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Abstract

Background: Healthcare provider assessment of patient sexual behavior and substance use is 

essential for determining appropriate prevention interventions—including HIV pre-exposure 

prophylaxis (PrEP)—for sexual minority men (SMM). We sought to explore acceptability and 

utility of using electronic surveys to conduct health behavior assessments in clinical settings 

among SMM.

Methods: Among a U.S. nationwide sample of SMM (n=4187; mean age = 38.3 years; 60% 

White; 82% HIV-negative), we examined associations of demographics, recruitment venue, sexual 

behavior characteristics, and recent substance use with participants’ comfort communicating 

verbally and via electronic survey with a healthcare provider about sexual and substance use 

behavior.

Results: On average, SMM had greater comfort communicating via electronic survey vs. 

verbally. In our fully-adjusted analysis, preference favoring electronic surveys more strongly than 

verbal communication differed by age (β=−0.07, p≤0.001). SMM with a Bachelor’s degree or 

more (β=0.04, p<0.05), those recruited from non-clinical settings (β=0.06, p≤0.001), and those 

without primary care providers (β=0.04, p<0.05) favored electronic surveys more strongly in the 
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fully-adjusted multivariable model. SMM who reported any recent casual sex partners (β=0.05, 

p<0.01), those never tested for HIV (β=0.03, p<0.05), and HIV-negative/unknown men not on 

PrEP (compared to PrEP users; β=0.09, p≤0.001) also favored electronic surveys in the fully-

adjusted model.

Conclusions: Reducing communication barriers by incorporating electronic surveys into patient 

assessments could help identify HIV testing and PrEP needs for SMM most susceptible to HIV 

acquisition. Nonetheless, no one screening strategy is likely to work for a vast majority of SMM 

and multiple approaches are needed.
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INTRODUCTION

Gay, bisexual, and other men who have sex with men—referred to herein as sexual minority 

men (SMM)—are disproportionately affected by HIV in the United States (US).1 The US 

has initiated a plan to End the HIV Epidemic2 with four pillars of focus including early 

diagnosis of people living with HIV, treatment of people living with HIV to achieve viral 

suppression and halt onward sexual HIV transmission risk,3–5 bolstering primary biomedical 

prevention using pre-exposure prophylaxis (PrEP) and other evidence-based strategies, and 

responding to HIV outbreaks. The Centers for Disease Control and Prevention recommends 

all sexually active, sexual minority men be tested for HIV at least annually, with more 

frequent testing encouraged for some based on an individual’s sexual behavior (e.g., number 

of condomless sex partners), local HIV epidemiology, and/or local polices.6 Although PrEP 

is highly effective as a primary HIV prevention tool,7 HIV testing is the first step in 

determining the recommended course of treatment or preventative services within routine 

primary care.

Difficulty communicating about sensitive sexual behaviors and substance use with 

healthcare providers is a critical barrier to individuals receiving HIV prevention-related care. 

Previous research among nationwide samples of SMM8–10 identified suboptimal rates of 

disclosure of sexual orientation and same-sex sexual activity to healthcare providers, despite 

evidence supporting its importance for the delivery of preventive care.11,12 Specific barriers 

to disclosure include fears of stigma and discrimination.13 Moreover, the disclosure of 

substance use to healthcare providers is essential for the delivery of alcohol and drug abuse 

treatment and HIV prevention services among SMM because of the influence of substance 

use on sexual behavior.14 Missed opportunities for HIV testing and other preventive care 

measures can impede efforts to halt HIV transmission.15 Although low perceptions of HIV 

risk are a barrier to HIV testing and engagement in prevention methods including PrEP,16–21 

SMM who have a healthcare provider recommending prevention services are more likely to 

engage in behaviors including HIV testing and human papillomavirus vaccination.22–24

The importance of provider-initiated care has led researchers to develop algorithm-based, 

electronic, and machine learning methods to identify individuals who could benefit from 

specific preventive care. These interventions would allow—for example—automated 
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reminders and recommendations to pop up within an electronic health record based on the 

data entered. Several tools to support clinical assessment have been developed based on 

patients’ self-reported behaviors.25–28 The precision of these tools is likely dependent upon 

the accuracy of the data provided by a patient, which could be affected by the comfort of the 

patient responding to questions about sexual behavior and substance use—behaviors often 

layered with stigma.29,30 To overcome some of the discomfort arising from discussing 

stigmatized behaviors, studies suggest that electronic surveys or assessments could improve 

the accuracy of this data. For example, a randomized controlled trial within London sexual 

health clinics found that electronic surveys captured more sensitive behaviors than in-person 

assessments,31 and computer-assisted survey interviews in research settings were found to 

increase reporting of sensitive sexual behaviors.32 Researchers have also identified 

prediction models useful for classifying individuals who could benefit from PrEP based on 

medical record data and hope to implement these models in electronic health record systems 

to automate screening.33–35 Nonetheless, methods of determining optimal candidates for 

PrEP and other preventative care services continue to require input of accurate data about 

sexual behavior, substance use, and other patient characteristics.

Under the premise of increasing HIV testing and PrEP uptake among SMM in the US, we 

sought to determine comfort levels of SMM to disclose sensitive sexual and substance use 

behaviors to healthcare providers using two strategies: (1) verbal communication with a 

healthcare team member and (2) via electronic survey. We then compared levels of comfort 

between the two strategies to determine a more acceptable strategy for collecting sexual and 

substance use data among participants most susceptible to acquiring HIV in a nationwide 

sample of SMM. Correlates of communication comfort were then examined to determine 

tailored preferences among specific subgroups of SMM based on sexual behavior and 

substance use characteristics. Given prior evidence supporting the interest of SMM in 

communicating with healthcare providers through technology-mediated platforms (e.g., 

geosocial networking apps)36 and feasibility of telehealth interventions for PrEP,37,38 we 

hypothesized SMM would prefer electronic health surveys compared to answering verbal 

health behavior questions asked within clinical settings.

METHODS

Data for this analysis were collected between May 2016 and March 2017 and comprised of 

SMM samples recruited via five different venues. As described previously,39,40 individuals 

had to be 18 years or older, cisgender male, and report sex with a man in the past 5 years to 

be eligible. The five recruitment venues were: (1) HIV and sexual health clinic waiting 

rooms in New York City, (2) online men-for-men sexual networking and porn websites, (3) 

men-for-men geosocial networking apps via mobile devices, (4) social media via Facebook, 

and (5) field-based recruitment using tablet survey devices in gay neighborhood settings. 

Online surveys were self-administered, anonymous, and administered in English. Nominal 

incentives were offered for participation, varied by recruitment venue, and included local 

movie theater tickets, $1 scratch off lottery tickets, or a drawing for $20 e-gift cards. All 

study procedures were approved by the Institutional Review Boards of the City University of 

New York and Albert Einstein College of Medicine.
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Measures

Demographics and Recruitment Venue.—We asked participants their age, race/

ethnicity, and educational attainment. Individuals were also coded by recruitment venue, 

which we dichotomized into clinic-based recruitment versus online and field recruitment.

Relationship Status, Sexual Behavior, Substance Use, HIV-Status, and PrEP 
Use.—Individuals were asked to report their relationship status, engagement in sexual 

activity with casual sex partners (past 3 months), lifetime HIV testing history, and substance 

use (past 3 months) including ketamine, MDMA, GHB/GLB, cocaine, marijuana, hazardous 

alcohol use, prescription drug use without prescription, and injection drug use. We also 

asked about HIV-status and current PrEP use, which we coded into: (1) HIV-positive; (2) 

HIV-negative, currently taking PrEP; and (3) HIV-negative or unknown status, not currently 

taking PrEP.

Outcomes.—Respondents first answered questions (described above) about sexual 

behavior with main and causal partners, substance use, and prior HIV and sexually 

transmitted infection (STI) history. We then asked participants to report their comfort 

disclosing behaviors to a healthcare provider through two strategies labeled A and B. First, 

in-person comfort discussing behavior was assessed with the following question: [A] How 
comfortable would you be telling your provider about the behaviors you have described so 
far in this questionnaire? with response categories ranging 0 (very uncomfortable) to 4 (very 
comfortable) and neutral middle option (3 – I am not sure). Second, we asked participants 

about their comfort disclosing behaviors via electronic survey with the following question: 

[B] Instead of telling your healthcare provider, how comfortable would you feel completing 
a questionnaire like this and having the results shared with your provider before you meet 
with [them]? with response categories similarly ranging 0 (very uncomfortable) to 4 (very 
comfortable). Next, we created a difference score using the following formula: (B-A), with 

scores ranging −4 to 4. Scores greater than 0 indicate greater comfort for electronic health 

surveys, scores lower than 0 indicate greater comfort for in-person verbal health histories, 

and scores equal to 0 indicate the same level of comfort between the two strategies. Our 

three outcomes of interest were verbal communication comfort (A), electronic 

communication comfort (B), and differences in comfort between communication formats 

(B-A).

Data Analysis

Descriptive data were assessed using frequency measures. Bivariate analyses were 

conducted using analysis of variance (ANOVA) and Pearson’s r correlation for categorical 

and continuous independent variables, respectively. We examined associations between 

demographics, recruitment venue, and HIV acquisition risk characteristics and our three 

outcome variables using fully-adjusted ordinary least squares linear regression models.

RESULTS

A total of 4,187 SMM completed surveys with data used for analysis (see Table 1), including 

participants from all 50 states, Puerto Rico, and District of Columbia. Mean age of the 
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sample was 38.3 years (range: 18–83). Nearly 60% of respondents were White, and 47% had 

a Bachelor’s degree or higher education. Most (96%) were recruited outside of clinical 

settings, with n = 1,891 recruited from men-for-men geosocial networking apps, n = 934 

from men-for-men sexual networking websites, n = 454 from porn websites, n = 454 from 

Facebook, n = 292 using field-based recruitment techniques, and n = 162 recruited from HIV 

and sexual health clinics. Most (86.2%) had primary care providers, 62% were single, 77% 

had a recent male casual sex partner, and 65% reported recent substance use. Nearly 94% 

had been tested for HIV within their lifetime. Eighteen percent of the sample reported living 

with HIV, 12% reported an HIV-negative status with current PrEP use, and 70% reported an 

HIV-negative or unknown status without PrEP use.

Mean levels of comfort with verbal communication with providers about sexual and 

substance use behavior was 3.40 (SD = 1.50), whereas mean levels of comfort with 

communication via electronic health survey was 3.57 (SD = 1.40). Half (50.7%) of the 

sample had the same comfort score across the two measures (i.e., a difference score of 0), 

while 30.2% of the sample favored electronic health surveys and 19.1% favored in-person 

verbal discussions about their sexual and substance use histories.

In bivariate analyses, comfort discussing sexual and substance use histories verbally differed 

based on most of our independent variables. Notably, differences were observed between 

recruitment venue; individuals recruited from clinical settings had greater comfort 

discussing sexual and substance use history with providers compared to those sampled from 

online and field venues. Individuals who hadn’t tested for HIV previously, those with a 

recent casual male sex partner, and those who had engaged in recent substance use had lower 

comfort levels with verbal health histories compared to their counterparts. Similar 

differences in comfort with two of these groups were also seen with regard to electronic 

health surveys. Individuals who hadn’t tested for HIV previously and those with a recent 

casual male sex partner had lower comfort with an electronic health survey compared to 

their counterparts.

HIV-related care and treatment familiarity correlated with comfort with both methods of 

communication. People living with HIV and men who were currently taking PrEP reported 

similar levels of comfort completing verbal health histories, but both of these groups had 

significantly higher levels of comfort with verbal health histories compared to those who 

were HIV-negative or unknown status and not on PrEP. Similarly, individuals who had never 

tested for HIV and those who reported a recent casual male sex partner also had lower 

comfort levels completing electronic health surveys compared to their counterparts. Notably, 

no differences were observed between individuals with and without primary care providers 

regarding comfort with verbal health histories, but SMM without primary care providers 

reported greater comfort discussing sexual and substance use history via electronic health 

survey. Younger men also reported greater comfort with electronic health surveys, where 

comfort decreased as age increased. Full bivariate analyses are presented in Table 2.

Fully-adjusted multivariable analyses are presented in Table 2. For brevity, our multivariable 

findings using only the comfort difference score are discussed next; positive coefficients in 

this model indicate greater comfort with electronic health surveys versus verbal health 
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histories. Younger men reported stronger preference with electronic health surveys, where 

comfort difference decreased with age. Men with a Bachelor’s degree or more education had 

a stronger preference with electronic health surveys compared to those with lower 

educational attainment. Individuals recruited outside of clinical settings and those without 

primary care providers had stronger preferences with electronic health surveys compared to 

those recruited from HIV and sexual health waiting rooms and with primary care providers, 

respectively. Compared to those living with HIV, men who reported an HIV-negative or 

unknown status and were not on PrEP had stronger preference with electronic health 

surveys. Lastly, individuals who had not been tested for HIV in their lifetime had stronger 

preference with electronic health surveys. No significant differences were found by race/

ethnicity, relationship status, or recent engagement in substance use.

DISCUSSION

We sought to compare levels of comfort between two strategies for obtaining sexual and 

substance use behavior histories to determine an optimal strategy to support determination of 

HIV and STI prevention needs. Our findings revealed a range of comfort with verbal 

discussions and an electronic health survey, indicating the benefits of offering both 

strategies. Nearly a third of SMM—including many with characteristics suggesting lower 

familiarity with health care and potentially higher susceptibility to acquiring HIV (e.g., those 

not currently on PrEP)—were preferentially more comfortable with electronic health 

surveys, indicating the necessity of adding this option within healthcare settings. 

Nonetheless, verbal health histories should still be considered as an option for the nearly 

one-in-five who found them more comfortable, especially among older SMM based our 

findings by age.

As our research indicates, no one screening strategy is likely to work for a vast majority of 

SMM—multiple approaches are needed, including electronic health surveys. Our results 

have important implications for expanding awareness of and access to HIV prevention 

services among SMM most in need. Mainly, electronic health surveys could be a way to 

engage individuals who currently have low levels of health care engagement. On average, 

younger SMM, those who reported casual male sexual partners, those who had never been 

tested for HIV, those surveyed outside of the clinical setting, those without primary care 

providers, and HIV-negative/unknown SMM not on PrEP favored electronic health surveys

—all indicators of those who could most benefit from HIV testing and prevention care. 

Specifically, integrating electronic survey assessments into routine medical visits could be an 

avenue to increase the number of people engaged in health care and facilitate provider-

initiated conversations about HIV and other STIs, HIV/STI testing, and methods of 

prevention. PrEP uptake has started to plateau in the US,41 and using electronic health 

surveys could help identify additional candidates for PrEP. Electronic survey methods could 

also assist in expanding algorithm-based, electronic, and machine learning methods to 

classify individuals at risk of HIV acquisition that are currently under development for 

implementation,33–35 with potential to start reaching those who have been more 

marginalized from health care settings previously based on our findings.
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Incorporating electronic health surveys into routine primary care has other potential benefits. 

First, individuals recruited from non-clinical settings preferred electronic health surveys, 

potentially affording an avenue to reduce the stigmas associated with obtaining HIV/STI 

prevention services if electronic health surveys become more normative within clinical 

settings. Second, individuals often underestimate their perceived HIV risk,16–19,21 and the 

integration of immediate, algorithm-based feedback integrated with electronic assessments 

could be an opportunity to help individuals reevaluate their risk prior to their visit with 

providers, where conversations about HIV/STI prevention and PrEP could occur. Third, 

electronic health surveys could be an opportunity to increase the amount of information 

within a patient’s electronic medical record, allowing more competent care responsive to the 

needs of the patient. Nonetheless, electronic health surveys focused on past behavior do not 

reduce the need for discussions between patients and providers about future behavior and 

appropriate HIV prevention strategies.

We reported data supporting patient comfort with integrating electronic health surveys into 

routine healthcare; however, further research is needed to maximize the benefit and utility of 

electronic health surveys. Specifically, more research is needed to determine the reliability 

of this data and how to implement electronic health surveys within electronic medical 

records across the multiple platforms available to hospitals and clinics. Additional research 

is also needed to determine what concerns patients might have about these surveys, 

particularly if they are connected to electronic medical records, since preliminary evidence 

indicates mixed opinions among SMM for the integration of HIV risk prediction tools42—

aligning with our findings about mixed preferences for the integration of electronic health 

surveys into clinical care. Finally, additional research is needed to determine healthcare 

providers’ perspectives about integrating electronic health surveys into practice and the 

potential impact this would have on clinical practice outcomes (e.g., HIV testing and PrEP 

discussions).

Limitations

Our research should be understood considering its limitations. First, participants completed 

the survey online, using a tablet in the field or on their own device, potentially limiting 

generalizability. However, our field-based observations suggested this did not limit 

enrollment or survey completion. Second, findings may not be generalizable to all SMM 

because of our non-probability sampling. Third, given several recent high-profile data 

breaches and increased attention to concerns around digital data safety, acceptability of 

sharing electronic survey data with healthcare providers could change over time—study 

replication over time may be warranted. Finally, we asked participants about their potential 

comfort using hypothetical scenarios. It is unknown if hypothetical comfort will result in 

actual use if implemented in clinical settings. Further research is needed as scale-up occurs.

CONCLUSIONS

In this study, we sought to determine comfort of SMM to disclose sexual and substance use 

behaviors to healthcare providers through verbal communication and a self-report electronic 

health survey. We found that no one screening strategy is likely to work for a vast majority 
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of SMM, and multiple approaches are needed. Innovations in how we obtain sexual behavior 

and substance use histories and initiate prevention services are critically needed to help end 

the HIV epidemic in the US.
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