 182 91.5

 Casual 234 73 31.2 0.95 (0.75–1.20) 69 94.5

 Exchange 438 198 45.2 1.30 (1.08–1.57) 187 94.4

χ2 = 16.09, p < 0.001 χ2 = 0.84, p = 0.66

Potentially discordant partner
b

 Yes 974 372
38.2

c 1.58 (1.26–1.97) 354 95.2 1.10 (1.02–1.19)

 No 440 98 22.3 Ref 84 85.7 Ref

χ2 = 15.23, p < 0.001 χ2 = 7.17, p = 0.007

Partner ever injected drugs

 Yes 302 136 45.0 1.28 (1.03–1.61) 130 95.6

 No 1051 311 29.6 Ref 286 92.0

χ2 = 7.90, p = 0.005 χ2 = 2.25, p = 0.13

Partner ever had sex with a man

 Yes 359 155 43.2 153 98.7 1.06 (1.02–1.11)

 No 1054 314 29.8 284 90.5 Ref

χ2 = 7.31, p = 0.007 χ2 = 12.37, p < 0.001

Last sex event

Respondent used alcohol/drugs 
before/during sex

 Yes 780 285 36.5 265 93.0

 No 634 185 29.2 173 93.5

χ2 = 4.86, p = 0.03 χ2 = 0.10, p = 0.75

Men 1687 591 35.0
N=1593

c 514 87.0
N=569

a

Last sex partner

Partner type

 Main 717 179 25.0 Ref 158 88.3 Ref

 Casual 474 157 33.1 1.19 (0.99–1.44) 126 80.3 0.87 (0.78–0.96)

 Exchange 496 255 51.4 1.62 (1.33–1.96) 230 90.2 0.92 (0.84–1.01)

χ2 = 20.75, p < 0.001 χ2 = 5.31, p = 0.07
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HAI at last sex among those who had HAI in the past 
year

Condomless HAI among those who had 
HAI at last sex

N n % aPR (95% CI) n % aPR (95% CI)

Potentially discordant partnerd

 Yes 1207 472 39.1 1.28 (1.07–1.55) 430 91.1 1.21 (1.10–1.32)

 No 480 119 24.8 Ref 84 70.6 Ref

χ2 = 14.93, p < 0.001 χ2 = 10.19, p = 0.001

Partner ever injected drugs

 Yes 366 181 49.5 1.25 (1.08–1.46) 173 95.6 1.11 (1.03–1.19)

 No 1267 395 31.2 Ref 328 83.0 Ref

χ2 = 11.27, p < 0.001 χ2 = 6.62, p = 0.01

Last sex event

Respondent used alcohol/drugs 
before/during sex

 Yes 1116 414 37.1 374 90.3 1.11 (1.01–1.23)

 No 569 177 31.1 140 79.1 Ref

χ2 = 3.01, p = 0.08 χ2 = 6.06, p = 0.01

Note: aPR = adjusted prevalence ratio, CI = confidence interval, p-value based on type 3 global test of significance in bivariable GEE model that 
controlled for factors related to study design.

a
model controlled for race/ethnicity and factors related to study design (city, recruiter's value for the outcome, network size) and clustered on 

recruitment chain

b
potentially discordant partner = the respondent or partner is unaware of their HIV status or the partner is HIV-positive

c
model controlled for race, homelessness in the past year, annual household income and factors related to study design (city, recruiter's value for 

the outcome, network size, and clustered on recruitment chain
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