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Abstract

Intimate partner violence (IPV) can increase a person’s risk of HIV and other sexually transmitted 

infections (STIs), and may affect access to sexual health services. We assessed the prevalence of 

HIV screening and IPV among heterosexually-active persons using data from the 2016 National 

HIV Behavioral Surveillance. Participants were eligible if they were 18–60 years old, could 

complete the interview in English or Spanish, and reported having sex with an opposite sex partner 

in the previous 12 months. People who reported neither injection drug use within the past 12 

months nor prior HIV diagnosis, and persons with valid responses to questions regarding HIV 

screening and physical/sexual IPV within the past 12 months were included (N=7,777). Overall, 

17% reported IPV in the previous 12 months and 19% had never had HIV screening. Abused 

persons were more likely to have been screened for HIV and to report high risk behaviors than 

non-abused persons. There was no difference in the proportion being offered HIV screening by 

their health care provider in the previous year. Findings suggest an integrated approach to violence 

prevention and sexual health may help increase awareness about clinical best practices and reduce 

risk for HIV/STIs among at-risk communities.
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Introduction

In the U.S., nearly one in three persons will experience sexual violence, physical violence, 

or stalking by an intimate partner in their lifetime (Smith et al., 2018). Intimate partner 

violence (IPV) is a serious public health problem with an estimated total population cost 

of $3.6 trillion (Bonomi et al., 2009). In addition to physical injuries, IPV victims are at 

increased risk of chronic health conditions and mental health concerns, and risky sexual 

behaviors such as inconsistent or lack of condom use (Bacchus et al., 2018). A person’s 

ability to negotiate safe sexual practices can be compromised within the context of abusive 

relationships (Coker, 2007; Grace & Anderson, 2018; Park et al., 2016). In a recent meta-

analysis, pooled results indicated physical IPV and sexual IPV were significantly associated 

with HIV infection among women (Li et al., 2014). Accordingly, other studies have explored 

the link between partner violence and risk of HIV and other sexually transmitted infections 

(STIs) though most have focused on violence perpetrated against women (Decker et al., 

2009; Frye et al., 2011; Hess et al., 2012; Li et al., 2014; Raj et al., 2008).

In 2019, 23% of new HIV diagnoses were attributable to heterosexual contact in the 

U.S. (CDC, 2019a). Persons of lower socioeconomic status (SES), racial/ethnic minorities, 

and women are disproportionately affected by heterosexually acquired HIV (CDC, 2019a; 

DiNenno et al., 2012). HIV screening is essential for timely linkage to care and treatment 

after an HIV diagnosis, reducing transmission of infection, and improving health and quality 

of life. The US Preventive Services Task Force (USPSTF) recommends screening for HIV 

infection for all persons aged 15–65 years and repeat screening for those at increased risk 

(USPSTF et al., 2019). Yet, HIV screening in the general U.S. population is low (36–41%) 

(Brown et al., 2013; Nasrullah et al., 2013; Pitasi et al., 2018; Rountree et al., 2016), and 

one in seven (14%) of the 1.1 million people living with HIV have not received a diagnosis 

(CDC, 2019b). In 2019, the U.S. Department of Health and Human Services proposed a 

national initiative to end the HIV epidemic within 10 years, of which screening to diagnose 

individuals with HIV as early as possible after infection was listed as one of four key 

strategies towards achieving these goals (Fauci et al., 2019). Central to these efforts is 

ensuring equitable access to health care services and screening programs for populations at 

high risk of HIV infection, particularly those from socially and economically marginalized 

communities (Niyonsenga et al., 2013; Pellowski et al., 2013).

The role of IPV on health care utilization has been of growing interest (Bonomi et al., 

2009; Dichter et al., 2018; Plichta, 2004). In a retrospective chart review of female patients 

enrolled in the Veterans Health Administration, women who reported IPV were 50% 

more likely to use outpatient care including psychosocial care, primary care, emergency 

department, or other specialty care than those who did not report IPV (Dichter et al., 

2018). However, studies that assessed the association between violence victimization and 

HIV screening have shown conflicting results due to differences in sample characteristics 

(e.g., women only, low-risk population) (Brown et al., 2013; Gonzalez-Guarda et al., 2019; 

Mathew et al., 2013; McCall-Hosenfeld et al., 2013; Rountree et al., 2016) or limited sample 

size (Etudo et al., 2017; Washio et al., 2018). Moreover, some have focused broadly on 

general health care or preventive screenings (Cha & Masho, 2014; Dichter et al., 2018; 

Massetti et al., 2018), or did not consider the role of IPV on receipt of HIV screening 
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(Diepstra et al., 2018; Pitasi et al., 2018). The paucity of studies assessing violence among 

men also warrants further investigation (Depraetere et al., 2020). Findings from extant 

literature demonstrate the importance of understanding the intersection and co-occurrence 

of multilevel risk factors (e.g., neighborhood poverty, low SES) contributing to HIV and 

violence among vulnerable populations (Brawner et al., 2021; Fox & Benson, 2006; Frew et 

al., 2016; Khalifeh et al., 2013; Peterman, Lindsey, & Selik, 2005).

The objectives of the current analysis were to determine the prevalence of partner violence 

victimization and HIV screening among heterosexually active women and men with low 

SES, evaluate the association between IPV and HIV screening, and assess factors associated 

with IPV and with HIV screening. Findings may help identify gaps in prevention and 

outreach among persons at risk of infection, and better elucidate the relationship between 

IPV and HIV screening to inform policies on violence prevention and sexual health.

Methods

Study population

For this cross-sectional study, data came from the CDC’s National HIV Behavioral 

Surveillance (NHBS) which collects behavioral information on HIV risk factors, HIV testing 

history, and receipt of health services, along with HIV test results, among populations at 

high risk for HIV infection. During 2016, heterosexually active persons of low SES were 

recruited from 17 U.S. urban cities using respondent-driven sampling (RDS) (Heckathorn, 

2002). NHBS sampling methods are further described elsewhere (CDC, 2018b, 2018a). 

Participants were eligible if they were male or female (not transgender), 18–60 years old, 

resided in one of the participating cities, could complete the interview in English or Spanish, 

and reported having sex with an opposite sex partner in the previous 12 months. Additional 

inclusion criteria were low SES (defined as living in poverty or having completed no more 

than high school education) and no reported injection drug use in the previous 12 months. 

Men who reported ever having sex with men were excluded. Eligible participants completed 

an anonymous, standardized questionnaire administered by trained interviewers. Activities 

for NHBS were approved by the Centers for Disease Control and Prevention (CDC, 2018a) 

and applicable institutional review boards in each participating city.

Variables of interest

In the analytic sample, people who reported no prior HIV diagnosis, and those with 

valid responses to questions about ever being screened for HIV (outcome of interest) and 

experience with physical or sexual IPV victimization over the previous 12 months (exposure 

of interest) were included in the analyses (N=7,777). Experience with physical violence (i.e., 

slapped, punched, shoved, kicked, shaken or otherwise physically hurt) or sexual violence 

(i.e., forced or pressured to have vaginal, oral or anal sex) by a partner in the previous 

12 months was combined into a single variable with dichotomized response (IPV; no IPV) 

given the co-occurrence of violence types and ease of interpretation.

Potential covariates included gender, age group, race/ethnicity, education, household income 

based on the 2015 federal poverty level (U.S. Department of Health and Human Services, 
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2015), and insurance status. Participants reported whether a health care provider had offered 
HIV screening in the past 12 months which differs from the outcome of interest defined as 

ever receiving HIV screening, and behavioral risk factors for HIV (e.g., ever injected drugs, 

exchanged sex for money or drugs with a casual partner in the past 12 months, condomless 

sex with an HIV positive partner in the past 12 months).

Statistical analysis

Descriptive statistics were used to assess the distribution of sample characteristics by HIV 

screening and IPV status. Crude and adjusted prevalence ratios (cPR, aPR) and 95% 

confidence intervals (CIs) were generated using modified Poisson regression models with 

generalized estimation equations (GEE) (Avery et al., 2019; Zou, 2004). To account for 

interdependence of observations, models accounted for clustering by RDS recruitment 

chains. P-values were based on Wald statistics for Type 3 GEE. Gender and race/ethnicity 

were assessed for interaction with IPV but were not found to be statistically significant 

(p>0.05); therefore, results were not stratified by gender or race/ethnicity. Multivariable 

models provided aPRs controlling for city and network size. Analyses were conducted using 

SAS statistical software version 9.4.

Results

Overall, 16.8% of participants reported IPV in the past 12 months. The majority of 

respondents were female (54.8%), were aged ≤39 years (54.2%), were of a minority 

racial/ethnic group (71.4% black, 20.0% Hispanic), lived at or below the federal poverty 

level (84%), and had health insurance (Table 1). Factors associated with IPV included 

age, race/ethnicity, education, income, and insurance (p<0.05). IPV prevalence was highest 

among persons aged 25–29 years, persons in poverty, and those with other or multiple 

types of health insurance or no insurance. There were no gender differences by IPV 

status (p=0.2014) and abused persons were not significantly more likely to be offered 
HIV screening than non-abused individuals (38.1% vs. 36.6%; p=0.4191). People who 

experienced IPV were more likely to report risk factors and adverse health behaviors than 

those with no IPV such as: ever engaging in injection drug use, having a last sex partner 

who ever injected drugs or who had sex with other people, receiving an STD diagnosis, 

exchanging sex for money or drugs, or having four or more sex partners in the past 12 

months (Figure).

Table 2 shows the prevalence of HIV screening by IPV status and other characteristics. Most 

participants had been screened for HIV (81%). Thirty-seven percent of participants were 

offered HIV screening by their health care provider in the past 12 months, 45% were not 
offered HIV screening by their health care provider in the past 12 months, and 19% reported 

no visit to a health care provider. Among those who saw a health care provider in the past 

12 months, only 10% of people who had never been screened were offered HIV screening 

(not in tables). Participants whose health care providers never offered screening had higher 

prevalence of no HIV screening (27%) than those who were offered screening (4%). HIV 

screening was more prevalent among persons who had ever injected drugs, persons who 

received an STD diagnosis within the past 12 months, and those who had a sexual partner 
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who had sex with other people. Nearly one in five persons who reported exchanging sex for 

money or drugs, four or more sexual partners, or condomless sex with HIV-positive partner 

in the past 12 months were never screened for HIV.

Persons who experienced IPV had greater prevalence of HIV screening than those with 

no IPV (aPR=1.03, 95% CI=1.00–1.06). Compared to heterosexually active persons who 

were offered HIV screening by their health care provider in the past 12 months, those who 

were not offered (aPR=0.78, 95% CI=0.74–0.81) and those who did not visit a provider 

(aPR=0.73, 95% CI=0.69–0.77) were significantly less likely to get screened. People who 

reported ever injecting drugs and people diagnosed with an STD in the prior 12 months were 

more likely to have HIV screening than their counterparts (aPR=1.07, 95% CI=1.02–1.11; 

aPR=1.04, 95% CI=1.00–1.07; respectively). However, persons with four or more sexual 

partners in the past 12 months were significantly less likely to be screened (79%) than those 

reporting one sexual partner (82%) (aPR=0.96, 95% CI=0.93–0.99).

Discussion

One in six heterosexually active persons of low SES (17%) experienced physical or 

sexual violence from an intimate partner in the previous 12 months. There were no 

gender differences in IPV prevalence, which is notable given the under-recognition of male 

victimization in scientific research (Depraetere et al., 2020; Miller & McCaw, 2019). IPV 

prevalence in the current analysis was higher than general population estimates from the 

2015 National Intimate Partner and Sexual Violence Survey where 5.5% of women and 

5.2% of men reported sexual violence, physical violence, and/or stalking by an intimate 

partner in the past 12 months (Smith et al., 2018). Differences could reflect a greater risk for 

violence victimization among NHBS participants who were all of low SES (Jewkes, 2002). 

Other studies conducted in multiple settings have reported past-year IPV prevalence ranging 

2–18% among women (Brown et al., 2013; Dichter et al., 2018; Mathew et al., 13 C.E.; 

McCall-Hosenfeld et al., 2013; Washio et al., 2018), and lifetime IPV prevalence of 24% 

among women and 11% among men (Massetti et al., 2018).

Consistent with other studies, persons who experienced IPV were significantly more likely 

to have HIV screening than those who did not report IPV (Brown et al., 2013; McCall-

Hosenfeld et al., 2013; Nasrullah et al., 2013). It is notable that abused persons, while more 

likely to screen, were not more likely to be offered testing by their health provider which 

suggests screenings could have been self-initiated rather than provider-driven. Seeking HIV 

screening may stem from patient concerns about contracting STIs from abusive partners 

or their lack of or reduced ability to control sexual decision-making such as negotiating 

consistent condom use (Bergmann & Stockman, 2015; Coker, 2007; Decker et al., 2009; 

Frye et al., 2011; Grace & Anderson, 2018; Park et al., 2016; Raj et al., 2008). A study that 

assessed HIV screening among persons seeking social services for IPV at a family justice 

center found clients who experienced greater severity in violence were more likely to request 

screening for HIV or other STIs (Gonzalez-Guarda et al., 2019).

Overall lifetime HIV screening in the general U.S. population ranges from 36–41% (Brown 

et al., 2013; Nasrullah et al., 2013; Pitasi et al., 2018; Rountree et al., 2016). Although 
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screening among high risk individuals is more common (62–76%) (Diepstra et al., 2018; 

Etudo et al., 2017; Pitasi et al., 2018), as was observed in the current analysis (79–86%), it 

falls short of recommendations that everyone be screened. A recent analysis using data from 

the 2006–2016 General Social Survey of non-institutionalized U.S. adults reported 38% of 

persons with HIV-related risk behaviors (e.g., persons with multiple sex partners or who 

exchanged sex for money) in the previous 12 months were never tested for HIV (Pitasi et 

al., 2018). Similar findings were observed in the current analysis where one in five persons 

who reported high risk behaviors (e.g., exchanging sex for money or drugs, four or more 

sexual partners) were never screened for HIV. These results underscore important gaps in 

HIV prevention efforts despite the availability of low-cost and reliable tests, and potential 

added years of life with early diagnosis and treatment (Branson et al., 2006).

Extant literature has identified numerous patient barriers to HIV screening such as fear, 

stigma, financial burden, time constraints, and difficulties with accessing and navigating the 

health care system (Evangeli et al., 2016; Gwadz et al., 2018; Tokar et al., 2018; Wise et al., 

2019). These barriers are facilitated or mitigated by complex, overlapping economic systems 

and social structures that shape the conditions in which people live, work, and access health 

care (CDC, 2010). Although individual level factors may influence a person’s decision to 

seek care and testing, missed opportunities by providers to discuss and offer HIV screening 

was noted in the current analysis. Among participants who saw a health care provider 

in the past 12 months, only 10% of those who were never screened were offered HIV 

screening. HIV screening is recommended for patients in all health-care settings and persons 

at high risk for HIV infection should be screened at least annually (Branson et al., 2006). 

These gaps demonstrate missed opportunities for HIV screening given the sample comprised 

of individuals from economically disadvantaged backgrounds who may already encounter 

difficulties with accessing or using health care and prevention services. The prevalence 

of no HIV screening was substantially higher among participants who were never offered 

HIV screening by their provider than those who were offered screening (27% vs. 4%). 

Health care workers who offer and provide HIV screening play a critical role in improving 

population health outcomes through early diagnosis, and linkages to care and prevention.

Screening is particularly germane in cases where persons experiencing violence seek 

medical services for care related to or secondary to their injuries. Indeed, those in the 

current analysis who reported IPV had higher prevalence of risk factors for HIV infection 

than persons reporting no IPV. Given the high prevalence of IPV, particularly among persons 

of low SES, routine IPV assessment should be incorporated in health care settings which 

provide the advantages of privacy and safety, opportunities for meaningful discussions about 

sexual health and healthy relationships, and support to community resources and additional 

services (Basile et al., 2007; Miller & McCaw, 2019). An integrated approach to violence 

prevention and sexual health can raise awareness that IPV is an important health issue 

and improve a clinician’s ability to provide patient-centered, appropriate care to abused 

individuals and linkages to social and medical services, e.g., HIV screening and treatment.

There were several limitations. The cross-sectional study design limits the ability to infer 

a causal relationship between the exposure and outcome of interest. IPV prevalence is 

likely underestimated in the population because we did not account for other forms of 
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violence (e.g., emotional or psychological). Experiences with physical or sexual violence 

were combined rather than assessed separately. Self-reported data may be subject to socially 

desirable responses and recall bias. We did not assess other factors that could have affected 

HIV screening such as receipt of IPV screening which could have potentially affected 

some providers’ decision to offer HIV screening. Lastly, participants were recruited from 

17 U.S. cities with high HIV prevalence and data are unweighted; thus, results may not be 

generalizable to individuals living in other cities or non-urban areas.

Overall, our findings indicate important gaps. Seventeen percent of participants reported 

physical or sexual IPV in the past 12 months and there were no significant gender 

differences in victimization. One in five heterosexually active persons were never screened 

for HIV. People who experienced IPV were more likely to get screened than those who did 

not report IPV; however, they were not more likely to be offered HIV screening by their 

health care provider. CDC’s Let’s Stop HIV Together communication campaign provides 

education materials for health providers on HIV screening, treatment, and prevention and 

risk reduction strategies (CDC, 2020). Clinicians should provide routine screening and 

counseling to everyone with no history of HIV screening or unknown HIV test result, with 

special considerations for those who may be in abusive relationships. A comprehensive 

approach that integrates violence prevention and sexual health services may help increase 

awareness about clinical best practices, improve access to care, and reduce risk for HIV 

and other STIs among at-risk communities (Prowse et al., 2014). Limited research among 

male IPV victims warrant further investigations to evaluate screening tools, interventions, 

and sexual health outcomes for men experiencing partner violence (USPSTF et al., 2018).
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Figure: 
Prevalence of risk factors by intimate partner violence status among heterosexually active 

persons – National HIV Behavioral Surveillance, 2016. All factors were more common 

among persons experiencing IPV than no IPV (all p-values <.0001).
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Table 1:

Distribution of characteristics by intimate partner violence victimization and prevalence of intimate partner 

violence victimization among heterosexually active persons – National HIV Behavioral Surveillance, 2016

Total N = 
7,777

Intimate 
Partner 

Violence N = 
1,303

No Intimate 
Partner 

Violence N = 
6,474

Intimate 
Partner 

Violence N = 
1,303

No Intimate 
Partner 

Violence N = 
6,474 p-value

Column % Row %

Gender 0.2014

 Male 45.3 43.8 45.6 16.2 83.8

 Female 54.8 56.3 54.5 17.2 82.8

Age (years) <.0001

 18–24 19.6 20.2 19.5 17.3 82.7

 25–29 13.9 16.7 13.3 20.1 79.9

 30–39 20.7 24.6 19.9 19.9 80.1

 40–49 20.2 19.7 20.3 16.4 83.7

 50–60 25.6 18.9 27.0 12.3 87.7

Race/Ethnicity <.0001

 Black 71.4 69.8 71.8 16.4 83.7

 Hispanic 20.0 18.0 20.5 15.0 85.0

 White 3.6 4.9 3.3 22.7 77.3

 Other 4.9 7.4 4.4 25.1 74.9

Education 0.0304

 <High School 29.2 28.9 29.2 16.6 83.4

 High School 53.6 51.3 54.1 16.0 84.0

 >High School 17.2 19.7 16.7 19.2 80.8

Household income 0.0083

 Above the Federal Poverty 
Level 15.9 12.8 16.5 13.5 86.5

 At or Below the Federal 
Poverty Level 84.1 87.2 83.5 17.4 82.6

Insurance 0.0108

 Private 6.8 4.6 7.2 11.2 88.8

 Medicaid 49.4 50.0 49.3 16.9 83.1

 Medicare 4.2 3.4 4.3 13.7 86.3

 Other 10.5 10.9 10.4 17.4 82.7

 Multiple 5.5 6.1 5.4 18.4 81.6

 None 23.7 25.1 23.5 17.6 82.4

HIV Screening Offered by 
Health Care Provider (in Past 12 
months) 0.4191

 Offered 36.6 38.1 36.4 17.4 82.6

 Not Offered 44.8 43.4 45.0 16.2 83.8

 No Visit 18.6 18.5 18.6 16.6 83.4
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Note: Race/ethnicity categories are mutually exclusive and Hispanics can be of any race; household income is based on the 2015 federal poverty 
level; p-value based on Wald statistics for Type 3 generalized estimating equations (GEE) clustered on recruitment chains and adjusted for city of 
interview and network size.
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Table 2:

Prevalence of HIV screening by characteristics among heterosexually active persons – National HIV 

Behavioral Surveillance, 2016

Total N = 
7,777

Ever Screened 
N = 6,273

Never 
Screened N = 

1,504
Crude PR (95% 

CI)
Adjusted PR (95% 

CI)

Row %

IPV (in Past 12 months)

 Yes 16.8 82.9 17.1 1.03 (1.01–1.06) 1.03 (1.00–1.06)

 No 83.3 80.2 19.8 1.0 1.0

Socio-demographic

Gender

 Male 45.3 77.8 22.3 0.94 (0.91–0.96) 0.92 (0.90–0.95)

 Female 54.8 83.1 16.9 1.0 1.0

Age (years)

 18–24 19.6 66.0 34.0 0.81 (0.76–0.85) 0.81 (0.77–0.86)

 25–29 13.9 82.0 18.0 1.0 1.0

 30–39 20.7 88.5 11.6 1.08 (1.04–1.12) 1.08 (1.04–1.12)

 40–49 20.2 85.8 14.3 1.05 (1.01–1.09) 1.04 (1.01–1.08)

 50–60 25.6 80.8 19.2 0.99 (0.95–1.03) 0.98 (0.94–1.01)

Race/Ethnicity

 Black 71.4 83.9 16.1 1.15 (1.05–1.26) 1.08 (1.01–1.15)

 Hispanic 20.0 70.4 29.6 0.96 (0.87–1.07) 0.94 (0.87–1.03)

 White 3.6 73.0 27.0 1.0 1.0

 Other 4.9 82.0 18.0 1.12 (1.02–1.22) 1.09 (1.01–1.19)

Education

 <High School 29.2 79.9 20.1 0.94 (0.90–0.98) 0.92 (0.88–0.95)

 High School 53.6 79.6 20.4 0.93 (0.89–0.97) 0.91 (0.88–0.95)

 >High School 17.2 85.3 14.7 1.0 1.0

Household income

 Above the Federal Poverty Level 15.9 76.2 23.8 1.0 1.0

 At or Below the Federal Poverty 
Level 84.1 81.6 18.4 1.07 (1.02–1.12) 1.06 (1.02–1.10)

Insurance

 Private 6.8 73.0 27.1 1.0 1.0

 Medicaid 49.4 83.6 16.4 1.15 (1.04–1.26) 1.12 (1.03–1.22)

 Medicare 4.2 82.9 17.1 1.14 (1.03–1.25) 1.11 (1.02–1.20)

 Other 10.5 78.3 21.7 1.07 (0.96–1.20) 1.12 (1.03–1.22)

 Multiple 5.5 86.8 13.2 1.19 (1.08–1.32) 1.15 (1.06–1.26)

 None 23.7 76.3 23.7 1.05 (0.96–1.14) 1.02 (0.95–1.10)

HIV Screening Offered by Health Care 
Provider (in Past 12 months)

 Offered 36.6 96.3 3.7 1.0 1.0
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Total N = 
7,777

Ever Screened 
N = 6,273

Never 
Screened N = 

1,504
Crude PR (95% 

CI)
Adjusted PR (95% 

CI)

 Not Offered 44.8 72.9 27.1 0.76 (0.72–0.79) 0.78 (0.74–0.81)

 No Visit 18.6 68.7 31.3 0.71 (0.67–0.76) 0.73 (0.69–0.77)

Risk Factors for HIV

Ever Injected Drugs

 Yes 5.1 85.6 14.4 1.06 (1.02–1.11) 1.07 (1.02–1.11)

 No 94.9 80.4 19.6 1.0 1.0

Last Sexual Partner Ever Injected 
Drugs

 Yes 10.5 79.8 20.2 0.99 (0.95–1.03) 1.00 (0.95–1.04)

 No 89.5 80.8 19.3 1.0 1.0

Exchanged Sex for Money or Drugs 
With Casual Partner(s) (in Past 12 
months)

 Yes 17.7 82.9 17.1 1.03 (1.00–1.07) 1.00 (0.98–1.03)

 No 82.3 80.2 19.8 1.0 1.0

Condomless Sex With HIV Positive 
Partner (in Past 12 months)

 Yes 1.1 81.8 18.2 1.01 (0.87–1.17) 0.97 (0.83–1.14)

 No 98.9 81.0 19.1 1.0 1.0

Number of Sexual Partners (in Past 12 
months)

 1 partner 36.4 81.5 18.5 1.0 1.0

 2 partners 20.0 81.3 18.7 1.00 (0.97–1.03) 1.00 (0.97–1.03)

 3 partners 13.6 81.4 18.6 1.00 (0.95–1.05) 0.99 (0.95–1.04)

 ≥4 partners 30.1 78.9 21.1 0.97 (0.93–1.00) 0.96 (0.93–0.99)

Last Sexual Partner Had Sex With 
Other People (in Past 12 months)

 Yes 45.8 81.9 18.1 1.03 (1.01–1.05) 1.02 (1.00–1.04)

 No 54.2 79.5 20.5 1.0 1.0

STD Diagnosis (in Past 12 months)

 Yes 6.9 84.1 15.9 1.05 (1.01–1.09) 1.04 (1.00–1.07)

 No 93.1 80.4 19.6 1.0 1.0

Any Risk Behavior

 Yes 66.3 81.6 18.4 1.03 (1.0–1.05) 1.01 (0.99–1.04)

 No 33.7 79.5 20.5 1.0 1.0

PR, prevalence ratio; STD, sexually transmitted disease.

Note: Race/ethnicity categories are mutually exclusive and Hispanics can be of any race; household income is based on the 2015 federal poverty 
level; any risk behavior (i.e., ever injected drugs, last sexual partner ever injected drugs, exchanged sex for money or drugs with casual partner(s) 
in past 12 months, condomless sex with HIV positive partner in past 12 months, four or more sexual partners in past 12 months, last sexual 
partner had sex with other people in past 12 months, STD diagnosis in past 12 months); log-linked Poisson Regression was generated using 
generalized estimating equations (GEE) clustered on recruitment chains from seeds in respondent-driven sampling. Adjusted model controls for 
city of interview and network size. Bolded statistically significant results.
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