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Abstract

Background: The CDC recommends PrEP for MSM at substantial risk of HIV acquisition, 

leaving clinicians unsure whether to prescribe PrEP to MSM who do not disclose HIV risk factors. 

In a real-world setting we followed a cohort of MSM using PrEP who during their clinical visits 

stated they were low-risk for HIV to assess the accuracy of their HIV risk perception.

Methods—A longitudinal cohort of MSM requesting PrEP despite reporting either 100% 

condom use or participation in oral sex only was followed over 13 months at a community clinic 

in San Francisco. Participants completed a sexual and substance use behavior questionnaire at 

baseline, followed by quarterly HIV/STI testing and condom use change questionnaires.

Results: 81 clients self-identified as low-risk for HIV (age range 22-71, 83% non-Hispanic, 17% 

Hispanic). The mean number of partners in the previous 12 months was 10. 80% of MSM who 

perceived themselves as low-risk for HIV reported at least one HIV-related risk behavior 

including, sex while intoxicated (38%), sex with a person of unknown HIV status (28%), injecting 

drugs (1%), consuming 5 or more alcoholic drinks at one sitting (40%), ecstasy (11%), and 

poppers (16%). Condomless sex increased to 12% at month 1, peaked at 22% at month 7, and then 

decreased to 6% at month 10 before increasing slightly to 8% at month 13. Rates of pharyngeal 

GC/CT varied from 7% at baseline to 11% at month 13, while rectal GC/CT decreased from 6% at 

baseline to 0% at month 13. The rate of syphilis was 1% both at baseline and at month 13, 

however, 11% and 15% of clients tested positive for syphilis at months 1 and 7 respectively.

Conclusions: 80% of participants who perceived themselves as low risk for HIV were actually 

high risk. Clients’ failure to report risk factors for HIV acquisition may lead to an increasingly 

unacceptable proportion of unidentified MSM at risk of HIV.
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Introduction

The introduction of pre-exposure prophylaxis (PrEP) for HIV prevention in the form of 

Truvada® (emtricitabine + tenofovir dispoproxil fumarate) into clinical practice in the US in 

2012 revolutionized HIV prevention among men who have sex with men (MSM) (Center 

For Disease Control and Prevention, 2014). PrEP is a once-daily pill that is simple to use, 

has low toxicity and, if adherence is maintained, is 92–99% effective in reducing HIV risk 

(van der Straten, Van Damme, Haberer, & Bangsberg, 2012). In order to assist with 

implementation the Centers for Disease Control and Prevention (CDC) issued guidelines for 

clinicians considering the use of PrEP in MSM, which include the following recommended 

indications: 1) Any anal sex without condoms (receptive or insertive) in past 6 months; 2) 

Any STI diagnosed or reported in past 6 months; 3) Is in an ongoing sexual relationship with 

an HIV-positive male partner; or 4) Intravenous drug use (Center For Disease Control and 

Prevention, 2014; Centers for Disease Control and Prevention, 2018). However, by 

attempting to define HIV risk, clinicians may be unintentionally creating barriers that 

prevent MSM from accessing PrEP (D. S. Krakower, Mayer, K H, 2015; Landovitz & 

Coates, 2014). Sexual health is a complex topic that involves psychological, social, cultural 

and historical factors (McKechnie, Bavinton, & Zablotska, 2012; World Health 

Organization, 2014) not typically discussed during a routine healthcare encounter, which 

may lead the client or clinician to fail to recognize risk factors for HIV (D. S. Krakower et 

al., 2015). Furthermore, multiple studies have shown that self-reporting sexual or substance 

use behaviors to a clinician are often unreliable (Collumbein, 2012) because social 

desirability may cause individuals not to disclose their “real” behaviors(Grimm, 2010). 

Overreliance on self-reporting may leave clinicians with little or no information on how to 

proceed when an MSM seeking PrEP does not disclose any qualifying risk factors.

The provision of PrEP to all MSM who request it is controversial due to concerns that this 

will increase sexual risk behavior and in turn reduce population-level prevention benefits, 

decrease cost effectiveness and increase STIs secondary to decreased condom use (Aghaizu 

et al., 2013; Arnold et al., 2017; Beymer et al., 2017; Calabrese et al., 2016). In order to 

assess the risks and benefits of providing PrEP to all MSM who request it, services at an 

urban, community-based PrEP program for gay, bi and transgender MSM were expanded to 

include MSM who stated they had 100% condom use or only participated in oral sex.

Purpose

The primary purpose of this study was to assess the prevalence of misclassification in HIV 

risk and evaluate changes in condom use and STI acquisition after initiation of PrEP over a 

13-month period.

Sample and Setting

This study is part of a larger nurse-led longitudinal PrEP Health Program open to gay, 

bisexual and transgender men in the San Francisco Bay Area. Between November 2014 and 

May 2016, ~1,000 MSM were enrolled in the PrEP Health Program. To our knowledge this 

is the only clinic that included MSM that did not meet the CDC criteria for PrEP secondary 
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to community demand. Clients were included in this analysis if they were age 18 and over; 

gay, bisexual or transgender; HIV negative; seeking PrEP; and self-identified as low risk for 

HIV acquisition by categorizing themselves as either 100% condom use or only engaging in 

oral sex. Client informed consent was obtained and the study was approved by the clinic site 

and the Institutional Review Board of the University of California, San Francisco (IRB 

Study #: 16-9026).

Study Procedures

At the baseline visit, conducted by a nurse practitioner, a history and physical was 

completed, blood tests for HIV, hepatitis B and C, renal function, and syphilis were 

performed, and samples for pharyngeal, urethral and anal gonorrhea and chlamydia were 

collected. If clients were HIV positive at this visit they were referred to an HIV clinic or 

their primary care provider. At baseline, as part of the clinic’s protocol, other HIV risk 

behaviors (including substance use, number of partners, sex with HIV positive or HIV status 

unknown partners) were reported by clients on a brief paper and pencil self-reported 

screening questionnaire. Follow-up visits began one month after initiation of PrEP and then 

continued quarterly for one year thereafter. Biological samples were collected at each 

follow-up visit to assess renal function, and to test for HIV, syphilis, gonorrhea and 

chlamydia. Condom use change was assessed by asking if condomless sex was more, less or 

the same compared to the last visit, and patients were also asked to give their reasons for 

remaining on or discontinuing PrEP. Each visit included HIV and STI prevention counseling 

based on a harm reduction model.

Methods

Each client was provided with an ID number in place of their name and medical record 

number and their visit history was logged in a database by the clinic’s research assistant. 

The database was checked the first author for missing data and updated on a monthly basis. 

The clients who stated at baseline that they used condoms 100% of the time or only 

participated in oral sex were identified as low risk in the database. The de-identified results 

from the low risk clients were entered into a statistical software package (Stata Statistical 

Software: Release 14, StataCorp, 2015) and descriptive statistics and bivariate analyses (chi–

square and Fisher’s exact tests) were completed. Multilevel logistic regression analyses were 

performed to determine associations between condom use change, STIs risk behaviors and 

demographics reported by clients.

Results

The overall rate of MSM self-identifying as low risk for HIV at the enrollment visit for PrEP 

was 8% (n = 89). Of the 89 clients self-identified as low risk, three clients were ineligible to 

start PrEP due to medical contraindications that included osteogenesis imperfecta, 

uncontrolled diabetes and undiagnosed hepatitis B. Five clients declined PrEP after 

completion of the education and counseling provided stating they had a better understanding 

of sexual risk of HIV and no longer felt they needed PrEP. Of the 89 clients who completed 
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the intake visit for PrEP, 81 (91%) enrolled in the program and 59 (66%) remained on PrEP 

for 13 months.

The 81 clients who enrolled in the PrEP program had a mean age of 37 (range 22–71, SD 

12), 83% identified as non-Hispanic (of whom 82% identified as white, 17% identified as 

Asian Pacific Islander, 5% identified as Middle Eastern and 3% identified as black) and 17% 

identified as Hispanic. The mean number of partners (at baseline) in the past 12 months was 

10 (range 0–100, SD 17.5). None of the clients reported perceived stigma related to PrEP 

use.

Prevalence of Misperception of Risk at Baseline

Although these clients reported at baseline that they perceived themselves to be low risk, a 

subsequent self-report questionnaire revealed certain risk behaviors that are known to be 

related to HIV acquisition. Overall, 80% of MSM who presented as low risk had reported at 

least one HIV-related risk behavior (i.e., high risk MSM misclassified as low risk). These 

behaviors included sex while intoxicated (n = 33, 38%), sex with a person of unknown HIV 

status (n = 25, 28%), injecting drugs (n = 1, 1%), and consuming 5 or more alcoholic drinks 

at one sitting (n = 36, 40%). Among other drug use, ecstasy (n = 10, 11%) and poppers (n = 

14, 16%) were the most commonly used (see Figure 1).

There was an association between number of partners and sex with a partner of unknown 

HIV status (Fisher’s exact p-value = 0.006). Being intoxicated during sex was also 

associated with an increase in the number of partners (Chi2: p = 0.048). There were no 

statistical differences in age. Multilevel logistic regression analysis did not reveal any 

associations with condom use or testing positive for an STI and age, race, ethnicity, 

substance use, partners HIV status, partner of unknown HIV status or number of partners.

Changes in Sexual Risk Behaviors

Clients were asked by the clinician if their condom use had increased, decreased or not 

changed since their last visit. We found that increase in condomless sex occurred at month 1 

(n = 11, 12%) and peaked at month 7 (n = 20, 22%). Condomless sex decreased at month 10 

(n = 5, 6%). At month 13, 52 of the 59 clients who remained on PrEP reported 100% 

condom use. The seven participants (8%) who reported not using condoms at month 13 all 

reported being in mutually monogamous relationships with a partner who was HIV positive 

(see Figure 2).

Bacterial STI data laboratory results were accessed from the clinical charts and are 

summarized in Table 2. Before initiating PrEP all clients were HIV and HCV negative, while 

14% of clients were positive for any bacterial STI (7% pharyngeal GC/CT, 6% rectal GC/CT 

and 1% syphilis). At month 1, 16% of clients were positive for any bacterial STI (4% 

pharyngeal GC/CT, 1% rectal GC/CT and 11% syphilis). At month 4, 4% of clients were 

positive for any bacterial STI (2% pharyngeal GC/CT, 1% rectal GC/CT and 1% syphilis). 

At month 7, 19% were positive for any bacterial STI (3% pharyngeal GC/CT, 1% rectal 

GC/CT and 15% syphilis). At month 13, 12% were positive for any bacterial STI (11% 
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pharyngeal GC/CT and 1% syphilis). There were no new rectal, urethral GC/CT, HIV or 

HCV infections at month 13 (see Figure 3).

Discussion

In this analysis of clinical records, at baseline, the majority of participants who perceived 

they were low risk for HIV acquisition were actually found to have behaviors linked to being 

high risk for HIV. These risks were not disclosed to a clinician but were noted in the self-

reports. Non-disclosure of these risks during the clinical visit may be due to multiple 

reasons, including a client’s lack of understanding of risk, social desirability, discomfort in 

discussing risk behaviors with a health care provider, fear of being judged and a concern of 

how disclosing risk factors may affect their health insurance (Spector, Remien, & Tross, 

2015; Underhill et al., 2015). This study affirms previous research findings that MSM may 

not perceive themselves to be at risk due to a misunderstanding of risk factors for HIV and 

STIs (Grov, Hirshfield, Remien, Humberstone, & Chiasson, 2013; Grov, Rendina, 

Ventuneac, & Parsons, 2013; Tobin, 2014; Yadav, 2014). Research shows that, for MSM 

who have lived with the threat of HIV, the fear and anxiety surrounding sex can trigger risk 

behaviors such as alcohol or substance use, which in turn can lead to multiple partners and 

incorrect use of condoms (Heidinger, 2015; Kahler, 2015; Smith, Herbst, Zhang, & Rose, 

2015). If this behavior is a community norm, clients may not understand that they or their 

partners are involved in high risk behavior for HIV transmission (Chard, Metheny, & 

Stephenson, 2017). Risk misclassification may also be linked to lack of provider awareness 

of the need to discuss the effect alcohol and substance use may have on sexual practices 

(Smith, Pan, et al., 2015). The study findings do not support the perception among certain 

healthcare professionals and HIV advocacy groups that PrEP leads to increased risk 

behaviors and more STIs(D. S. Krakower et al., 2015; Venter, Allais, & Richter, 2014), as 

rectal GC/CT and syphilis decreased, and there were no new HIV, hepatitis C or urethral 

GC/CT infections. This may be attributed to the repetition of STI screening, treatment and 

counseling provided at the clinical encounters.

Condomless sex increased from 0% at baseline to a peak of 22% at month 7 but decreased to 

8% at month 13, which is consistent with other PrEP studies (Grant et al., 2010; Liu et al., 

2015; McCormack et al., 2015), which report first time condomless sex or decrease in 

condom use at ~6 months after initiating PrEP. This effect may be due to personal or partner 

desire to experience condomless sex, feelings of intimacy related to condomless sex, 

situational effects and social norms (Carlo Hojilla et al., 2016; Gamarel & Golub, 2015; 

Hoff et al., 2015). These results may indicate a period when more intensive counseling 

condom use would be beneficial and further research is needed to assess the impact this may 

have on STI infections. The return to 100% condom use at month 13 may be attributed to 

counseling at clinic quarterly visits or the acquisition of an STI at month 7. Another 

explanation of the return to baseline condom use may be that this group is truly risk adverse.

The study findings support the need for ongoing STI screening and education for MSM. 

Before initiating PrEP many of the MSM in this cohort reported they had not been 

previously tested for anal or pharyngeal GC/CT. Reasons cited were they had not reported 

risk factors, or they had only been previously offered urethral CT/GC testing. This is 
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consistent with current issues in STI testing in primary care for MSM and builds on the body 

of research indicating clinician training for STI screening is crucial to decrease the current 

epidemic (Centers for Disease Control and Prevention, 2014; den Heijer et al., 2017). In this 

cohort, although there were no urethral GC/CT infections over 13 months, at baseline there 

were 6% rectal and 7% pharyngeal GC/CT infections. Therefore, had only urethral testing 

been completed, treatment for actual GC/CT infection would not have been initiated leading 

to further health complications and increased onward transmission. Albeit small, there was 

evidence of an increase in pharyngeal GC/CT infections from 7% at baseline to 11% at 

month 13. This reflects the current trend of increase in pharyngeal GC/CT in MSM 

(Cornelisse et al., 2018; Foschi et al., 2018; Park et al., 2012) and indicates the need for 

ongoing clinical education regarding STI screening for health care professionals. 

Additionally, prior to initiating PrEP, 60% of the cohort reported greater than 10 partners in 

the past six months. Although consistent condom use and oral sex are safer sexual practices 

to prevent HIV transmission they do not fully prevent other STI transmission (Centers for 

Disease Control and Prevention, 2015) indicating a need for counseling of clients on 

differences between HIV risk and STI risk.

Early detection and treatment of STIs benefit MSM at a community level by preventing 

onward transmission leading to a significant decline in STIs over the following decade(Katz, 

Dombrowski, Bell, Kerani, & Golden, 2016; Kelley et al., 2015). This study suggests that 

quarterly STI testing including pharyngeal, anal and urethral sites with prompt treatment and 

education are vital components in overcoming the current STI epidemic in MSM (Katz et 

al., 2016) and should remain an integral part of PrEP provision (Centers for Disease Control 

and Prevention, 2015; Volk et al., 2015).

This study offers insights into PrEP use in low risk MSM attending a gay-friendly clinic in 

San Francisco. The clients at the clinic are demographically comparable to the overall MSM 

population in California, but it is acknowledged that the data may not be generalizable to 

other settings. Additionally, an urban sexual health clinic that serves an MSM population 

may imply a sampling bias towards individuals wanting to initiate PrEP. Such individuals 

could be considered more likely to engage in sexual risk behaviors and thus there may be 

more STIs diagnosed than the general MSM population. Indeed, many of the participants 

initially came to the clinic for HIV testing or STI treatment and were unaware of PrEP until 

they met with an HIV counselor.

It is acknowledged that there is potential for improvement in the baseline questionnaire and 

adding the same questionnaire at 3 or 6 monthly intervals to assess change over time. Self-

reporting of condom-use is known to be unreliable (Graham, 2012) and may have been 

subject to social desirability bias in this study. For example, although the criteria for low risk 

were 100% condom use or oral sex only, 5% of clients reported an increased use of condoms 

at month 1. The protocol could be revised to include questions regarding how and when 

condom use was initiated and what factors influenced decrease in condom use as these were 

not asked during the study. This would provide further insight into decision making practices 

and in turn inform the selection of interventions to help prevent STIs.
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In this study, certain participants continued to self-identify as low risk for HIV despite 

evidence to contrary, such as when diagnosed with anal GC/CT and/or syphilis infections. 

This may have been secondary to social desirability bias during reporting, misunderstanding 

of the question or documentation errors in the chart. Generally, however, clients in this study 

appeared to speak frankly about sexual risk, as demonstrated by a willingness to discuss 

their feelings about PrEP with clinicians. This may have been influenced by repeat visits in a 

clinic supportive of a culture that allows organic and candid conversations to develop.

Conclusion

Given the discordance between perceived and actual HIV/STI risk, this study highlights the 

importance of clinicians providing PrEP and STI education for all MSM. It also validates 

previous research which indicates that low risk MSM do not accurately perceive their sexual 

risks (need ref). Clinicians should be prepared to discuss healthy sexuality and provide 

appropriate testing, treatment, and counseling including HIV/STI prevention methods in 

order to improve the overall health of all MSM. While PrEP can provide protection against 

acquisition of HIV, and thereby improve sexual pleasure, misconceptions regarding STI 

transmission and HIV risk remain. Utilizing strict criteria to decide who would benefit from 

PrEP during a clinical visit may unintentionally exclude MSM who either do not perceive 

themselves to be at risk for HIV or STIs or are not willing to discuss risk behavior. In order 

to prevent HIV/STI transmission, clinicians need to promote sexual health in all MSM 

through discussion and education regarding risk behaviors, PrEP, condom use, and HIV/STI 

transmission with quarterly testing to include extra genital screening. These services need to 

be in place so that advances in HIV prevention are not surpassed by challenges in the control 

and management of bacterial STIs.
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Figure 1. 
HIV related risk factors at baseline.
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Figure 2. 
Condomless Sex
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Figure 3. 
Bacterial STI Rates
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CONSORT Diagram for Clinical Visits
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Table 1.

Reasons Provided for Requesting and Continuing PrEP

Baseline reasons for requesting PrEP (N=89) N (%)

Added protection 89 (100)

Extra layer of protection 11 (12)

Peace of mind 5 (6)

Added safety 3 (3)

Decrease anxiety 3 (3)

Another barrier to HIV 1 (1)

As many tools as possible to prevent HIV 1 (1)

As much protection as possible 1 (1)

Decrease fear of sex 1 (1)

Preventative measure against HIV 1 (1)

Reduce fear of HIV 1 (1)

Stay HIV free 1 (1)

To feel comfortable with sex 1 (1)

To feel safe 1 (1)

One-year reasons for continuing PrEP (N=59) N (%)

Added protection 59 (100)

Decreased fear of HIV 59 (100)

Peace of mind during sex 13 (22)

Feels safe from HIV 8 (14)

Feels secure during sex 5 (8)

Added protection against HIV 4 (7)

Decreased anxiety during sex 4 (7)

Feels able to relax during sex 4 (7)

Feels protected against HIV 3 (5)
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Table 2.

Sociodemographic and baseline risk behaviors (N = 89)

Characteristics Mean (min, max,
SD)

Age in years 37 (22, 71, 12)

Number of sex partners in last 12 months 10 (0, 100, 17.5)

Characteristics N (%)

Ethnicity

 Hispanic 15 (17)

 Non-Hispanic 74 (83)

Race

 White 78 (82)

 Asian Pacific Islander 15 (17)

 Middle Eastern 5 (6)

 Black 3 (3)

HIV-related risk behaviors

 Sex while intoxicated 34 (38)

 Sex with person of unknown HIV status 25 (28)

 Injecting drugs 1 (1)

 Alcohol binge 36 (40)

 Ecstasy 10 (11)

 Poppers 14 (16)

Low risk category

 Oral sex only 80 (90)

 100% condom use 9 (10)

STI rates

 Pharyngeal GC/CT 6 (7)

 Rectal GC/CT 5 (6)

 Syphilis 1 (1)

*
Numbers may not add up to 100% as clients were allowed to check more than one category
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Table 3

Bacterial STI rates

Pharyngeal
GC/CT

Rectal
GC/CT

Syphilis

Baseline 7% 6% 1%

Month 1 4% 1% 11%

Month 4 2% 1% 1%

Month 7 3% 1% 15%

Month 13 11% 0% 1%
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