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Abstract

New York City is the metropolitan area in the United States with the highest number of new HIV diagnoses
nationwide. The End-The-Epidemic (EtE) initiative calls for identifying persons with HIV who remain undi-
agnosed, linking and retaining persons living with HIV to maximize viral suppression, and facilitate access to
pre-exposure prophylaxis (PrEP) for patients at increased risk of HIV. HIV screening represents the first step to
both the primary and secondary HIV prevention cascades. We conducted an online, anonymous, cross-sectional
survey of residents at all stages of training within four residency programs at one institution in Northern
Manhattan between August 2017 and August 2018. All internal medicine, emergency medicine, obstetrics and
gynecology trainees, and pediatrics were invited to complete the survey via email. Of 298 eligible trainees, 142
(48%) completed the survey. Most trainees were aware of the HIV testing law and agreed that HIV testing was
their responsibility, but few successfully screened most of their patients. Most trainees were not knowledgeable
about non-occupational post-exposure prophylaxis (nPEP) or PrEP, but felt that it was important to provide
these services across settings. Barriers to HIV, nPEP, and PrEP varied across specialties. Ending the HIV
epidemic will require efforts across clinical specialties. In this survey from an EtE jurisdiction, most trainees
felt that it is important to provide HIV prevention services in most settings; however, their knowledge and
comfort with HIV prevention services other than testing were low. Barriers varied across specialties, and
developing specialty-specific materials for trainees may be beneficial.
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Introduction

New York City is the metropolitan area in the United
States with the highest number of new HIV diagnoses

nationwide.1,2 Recognizing this urgent need, New York State
proposed a multidimensional ‘‘End-The-Epidemic’’ (EtE)
initiative to decrease new HIV infections and drive down
prevalence by the end of 2020.3 The three-pillar initiative
called for identifying persons with HIV who remained un-
diagnosed, linking and retaining persons living with HIV

(PLWH) in care to maximize viral suppression (secondary
prevention), and facilitating access to pre-exposure prophy-
laxis (PrEP) for patients at increased risk of HIV (primary
prevention).3

HIV screening is the critical first step to both the primary
and secondary HIV prevention cascades. HIV screening of-
fers the opportunity to identify PLWH who may be undiag-
nosed and link them to care. Immediate antiretroviral therapy
has become the standard of care as treatment as prevention
has become widely accepted.
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In addition to the crucial importance of diagnosing new
cases of HIV, HIV screening presents a unique opportunity to
identify and engage HIV-negative individuals in HIV pre-
vention efforts and offer effective prevention services like
non-occupational post-exposure prophylaxis (nPEP) and
PrEP. Despite its importance, missed opportunities for HIV
screening and referrals to HIV prevention services are com-
mon in both the adult and pediatric settings.4–9 Minimizing
missed opportunities for HIV prevention will be required if
we intend to ‘‘End-The-Epidemic’’.

Studies show that a lack of knowledge and training among
health care workers is a major hindrance to the provision of
HIV prevention services.10 Graduate medical training, in
which resident physicians complete mentored training, is an
opportunity to improve provider delivery of HIV screening
and provision of postexposure prophylaxis (PEP) and PrEP.
During that time, physicians establish medical practices that
they continue to access throughout their professional ca-
reers.11,12 Incorporating HIV screening, PrEP, and PEP into
the training curriculum can support future screening prac-
tices, which is what is required to reach the EtE goals.

Methods

Design and setting

We conducted an online, anonymous, cross-sectional
survey of residents at all stages of training within four resi-
dency programs between August 2017 and August 2018. All
residents (n = 298) in internal medicine (IM), emergency
medicine (EM), obstetrics and gynecology (Ob/Gyn), and
pediatrics (Peds) were invited by chief residents, program
directors, and faculty to complete the survey via email. Five
recruitment reminders were sent during the course of the
survey collection.

Questionnaire

The survey instrument was developed based on a review of
the literature and the clinical experience of the investigative
team. We assessed attitudes and practices around sexual
health with a focus on perceived barriers to the provision of
sexual health services [i.e., HIV screening, sexually trans-
mitted infection (STI) screening, provision of PrEP and PEP
services, and hepatitis C virus (HCV) screening]. The survey
contained 56 questions; responses related to HCV and STI
screening have been published elsewhere.13,14 During the
survey, we defined routine screening as ‘‘lab-based screening
for patients over age 13 in the absence of symptoms.’’

The survey participants were first asked to demonstrate
their knowledge of the New York State HIV testing law
(mandates the offer of HIV testing to all patients aged 13
years or older) and the current guidelines for PrEP and PEP,
specifically, the CDC and/or New York City Department of
Health and Mental Hygiene (NYCDOHMH) guidelines.
Subsequently, participants were asked to identify their
comfort with identifying and assessing patients for PrEP and
PEP eligibility.

Participants were then asked about their experiences with
routine HIV screening, provision of PEP services, and provi-
sion and linkage to PrEP services. The responses were in
agreement with statements about their attitudes and efficacy of
routine screening using 5-point Likert-type scales (1-strongly

disagree; 5-strongly agree). Responses were designed to en-
compass the steps needed to provide HIV prevention services
starting from self-perceived job responsibility to successful
provision of the HIV prevention service.

Participants were then asked to identify their top 3 barriers to
routine screening for HIV (9 barriers), for PEP, and for PrEP
(10 barriers) based on a list of barriers provided. The barriers
were organized into four domains: constraints on the health
delivery system and competing demands on the provider’s time
(3 barriers); follow-up of results (3 barriers); the provider’s
patient population (3 barriers); and training issues (1 barrier,
PEP/PrEP only). Participants were asked to choose three of the
potential barriers to provision of each of these services.

Data analysis

We conducted descriptive analyses to summarize the
sample overall and grouped by residency program. Likert
responses were treated as ordinal data, ranking the most
negative response as 1 and most positive as 5. Where appli-
cable, responses were combined. For each barrier, we report
the percentage of individuals who chose that option.

This research protocol was approved by the Institutional
Review Board at Columbia University Irving Medical Center.

Results

Trainee characteristics

Of the 298 eligible trainees, 142 (48%) completed the
survey. The median survey response time was 17.5 min [in-
terquartile range (IQR) 12–31]. Response rate did not differ
by specialty, with a range of 46% (Peds) to 49% (IM).
Overall, residents were more likely to be female (61%) and
White (61%), with a median age of 29 (IQR 27– 30). Most
trainees self-identified as heterosexual, and 10% identified as
sexual minority. Overall, residents report taking an in-depth
sexual history on 34% (IQR 19–70) of patients ranging from
10% (6–30) among emergency department (ED) trainees to
75% (50–81) in Peds (Table 1).

HIV screening knowledge, responsibilities,
implementation, and attitudes by location

A majority of trainees were aware of the law to offer HIV
screening (57–86%). Most trainees considered HIV screen-
ing one of their job responsibilities, but it varied from uni-
versally considered by Ob/Gyn (100%) to less than half of
trainees in EM (43%). Participants’ responses varied on
whether they considered and successfully screened patients,
with Ob/Gyn reporting the greatest agreement (100% and
93%) and EM the lowest (39% and 7%). Respondents uni-
versally agreed that providing HIV screening in the outpa-
tient setting was important. The majority of respondents
supported inpatient and ED HIV screening, with the excep-
tion of EM trainees in the ED (46%) (Fig. 1).

Barriers to routine HIV screening

Of the three domains examined, health systems constraints
posed the greatest barrier to respondents across all training
programs, followed by barriers related to patient follow-up.

Specifically, higher priority issues and time constraints
were the most frequently cited system barriers for EM (86%,
82%), IM (92%, 76%), Peds (76%, 68%), and Ob/Gyn (50%,
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64%). Ob/Gyn had the widest variety of barriers chosen by at
least one-third of participants, including following up labo-
ratory results (57%), obtaining follow-up for positives (36%),
and low prevalence (36%). Pediatrics was notably concerned
with issues surrounding minors (49%). A number of trainees
in Peds (32%, 14%), EM (18%, 7%), IM (11%, 24%), and OB
(0% and 36%) felt HIV screening was outside their scope
of practice and perceived the prevalence of HIV to be low,
respectively (Fig. 2).

PrEP knowledge, responsibilities, implementation,
and attitudes by location

Most trainees were neither knowledgeable (0–14%) about
the guidelines for the use of PrEP nor comfortable (0–17%)
assessing for PrEP eligibility (Fig. 3). The minority of
trainees (22–40%) were comfortable identifying which pa-
tients should receive PrEP services, knew where to refer
patients for PrEP (8–36%), or would be comfortable pro-
viding PrEP services to their patients (11–27%). Most
trainees agreed that it was important to initiate linkage to
PrEP services in the outpatient (89–98%), infectious disease
clinic (86–97%), and inpatient (71–78%) settings. Only a
minority (46%) of ED trainees felt that it was important to
link patients to PrEP services in the ED, although an addi-
tional 21% neither agreed nor disagreed (Fig. 4). Virtually all
providers agreed that it was important to provide PrEP ser-
vices in the outpatient primary care setting (89–100%) and
subspecialty clinics (57–93%). Most felt that it was important
to provide PrEP services in the inpatient setting trainees
(61–71%) except for IM (41%) and in the ED (67–71%)
except for EM (36%) trainees (Fig. 3).

Barriers to provision of PrEP services

Of the four domains examined, inadequate training posed
the greatest barrier to respondents across all training pro-
grams, Ob/Gyn (92%), EM (59%), Peds (87%), and IM
(81%). Barriers were more diverse than seen for HIV
screening, however, higher priority issues and time con-
straints were the most frequently cited system barriers for EM
(63%, 44%), IM (46%, 30%), Peds (24%, 35%), and Ob/Gyn
(39%, 31%). Patient follow-up was a significant barrier for
EM (41%) and IM (35%) and linkage to care was a significant
barrier for all four specialties, including 54% of IM trainees.
Pediatrics was notably concerned with issues surrounding
minors (49%). A considerable number of trainees in Peds
(35%, 19%), EM (30%, 15%), IM (29%, 14%), and OB (54%
and 23%) felt that providing PrEP services was outside their
scope of practice and perceived the need for PrEP services to
be low, respectively (Fig. 5).

nPEP knowledge, responsibilities, implementation,
and attitudes by location

Most trainees were neither knowledgeable (3–14%) about
the guidelines for the use of nPEP nor comfortable (3–14%)
assessing for nPEP eligibility (Fig. 3). The minority of
trainees in IM (19%), Peds (14%), and OB/GYN (14%) were
comfortable identifying which patients should receive nPEP
services, knew where to refer patients for PrEP (22%, 11%,
and 21%) or would be comfortable providing nPEP services
to their patients (21%, 3%, 7%). Notably EM residents were
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FIG. 1. Knowledge, attitudes, and beliefs about routine HIV screening among trainees (n = 142) by area of training. The
responses were in agreement with statements about their attitudes and efficacy of routine screening using 5-point Likert-type
scales (1-strongly disagree; 5-strongly agree). HIV, human immunodeficiency virus. Color images available online.

FIG. 2. Self-reported barriers to routine HIV testing among trainees by area of training. Individuals were asked to identify
their top 3 barriers to routine screening for HIV (n = 9), which were organized into three domains. Percent of individuals
choosing any individual barrier were reported. HIV, human immunodeficiency virus. Color images available online.
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more likely to be comfortable identifying patients who
should receive nPEP services (50%), know where to refer
patients for nPEP (39%), and would be comfortable provid-
ing nPEP services (57%). Most trainees agreed that it was
important to provide nPEP services in the outpatient (87–
89%), inpatient (76–79%), and ED settings (86–92%). Sub-
stantially less trainees agreed with providing PEP in the
subspecialty clinics (57–79%) (Fig. 3).

Barriers to provision of nPEP services

Of the four domains examined, inadequate training posed
the greatest barrier to respondents across all training pro-
grams, Ob/Gyn (86%), EM (44%), Peds (92%), and IM (87%).
Barriers were more diverse than seen for HIV screening and
PrEP with barriers related to the provider’s role and health
system constraints notably lower than for HIV testing and
PrEP and surpassing 50% only once (time constraints, EM,
59%). Notably barriers related to patient follow-up were most
identified with patient follow-up and linkage to care the most
frequently cited system barriers for EM (44%, 48%), IM

(38%, 46%), Peds (30%, 35%), and Ob/Gyn (29%, 43%).
Intriguingly patient follow-up was a significant barrier for EM
(41%) and IM (35%) and linkage to care was a significant
barrier for all four specialties, including 54% of IM trainees.
Pediatrics was again concerned with issues surrounding mi-
nors (41%). A surprising number of trainees in Peds (35%),
EM (19%), IM (30%), and OB (50%) felt that providing PEP
services was outside their scope of practice (Fig. 5).

Discussion

HIV testing is the first step in the HIV prevention cascade
and represents an opportunity to identify individuals living
with HIV and link them to care as well as to identify indi-
viduals at risk and link them to comprehensive HIV testing
services. The CDC HIV testing guidelines have been in place
since 2006, and the NYS HIV testing law requiring an of-
fering of testing has been in place since 2010. While it was
reassuring that the vast majority of residents were aware of the
law to offer HIV screening, it was concerning that slightly
more than half of pediatric residents were aware of the

FIG. 3. Knowledge, attitudes, and beliefs about the provision of postexposure and PrEP among trainees by area of
training. Responses were in agreement with statements about their attitudes and efficacy of routine screening using 5-point
Likert-type scales (1-strongly disagree; 5-strongly agree or 1-not at all; 5-extremely). Question stems were shortened
for display purposes. PEP, postexposure prophylaxis; PrEP, pre-exposure prophylaxis; NYCDOHMH, New York City
Department of Health and Mental Hygiene. Color images available online.
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requirement to screen patients older than 13 years of age. Most
of the trainees surveyed agreed that they were responsible for
screening their patients for HIV and indicated that they saw the
importance of HIV screening in the inpatient, outpatient, and
emergency room setting. The exception was the ED trainees.
Only 43% of the ED trainees indicated that they felt it was the
responsibility of emergency rooms to screen for HIV.

To achieve the pillars, set out by the EtE initiatives, low
threshold, barrier-free services need to be in place for pa-
tients who have never been linked to HIV prevention and
treatment can access these services. EDs in the United States
have served as ‘‘safety nets’’ where patients seek care when
they do not know where else to go. Routine HIV testing in
EDs is critical as many of patients in the ED have an un-
known HIV status. Studies have shown that many patients
with newly diagnosed HIV had visited an emergency room
before their diagnosis.4,6,15–17 HIV screening in the ED has
also been proven to be cost effective.18 The American Col-
lege of Emergency Room Physicians has endorsed HIV
screening in the ED, however, with the very sensible caveats;
screening is optimized to not interfere with the mission of the
ED, integration exists with the health care system, and there
are policies and procedures to address each set of the care

cascade.19 To follow this endorsement and achieve the EtE
aims, increased efforts are needed to educate trainees on the
guidelines, procedures, and importance of universal HIV
testing.

While Ob/Gyn (100%), Peds (73%), and IM (79%) agreed
that HIV screening was one of their job responsibilities, there
was remarkable drop-off for pediatrics when looking at
consideration of HIV screening (27%) and successful HIV
screening (14%). Issues surrounding minors was a significant
concerning among pediatric trainees as was the feeling that
HIV testing was outside their scope of practice. This high-
lights a significant education issue as NYS reclassified HIV
as a STI, making it easier to expand testing, treatment, and
prevention, and removing the requirement for parental con-
sent. As HIV testing is the first step in the HIV prevention
cascade it is critical to include patients of all ages, in par-
ticular the CDC stressed the importance of, ‘‘ targeting
primary prevention efforts to persons aged <18 years, spe-
cifically those aged 16–17 years, and continuing through the
period of elevated risk in the mid-twenties.’’20

Despite internal efforts at trainee education by our HIV
prevention program staff and a substantial effort by the city of
New York through social marketing, very few trainees

FIG. 4. Attitudes about PrEP linkage among trainees by area of training. The responses were in agreement with statements
about their attitudes and efficacy of PrEP linkage to care using 5-point Likert-type scales (1-strongly disagree; 5-strongly
agree or 1-not at all; 5-extremely). PrEP, pre-exposure prophylaxis. Color images available online.

BARRIERS TO HIV, PEP, AND PREP IN TRAINEES 185



surveyed were knowledgeable about the NYCDOHMH
guidelines for the administration of PEP and PrEP. A mi-
nority of providers were comfortable assessing eligibility,
identifying candidates for services, providing services to
their patients, or knew where to refer patients for HIV pre-
vention services. Identifying PrEP and PEP candidates and
providing services or knowing where to refer them is a nec-
essary step in the provision of HIV prevention services. At
our site, we have online guidelines and a ‘‘warm-line’’ (9 am
to 5 pm) to provide guidance as well as arrange same-day
visits for HIV prevention services. In addition, the city of
New York also has a 24-h PEP hotline that can arrange for
PEP starts remotely and arrange for follow-up at dedicated
sites. However, these services are contingent on timely
identification of individuals in need of these services. Once
identified virtually, all providers agreed that providing link-
age to PrEP services was important at all sites of care. While
ED providers were hesitant about providing PrEP in the ED,
there was considerable agreement about providing linkage.
However, this may be hindered by most providers being
unaware of where to refer patients for PEP and PrEP services.
The identification of candidates for HIV prevention services

and linkage to appropriate settings from the ED has signifi-
cant potential as targeted screening has found that a sub-
stantial proportion of patients are PrEP eligible.21 Given the
competing demands on ED providers; institutions focused on
expanding HIV prevention services to the ED may be best
served focusing on HIV testing and PrEP linkage as opposed
to directly providing services.

When asked what barriers existed in providing HIV pre-
vention services in their departments, the ED trainees, for
example, listed that there were generally higher priority is-
sues (86%), time constraints (82%), and inadequate resources
(46%). PrEP uptake nationwide continues to be inadequate
and inequitable, frequently missing subpopulations with the
highest rates of HIV. To counter these trends, every medical
specialty need be trained in the identification of candidates
for HIV prevention services and the provision of PEP, and at
a minimum linkage to PrEP services, if not provision. This
requires the education of HIV Prevention modalities to
trainees in all areas of medicine. Notably, emergency room
trainees report higher priority issues. In the ED, patients will
benefit from the provider understanding the importance of a
PrEP referral after treating a patient for an STI or offering an

FIG. 5. Self-reported barriers to (A) PEP and (B) PrEP provision among trainees by area of training. Individuals were asked
to identify their top 3 barriers to routine screening for HIV (n = 10), which were organized into four domains. Percent of
individuals choosing any individual barrier were reported. PEP, postexposure prophylaxis; PrEP, pre-exposure prophylaxis.
Color images available online.
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HIV test, systems are needed to make this easier for pro-
viders. This includes things such as prescreening question-
naires, automated alerts, and nurse driven screenings that can
allow patients to receive important health services without
responsibility falling solely on the ED provider.

Ending the HIV epidemic will require efforts across clinical
specialties. Medical education can ‘‘imprint’’ positive HIV
prevention behaviors on providers, leading to an increase in the
provision of HIV prevention services in the future. In this survey
from an EtE jurisdiction, most trainees felt that it is important to
provide HIV prevention services in most settings, however, their
knowledge and comfort with HIV prevention services other than
HIV testing were low. Trainees were uncomfortable identifying
candidates for HIV prevention services, providing HIV pre-
vention services, and were unsure where to refer patients for
services they recognized as important. Barriers varied across
specialties, however, developing specialty-specific materials
and resources for trainees may be beneficial.
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