
AnEvaluation of a Clinical Pre-Exposure
Prophylaxis Education Intervention
amongMenWhoHave Sex withMen
Julia Raifman , Amy Nunn, Catherine E. Oldenburg,
Madeline C. Montgomery, Alexi Almonte, Allison L. Agwu,
Renata Arrington-Sanders, and Philip A. Chan

Objective. To evaluate the impact of anHIV pre-exposure prophylaxis (PrEP) educa-
tion intervention on PrEP awareness and use among men who have sex with men
(MSM) attending a sexually transmitted diseases (STD) clinic.
Data Sources/Study Setting. Menwho have sex with men STD clinic patients.
Study Design. We estimated a difference-in-differences linear regression model, com-
paring MSM whose first visit to the clinic was before (“control”) or after (“treatment”)
intervention implementation and controlling for patient.
Data Collection/Extraction. We used self-reported data on PrEP awareness and use
from STD clinic intake forms.
Principal Findings. Pre-exposure prophylaxis awareness between first and second
clinic visits increased 27.2 percentage points (pp) in the treatment group, relative to
13.7 pp in the control group. Similarly, PrEP use increased 7.1 pp in the treatment
group versus 2.4 pp in the control group. Based on adjusted estimates, the PrEP inter-
vention increased PrEP awareness by 24 pp (p < .01) and PrEP use by 5 pp (p = .01),
increases of 63 percent and 159 percent relative to the 6 months prior to the interven-
tion.
Conclusion. A brief, scalable STD clinic PrEP education intervention led to signifi-
cantly increased PrEP awareness and use among MSM. Health care providers should
consider implementing brief PrEP education interventions in sexual health care
settings.
Key Words. Human immunodeficiency virus, PrEP, prevention, intervention,
health education

The United States has more than 44,000 newly diagnosed cases of human
immunodeficiency virus (HIV) each year (Centers for Disease Control and
Prevention 2015). Gay, bisexual, and other men who have sex with men
(MSM) bear a disproportionate burden of HIV, accounting for 66 percent of
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newly diagnosed cases in the United States in 2014. There are also racial and
ethnic disparities in the burden of HIV; the lifetime risk of HIV is one in two
for black MSM and one in four for Hispanic MSM, relative to one in eleven
white MSM in the United States (Centers for Disease Control and Prevention
2015; Hess et al. 2016). Pre-exposure prophylaxis (PrEP) has the potential to
reduce the high burden of HIV among MSM and other populations at high
risk of HIV ( Juusola et al. 2012). Clinical trials have demonstrated that daily
oral PrEP is safe and efficacious (Grant et al. 2010;Molina et al. 2015;McCor-
mack et al. 2016) and observational studies have shown that PrEP is accept-
able and effective outside of clinical trial settings (Grant et al. 2014; Liu et al.
2014; Volk et al. 2015). Cost-effectiveness studies also indicate that PrEP is
cost-effective relative to other cost-effective alternatives and to the status quo
( Juusola et al. 2012; Drabo et al. 2016).

The Centers for Disease Control and Prevention (CDC) recommends
PrEP for adult MSM who are not in a monogamous relationship, have had
any condomless anal sex in the past 6 months, have had any sexually trans-
mitted disease (STD) diagnosis in the past 6 months, or are in a relationship
with a partner who is HIV positive (Centers for Disease Control and Preven-
tion 2014). Despite interest in using PrEP amongMSM (Grant et al. 2014; Liu
et al. 2014; Volk et al. 2015), PrEP scale-up has been slow since its Food and
Drug Administration approval in July 2012 (Kirby and Thornber-Dunwell
2014; Mimiaga et al. 2014; Flash et al. 2014; Eaton et al. 2015). Estimates of
PrEP awareness from Internet-based surveys of MSM range from 23 to 86
percent (Hamel et al. 2014; Mayer et al. 2015; Eaton et al. 2015; Goedel et al.
2016; Grov et al. 2015). Among MSM surveyed in 20 cities across the United
States in 2014, <5 percent of MSM had taken PrEP (Hoots et al. 2016). The
CDC estimates that up to 25 percent of MSM have indications for PrEP
(Smith et al. 2015). Improved PrEP uptake could lead to significant reductions
in new HIV infections among MSM (Juusola et al. 2012). PrEP scale-up has
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also been slow among health care providers, with the CDC estimating that
one-third of primary care providers had not heard of PrEP in 2014 (CDC
2015).

State and local health departments are beginning to step up efforts to
increase PrEP awareness and use through mass media campaigns and pro-
grams in clinical settings (The New York City Department of Health and Men-
tal Hygiene 2015; Anon n.d.; Holt 2016; Mayer 2016). The impacts of these
efforts have not been well characterized. The goal of the current study was to
evaluate the impact of a brief, clinic-wide education intervention to promote
PrEP awareness and use among MSM presenting to an STD clinic. The brief
intervention was incorporated into routine clinical care and offered to all
MSM presenting to the clinic starting in 2013. We used a quasi-experimental,
difference-in-differences analytical approach, comparing changes in PrEP
awareness, and use at a second clinic visit among MSM who presented for a
first visit after versus before intervention implementation (Dimick and Ryan
2014). To our knowledge, this is the first evaluation of an education-based,
structural-level intervention on PrEP awareness and use in a high-risk popula-
tion. Using data collected continuously for nearly 2 years prior and for more
than 2 years following intervention implementation, we were able to compare
PrEP awareness and use among MSM before and after the intervention began.

METHODS

Sample

The Rhode Island STD Clinic is the only publicly funded STD clinic in the
state. We reviewed de-identified data on demographic and behavioral vari-
ables and PrEP awareness and use from intake forms for all HIV-negative
MSM who made two or more visits to the Rhode Island STD Clinic between
January 1, 2012 and December 31, 2015. Patient intake forms allowed for par-
tial anonymity and included information on first name, sex, birth date, phone
number, race, and ethnicity. We identified repeat visitors as those who
reported the same phone number or birth date and the same sex, race, and eth-
nicity on different dates. We identified MSM as men who reported sexual
behavior with one or more men in the past 12 months during any of their
clinic visits, regardless of sexual behavior with women. We excluded those
who reported previously testing positive for HIV. Among MSM visiting the
clinic, the HIV prevalence is 6.5 percent, and HIV incidence is 2.0 percent
(Chan et al. 2015). As a negative control, we assessed changes in PrEP
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awareness and use among HIV-negative men who have sex with women only
(MSWO) who visited the STD clinic more than twice; MSWO did not receive
the PrEP education intervention and we expected no effect of the intervention
in this group.

Intervention

The Rhode Island STD Clinic implemented a clinic-wide, education-based
intervention for all MSM patients in November 2013. STD clinic staff mem-
bers were HIV counselors without formal medical training. Prior to imple-
menting the PrEP intervention, clinic staff provided one-on-one sexual risk
reduction counseling in a private clinic room while waiting for 20 minutes for
results from the OraQuick rapid HIV test (OraSure Technologies, Inc., Beth-
lehem, PA, USA). For the PrEP education intervention, all clinic staff received
training to deliver a brief (≤5 minutes) education session on PrEP effective-
ness, dosing, follow-up, side effects, and discussion of any other questions or
concerns about PrEP. Clinic staff integrated the PrEP education intervention
into the sexual risk counseling. In a private clinic room in a one-to-one coun-
seling session, clinic staff provided patients with information on what PrEP is,
who should consider it, and commonly asked questions. They answered any
patient questions and referred patients who were interested in PrEP care.
Clinic staff also shared with patients a one-page flyer with this information
(provided in Appendix S1). Clinic staff offered PrEP education to all MSM
regardless of risk behaviors, with the aim of improving PrEP awareness in the
general MSM population. The PrEP education session was typically
appended to the sexual risk counseling session. Each patient only received the
PrEP education intervention one time, based on whether the patient indicated
he or she had already had the session.

We considered men whose first clinic visit took place prior to interven-
tion implementation in November 2013 to be in the “control group” and men
whose first clinic visit took place after the intervention began to be in the
“treatment group.” We considered PrEP awareness and use recorded upon
intake at each man’s first clinic visit to be “before” potential intervention and
PrEP awareness and use recorded upon intake at eachman’s second clinic visit
to be “after” potential intervention.

The intervention was implemented in a busy clinical setting.
Although most MSM received the intervention, not all did due to lim-
ited staffing availability or time. We conducted an intention-to-treat anal-
ysis, considering all MSM patients who had prior clinic visits after
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intervention implementation began to have been exposed to the inter-
vention. Our estimates reflect the real-world effectiveness of intervention
implementation, rather than the efficacy of the intervention implemented
under strict trial conditions.

Outcomes

The main outcomes of interest were PrEP awareness and ever-use as reported
at patient intake at the beginning of the first clinic visit and at the beginning of
the second clinic visit. We assessed PrEP awareness based on whether patients
answered “yes” or “no” to a single question on intake forms, “Have you heard
of taking HIV medications to prevent infection in people who are HIV nega-
tive? (Pre-exposure prophylaxis, PrEP).” We also assessed PrEP use based on
whether patients answered “yes” or “no” to a single question on intake forms,
“Have you ever taken pre-exposure prophylaxis?” Patients are prescribed
PrEP outside of the STD clinic setting.

Analysis

We assessed differences in PrEP awareness by race/ethnicity and by age group
using logistic regression analysis. We categorized patients as aged 16–19, 20–
24, 25–29, 30–34, 35–44, 45–54, and 55 years or older. We also assessed the
extent to which the study population was representative of the broader HIV-
negative MSM population visiting the STD clinic. We estimated logistic
regression models and Wald chi-squared tests comparing the race/ethnicity
and age group of HIV-negative MSM patients visiting the clinic two or more
times, who were in the study sample, to the characteristics of all HIV-negative
MSM patients who visited the clinic.

For the main analysis, we used a difference-in-differences approach to
estimating the impact of the intervention on PrEP awareness and use. Differ-
ence-in-differences is an interrupted time series analytical approach that entails
comparing before–after changes in an outcome in a treatment group to before–
after changes in a control group (Angrist and Pischke 2008; Wooldridge 2010;
Dimick and Ryan 2014). This method is commonly used to evaluate policy and
other interventions not implemented in a randomized fashion (Copeland et al.
2012). Rather than comparing before–after outcomes in two separate clinics,
we use a historical control from the same clinic (Schneeweiss et al. 2001, 2002).

The two main assumptions required for the difference-in-differences
approach are parallel trends and common shocks (Dimick and Ryan 2014); in
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addition to these assumptions, in our use of a historical control, we assume that
the timing of the intervention implementation was exogenous and not based
on patient characteristics, so patient characteristics should not differ between
the treatment and control groups (Schneeweiss et al. 2002; Wooldridge 2010).
Parallel trends mean that time trends in the outcome should be equivalent in
the treatment group and control group prior to the intervention; the corollary
is that the trends in the treatment and control group would have continued to
be the same in the absence of an intervention.We assessed whether there were
systematic differences between patients who first visited the clinic before and
after intervention implementation by comparing the race/ethnicity and age
characteristics of the control and treatment groups through logistic regression
analyzes and Wald chi-squared tests. We categorized patients as non-Hispanic
white, non-Hispanic black, Hispanic/Latino, or other race/ethnicity. We
assessed the parallel trends requirement by estimating a logistic regression
model of PrEP awareness and use by year that included a variable interacting
year and treatment group. A statistically significant interaction term would
indicate baseline differences in treatment and control time trends in PrEP
awareness and use before intervention implementation. The common shocks
assumption requires that there were no events that would affect PrEP aware-
ness and use differently for the treatment and control groups, which we antici-
pate is the case in this study.

For the main difference-in-differences analysis, we estimated the
impact of the intervention on PrEP awareness and use through linear
regression models with patient fixed effects, half-year fixed effects, and with
an interaction term for being in the treatment group and making a second
visit. We estimated linear rather than logit models due to their unbiased
estimation properties with fixed effects analyzes (Greene 2004). Including
patient fixed effects means the analysis is based on within-patient changes
in PrEP awareness and use and controls for time-invariant patient character-
istics such as race, ethnicity, education, income, propensity to seek health
care, age group, and other patient characteristics that would not change dur-
ing the weeks or months between clinic visits. We used robust standard
errors to account for an increasing number of patients visiting the STD
clinic over time. We conducted a sensitivity analysis with quarter-year,
rather than half-year, fixed effects. We also depicted changes in PrEP aware-
ness and use over time by first and second patient visit and by treatment
and control group (Figures 1 and 2).

We highlight that PrEP awareness and use outcomes data were from
clinic intake forms that patients filled out prior to clinic visits. Patients in the
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control group made their first clinic visit prior to intervention implementa-
tion; thus, they filled out the intake form at their second visit prior to receiving
any intervention, even if they went on to receive the intervention during their
second visit. Patients in the treatment group filled out the intake form prior to
their first visit, and then received the intervention during their first visit; when
these patients filled out their intake form for their second visit, it was after
receiving the intervention during their first visit.

As a validity check, we conducted the same difference-in-differences
analysis among MSWO. Clinic staff did not deliver the PrEP intervention to
MSWO because of low rates of HIV among MSWO (Centers for Disease
Control and Prevention 2014).

IRB Approval

The Miriam Hospital Institutional Review Board approved review of clinical
records with a waiver of consent.

Figure 1: Difference-in-Differences: Pre-Exposure Prophylaxis (PrEP)
Awareness at Visits 1 and 2 in the Treatment Group and Control Group [Color
figure can be viewed at wileyonlinelibrary.com]

Notes. We did not plot PrEP awareness in the Control Group at visit 2 in 2012 because only five
patients in this categorymade a second visit in 2012.
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RESULTS

A total of 3,736 unique patients presented to the Rhode Island STD Clinic
during the time period; of these, 1,055 (28 percent) were MSM, and 964 (26
percent) were HIV-negative MSM. Of all HIV-negative MSM, 316 (33 per-
cent) visited the clinic more than once during the study period, with a median
of three total visits (range: 2–11). We included only participants who had two
or more clinic visits between January 2012 and December 2015 and restricted
the analysis to PrEP awareness and use at first and second visits. First and sec-
ond visits were an average of 8 months apart (range: 1–38 months). Among
HIV-negative MSM visiting the clinic two or more times, 82 (26 percent) first
visited prior to the PrEP intervention and 234 (74 percent) first visited after
the PrEP intervention began. At their first visits, 149 (47 percent) MSM were
aware of PrEP, and 8 (2.5 percent) were taking PrEP. There were no significant
differences between the race/ethnicity or age categories of the subset of HIV-
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Figure 2: Difference-in-Differences: Pre-Exposure Prophylaxis (PrEP) Use
at Visits 1 and 2 in the Treatment Group and Control Group [Color figure can
be viewed at wileyonlinelibrary.com]

Notes. We did not plot PrEP awareness in the Control Group at visit 2 in 2012 because only five
patients in this categorymade a second visit in 2012.
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negative MSM who visited the clinic more than once and those of all HIV-
negativeMSMwho visited once or more (Table S1).

We describe patient demographics in Table 1. Just under two-thirds of
the MSM population identified as non-Hispanic white, with 9 percent identi-
fying as non-Hispanic black, 16 percent identifying as Hispanic/Latino, and
11 percent identifying as another race. About half of the patients were under
the age of 30 years. There were no statistically significant differences between
the treatment group (whose first STD clinic visit took place after intervention
implementation) and the control group (whose first STD clinic visit took place
before intervention implementation).

We describe PrEP awareness and use at the first patient visit in Table 2.
PrEP awareness was lower among non-Hispanic blackMSM (26 percent) rela-
tive to MSM who were non-Hispanic white (56 percent, p = .014). PrEP
awareness and use were statistically significantly greater among MSM
between the ages of 25–54 years (47–59 percent) than among MSM between
the ages of 16–19 years (18 percent, p < .05). A total of eight (2.5 percent)

Table 1: Characteristics of MSMVisiting the Rhode Island STD Clinic

Overall
Sample

(N = 316)

Control
Group

(N = 82)

Treatment
Group

(N = 234)

Wald Chi-Squared Test
of Differences between

the Control and
Treatment Groups

N % N % N % OR 95%CI

Race/ethnicity
Non-Hispanic white 20 64 50 61 154 66 1.23 0.73–2.07
Non-Hispanic black 34 11 12 15 21 9 0.58 0.27–1.23
Hispanic/Latino 50 16 13 9 37 16 1.11 0.46–2.71
Other/Unknown 29 9 7 16 22 9 1.00 0.50–1.99

Age group
16–19 17 5 1 1 16 7 5.94 0.78–45.56
20–24 84 27 22 27 62 27 0.98 0.56–1.74
25–29 61 19 16 20 46 20 1.01 0.54–1.90
30–34 55 17 13 16 42 18 1.16 0.59–2.29
35–44 34 11 7 9 27 12 1.40 0.58–3.34
45–54 44 14 16 20 27 12 0.54 0.27–1.06
55+ 21 7 7 9 14 6 0.68 0.27–1.75

Notes.We compared differences in demographic characteristics between the control group (MSM
whomade their first STD clinic visit before intervention implementation) and the treatment group
(MSM who made their first STD clinic visit after intervention implementation) using logistic
regression andWald chi-squared tests.
**p ≤ .05, ***p ≤ .01.
MSM, men who have sex with men.
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patients reported using PrEP at their first visit, too few to analyze differences
by demographic characteristics.

In Table 3, we describe the results of the parallel trends test. We found
that there were not statistically significant differences in time trends in PrEP
awareness (adjusted odds ratio (AOR): 1.0, p = .527) and PrEP use (AOR: 1.0,
p = .630) in the treatment group relative to the control group. We also depict
unadjusted trends in PrEP awareness and use graphically in Figures 1 and 2.
The figures capture parallel time trends in PrEP awareness and use in the treat-
ment and control groups.

Pre-exposure prophylaxis awareness increased from 34.5 percent at
first visit to 48.2 percent at second visit (+13.7 percentage points [pp]) in
the control group, relative to an increase from 49.6 to 76.8 percent
(+27.2 pp) in the treatment group. PrEP use increased from 1.1 to 3.5 per-
cent (+2.4 pp) in the control group and from 2.8 to 9.9 percent (+7.1 pp) in
the treatment group.

We present the adjusted difference-in-differences estimate of the impact
of the PrEP intervention in Table 4. Among HIV-negative MSM patients,
PrEP awareness increased over time (11.5 percentage points/year, p < .001)

Table 2: PrEP Awareness and Use among MSM Visiting the Rhode Island
STD Clinic at First Visit (N = 316)

PrEPAwareness
PrEP Use

% OR 95%CI %

Race/ethnicity
Non-Hispanic white (N = 203) 51 Ref 3
Non-Hispanic black (N = 34) 26 0.35** 0.16–0.79 0
Hispanic/Latino (N = 50) 40 0.65 0.35–1.21 4
Other/unknown (N = 29) 58 1.38 0.63–3.03 4

Age group
16–19 (N = 17) 18 Ref 0
20–24 (N = 84) 35 2.46 0.65–9.26 0
25–29 (N = 61) 59 6.72*** 1.75–25.85 10
30–34 (N = 55) 58 6.49*** 1.67–25.23 0
35–44 (N = 34) 47 4.15** 1.01–17.11 0
45–54 (N = 44) 59 6.74*** 1.69–26.91 2
55 + (N = 21) 33 2.33 0.50–10.91 0

Notes. PrEP use was not great enough to analyze differences in PrEP use by demographic charac-
teristics.
**p ≤ .05, ***p ≤ .01.
MSM, men who have sex with men; PrEp, pre-exposure prophylaxis; STD, sexually transmitted
diseases.
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and PrEP use increased over time (2.8 percentage points/year, p = .033).
Visiting the STD Clinic after the PrEP intervention began was associated with
a 23.6 percentage point increase in PrEP awareness (p < .001) and a 5.2 per-
centage point increase in PrEP use (p = .010). Relative to PrEP awareness and
use in the 6 months before the intervention began, the intervention effect is
equivalent to a 63 percent increase in PrEP awareness and 159 percent
increase in PrEP use. These effects were robust to the use of quarter-year fixed
effects for PrEP awareness (22.8 percentage points, p < .001) and PrEP use
(4.8 percentage points, p = .037).

We present the results of the comparative analysis of PrEP awareness
and use among MSWO during the study period in Table 5. The education
intervention was not provided to MSWO. There was no difference in PrEP
awareness (1.01 percentage points, p = .760) or use (0.45 percentage points,
p = .564) at second visit amongMSWOwho presented for a first visit after rel-
ative to before intervention implementation.

Table 3: Test of Parallel Trends Assumption (N = 316)

PrEPAwareness PrEP Use

AOR 95%CI p-Value AOR 95%CI p-Value

Year 2.1 1.41–3.13 <.001 3.3 0.57–18.58 .182
Year*Treatment group 1.0 1.00–1.00 .527 1.0 1.00–1.00 .630
Race/ethnicity
Non-HispanicWhite Ref
Non-Hispanic Black 0.36 0.14–0.88 .026
Hispanic/Latino 0.57 0.29–1.14 .113
Other/Unknown 1.17 0.49–2.79 .726

Age group
16–20 Ref
21–24 3.74 0.88–15.92 .074
25–29 9.41 2.15–41.1 .003
30–34 10.34 2.33–45.98 .002
35–44 5.35 1.16–24.78 .032
45–54 9.59 2.09–43.95 .004
55+ 3.60 0.67–19.11 .133

Notes.We conducted a logistic regression analysis on PrEP awareness and PrEP use at first patient
visit. For the analysis of PrEP awareness, we controlled for all variables in the table and used
robust standard errors.With only eight patients reported PrEP use at first visit, we did not have suf-
ficient sample size to control for demographic characteristics in the analysis of PrEP use. Time
trends in PrEP awareness and PrEP use were not statistically significantly different between the
treatment group and the control group.
AOR, adjusted odds ratio; PrEp, pre-exposure prophylaxis.
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DISCUSSION

A brief, PrEP education intervention delivered at a busy STD clinic increased
PrEP awareness by 24 percentage points and increased PrEP use by 5 per-
centage points, equivalent to relative increases of 63 and 159 percent, respec-
tively. Increasing awareness is an important element of PrEP scale-up (Cohen
et al. 2013; Hamel et al. 2014). To our knowledge, this is the first published
study evaluating the effectiveness of an education-based intervention on PrEP
awareness and use. Using the difference-in-differences method of analysis,
including annual trends in PrEP awareness and use, and including patient
fixed effects, we were able to distinguish between increases in PrEP awareness
and use over time and further increases in PrEP awareness and use associated
with the intervention. PrEP awareness among MSM remained below 50 per-
cent and PrEP use remained below 3 percent prior to the intervention, indicat-
ing a need to increase PrEP awareness and use for MSM to benefit from the
protective effects of PrEP.

The intervention is concise and straightforward, making it easy to scale
up in other clinical settings. Our results are based on an intention-to-treat anal-
ysis and reflect PrEP education intervention effectiveness as implemented in a

Table 4: Difference-in-Differences Estimation of Associations between
Intervention and PrEPAwareness and Use amongMSM (N = 316)

PrEPAwareness PrEP Use

Percentage
Points 95% CI p-Value

Percentage
Points 95% CI p-Value

PrEP education
intervention

23.55 13.72–33.38 <.001 5.20 1.26–9.13 .010

Half-year
2012: Jan–Jun Ref Ref
2012: Jul–Dec 53.54 1.29–105.78 .045 �1.78 �7.02 to 3.45 .503
2013: Jan–Jun 34.44 �4.42 to 73.30 .082 �5.22 �14.01 to 3.57 .244
2013: Jul–Dec 35.61 0.84–72.05 .055 0.99 �3.98 to 5.97 .695
2014: Jan–Jun 56.10 20.80–91.40 .002 �1.84 �5.32 to 1.64 .299
2014: Jul–Dec 42.34 6.82–77.86 .020 0.87 �4.50 to 6.24 .750
2015: Jan–Jun 50.11 14.18–86.05 .006 2.72 �3.23 to 8.66 .369
2015: Jul–Dec 49.63 11.63–87.64 .011 5.39 �1.84 to 12.63 .143

Notes. We estimated linear models with patient and half-year fixed effects and robust standard
errors. The patient fixed effects control for time-invariant patient characteristics, including race,
ethnicity, age group, and socioeconomic status. The mean duration between the first visit and the
second visit was 8 months.
MSM, men who have sex with men; PrEp, pre-exposure prophylaxis.
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realistic clinical setting. Prior studies indicate that STD clinics are ideal settings
for reaching populations at high risk of HIVand for delivering PrEP (Liu et al.
2014). The intervention could also work well in other high-volume setting set-
tings such as primary care because it is brief and straightforward. Primary care
is an ideal setting for scaling up PrEP awareness and use because HIV-nega-
tive MSM are more likely to have contact with primary care than HIV care
providers (Baeten et al. 2013; Norton, Larson, and Dearing 2013). In the con-
text of slow PrEP scale-up (Mimiaga et al. 2009; Flash et al. 2014; Kirby and
Thornber-Dunwell 2014; Hamel et al. 2014), broad scale-up of the interven-
tion in primary care and STD clinic settings could help improve PrEP aware-
ness and use. As PrEP awareness increases among MSM, it will also be
important to focus greater attention on increasing PrEP use and addressing
other barriers to PrEP use, including willingness of providers to prescribe
(Centers for Disease Control and Prevention 2014), cost of medications and
clinical care, stigma, and adherence (Grant et al. 2010; Hosek 2015).

We found lower baseline levels of PrEP awareness among non-Hispanic
black relative to non-Hispanic white MSM. The lifetime risk of HIV for black
MSM in the United States is one in two, relative to one in eleven for white
MSM, and low PrEP awareness may exacerbate existing racial and ethnic
HIV disparities (Centers for Disease Control and Prevention 2015; Millett

Table 5: Difference-in-Differences Estimation of Associations between
Intervention and PrEPAwareness and Use amongMSWO (N = 243)

PrEPAwareness PrEP Use

Percentage
Points 95% CI p-Value

Percentage
Points 95% CI p-Value

Treatment group 1.01 �5.51 to 7.54 .760 0.45 �1.09 to 1.99 .564
Half-year
2012: Jan–Jun Ref Ref
2012: Jul–Dec 39.37 �15.15 to 93.89 .156 0.14 �0.65 to 0.93 .733
2013: Jan–Jun 26.58 �21.50 to 74.66 .277 �0.22 �0.70 to 0.25 .359
2013: Jul–Dec 34.05 �14.31 to 82.40 .167 0.09 �0.53 to 0.70 .786
2014: Jan–Jun 37.85 �10.92 to 86.61 .128 �0.81 �2.84 to 1.22 .432
2014: Jul–Dec 31.28 �18.07 to 80.62 .213 2.12 �1.06 to 5.31 .190
2015: Jan–Jun 34.82 �14.65 to 84.29 .167 �1.67 �4.25 to 0.90 .202
2015: Jul–Dec 35.91 �14.27 to 86.08 .160 0.99 �2.10 to 0.47 .529

Notes.We estimated linear models with patient fixed effects and robust standard errors, controlling
for patient age. The patient fixed effects control for time-invariant patient characteristics, including
race, ethnicity, and socioeconomic status.
PrEp, pre-exposure prophylaxis.
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et al. 2007). Differences in health literacy may play a role in different levels of
PrEP awareness by race (Osborn et al. 2007). Prior studies indicate that PrEP
education led to larger increases in PrEP interest among individuals with
lower educational attainment (Mimiaga et al. 2009; Liu et al. 2008). Scaling
up PrEP education efforts should focus on different racial and ethnic groups
and could help address disparities in HIV prevention.

Our study has a number of potential limitations. While the study
population had demographic characteristics consistent with those of other
HIV-negative MSM visiting the STD clinic, the study population may
not be generalizable to other MSM populations across the United States.
The main outcomes of PrEP awareness and use were based on patient
self-report. A main limitation of the study is that self-reported ever-use of
PrEP could be overreported due to social desirability bias among patients
who know that the clinic is promoting PrEP. The anonymous nature of
STD clinic visits and separation of PrEP prescribing from the STD clinic
location may reduce social desirability bias, but the possibility of this bias
remains a main limitation of the study. We also lacked detailed informa-
tion on the extent of PrEP awareness and PrEP use. It would be ideal to
have more comprehensive information on patient understanding of PrEP,
beyond whether patients had heard of PrEP. We were also unable to
determine whether patients were prescribed PrEP or currently using
PrEP. In addition to lacking these details of the outcome measures, we
lacked information on patient characteristics such as educational attain-
ment and socioeconomic status. While our fixed effects analysis controls
for confounding by these variables if they are time-invariant, information
on educational attainment, and socioeconomic status could provide fur-
ther information on whether PrEP education efforts are reaching those
with the lowest baseline levels of PrEP knowledge and the greatest bur-
dens of HIV. The intervention was implemented in a busy clinical set-
ting, and we do not have measures of intervention fidelity. It is possible
that not all MSM patients received the intervention, in which case our
intention-to-treat analyzes reflect underestimates of the overall efficacy of
the intervention.

CONCLUSIONS

A simple, 5-minute PrEP education intervention at a STD clinic was asso-
ciated with a statistically significant increase in PrEP awareness of 23 percent-
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age points and an increase in PrEP use of 5 percentage points among MSM
patients. There is a need for interventions to increase PrEP awareness and use,
especially among MSM who are racial and ethnic minorities in STD clinics,
primary care practices, and other settings providing sexual health care.
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