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Abstract
Introduction: Youth account for a disproportionate number of new HIV infections; however, pre-exposure prophylaxis (PrEP)
use is limited. We evaluated PrEP counselling rates among non-Hispanic Black youth in the United States after a bacterial
sexually transmitted infection (STI) diagnosis.
Methods: We conducted a retrospective cohort study of Black youth receiving care at two academically affiliated clinics in
Philadelphia between June 2014 and June 2019. We compared PrEP counselling for youth who received primary care ser-
vices versus those who did not receive primary care services, all of whom met PrEP eligibility criteria due to STI diagnosis
per U.S. Centers for Disease Control and Prevention clinical practice guidelines. Two logistic regression models for receipt of
PrEP counselling were fit: Model 1 focused on sexual and gender minority (SGM) status and Model 2 on rectal STIs with both
models adjusted for patient- and healthcare-level factors.
Results: Four hundred and sixteen patients met PrEP eligibility criteria due to STI based on sex assigned at birth and sexual
partners. Thirty patients (7%) had documentation of PrEP counselling. Receipt of primary care services was not significantly
associated with receipt of PrEP counselling in either Model 1 (adjusted OR (aOR) 0.10 [95% CI 0.01, 0.99]) or Model 2 (aOR
0.52 [95% CI 0.10, 2.77]). Receipt of PrEP counselling was significantly associated with later calendar years of STI diagnosis
(aOR 6.80 [95% CI 1.64, 29.3]), assigned male sex at birth (aOR 26.2 [95% CI 3.46, 198]) and SGM identity (aOR 317 [95%
CI 39.9, 2521]) in Model 1 and later calendar years of diagnosis (aOR 3.46 [95% CI 1.25, 9.58]), assigned male sex at birth
(aOR 18.6 [95% CI 3.88, 89.3]) and rectal STI diagnosis (aOR 28.0 [95% CI 8.07, 97.5]) in Model 2. Fourteen patients (3%)
started PrEP during the observation period; 12/14 (86%) were SGM primary care patients assigned male sex at birth.
Conclusions: PrEP counselling and uptake among U.S. non-Hispanic Black youth remain disproportionately low despite recent
STI diagnosis. These findings support the need for robust investment in PrEP-inclusive sexual health services that are widely
implemented and culturally tailored to Black youth, particularly cisgender heterosexual females.
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1 INTRODUCT ION

Human immunodeficiency virus (HIV) and sexually transmitted
infections (STIs) among youth (individuals aged 13–24 years)
are an enduring public health issue in the United States. In
2018, the Centers for Disease Control and Prevention (CDC)
estimated 21% of 37,832 new HIV diagnoses were among
youth—approximately 50% of whom were non-Hispanic Black

youth [1,2]. Youth accounted for half of 19 million incident STI
diagnoses in 2018, with non-Hispanic Black youth dispropor-
tionately affected [3]. In 2012, the U.S. Food and Drug Admin-
istration (FDA) approved emtricitabine (FTC)/tenofovir diso-
proxil fumarate (TDF)—an antiretroviral medication previously
approved for HIV treatment in adults and adolescents [4,5]—
for pre-exposure prophylaxis (PrEP) in adults at increased risk
for HIV acquisition and expanded PrEP approval to include
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adolescents under 18 years of age in 2018 [6–8]. Per CDC
guidelines, a bacterial STI diagnosis in the previous 6 months
was an indication due to sexual risk behaviour [6,9]. Although
youth account for a disproportionate number of incident
HIV and bacterial STI infections, PrEP use among U.S. youth
remains limited [7,10–16].

Youth experience unique barriers to sexual health services
beyond those known to undermine linkage to PrEP services
among other key populations (e.g. lack of provider knowledge
and willingness to prescribe PrEP, clinic logistics, stigmatiz-
ing provider behaviour and decision-making biases, and lack
of accessible PrEP providers) [17–25]. Interpersonal dynam-
ics within the provider–patient dyad may affect linkage to
PrEP care among youth in ways that are challenging to iden-
tify [14,25]. Literature has been mixed regarding the influ-
ence of having a primary care provider on receipt of sex-
ual health services among youth. Prior studies have found
that when young people have established relationships with a
trusted healthcare provider and confidentiality concerns are
addressed, they are more likely to access healthcare, com-
municate about sexual and mental health, and return for
care [26–32]. Conversely, studies have demonstrated subop-
timal rates of HIV/STI screening and sexual health-related dis-
cussions between youth and healthcare providers [30–36],
which may adversely affect the provider’s ability to assess
the patient’s sexual health goals, HIV risk and prevention
behaviours, and HIV prevention needs—including provider-
initiated PrEP counselling with PrEP-eligible youth.

PrEP-related expenses (e.g. medication costs, appointments,
HIV/STI testing and monitoring labs), dependence on par-
ent/guardian insurance, concerns about inadvertent disclo-
sure of sexual risk behaviours and lack of clarity regard-
ing parental consent requirements further complicate PrEP
access for youth [3,14,25,37–45]. Many public/government
health insurance plans (e.g. Pennsylvania Medicaid/Children’s
Health Insurance Program) and commercial plans cover these
expenses, but they often require prior authorization from
the primary account holder (e.g. parent) or cost-prohibitive
co-pays [46–49]. Youth who are uninsured or do not wish
to use parental insurance might use the medication assis-
tance program offered by the manufacturer to cover the
cost of the medication. However, one must be 18 years
or older to be eligible for this program [25,47], and out-
of-pocket cost for appointments and tests may also be
unaffordable [12].

The ways in which these complex and interrelated fac-
tors impact a young person’s opportunities for PrEP coun-
selling during both primary care and sexual health vis-
its remain unclear. Our primary objective was to examine
PrEP counselling rates among U.S. non-Hispanic Black youth
after an incident bacterial STI diagnosis at combined pri-
mary care/government subsidized (i.e. Title X) clinics and iden-
tify patient- and healthcare-level factors related to receipt of
PrEP counselling. We hypothesized that among a cohort com-
prised of non-Hispanic Black youth at higher risk for HIV
acquisition due to incident bacterial STI diagnosis, primary
care providers would recognize STI diagnosis as an opportu-
nity to provide PrEP counselling, and receipt of primary care
services would be positively associated with receipt of PrEP
counselling.

2 METHODS

2.1 Study design

We conducted a retrospective cohort study of a convenience
sample of youth aged 13–24 years who sought STI testing
and treatment between June 2014 and June 2019 at two
academically affiliated clinics that both provided collocated
paediatric/adolescent primary care services and confidential
sexual/reproductive health services in Philadelphia, Pennsylva-
nia [36,50]. Youth without insurance were not able to access
primary care services at the sites. The services provided at
each of the two clinics were identical in scope. Confiden-
tial sexual and reproductive health services were provided to
youth regardless of insurance status using U.S. Federal Title X-
grant Family Planning funding. At both clinics, providers were
able to document Title X notes with additional billing and
electronic health record (EHR) privacy protections to mitigate
the risk of disclosure from documentation. STI testing was
standard practice at these sites for youth who (1) reported
symptoms or a partner with an STI, (2) requested STI test-
ing, (3) reported inconsistent condom use during visit (e.g.
visit for primary care services; visit for contraceptive services)
or (4) met criteria for annual chlamydia and/or gonorrhoea
screening [51,52] regardless of reason for visit. Both clinics
were comprised of a multidisciplinary team of providers (e.g.
certified registered nurse practitioners, residents, adolescent
medicine fellows, paediatric and adolescent medicine attend-
ings) affiliated with the same academic department. Providers
at both clinics were well-versed with Pennsylvania statues
regarding “mature minors” (i.e. those independently seeking
sexual health services) and routinely provided sexual health-
related services without parental consent. Given safety data in
the adolescent population from HIV treatment trials, the clear
and pressing need for prevention, lack of explicit age cutoff in
the FDA indication [5], limited but observable prescribing of
PrEP to minors nationally [7,8,13,47,53–55], department lead-
ership concluded that prescribing PrEP to “mature minors”
without parental consent was in accordance with Pennsylva-
nia state licensure. Clinical trainings on PrEP prescribing were
provided at both clinics, which included the importance of
PrEP for minor adolescents at increased risk for HIV infection.
We compared the documentation of PrEP counselling in nar-
rative clinic notes by primary care status. Of note, PrEP coun-
selling was not prompted in the EHR.

Patients at both sites were mostly African American (87%)
and Medicaid insured (79%). Patients were included if they
were aged 13–24 years at the time of STI diagnosis, non-
Hispanic Black/African American and had a qualifying STI
diagnosis for PrEP counselling based on sex assigned at birth
and self-reported sex of sexual partners [6,9]. Patients were
excluded if they had a previously documented PrEP prescrip-
tion at the time of first qualifying STI diagnosis or known HIV-
positive status prior to first qualifying STI diagnosis during
the study period. The “Sexually Transmitted Infections Among
Adolescents in Primary Care Settings in Philadelphia” study
protocol was reviewed by the Institutional Review Boards
(IRBs) at the Children’s Hospital of Philadelphia and Access
Matters (IRB Number 18-015008). The IRBs determined the
study qualified for exemption from IRB review under the
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revised 2018 Common Rule Requirements. A waiver of HIPAA
authorization was granted for accessing identifiable informa-
tion from the medical records.

2.2 Data sources and measurement

The primary outcome measure was EHR documentation of
PrEP counselling ≤6 months following the date of a quali-
fying STI diagnosis at an outpatient clinic visit. PrEP coun-
selling was defined as EHR documentation of discussions and
recommendations regarding PrEP based on chart review of
clinical notes. Additional PrEP counselling documentation (e.g.
date of counselling and provider type) was obtained by chart
review. Secondary outcomes included EHR documentation of
FTC/TDF prescription for PrEP and new HIV diagnoses.

An institution-wide EHR was implemented prior to Jan-
uary 2014. STI and HIV testing data from the two clin-
ics were captured in near-real time from the medical sys-
tem’s STI database using a commercial business intelligence
application (Qlik, Radnor, PA) [36,50]. We performed EHR
data abstraction using a standardized electronic data abstrac-
tion instrument to obtain information associated with each
STI encounter collected as part of routine patient care mea-
sures. Both clinics utilized the same standardized EHR sexual
and reproductive health template that included sexual history
questions. Patient-level variables included age, sex assigned
at birth, gender identity (cisgender or not), gender of sex-
ual partners, insurance status and type (insured or unin-
sured; public/government or commercial), primary care sta-
tus (receiving primary care at the site or not) and STI test
results (date and specimen source). Sexual and gender minor-
ity (SGM) youth were defined as youth who self-reported
same sex partners; assigned male sex at birth with a rectal STI
diagnosis; and/or gender identity differed from sex assigned at
birth. In accordance with CDC guidelines for PrEP eligibility,
qualifying STI diagnoses included (1) incident Chlamydia tra-
chomatis diagnosis via urine, rectal or oropharyngeal nucleic
acid amplification test (NAAT) among SGM patients assigned
male sex at birth; (2) incident Neisseria gonorrhoea diagnosis
via urine, rectal, oropharyngeal or endocervical NAAT regard-
less of sex; and/or (3) incident syphilis diagnosis by serologic
tests (i.e. Rapid Plasmin Reagin plus serum treponemal test)
regardless of sex. Chlamydia was not a qualifying diagnosis
for individuals assigned female sex at birth or heterosexual
cisgender males [6]. Healthcare-level variables included clinic
site, being an adolescent medicine specialist (completed an
adolescent medicine fellowship or not). Diagnoses in the set-
ting of self-reported sexual assault were excluded.

2.3 Statistical methods

Associations between independent categorical variables and
primary care status were evaluated using Pearson’s χ2 test
or Fisher’s exact test, depending on subgroup size. Associa-
tions between independent continuous variables and primary
care status were evaluated using independent two-sample t
test or Wilcoxon rank-sum test depending on normality of
distribution. To investigate patient- and healthcare-level fac-
tors associated with the primary outcome, univariable logis-
tic regression analyses were used to calculate odds ratios

(ORs) and 95% confidence intervals (CIs). Variables evalu-
ated with univariable analysis were selected a priori based
on prior research [13,39,43,49,56–59]. Multivariable logistic
regression analyses were used to examine the association
between receipt of primary care services and primary out-
come, adjusting for patient- and healthcare-level factors. Due
to the collinearity of rectal STI diagnosis and SGM status, two
multivariable models were fit for the primary outcome: Model
1 included sex assigned at birth and SGM status; Model 2
included sex assigned at birth and rectal STI diagnosis. A sen-
sitivity analysis was performed to examine the effect of SGM
status and rectal STI diagnosis on the odds of receiving PrEP
counselling, categorizing participants into four groups: SGM
assigned male sex at birth with rectal STI, SGM assigned male
sex at birth without rectal STI, cisgender females and cisgen-
der heterosexual males. Adjusted odds ratios (aORs) and 95%
CIs were calculated. Analyses were performed using STATA
version 15.0 (College Station, TX) with two-sided hypothesis
tests and p-value of <0.05 as the criteria for statistical signif-
icance.

3 RESULTS

3.1 Demographics

Over the study period, 416 HIV-negative non-Hispanic
Black youth were diagnosed with a PrEP-qualifying bacterial
STI. Patient characteristics at first qualifying STI encounter
included median age of 17 years (interquartile range (IQR)
16–18), a predominance of cisgender females with large
majority covered by public/government insurance and receiv-
ing primary care services at a clinic site (Table 1). Among the
54 (13%) SGM youth, 44 were assigned male sex at birth.
One transgender female patient was identified and reported
only male sexual partners.

3.2 First qualifying STI encounter

All heterosexual cisgender males qualified for PrEP due to
incident gonorrhoea diagnosis. All but one cisgender female
qualified for PrEP due to incident gonorrhoea diagnosis; one
qualified due to syphilis diagnosis. Although not an indica-
tion for PrEP by the most conservative CDC guidelines, con-
comitant chlamydia infection was common among cisgender
females (124; 47%) and heterosexual cisgender males (52;
48%). Among the SGM patients assigned male sex at birth, 21
(48%) were diagnosed with an ≥1 bacterial rectal STI, and 18
(41%) had a rectal STI diagnosis with negative urine gonor-
rhoea and chlamydia testing.

3.3 Receipt of PrEP counselling

Thirty patients (7%) had documentation of PrEP counselling:
27 (90%) SGM youth assigned male sex at birth, one hetero-
sexual cisgender male and two cisgender female youth. The
median (IQR) age of patients who received counselling was
17 (IQR 15–18 years), and almost half (14; 47%) were less
than 18 years old and counselled before FDA approval in
adolescents. One 18-year-old heterosexual male primary care
patient received counselling in 2018, had public insurance,
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Table 1. Characteristics of 416 HIV-negative U.S. non-Hispanic Black youth diagnosed with PrEP-qualifying bacterial STI at first
STI encounter by primary care statusa

Characteristic

Total

N = 416

Not primary care

patient

(n = 81)

Primarycare

patient

(n = 335) p

Insurance status and type <0.001
Uninsured 32 (8%) 32 (40%) 0 (0%)

Insured (public/government) 299 (72%) 37 (46%) 262 (78%)

Insured (commercial) 85 (20%) 12 (15%) 73 (22%)

Age at STI encounter in years, median (IQR) 17 (16–18) 17 (16–19) 17 (16–18) 0.01

Date of qualifying STI diagnosis in years,

median (IQR)

2016 (2015–2017) 2016 (2015–2018) 2016 (2015–2017) 0.07

Sex assigned at birth, n (%) 0.03

Male 153 (37%) 21 (26%) 132 (39%)

Female 263 (63%) 60 (74%) 203 (61%)

Sexual and gender minority (SGM)b status,

n (%)

0.08

SGMb assigned male sex at birth 44 (11%) 6 (7%) 38 (11%)

Cisgender heterosexual male 109 (26%) 15 (19%) 94 (28%)

Assigned female sex at birth 263 (63%) 60 (74%) 203 (61%)

Provider training specialty, n (%) 0.10

Not adolescent medicine provider 323 (78%) 57 (70%) 266 (79%)

Adolescent medicine provider 93 (22%) 24 (30%) 69 (21%)

Clinic site, n (%) 0.44

Site 1 262 (63%) 48 (59%) 214 (64%)

Site 2 154 (37%) 33 (41%) 121 (36%)

Bold values indicate statistical significance, p < 0.05.
Abbreviations: IQR, interquartile range; SGM, sexual and gender minority; STI, sexually transmitted infection.
aBivariate comparisons of baseline characteristics between patients who receive primary care services versus those who do not receive pri-
mary care services were completed using t-/Wilcoxon–Mann–Whitney tests for continuous variables and χ2/Fisher’s exact tests for categorical
variables. Statistical significance: p < 0.05, two-tailed. Data are presented as median (IQR) for continuous measures, and n (%) for categorical
measures.
bYouth assigned male sex at birth who were diagnosed with a rectal STI were defined as SGM.

was diagnosed with urogenital gonorrhoea and chlamydia, and
was seen by an adolescent medicine provider. Both cisgender
females received PrEP counselling in 2017, were 18–19
years old, insured and diagnosed with gonorrhoea only. They
differed by primary care status, insurance type (public vs. pri-
vate) and provider type (adolescent medicine vs. not). Results
of univariable and multivariable logistic regressions assessing
patient- and healthcare-level factors and documentation of
PrEP counselling are shown in Table 2. Receipt of primary
care services at one of the clinic sites was not significantly
associated with receipt of PrEP counselling in either Model 1
or Model 2. In both models, being diagnosed with a qualifying
STI after 2016 and being assigned male sex at birth were pos-
itively associated with receipt of PrEP counselling. In Model
1, being an SGM youth and in Model 2, being diagnosed
with a rectal STI were significantly associated with receipt of
PrEP counselling. A sensitivity analysis (Table 3) also found
markedly high odds of receiving PrEP counselling among SGM
assigned male sex at birth and revealed an additive effect
of being an SGM male with a rectal STI compared to SGM
males without a rectal STI on the odds of receiving PrEP
counselling.

3.4 Receipt of PrEP prescription

Fourteen (3%) patients were prescribed FTC/TDF for PrEP, all
of whom were insured. Twelve (86%) were SGM primary care
patients assigned male sex at birth. Two patients who did not
receive primary care services at a clinic site were prescribed
PrEP: a 17-year-old SGM male and a 19-year-old heterosexual
cisgender female. The female patient prescribed PrEP was not
seen by an adolescent medicine provider.

3.5 New HIV diagnoses

All patients who acquired HIV during our observation period
were SGM male primary care patients, and none were diag-
nosed with HIV at the first qualifying STI encounter. The pro-
portion of the cohort that experienced incident HIV infection
was 11% (5 out of 44) among SGM patients assigned male
sex at birth and 1% among the overall cohort. Three patients
previously received PrEP counselling, one of whom was pre-
scribed PrEP for 2 years but discontinued it 1 year prior to
his HIV diagnosis.
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Table 2. Univariable and multivariable logistic regression assessing patient- and healthcare-level factors and PrEP counselling doc-
umentation at first qualifying encounter among 416 HIV-negative U.S. non-Hispanic Black youth, 2014–2019a

Model 1b Sex assigned at

birth and SGM status

Model 2c Sex assigned at

birth and rectal STI

Characteristic

Unadjusted

OR (95% CI) p
Multivariablea

OR (95% CI) p
Multivariablea

OR (95% CI) p

Primary care patient (Ref: Not a primary

care patient)

0.96 (0.38, 2.44) 0.94 0.10 (0.01, 0.99) 0.05 0.52 (0.10, 2.77) 0.44

Insurance status (Ref: Uninsured) 2.53 (0.33,19.2) 0.37 23.8 (0.70, 806) 0.08 11.2 (0.60, 211) 0.11

Age (years) 0.93 (0.75, 1.17) 0.54 1.10 (0.74, 1.64) 0.64 0.92 (0.67, 1.27) 0.63

Year of STI diagnosis 2017–2019 (Ref: Year

of STI diagnosis 2014–2016)

2.73 (1.28, 5.83) 0.01 6.80 (1.64, 29.3) <0.01 3.46 (1.25, 9.58) 0.02

Adolescent medicine specialist provider (Ref:

Not adolescent medicine)

1.83 (0.82, 4.05) 0.14 3.69 (0.86, 15.9) 0.08 1.37 (0.47, 3.99) 0.56

Clinic site #2 (Ref: Clinic site #1) 0.84 (0.38, 1.85) 0.67 2.45 (0.54, 11.0) 0.24 1.26 (0.43, 3.68) 0.67

Assigned male sex at birth (Ref: Assigned

female sex at birth)

29.2 (6.85, 125) <0.001 26.2 (3.46, 198) <0.01 18.6 (3.88, 89.3) <0.001

Documented same sex sexual partners (Ref:

No documentation of same sex partners)

194 (43.7, 859) <0.001 317 (39.9, 2521) <0.001

Diagnosed with rectal STI (Ref: No rectal

diagnosis at encounter)

54.1 (19.2, 152) <0.001 28.0 (8.07, 97.5) <0.001

Bold values indicate statistical significance, p < 0.05.
Abbreviations: 95% CI, 95% confidence interval; aOR, adjusted odds ratio; Ref, Reference; SGM, sexual and gender minority; STI, sexually trans-
mitted infection.
aUnivariable and multivariable logistic regression models. Statistical significance: p < 0.05, two-tailed.
bVariables included in Model 1: primary care status, insurance status, year of qualifying STI diagnosis, medical provider specialty, clinic site,
participant age at the time of qualifying STI diagnosis, sex assigned at birth and SGM status. Youth assigned male sex at birth who were
diagnosed with a rectal STI were defined as SGM.
cVariables included in Model 2: primary care status, insurance status, year of qualifying STI diagnosis, medical provider specialty, clinic site,
participant age at the time of qualifying STI diagnosis, sex assigned at birth and rectal STI diagnosis.

4 D ISCUSS ION

We found that less than 10% of our cohort of U.S. non-
Hispanic Black youth diagnosed with an incident bacterial STI
had documentation of PrEP counselling; however, the odds
of receiving counselling did significantly improve over time.
Contrary to our hypothesis, receipt of primary care services
was not significantly associated with receipt of PrEP coun-
selling. In 2018, non-Hispanic Black females made up 57% of
new HIV diagnoses among cisgender females in the United
States [60]. Despite this alarming disparity, cisgender females
in this cohort were disproportionately and significantly less
likely to receive counselling than patients assigned male sex
at birth. This disparity is consistent with recent data showing
fewer than 5% of PrEP-eligible cisgender females were pre-
scribed PrEP [7]. Our results suggest that despite increased
rates of PrEP counselling over time, providers did not consis-
tently adhere to clinical practice guidelines, particularly dur-
ing qualifying encounters with Black youth who were not
SGM male youth. Providers’ heuristics in PrEP decision mak-
ing remained unilaterally focused on sexual minority males
regardless of pre-existing primary care relationship or medical
specialty. Future efforts to improve PrEP implementation may
benefit from including strategies to address and/or bypass
provider-level heuristics and biases in PrEP delivery. Recent

bacterial STI diagnosis is a frequently missed opportunity for
medical providers to inform and counsel young Black cisgen-
der females—a population with low rates of PrEP awareness
[61,62].

SGM patients assigned male sex at birth in this cohort
represent a population particularly vulnerable to HIV acqui-
sition. Half were diagnosed with a rectal STI and more than
a third had a rectal STI with negative urine gonorrhoea and
chlamydia testing. These findings underscore the importance
of adhering to CDC recommendations regarding oropharyn-
geal, urogenital and rectal STI screening to ensure patients
are appropriately tested and treated [6]. While it is encour-
aging that PrEP-eligible SGM patients assigned male sex at
birth were the most likely group to receive PrEP counselling,
only two-thirds received it. Our sensitivity analysis revealed
an additive effect of being an SGM male with a rectal STI
compared to SGM males without a rectal STI on odds of
receiving PrEP counselling. Thus, rectal STI diagnosis likely
influenced providers’ PrEP decision making, whereas guide-
lines and public health imperatives would have them discuss
PrEP irrespective of this additional risk to SGM males. These
findings reinforce the imperative responsibility of providers
to foster an environment in which youth feel empowered
to discuss sexual health goals and behaviours and engage in
shared decision making about HIV prevention methods in a
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Table 3. Sensitivity analysis: univariable and multivariable logistic regression assessing patient- and healthcare-level factors and
PrEP counselling documentation at first qualifying encounter among 416 HIV-negative U.S. non-Hispanic Black youth, 2014–
2019a

Characteristic

Unadjusted

OR (95% CI) p
Multivariable a

OR (95% CI) p

Primary care patient (Ref: Not a primary care patient) 0.96 (0.38, 2.44) 0.94 0.28 (0.03, 2.64) 0.27

Insurance status (Ref: Uninsured) 2.53 (0.33, 19.2) 0.38 15.7 (0.41, 597) 0.14

Aged (years) 0.93 (0.75, 1.17) 0.54 1.07 (0.71, 1.62) 0.74

Year of STI diagnosis 2017–2019 (Ref: Year of STI

diagnosis 2014–2016)

2.73 (1.28, 5.83) 0.01 9.00 (1.93, 41.9) <0.01

Adolescent medicine specialist provider (Ref: Not

adolescent medicine)

1.83 (0.82, 4.05) 0.14 2.63 (0.64, 10.9) 0.18

Clinic site #2 (Ref: Clinic site #1) 0.84 (0.38, 1.85) 0.67 2.53 (0.52, 12.3) 0.25

Sexual and gender minority (SGM) status

SGMb assigned male sex at birth with rectal STI

SGMb assigned male sex at birth without rectal STI

Cisgender females

(Ref: Cisgender heterosexual male)

270 (30.4, 2400)

118 (14.0, 994)

0.83 (0.07, 9.22)

<0.001
<0.001
0.88

939 (61.9, 14254)

349 (29.8, 4091)

0.60 (0.04, 8.26)

<0.001
<0.001
0.70

Bold values indicate statistical significance, p < 0.05.
Abbreviations: 95% CI, 95% confidence interval; aOR, adjusted odds ratio; Ref, Reference; SGM, sexual and gender minority; STI, sexually trans-
mitted infection.
aUnivariable and multivariable logistic regression models. Statistical significance: p < 0.05, two-tailed.
bVariables included in sensitivity analysis: primary care status, insurance status, year of qualifying STI diagnosis, medical provider specialty, clinic
site, participant age at the time of qualifying STI diagnosis, sex assigned at birth and sexual and gender minority status.

manner that applies clinical practice guidelines more consis-
tently [6,13,25,26,29,49]. The subset of the cohort that expe-
rienced incident HIV infection—all five of whom were SGM
primary care patients—reflects the ongoing HIV disparities in
the United States [1,15]. Among this cohort of more than 400
PrEP-eligible Black youth, EHR documentation of PrEP coun-
selling was inadequate, and rates of PrEP use were rare.

Although we were unable to directly compare rates of PrEP
counselling to other groups, the very low rates of PrEP coun-
selling and prescription among this cohort are consistent with
other studies that have shown inequitable PrEP care contin-
uum outcomes among Black individuals [7,16,61,63,64] and
highlight the urgent need to ensure equitable PrEP access
among this priority population or risk potentiating existing
HIV disparities rather than alleviating them. Further investiga-
tion is warranted to identify and remove barriers to provider-,
clinic- and system-level PrEP implementation.

This study has several limitations to consider. We con-
ducted a retrospective analysis of data collected during
routine patient care measures using a standardized sexual
health template that included basic sexual information (e.g.
gender of sex partners) but did not include other relevant
sexual risk behaviours (e.g. engagement in sex work). By
employing the most conservative CDC sexual risk criteria,
we likely underestimated the number of youth who could
benefit from PrEP counselling, such as cisgender females
with multiple chlamydia diagnoses. Therefore, the actual
deficit in PrEP use is likely even more pronounced than we
found. There may have been misclassification of the primary
outcome if providers were providing PrEP counselling but not
documenting it. However, we doubt this varied by primary

care status, particularly given similar rates of documentation
of same-sex sexual partners. Moreover, we had 80% power
to detect a clinically meaningful absolute difference of 10%
in PrEP counselling between those not receiving primary care
services versus those receiving primary care services, compar-
ing counselling rates 3% versus 13%, which was not observed.
Although our findings clearly indicate that PrEP counselling
occurs primarily among SGM patients, our effect estimates
were unstably large due to the rare occurrence of the out-
come among cisgender females and cisgender heterosexual
males. This underscores the need for large multicentre studies
that enrol high numbers of cisgender heterosexual and SGM
youth. Given the retrospective nature of this study, unmea-
sured confounding and our inability to evaluate providers’
reasons for not counselling are important concerns, including
potential PrEP-related stigma and provider bias. In addition,
PrEP was not approved for all ages covered in the study for
the full observational period. However, among patients who
received PrEP counselling, almost half were minors counselled
before U.S. FDA approval in adolescents, and neither provider
specialty nor study site was associated with the odds of
receiving counselling. These findings suggest that providers
were aware of PrEP, and their decisions to counsel patients
were not limited to concerns regarding FDA approval. Other
PrEP formulations (e.g. tenofovir alafenamide/emtricitabine)
were not licensed in the United States during the time of this
study; therefore, we are unable to estimate the effects those
changes may have on current PrEP prescribing practices. All
study participants were non-Hispanic Black youth, thus limit-
ing the generalizability to other racial/ethnic groups. However,
rates of HIV acquisition in the United States are highest
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among Black youth and adults, making these findings highly
relevant. This study was conducted at a single urban aca-
demic institution, thus potentially limiting the generalizability
to other settings. However, it is notable that counselling and
prescription rates were very low at this institution despite
having an STI focus, providers with expertise in the provision
of sexual and reproductive healthcare for minors and early
support from the department’s leadership. Rates are likely
lower in other settings. Future qualitative research is needed
to understand the barriers to provider-initiated PrEP coun-
selling given the urgent need to address inequities in PrEP
uptake among this U.S. priority population.

5 CONCLUS IONS

There is an urgent need for public health professionals and
healthcare providers to overcome barriers to PrEP uptake
among U.S. non-Hispanic Black youth—a population for which
HIV incidence remains disproportionately high. The results of
this study suggest that receipt of primary care services—and
the continuity underlying that relationship—may have little
bearing on a provider’s PrEP-counselling practices for youth
at increased risk for HIV acquisition. Alleviating disparate
rates of PrEP access and uptake will require robust invest-
ment in PrEP-inclusive sexual health services that are widely
implemented and culturally tailored for Black youth in the
United States.

AUTHORS ’ AFF I L IAT IONS

1Department of Medicine (Infectious Diseases), University of Pennsylvania Perel-
man School of Medicine, Philadelphia, Pennsylvania, USA; 2Department of Bio-
statistics, Epidemiology and Informatics, University of Pennsylvania Perelman
School of Medicine, Philadelphia, Pennsylvania, USA; 3Kaiser Permanente Wash-
ington Health Research Institute, Seattle, Washington, USA; 4Craig Dalsimer Divi-
sion of Adolescent Medicine, Children’s Hospital of Philadelphia, Philadelphia,
Pennsylvania, USA; 5PolicyLab, Children’s Hospital of Philadelphia, Philadelphia,
Pennsylvania, USA; 6Department of Family & Community Health, University of
Pennsylvania, Philadelphia, Pennsylvania, USA; 7Department of Pediatrics, Univer-
sity of Pennsylvania Perelman School ofMedicine, Philadelphia, Pennsylvania, USA

COMPET ING INTERESTS

The authors declare that they have no competing interests.

AUTHORS ’ CONTR IBUT IONS

DLW, PAS, JAB, IF, SMW and RG contributed to conception or design of project.
DLW, PAS, DTP, JP, JAB, SMW and RG contributed to acquisition, analysis or
interpretation. DLW drafted the manuscript. DLW, PAS, JAB, SMW and RG criti-
cally revised the manuscript. DLW, PAS, DTP, JP, JAB, IF, SMW and RG gave final
approval and agree to be accountable for all aspects of work ensuring integrity and
accuracy.

DATA AVAILAB I L ITY STATEMENT

Study data are available from the corresponding author (DLW) upon request.

ACKNOWLEDGEMENTS

None.

FUNDING

This work was supported by the National Institute of Mental Health
K23MH119976 (Wood) and the Children’s Hospital of Philadelphia Research

Institute K-Readiness Award (principal investigator: SMW). Research reported
in this publication was supported by the National Institute of Allergy and
Infectious Diseases T32AI055435 (Lautenbach). This publication was made
possible through core services and support from the Penn Center for AIDS
Research (P30AI045008) and Penn Mental Health AIDS Research Center
(P30MH097488).

DISCLA IMER

The content is solely the responsibility of the authors and does not necessarily rep-
resent the official views of NIH.

REFERENCES

1. CDC. HIV surveillance report, 2018 (updated). U.S. Department of Health and
Human Services; 2020.
2. Grubb LK, Committee on Adolescence. Barrier protection use by adolescents
during sexual activity. Pediatrics. 2020;146(2):e2020007245. https://doi.org/10.
1542/peds.2020-007245. Epub 2020 Jul 20. PMID: 32690805.
3. CDC. Sexually transmitted disease surveillance 2018. Atlanta, GA: U.S. Depart-
ment of Health and Human Services; 2019.
4. U.S. Food and Drug Administration. Drug approval package truvada (emtric-
itabine and tenofovir disoproxil fumarate) tablets. Rockville, MD: U.S. Department
of Health and Human Services; 2004.
5. U.S. Food and Drug Administration. Decisional review for NDA 21752/S-30.
Rockville, MD: U.S. Department of Health and Human Services; 2012.
6. CDC. Preexposure prophylaxis for the prevention ofHIV infection in theUnited
States—2017 update: a clinical practice guideline. Atlanta, GA: U.S. Department of
Health and Human Services; 2018.
7. Huang YA, Zhu W, Smith DK, Harris N, Hoover KW. HIV preexposure prophy-
laxis, by race and ethnicity – United States, 2014–2016. MMWR Morb Mortal
Wkly Rep. 2018;67(41):1147–50.
8. Hosek SG, Landovitz RJ, Kapogiannis B, Siberry GK, Rudy B, Rutledge B, et al.
Safety and feasibility of antiretroviral preexposure prophylaxis for adolescent men
who have sex with men aged 15 to 17 years in the United States. JAMA Pediatr.
2017;171(11):1063–71.
9. CDC. Preexposure prophylaxis for the prevention ofHIV infection in theUnited
States – 2014 — clinical providers’ supplement. Atlanta, GA: U.S. Department of
Health and Human Services; 2014.
10. Siegler AJ, Mouhanna F, Giler RM, Weiss K, Pembleton E, Guest J, et al. The
prevalence of pre-exposure prophylaxis use and the pre-exposure prophylaxis-
to-need ratio in the fourth quarter of 2017, United States. Ann Epidemiol.
2018;28(12):841–9.
11. Magnuson D, Hawkins T, Mera R. Adolescent use of truvada (FTC/TDF) for
HIV pre-exposure prophylaxis (PrEP) in the United States (2012–2017). AIDS
2018: 22nd International AIDSConference; 2018 Jul 23–27; Amsterdam, Nether-
lands; 2018.
12. Malcolm N, Marx K, Hart J, Rollison J, Erickson C, Hall C, et al. Decision-
making guide for the provision of PrEP services in Title X-Funded Family Plan-
ning Service Sites. Rockville, MD: U.S. Department of Health and Human Services;
2019.
13. Hill SV,Westfall AO, Coyne-Beasley T, Simpson T, Elopre L. Identifyingmissed
opportunities for human immunodeficiency virus pre-exposure prophylaxis dur-
ing preventive care and reproductive visits in adolescents in the deep south. Sex
Transm Dis. 2020;47(2):88–95.
14. TannerMR,Miele P, CarterW, Valentine SS, Dunville R, Kapogiannis BG, et al.
Preexposure prophylaxis for prevention of HIV acquisition among adolescents:
clinical considerations, 2020. MMWR Recomm Rep. 2020;69(3):1–12.
15. CDC. CDC HIV prevention progress report, 2019. Atlanta, GA: U.S. Depart-
ment of Health and Human Services; 2019.
16. Kamitani E, Johnson WD, Wichser ME, Adegbite AH, Mullins MM, Sipe TA.
Growth in proportion and disparities of HIV PrEP use among key populations iden-
tified in the United States national goals: systematic review and meta-analysis of
published surveys. J Acquir Immune Defic Syndr. 2020;84(4):379–86.
17. Saberi P, Ming K, Scott H, Liu A, Steward W. “You can’t have a PrEP program
without a PrEP Coordinator”: implementation of a PrEP panel management inter-
vention. PLoS One. 2020;15(10):e0240745.
18. Sullivan PS, Mena L, Elopre L, Siegler AJ. Implementation strategies to
increase PrEP uptake in the South. Curr HIV/AIDS Rep. 2019;16(4):259–69.
19. Meyers K, Price D, Golub S. Behavioral and social science research to support
accelerated and equitable implementation of long-acting preexposure prophylaxis.
Curr Opin HIV AIDS. 2020;15(1):66–72.

7

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25867/full
https://doi.org/10.1002/jia2.25867
https://doi.org/10.1542/peds.2020-007245
https://doi.org/10.1542/peds.2020-007245


Watson DL et al. Journal of the International AIDS Society 2022, 25:e25867
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25867/full | https://doi.org/10.1002/jia2.25867

20. Zhang C, McMahon J, Fiscella K, Przybyla S, Braksmajer A, LeBlanc N, et al.
HIV pre-exposure prophylaxis implementation cascade among health care pro-
fessionals in the United States: implications from a systematic review and meta-
analysis. AIDS Patient Care STDs. 2019;33(12):507–27.
21. Mayer KH, Agwu A,MalebrancheD. Barriers to the wider use of pre-exposure
prophylaxis in the United States: a narrative review. Adv Ther. 2020;37(5):1778–
811.
22. Bradley E, Forsberg K, Betts JE, DeLuca JB, Kamitani E, Porter SE, et al. Fac-
tors affecting pre-exposure prophylaxis implementation for women in the United
States: a systematic review. J Womens Health (Larchmt). 2019;28(9):1272–85.
23. Liu A, Cohen S, Follansbee S, Cohan D, Weber S, Sachdev D, et al. Early expe-
riences implementing pre-exposure prophylaxis (PrEP) for HIV prevention in San
Francisco. PLoSMed. 2014;11(3):e1001613.
24. Doblecki-Lewis S, Liu A, Feaster D, Cohen SE, Cardenas G, Bacon O, et al.
Healthcare access and PrEP continuation in San Francisco and Miami after the US
PrEP Demo Project. J Acquir Immune Defic Syndr. 2017;74(5):531–8.
25. Doll M, Fortenberry JD, Roseland D, McAuliff K, Wilson CM, Boyer CB.
Linking HIV-negative youth to prevention services in 12 U.S. cities: barriers and
facilitators to implementing the HIV prevention continuum. J Adolesc Health.
2018;62(4):424–33.
26. Marcell AV, Burstein GR. Sexual and reproductive health care services in the
pediatric setting. Pediatrics. 2017;140(5):e20172858.
27. Wimberly YH, Hogben M, Moore-Ruffin J, Moore SE, Fry-Johnson Y.
Sexual history-taking among primary care physicians. J Natl Med Assoc.
2006;98(12):1924–9.
28. Copen CE. Receipt of a sexual risk assessment from a doctor or medical care
provider in the past year among women and men aged 15–44 with recent sexual
activity. Natl Health Stat Report. 2018 (110):1–12. PMID: 29616898.
29. Qiao S, Zhou G, Li X. Disclosure of same-sex behaviors to health-care
providers and uptake of HIV testing for men who have sex with men: a systematic
review. Am JMens Health. 2018;12(5):1197–214.
30. Liddon N, Pampati S, Steiner RJ, Hensel DJ, Tsung-Chieh F, Beckmeyer J, et al.
Truth be told: adolescents’ disclosure of sexual activity to healthcare providers. J
Adolesc Health. 2021;68(3):623–5.
31. Thrall JS, McCloskey L, Ettner SL, Rothman E, Tighe JE, Emans SJ. Confiden-
tiality and adolescents’ use of providers for health information and for pelvic exam-
inations. Arch Pediatr Adolesc Med. 2000;154(9):885–92.
32. Brown JD, Wissow LS. Discussion of sensitive health topics with youth dur-
ing primary care visits: relationship to youth perceptions of care. J Adolesc Health.
2009;44(1):48–54.
33. Meanley S, Gale A, Harmell C, Jadwin-Cakmak L, Pingel E, Bauermeister
JA. The role of provider interactions on comprehensive sexual healthcare among
young men who have sex with men. AIDS Educ Prev. 2015;27(1):15–26.
34. Arrington-Sanders R, Ellen J, Trent M. HIV testing in adolescents and young
adults receiving STI testing in an urban primary care setting. Sex Transm Dis.
2008;35(7):686–8.
35. Phillips G, 2nd, Neray B, Janulis P, Felt D, Mustanski B, Birkett M. Utilization
and avoidance of sexual health services and providers by YMSM and transgender
youth assigned male at birth in Chicago. AIDS Care. 2019;31(10):1282–9.
36. Petsis D, Min J, Huang YV, Akers AY, Wood S. HIV testing among adolescents
with acute sexually transmitted infections. Pediatrics. 2020;145(4).e20192265.
https://doi.org/10.1542/peds.2019-2265. Epub 2020 Mar 16. PMID: 32179661;
PMCID: PMC7579673.
37. Tilson EC, Sanchez V, Ford CL, Smurzynski M, Leone PA, Fox KK, et al. Barri-
ers to asymptomatic screening and other STD services for adolescents and young
adults: focus group discussions. BMC Public Health. 2004;4:21.
38. Montgomery MC, Raifman J, Nunn AS, Bertrand T, Uvin AZ, Marak T, et al.
Insurance coverage and utilization at a sexually transmitted disease clinic in aMed-
icaid expansion state. Sex Transm Dis. 2017;44(5):313–7.
39. Huebner DM, Mustanski B. Navigating the long road forward for maximiz-
ing PrEP impact among adolescent men who have sex with men. Arch Sex Behav.
2020;49(1):211–6.
40. Horvath KJ, Todd K, Arayasirikul S, Cotta NW, Stephenson R. Underutiliza-
tion of pre-exposure prophylaxis services among transgender and nonbinary youth:
findings from project Moxie and TechStep. Transgend Health. 2019;4(1):217–21.
41. Culp L, Caucci L. State adolescent consent laws and implications for HIV pre-
exposure prophylaxis. Am J Prev Med. 2013;44(1 Suppl 2):S119–24.
42. Fisher CB, Fried AL, Ibrahim Puri L, Macapagal K, Mustanski B. "Free Testing
and PrEP without Outing Myself to Parents:" motivation to participate in oral and

injectable PrEP clinical trials among adolescent men who have sex with men. PLoS
One. 2018;13(7):e0200560.
43. Patel RR, Mena L, Nunn A, McBride T, Harrison LC, Oldenburg CE, et al.
Impact of insurance coverage on utilization of pre-exposure prophylaxis for HIV
prevention. PLoS One. 2017;12(5):e0178737.
44. Moore QL, Paul ME, McGuire AL, Majumder MA. Legal barriers to adolescent
participation in research about HIV and other sexually transmitted infections. Am
J Public Health. 2016;106(1):40–4.
45. English A. HIV prevention in adolescents: removing obstacles and protecting
human rights. J Adolesc Health. 2020;67(4):463–4.
46. Mayer KH, Hosek S, Cohen S, Liu A, Pickett J, Warren M, et al. Antiretroviral
pre-exposure prophylaxis implementation in the United States: a work in progress.
J Int AIDS Soc. 2015;18(4 Suppl 3):19980.
47. Hosek S, CelumC,Wilson CM, Kapogiannis B, Delany-Moretlwe S, Bekker LG.
Preventing HIV among adolescents with oral PrEP: observations and challenges in
the United States and South Africa. J Int AIDS Soc. 2016;19(7(Suppl 6)):21107.
48. Luk JW, Gilman SE, Haynie DL, Simons-Morton BG. Sexual orientation differ-
ences in adolescent health care access and health-promoting physician advice. J
Adolesc Health. 2017;61(5):555–61.
49. Kay ES, Pinto RM. Is insurance a barrier toHIV preexposure prophylaxis? Clar-
ifying the issue. Am J Public Health. 2020;110(1):61–4.
50. Wood SM, McGeary A, Wilson M, Taylor A, Aumaier B, Petsis D, et al. Effec-
tiveness of a quality improvement intervention to improve rates of routineChlamy-
dia trachomatis screening in female adolescents seeking primary preventive care. J
Pediatr Adolesc Gynecol. 2019;32(1):32–8.
51. Committee on Adolescence; Society for Adolescent Health and Medicine.
Screening for nonviral sexually transmitted infections in adolescents and young
adults. Pediatrics. 2014;134(1):e302–11.
52. LeFevre ML. Screening for Chlamydia and gonorrhea: U.S. Preventive Ser-
vices Task Force recommendation statement. Ann Intern Med. 2014;161(12):
902–10.
53. Reisner SL, Jadwin-Cakmak L, White Hughto JM, Martinez M, Salomon L,
Harper GW. Characterizing the HIV prevention and care continua in a sample of
transgender youth in the U.S. AIDS Behav. 2017;21(12):3312–27.
54. New York State Department of Health AIDS Institute. PrEP for adolescents:
successes, challenges and opportunities. Albany, NY: New York State Department
of Health AIDS Institute; 2015.
55. Laufer FN, O’Connell DA, Feldman I, Zucker HA. Vital signs: increased Med-
icaid prescriptions for preexposure prophylaxis against HIV infection–New York,
2012–2015. MMWRMorbMortal Wkly Rep. 2015;64(46):1296–301.
56. Kanny D, Jeffries WL, Chapin-Bardales J. Racial/ethnic disparities in HIV pre-
exposure prophylaxis among men who have sex with men–23 urban areas, 2017.
MMWRMorbMortal Wkly Rep. 2019;68(37):801–6.
57. Huang Y-LA, Tao G, Smith DK, Hoover KW. Persistence with human immun-
odeficiency virus pre-exposure prophylaxis in the United States, 2012–2017. Clin
Infect Dis. 2020;72(3):379–85.
58. Zucker J, Carnevale C, Richards P, Slowikowski J, Borsa A, Gottlieb F, et al.
Predictors of disengagement in care for individuals receiving pre-exposure prophy-
laxis (PrEP). J Acquir Immune Defic Syndr. 2019;81(4):e104–8.
59. Krakower D, Maloney KM, Powell VE, Levine K, Grasso C, Melbourne K, et al.
Patterns and clinical consequences of discontinuing HIV preexposure prophylaxis
during primary care. J Int AIDS Soc. 2019;22(2):e25250.
60. CDC. NCHHSTP AtlasPlus. Atlanta, GA: U.S. Department of Health and
Human Services; 2019.
61. Raifman JR, Schwartz SR, Sosnowy CD, Montgomery MC, Almonte A, Bazzi
AR, et al. Brief report: pre-exposure prophylaxis awareness and use among cisgen-
der women at a sexually transmitted disease clinic. J Acquir Immune Defic Syndr.
2019;80(1):36–9.
62. Sales JM, Steiner RJ, Brown JL, Swartzendruber A, Patel AS, Sheth AN. PrEP
eligibility and interest among clinic- and community-recruited young Black women
in Atlanta, Georgia, USA. Curr HIV Res. 2018;16(3):250–5.
63. Hojilla JC, Hurley LB, Marcus JL, Silverberg MJ, Skarbinski J, Satre DD, et al.
Characterization of HIV preexposure prophylaxis use behaviors and HIV inci-
dence among US adults in an Integrated Health Care System. JAMA Netw Open.
2021;4(8):e2122692.
64. Sullivan PS, Giler RM, Mouhanna F, Pembleton ES, Guest JL, Jones J, et al.
Trends in the use of oral emtricitabine/tenofovir disoproxil fumarate for pre-
exposure prophylaxis against HIV infection, United States, 2012–2017. Ann Epi-
demiol. 2018;28(12):833–40.

8

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25867/full
https://doi.org/10.1002/jia2.25867
https://doi.org/10.1542/peds.2019-2265

