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ABSTRACT

Background and Objective: Pre-exposure prophylaxis (PrEP) effectively prevents the spread of the human
immunodeficiency virus (HIV). HIV is a disease primarily contracted by men who have sex with men or the
sharing of needles, syringes, and other drug injection equipment. However, there are some disparities over
the thought that PrEP patients have a disproportionate incidence of sexually transmitted infections (STls)
compared with non-PrEP patients.This study aims to clarify the disparity and identify if PrEP patients have a
higher incidence of STls.

Methods:A survey of 143 respondents was conducted on STl incidence, risk factors, and abstinence from
May 13, 2022, to June 20, 2022. The results were analyzed in Statistical Package for the Social Sciences
(SPSSV28.0.0.0). SPSS was used to analyze the descriptive statistics associated with STI data obtained from
the Naval Medical Readiness and Training Command, Camp Lejeune, Community Health Clinic Patient and
Laboratory Tracker.

Results: This study found a higher incidence of STls among PrEP patients than non-PrEP patients and a
statistical significance (p = 0.010) between the number of partners a person had sex with over the past year
and the lifetime incidence of STls. Portions of the data in the linear regression were used to calculate the
significance and can be used as a predictor of STls based on the number of partners a person has.This can
help patients within this community understand their actual risk of contracting an STI based on a potential
risk factor.

Conclusion and Implications for Translation: This study found a higher incidence of STls among PrEP
patients than non-PrEP patients. Additionally, the study can help public health professionals understand the
risks associated with military patients who take PrEP and target specific risk factors that influence the
disparity in the incidence of STls. Future studies may use survey data from this study to understand the
implications of other risk factors and their association with STls. Public health professionals can also use
these data to develop a predictive index for many risk factors.A predictive index on STl risk is an extremely
valuable tool as it allows users to view their risk of obtaining an STI.
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|. Introduction

Previous studies have raised concerns about men
who have sex with men (MSM) believing that they
do not need prophylaxis during sexual intercourse.
This belief increases their risk of acquiring
sexually transmitted infections (STls).">** Previous
qualitative studies demonstrated that 35%—-60% of
pre-exposure prophylaxis (PrEP) users were less
likely to use a condom if they were on medication
to prevent human immunodeficiency virus (HIV).23*
PrEP does not protect against STIs besides HIV,
making this school of thought particularly dangerous.
A systematic review and meta-analysis found that
most PrEP users are part of a culture or society that
promotes an increased risk of obtaining an STI.> On
the other hand, it is easy to view those who use
the drug as cautious, taking necessary preventative
measures to prevent one disease; thus, they would
be the same with other diseases. Some studies show
increased STls among this population, and others are
not.®” A 2019 study on the Public Health — Seattle &
King County STI Clinic found that PrEP users had
a higher propensity to contract rectal chlamydia
and rectal gonorrhea at 38 per 100 person-years
and 20.7 per 100 person-years, respectively. These
numbers were statistically significant compared with
non-PrEP patients at 10.4 per 100 person-years
and 9.8 per 100 person-years, respectively. This
study also indicated that the incidence of urethral
gonorrhea, syphilis, and pharyngeal chlamydia was
higher among PrEP users, although they were not
statistically significant.® Another 2019 study in
Chicago on MSM found no statistically significant
relationship between PrEP use and an increased risk
of contracting an ST through longitudinal, lagged, or
mediation models. This study found that PrEP users
had a higher propensity to have condom-less sex, but
that variable did not increase the mediating model’s
association between PrEP users and STls.?

The study among the active duty military
population experiences approximately 350 HIV
infections annually, with 87% occurring among men
who have sex with men. A 2018 survey found that
49% of the military’s primary care physicians had
poor knowledge of PrEP and only 29% had ever
been prescribed the drug. Often, HIV is immediately

referred to an infectious disease provider. This helps
explain the lack of knowledge among primary care
physicians and why, between 2014 and 2016, 60%
of U.S. Military Service members prescribed PrEP
were administered by an infectious disease provider.
This survey also found that 99% of PrEP patients
were male, 42% were under 28 years old, 47% were
White, 87% were men who had sex with men, 73%
did not use a condom, and 30% knowingly had sex
with an HIV-positive patient.'® These metrics are
startling because the U.S. Military has approximately
I.3 million personnel. Eighty-five percent of these
service members are men, of which an estimated
4.23% are men who have sex with men.”? If these
numbers tell you one thing, primary care physicians
need to understand PrEP and how to use it because
high incidences of condomless intercourse among
HIV-positive patients drive a need for routine STI
testing and ultimately result in an increased incidence
of STls.

To fully understand the ramifications of this study,
it is important to consider the culture and values
of PrEP patients. One study found that 78% of men
who have sex with men met behavioral criteria for
HIV prevention medication, but that patient did
not accept their risk as being high and rejected the
medication.'' Another study on sexual risk found that
those who perceived their risk as low had the least
knowledge of HIV. People in this community place
a stigma on PrEP users rejecting them as potential
partners and labeling them with a stereotype of
promiscuity. The current culture can contribute to
a low incidence of PrEP use in a community with a
high risk of getting HIV.'? This is why studies must
be clear about the risk factors contributing to STI
incidence. It would be a disservice to any researcher,
public health professional, or physician to spread
discouraging information about a drug that can be
99% effective against HIV if taken in seven doses per
week."?

This study aims to determine whether STI
incidence is higher among PrEP users than non-PrEP
users over 14 months in the Naval Medical Readiness
and Training Command (NMRTC), Camp Lejeune,
Community Health Clinic. Additionally, this study
aims to understand the incidence of STls, population
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risk factors, and length of sexual abstinence post-STI
using a self-reported patient survey.This study seeks
to answer two main research questions: (a) Do PrEP
and non-PrEP users have comparable ST incidence?
and (b) Can the number of sexual partners a person
has been a predictor of STl incidence?

2. Methods

Statistical Package for the Social Sciences (SPSS)'*
was used to answer these research questions
to analyze the descriptive statistics associated
with qualitative STI data obtained from the clinic
patient and laboratory tracker. Retrospective
data were obtained from January 2021 to March
2022, containing the STI results for 2,532 patients.
Access to the data was provided by the Director
of Community Health through an internal Excel
tracker, which included results for syphilis, urethral
gonorrhea, rectal gonorrhea, oral gonorrhea, rectal
chlamydia, oral chlamydia, and urethral chlamydia.
During the data cleaning process, filters were used
to sort results as symptomatic, non-symptomatic,
PrEP patients, or non-PrEP patients. Additionally, any
data that did not contain responses to all of these
variables were excluded from the study.

An in-person paper convenience sampling survey
was handed out at patient intake, which produced
143 respondents (93% response rate) from May |3,
2022, to June 20,2022, on STl incidence, risk factors,
and abstinence, and the results were analyzed in SPSS
using descriptive statistics and linear regression.The
survey consisted of the following questions:

e In the past year, have you had sex with? Men,
Women, Men, and Women, | have not had sex.

e In the past year, how many different partners
have you had sex with? _

e Have you ever had one of the following sexually
transmitted infections (STls): gonorrhea, chla-
mydia, syphilis, herpes simplex virus, or none of
the above?

e How many STls have you had in your lifetime?
__ (no.of STIs). I have never had an STI.

e If you have ever had an STI, how long did you
abstain from sex? __ (no. of days).

e If you have ever had an STI, how long did your
partner abstain from sex? ___ (no. of days).

e Do you take Truvada for pre-exposure prophy-
laxis? Yes/No

These two methods were the best way to answer
the research question because they target qualitative
and quantitative STI incidence, risk factors, and
behaviors among PrEP and non-PrEP patients.
Institutional Review Board approval (Application
Number: 2022-065) was sought from American
Public University System, and further approval was
provided by the director of NMRTC, Camp Lejeune,
Community Health Clinic.This location was selected
as it is a central hub for active duty PrEP patients on
Camp Lejeune. The survey was not selective in its
inclusion and was offered to any patient who sought
treatment at the clinic, regardless of age, sex, race,
or education.

3. Results

We investigated STI incidence among PrEP and
non-PrEP users by combining urethral, rectal, and
pharyngeal chlamydia and gonorrhea cases into
their respective categories. Figure | shows the first
research question, “Do PrEP and non-PrEP users
have comparable STl incidence?” Overall, there were
I'15 positive STI cases out of the 304 PrEP patients
for a 37.8% (378.3 per 1,000) STl incidence and 546
positive STI cases out of the 2,228 non-PrEP patients
for 24.5% (245.06 per 1000) STI incidence. Thus,
the incidence of STls among PrEP patients is 13.3%
higher than among non-PrEP patients (Figure 1).

The only STI that had a higher incidence in non-
PrEP patients was chlamydia. This disparity was 5%
higher in non-PrEP patients despite PrEP patients
being tested for rectal and pharyngeal chlamydia.
When comparing only urethral chlamydia among
both groups, non-PrEP patients had a 16.1% higher
incidence of urethral chlamydia. Another notable
variance between both groups was observed in
gonorrhea, where PrEP patients had a 14.9% higher
incidence. When removing rectal and pharyngeal
gonorrhea, because non-PrEP patients were not
tested for these STIs and only compared urethral
gonorrhea between both groups, non-PrEP patients
had a 0.9% higher incidence of urethral gonorrhea
(Figure 1).
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Table I: Descriptive statistics for survey question
how many STIs have you had in your lifetime
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Figure 1.STI Incidence by PrEP and non-PrEP Use

To answer the second research question, “Can
the number of sexual partners a person have been a
predictor of STl incidence?” The clinic survey yielded
descriptive statistics on the average number of STI
respondents had in their lifetime and the average
number of partner respondents had in the previous
year. Significantly fewer patients reported having an
STI, with the majority (51.7%) reporting never having
an STI. In this study, 37.8% of respondents reported
having at least one STl in their lifetime, leaving only
10.5% of respondents with multiple repeat STls after
initial treatment (Table I).

Respondents had a narrow range of sexual
partners, with 79.7% of respondents having between
zero and five sexual partners in the past year. Most
of these fell between two and three partners at
18.9% and 19.6%, respectively. The range of partners
was between 0 and 30, with the highest number of
partners reported by multiple respondents being
10 (4.9%;Table 2). Finding a correlation between the
number of sexual partners and the incidence of STls
could prove valuable in educating prospective STI
patients at the community health clinic.

Linear regression was used to find if a correlation
exists between the data in Table | (dependent
variable) and the data in Table 2 (independent
variable). The variable is statistically significant, with
a p value of 0.010 (Table 3).We can reject the null
hypothesis.'® Table 3 presents an “unstandardized
b” of 0.042 for the independent variable, suggesting
that each additional sexual partner in this population

Number Number of Percent of
of STIs* respondents respondents®
0 74 51.7
| 54 378
2 9 6.3
3 6 42

Percentages based on 143 respondents.

*Number of STls represents the number of previous STIs when reporting to the
clinic and completing the survey.This statistic does not include positive results
during that visit.

®Unit of measure is the number and percent of people responding to the respective
STls.

increases the risk of contracting an ST| by 0.042.The
coefficient standard error is 0.016, indicating a low
spread rate around the regression line.'® Additionally,
the “standardized coefficient f” of 0.214 suggests
a weak relationship between the dependent and
independent variables.'” This indicates no significant
correlation between the two variables; however,
as previously mentioned, the p value indicates a
relationship.

4. Discussion

The data analysis and survey were successful
in answering both research questions. The first
research question explored whether STI incidence
levels were comparable between PrEP and non-
PrEP users, revealing a significant difference between
the two populations. PrEP patients had a marginally
higher incidence of STI at 37.8% compared with
non-PrEP patients at 24.5%. At the same time, the
second question looking at the number of sexual
partners a person has had was shown to predict STI
incidence. Linear regression analysis between the
two variables demonstrated that each new person
in this population has sex, with increases their risk of
contracting an STI by 0.042. Establishing a predictive
value to determine STI risk has a profound impact
on the future of community health.A previous study
developed disease-specific predictive indexes like
the nomogram model for syphilis control practice.
This model has been successful in targeting high-
risk populations, increasing their syphilis testing, and
reducing overall transmission.'®
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Table 2: Descriptive statistics for survey question how many different partners have you had sex with

over the past year

Number of reported partners®

Number of respondents

Percent of respondents® Cumulative percent

0 3 2.1 2.1

| 24 16.8 18.9
2 27 18.9 378
3 28 19.6 57.3
4 18 12.6 69.9
5 14 9.8 79.7
6 3 2.1 81.8
7 5 3.5 85.3
8 6 4.2 89.5
9 2 1.4 90.9
10 7 4.9 95.8
I [ 0.7 96.5
14 | 0.7 97.2
15 | 0.7 97.9
17 [ 0.7 98.6
20 [ 0.7 99.3
30 | 0.7 100

Percentages based on 143 respondents.

*Number of partners represents the number of previous partners when reporting to the clinic and completing the survey.
*Unit of measure is the number and percent of people who responded to the respective number of partners.

Table 3: Regression table for annual sexual partners and lifetime STls

Question Unstandardized b Coefficients® Standardized t p value
standard error coefficients §
(Constant) 0.452 0.094 4.822 <.001*
In the past year, how many different 0.042 0.016 0.214 2.596 0.010

partners have you had sex with?

*Dependent variable: How many STls have you had in your lifetime?
*p < 0.001 (statistically significant).

The misinterpretation of PrEP causing increased
STI risk is a crucial concern in public health. It is
essential to dispel the notion that PrEP increases
the likelihood of contracting an STI, considering that
MSM accounted for 70% of HIV diagnoses in 2015."
Discouraging these patients from using PrEP could
exacerbate the HIV rate, which is a significant public
health issue. The increased STI incidence among
PrEP users is likely driven by increased risky sexual
behavior within this population.

A study on MSM found that higher rates of
condomless anal sex occurred in relationships where
one of the partners was on PrEP compared with

MSM relationships where no one was on PrEP® This
phenomenon appears to occur because patients
perceive the risk of contracting HIV as low when
using PrEP and disregard using condoms during sexual
intercourse. However, why these patients are not as
concerned about contracting bacterial STIs remains
unclear. One possible explanation is that these
infections are not lifelong and can be easily treated
if detected early. Unfortunately, adopting this thought
process would inadvertently contribute to the
transmission of these diseases. Given the heightened
risk faced by this population, the Centers for Disease
Control and Prevention (CDC) recommends
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screening PrEP patients for bacterial STls every
6 months. A joint modeling study conducted by
the CDC and the Rollins School of Public Health
indicates that conducting biannual testing for at least
40% of PrEP patients would significantly decrease
chlamydia and gonorrhea infections. The same study
also revealed that a reduction in condom use by 40%
within this population would still result in a 40%
reduction in chlamydia cases and a 42% reduction
in gonorrhea cases.?’ These findings underscore
the importance of regular screening and testing to
mitigate the spread of STIs among PrEP users.

The observed 13.3% higher incidence of STls
among PrEP patients in this study, combined with
the data from the CDC study, may encourage PrEP
users to seek regular STI testing. STI testing results
in lower transmission of STIs because the patient
will stop having intercourse until they are free of the
disease. The survey conducted in this study found
that 38.5% of respondents abstained from sexual
intercourse for at least 14 days, as recommended by
the CDC.»' The challenge is getting this information
to the public through social media, advertising, or
provider handouts.

A predictive index on STI risk is an extremely
valuable tool because it allows users to view their
risk of obtaining an STI.As seen in this study’s linear
regression of lifetime STIs versus yearly sexual
partners, there is only a small risk 0.042, but when
these studies are conducted on other risk factors,
such as unprotected sex, that number will change,
allowing a user to understand where their highest
risk is. Larger and more diverse studies are required
to develop a comprehensive predictive index. For
example, the data found in this study are particular
to the community health clinic population on Camp
Lejeune. Different areas around the United States
have higher or lower risks of obtaining disease
than Camp Lejeune, North Carolina.? Building a
predictive index would take much work, but the
struggle would be getting the public to use it. The
average user will not seek a peer-reviewed journal
to understand their risk of getting an STI but
might click an advertisement on Tick-Tok, YouTube,
Facebook, or dating applications that link them to
the predictive index.

Although the results of this study are specific
to one geographic location, sexually transmitted
risk factors and their effect on STl incidence can
be generalized to some extent despite variations
in transmission rates worldwide. While rates may
differ due to cultural, social, and healthcare factors,
identifying the increased risk in STI incidence by
factor can help to increase willingness to seek testing
and ultimately reduce transmission.

The study has several limitations.The study design
relies on self-reported data, which may be subject
to recall bias or social desirability bias. Participants
may have underreported or overstated adherence
to preventive measures, leading to inaccuracies in
the data collected. Additionally, confounding factors,
such as socio-economic status, education level, and
access to healthcare, might independently impact
STI rates aside from sexual behavior. Selection bias
is another potential limitation in this study because
the patients were on active duty, had similar financial
standings,and could pass an annual fitness test.These
factors limit the study from reflecting the broader
population of PrEP users. Despite the limitations
of this study, future research should examine risk
factors, such as condom use, drug use, and history
of STDs, to better understand their correlation to
STl incidence.

5. Conclusion and Implications for
Translation

Based on the findings of our study, the following
three key conclusions can be drawn in relation to STI
incidence, risk factors, and PrEP use. First, PrEP users
had a marginally higher STl incidence rate of 37.8% than
24.5% among non-PrEP patients. Second, the number
of sexual partners a person has annually predicted STI
incidence, with each additional partner increasing the
risk of contracting an STI by 0.042. Lastly, an increased
STlincidence among PrEP users is likely driven by risky
sexual behavior rather than using PrEP.

These findings have several implications for
public health and clinical practice. Healthcare
providers need to be knowledgeable about PrEP
and the sexual risk factors among those that use it.
Because MSM accounts for a significant proportion
of HIV diagnoses, discouraging the use of PrEP could
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negatively impact HIV rates. Instead, the focus should
be addressing risky behaviors and promoting safer
sexual practices among PrEP users. Additionally,
this study suggests that increased testing for
bacterial STls, such as chlamydia and gonorrhea,
could significantly reduce their transmission in PrEP
populations, which highlights the need for healthcare
providers to screen PrEP patients regularly and
provide appropriate education and counseling
regarding the importance of STI testing.

Our results highlight the importance of addressing
the high incidence of STls among PrEP users through
a multifaceted approach that includes comprehensive
sexual education, regular STI testing, and targeted
interventions to promote safer sexual practices. By
understanding the risk factors associated with STI
incidence and adopting evidence-based strategies,
public health initiatives and healthcare providers
can work toward reducing STI transmission and
promoting the overall sexual health and well-being
of MSM and PrEP users.
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Key Messages

» PrEP users had a marginally higher STI inci-
dence rate than non-PrEP users.

» The number of sexual partners a person has
each year can be used to predict STl incidence.

» The increased STl incidence among PrEP users
is likely due to unsafe sexual behavior.
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