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Abstract

Limited data exist on how structures of care impact retention among youth living with HIV (YLHIV). We
describe the availability of youth-friendly structures of care within HIV Research Network (HIVRN) clinics and
examine their association with retention in HIV care. Data from 680 15- to 24-year-old YLHIV receiving care
at 7 adult and 5 pediatric clinics in 2011 were included in the analysis. The primary outcome was retention in
care, defined as completing ‡2 primary HIV care visits ‡90 days apart in a 12-month period. Sites were
surveyed to assess the availability of clinic structures defined a priori as ‘youth-friendly’. Univariate and
multivariable logistic regression models assessed structures associated with retention in care. Among 680
YLHIV, 85% were retained. Nearly half (48%) of the 680 YLHIV attended clinics with youth-friendly waiting
areas, 36% attended clinics with evening hours, 73% attended clinics with adolescent health-trained providers,
87% could email or text message providers, and 73% could schedule a routine appointment within 2 weeks.
Adjusting for demographic and clinical factors, YLHIV were more likely to be retained in care at clinics with a
youth-friendly waiting area (AOR 2.47, 95% CI [1.11–5.52]), evening clinic hours (AOR 1.94; 95% CI [1.13–
3.33]), and providers with adolescent health training (AOR 1.98; 95% CI [1.01–3.86]). Youth-friendly struc-
tures of care impact retention in care among YLHIV. Further investigations are needed to determine how to
effectively implement youth-friendly strategies across clinical settings where YLHIV receive care.

Introduction

Increasing access to quality HIV care and improving
retention in care for individuals living with HIV remain

top priorities of the United States (US) National HIV/AIDS
Strategy.1,2 However, there is growing evidence that young
people living with HIV (YLHIV) fare poorly compared to
older adults. YLHIV are more likely to disengage from care,
delay initiation of antiretroviral therapy (ART), and have
lower rates of virologic suppression on ART.3–9

YLHIV face barriers to care that are unique to the devel-
opmental period of adolescence and young adulthood.10,11

Like many youth with chronic illness, YLHIV must learn to
cope with a chronic medical condition at a time when most
peers are healthy. With growing independence, they must
learn to integrate medical care with rapidly evolving adult

roles and responsibilities and also to navigate complex health
systems, including the ability to access confidential health
care services, often without the support or knowledge of their
family, partners, or friends.6,7,12–14

These challenges, along with others commonly faced by all
people living with HIV (e.g., stigma, substance abuse, mental
illness, lack of social support), likely impact the degree to
which young people engage in care.8 As a result, YLHIV
require targeted services and structures within clinical care
settings that can accommodate and support their unique de-
velopmental needs.

Youth-friendly health care is a widely used term to de-
scribe patient-centered approaches that accommodate the
needs of YLHIV and may facilitate improved outcomes
during the developmental transition from childhood to
adulthood.15 In 2002, the World Health Organization (WHO)
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developed a framework for youth-friendly health services
that identified five key objectives to promote the delivery of
quality health care for young people: accessibility, accept-
ability, appropriateness, effectiveness, and equity of care.16

These principles provide an important framework for un-
derstanding the unique attributes of providing care for youth
and are grounded in research that examine the help-seeking
behaviors of youth, their barriers to access care, and the re-
sponsiveness of healthcare systems to provide quality health
care for youth.17

The Institute of Medicine subsequently utilized the WHO
principles as a framework to emphasize the need to develop
youth-friendly health services in order to improve the health
of young people in the US; however, greater understanding
about how to operationalize and measure these principles by
defining the structural and service components of effective
high-quality youth-friendly health care are needed.18,19

Poor retention in care among YLHIV is a significant bar-
rier to timely initiation of ART and achieving viral load
suppression.3,6 To date, there is limited information to de-
scribe approaches that may be important to retain YLHIV in
care. Our study seeks to characterize the structural compo-
nents of care determined a priori to be ‘‘youth-friendly’’ that
are available in adult and pediatric clinics of the HIV Re-
search Network (HIVRN) and assess their relationship with
retention in care in order to identify potential areas of
structural interventions in the clinic environment that facili-
tate retention among YLHIV.

Methods

Study design and population

A cross-sectional study was made of YLHIV 15–24 years
old receiving care in the HIVRN during calendar year 2011.
The HIVRN is a US consortium of 15 clinics located in the
northeastern, midwestern, southern, and western US that
provide outpatient primary and subspecialty HIV care. Data
from 12 sites (7 adult and 5 pediatric) were included in this
analysis. The remaining three sites did not have data avail-
able on youth services and were not included.

YLHIV who were enrolled prior to September 30, 2011
and had at least one outpatient visit at an HIVRN site in 2011
were included in analyses. Those who died (n = 12), trans-
ferred out of a clinic (n = 97), or enrolled within the last
90 days of 2011 (n = 57) were excluded as they did not accrue
enough time to meet criteria for retention in care. Trans-
gender youth were also excluded due to small numbers
(n = 5).

Data were abstracted from medical records at each site and
sent electronically to a data coordinating center after identi-
fying information was removed. Additional data about
available clinic structures (e.g., facilities, technology use,
personnel) and on-site services (e.g., mental health, family
planning, social work assistance) that could facilitate youth-
targeted care at the clinic sites were obtained in a separate
survey completed by clinic managers or medical directors.

For this analysis, only data related to the structural com-
ponents of care were included in order to create a more
parsimonious model and to mitigate potential differences in
the quality of services across clinic settings. The responses
were reviewed for completeness and sites were queried for
clarification where applicable. Data were reviewed and ver-

ified by the coordinating center, and then merged across sites
to create a uniform database. The study was approved by the
institutional review boards at the Johns Hopkins School of
Medicine and at each participating site.

Measures

Retention in care. The primary outcome was retention in
care, defined as having two or more HIV outpatient visits in
2011 with at least 90 days between the first and last visits
during the calendar year.20 Outpatient visits refer to HIV
primary care visits made to HIVRN clinics.

Demographic and clinical variables. Demographic and
clinical data were collected from youth to include age cate-
gory (15–19 years, 20–24 years), gender (male, female), self-
reported HIV acquisition risk [heterosexual, men who have
sex with men (MSM), perinatal/blood transfusion, other/
unknown], race/ethnicity (white, black, Hispanic, other),
first known CD4 cell count in 2011 (‡500, 350–499, 200–
249, 0–199 cells/mm3), use of ART in 2011, insurance status
(insured, uninsured), and duration in care at the HIVRN site
from enrollment to the end of 2011. Use of ART was ex-
tracted from the medical records to represent the prescription
of three or more antiretroviral medications at any one time in
the calendar year.

Youth-friendly structures of care. Using the WHO
framework to characterize youth-friendly health systems
(Accessible, Acceptable, Appropriate, Effective, and Equi-
table),16,19 we defined structures of care considered to be
youth-friendly a priori and specifically focused on structural
components that could exist in both pediatric and adult clinics
in order to deconstruct the cultural and environmental dif-
ferences that are known to exist between these clinical set-
tings. Although the WHO framework can be described as
patient-friendly overall, these characteristics are especially
relevant for youth given the unique vulnerabilities and bar-
riers to care that exist in this population.

We examined the following structures of care: location of
clinic, waiting area, patient–provider communication mo-
dalities, appointment availability and scheduling, and types
of providers caring for youth.13,18,19,21,22 Youth-friendly lo-
cations were defined as clinics that were easily accessible by
public transportation (0–0.5 miles) and HIV clinics that were
co-located in buildings with multiple specialties that served
the general population, which could offer greater accept-
ability, accessibility, and equitability for youth seeking
confidential care in comparison to HIV clinics located in
stand-alone buildings dedicated to HIV care.

We defined youth-friendly waiting areas as a separate waiting
area for youth or one intentionally designed to provide an en-
gaging environment for youth (e.g., décor, availability of
computers or other electronic media, youth-targeted informa-
tional resources with language and design).18 Due to the com-
mon usage of mobile communications such as text messaging
and email communications among youth, and evidence dem-
onstrating its feasibility as a supportive service for retention and
adherence, we defined the availability of mobile communica-
tions as a youth-friendly mode of communication.23,24

The availability of evening or weekend clinic hours and same-
day walk-in appointments were considered youth-friendly since
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increased availability and accessibility of appointments provide
many youth who are in school or working during the day greater
flexibility to attend appointments.18 Short waiting periods for an
available new patient appointment (<1 week) or follow-up ap-
pointment (<2 weeks) were also considered youth-friendly
structures since these features increase accessibility and avail-
ability of services for youth, and would be appropriate given their
high risk of attrition.

Access to providers with any formal adolescent health
training was also examined as a youth-friendly structure.
Formal adolescent health training was defined as an adolescent
medicine clinical rotation, subspecialty fellowship in adoles-
cent medicine, or public health coursework on adolescent
health and development. Adolescent health training in the US
often provides some degree of exposure to common health
issues in this age group (e.g., sexual and reproductive health,
mental health) as well as other adolescent health-related con-
tent including adolescent development and behavior, effective
communication with youth populations, confidential care and
minor consent laws, and care in alternative health settings
where young people receive care (e.g., school-based and col-
lege health centers, juvenile detention).24,25

Analysis

Descriptive analyses characterized the demographic and
clinical features of the youth in care and examined the
availability of youth-friendly structures of care at HIVRN
clinics. Associations between retention in care and avail-
ability of youth-friendly clinic structures were conducted
using univariate and multivariable logistic regression clus-
tered by site of care. Accessibility to public transportation
and availability of same day walk-in appointments were ex-
cluded from the analysis since these structures were univer-
sally available at all clinics. Separate youth waiting areas
were available to only a small number of youth attending
pediatric clinics, thus this structure was also excluded from
the analysis. Those structures with p values less than 0.2 and
considered important a priori to the theoretical framework of
youth-friendly care were included in the multivariable model,
which also adjusted for age, gender, race/ethnicity, HIV ac-
quisition risk, CD4 category, use of ART, and duration in
care. Model fit was assessed using the Hosmer-Lemeshow
statistic ( p = 0.13).

Results

During the 2011 calendar year, there were 680 YLHIV
who attended at least one clinic visit at an HIVRN site
(Table 1). Among these youth, 512 (75%) were between 20–
24 years old, 452 (67%) were male, and 477 (70%) were
black. Over three-quarters of the sample were MSM (43%)
and just over a third had acquired HIV perinatally or through
blood transfusion (35%). Fifty percent of the cohort had CD4
counts <500 cells/mm3 and 82% were prescribed ART. The
majority of YLHIV were insured (70%) and nearly half had
been enrolled in care at a HIVRN clinic for less than 2 years
(47%). The numbers of YLHIV attending adult (51.6%)
versus pediatric (48.4%) sites were nearly even.

With regards to clinic locality, all YLHIV attended clinic
sites with easy accessibility to public transportation and 65%
received care at HIV clinics that were co-located in a mul-
tispecialty building rather than a stand-alone HIV clinic.

Only 76 (11%) YLHIV attended a clinic with a separate
waiting area for youth, all at pediatric sites. Less than half of
YLHIV (48%) had waiting areas intentionally designed for
young people (e.g., youth-targeted reading materials or déc-
or). One-third (36%) of YLHIV were receiving care in clinics
with evening hours, although all YLHIV in pediatric and
adult clinics were able to schedule walk-in appointments for
the same day. Most YLHIV were receiving care in clinics
where email or text messages were utilized for patient-
provider communications (87%).

The majority (58%) of YLHIV attended clinics with a less
than 1-week wait time for new patient appointments and 73%
were able to schedule a routine follow-up appointment within
2 weeks. Seventy-three percent of YLHIV were receiving
care in clinics where providers with any type of training in
adolescent health and development ranging from public
health coursework, clinical rotation, or adolescent-medicine
subspecialty fellowship were available.

Although a greater proportion of YLHIV attending pedi-
atric clinics had access to several of the structures of interest,
youth-friendly structures of care were not unique to pediatric
clinics (Table 2). Among YLHIV enrolled in adult clinics,
74% were attending clinics co-located in multispecialty
buildings compared to 54% of those attending pediatric HIV

Table 1. Demographic and Clinical

Characteristics of Sample

Patient characteristics
Study participants

N = 680

Age
15–19 years old 168 (24.7%)
20–24 years old 512 (75.3%)

Gender
Female 228 (33.5%)
Male 452 (66.5%)

Race/ethnicity
White 87 (12.8%)
Black 477 (70.1%)
Hispanic 99 (14.6%)
Other/unknown 17 (2.5%)

HIV acquisition risk
Heterosexual 131 (19.2%)
MSMa 298 (43.9%)
PHIV/BLDb 238 (34.9%)
Other/unknown 13 (1.9%)

CD4 category (cells/mm3)
0–199 69 (10.1%)
200–349 105 (15.4%)
350–499 162 (23.8%)
500 and above 344 (50.6%)

ART prescribed
No 122 (17.9%)
Yes 558 (82.1%)

Insurance status
Uninsured 206 (30.3%)
Insured 474 (69.7%)

Duration in care
Less than 1 year 204 (30.0%)
1–2 years 117 (17.2%)
2 or more year 359 (52.8%)

aMSM, men who have sex with men; bPHIV/BLD, perinatal-
acquired/transfusion-acquired HIV.
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clinics; 76% were able to utilize email and text message
communications with providers versus 100% in pediatric
clinics; 62% had wait times of <1 week for a new patient
appointment versus 52% of those in pediatric clinics; 47%
had wait times of <2 weeks to a next available follow-up
visits compared to all YLHIV in pediatric clinics; and 48%
were attending clinics where adult providers with prior ad-
olescent health training were available, whereas all YLHIV
in pediatric clinics had providers with some adolescent health
training. Waiting areas designed for youth populations were
available to only 5% of YLHIV in adult clinics, compared to
93% of YLHIV in pediatric clinics.

Overall, 576 (85%) of YLHIV who had at least one clinic
visit in 2011 were retained in care. Demographic and clinical
characteristics by retention status are noted in Table 3, and
youth-friendly care structures by retention status are noted in
Table 4.

After adjusting for age, gender, race/ethnicity, HIV ac-
quisition, CD4 category, ART use, insurance status, and
duration in care, YLHIV who were receiving care in clinics
with waiting areas intentionally designed for YLHIV were
nearly 2.5 times more likely to be retained in care (AOR 2.47,
95% CI 1.11–5.52). Those who received care in clinics with
evening hours (AOR 1.94; 95% CI 1.13–3.33), and providers
with any training in adolescent health on staff (AOR 1.98;
95% CI 1.01–3.86) were nearly twice as likely to be retained
in care (Table 5).

Discussion

Despite US national priorities to increase access to quality
HIV care and improve retention in care for individuals living
with HIV, YLHIV are faring worse along every stage of the
HIV care continuum compared to their older adult counter-
parts.8,26–29 Prior studies have shown the strong correlation
between retention and viral load suppression.30–32 With the
notable disparities in outcomes and poor viral load suppres-
sion rates among youth, the importance of retaining young
people in care is critical. Determining the structures of care
available in HIV clinic settings that support retention in care
for this challenging population can facilitate a greater number
of youth to initiate ART earlier and ultimately achieve viral
load suppression. Few studies to date have examined specific
structural components of care that could inform the devel-

opment of effective interventions targeted to YLHIV and
improve retention in this population. Our study advances this
field of research and identifies the availability of evening
clinic hours, youth-friendly waiting areas, and the availabil-
ity of providers with training in adolescent health and de-
velopment as structures of care that may facilitate retention
among YLHIV.

Table 2. Number of Youth Attending Adult and Pediatric Clinics with Youth-Friendly Structures of Care

Youth-friendly structures of care
Adult clinics Pediatric clinics All clinics

N = 351 N = 329 N = 680

Easy accessibility to public transportationa 351 (100%) 329 (100%) 680 (100%)
Co-location in multispecialty building 261 (74.4%) 178 (54.1%) 439 (64.6%)
Separate youth waiting areab 0 (0%) 76 (23.1%) 76 (11.2%)
Youth targeted waiting area design 18 (5.1%) 308 (93.4%) 326 (47.9%)
Email and/or text messages 265 (75.5%) 329 (100%) 594 (87.4%)
Evening clinic hours 73 (20.8%) 172 (52.3%) 245 (36.0%)
Same day walk-in appointmentsa 351 (100%) 329 (100%) 680 (100%)
New patient appointment <1 week 219 (62.4%) 172 (52.3%) 391 (57.5%)
Next available routine visit <2 weeks 164 (46.7%) 329 (100%) 493 (72.5%)
Providers with adolescent training 168 (47.9%) 329 (100%) 497 (73.1%)

aNot included in analysis for retention in care due to universal availability to all YLHIV in sample.
bNot included in analysis for retention in care due to availability in small percentage of YLHIV in only pediatric clinics.

Table 3. Demographic and Clinical Characteristics

by Retention Status Using v2
Tests

Patient
characteristics

Retained in care Not retained

p Value
N = 576
(84.7%)

N = 104
(15.3%)

Age
15–19 years old 157 (93.5%) 11 (6.5%) <0.001
20–24 years old 419 (81.8%) 93 (18.2%)

Gender
Female 199 (87.3%) 29 (12.7%) 0.19
Male 377 (83.4%) 75 (16.6%)

Race
White 70 (80.5%) 17 (19.5%) 0.001
Black 410 (86.0%) 67 (14.0%)
Hispanic 87 (87.9%) 12 (12.1%)
Other/unknown 9 (52.9%) 8 (47.1%)

HIV acquisition risk
Heterosexual 107 (81.7%) 24 (18.3%) <0.001
MSM 240 (80.3%) 58 (19.7%)
PHIV/BLD 221 (92.9%) 17 (7.1%)
Other/unknown 8 (61.5%) 5 (38.5%)

CD4 category (cells/mm3)
0–199 56 (81.2%) 13 (18.8%) 0.03
200–349 80 (76.2%) 25 (23.8%)
350–499 139 (85.8%) 23 (14.2%)
500 and above 301 (87.5%) 43 (12.5%)

ART prescribed
No 81 (66.4%) 41 (33.6%) <0.001
Yes 495 (88.7%) 63 (11.3%)

Insurance status
Uninsured 167 (81.1%) 39 (18.9%) 0.08
Insured 409 (86.3%) 65 (13.7%)

Duration in care
Less than 1 year 157 (77.0%) 47 (23.0%) <0.001
1–2 years 93 (79.5%) 24 (20.5%)
2 or more year 326 (90.8%) 33 (9.2%)
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The literature concerning YLHIV concentrates heavily in
pediatric and adolescent clinical environments; however,
data from the HIVRN suggest that the majority of YLHIV
ages 15–24 years old are attending adult HIV clinics.33 This
is not surprising since 75% of new HIV infections occur
among young adults in the 20–24 year age group.34 Although
many pediatric and adolescent HIV clinics care for YLHIV
up through the age of 25, YLHIV are more likely to enter care
in adult care settings due to the larger numbers of adult-
centered HIV clinic sites available and the transitional age of
this population. Thus, broadening the scope of effective and
feasible youth-targeted care practices across both adult and
pediatric care settings is an important area of need.

In this study, we found that both adult and pediatric clinics
in the HIVRN offered a variety of care structures that were
youth-friendly. A greater proportion of YLHIV enrolled at
pediatric clinics had access to many youth-friendly structures
of interest compared to those enrolled at adult clinics.
However, most of the youth-friendly structures we examined
were available to nearly 50% or more of YLHIV receiving
care at adult clinics, with the exception of youth-targeted
waiting areas (separate physical space or intentional youth-
targeted design) and evening clinic hours.

Studies looking at the transition of young people with
special health care needs from pediatric to adult care settings
have described differences in the culture and environments of
pediatric and adult-oriented medicines, highlighting con-
trasts in the organization of care, treatment practices, and
communication styles.35,36 Despite these differences, our
findings suggest that many adult HIV clinics may already be
providing components of care in their current delivery
models that can be considered youth-friendly. Further work
to determine the availability of other youth-friendly struc-

tures and services in adult clinical care settings may provide
insight into the development of potential cost-effective
structural interventions that impact outcomes among
YLHIV.

YLHIV attending clinics with a waiting area intentionally
designed for youth engagement (e.g., health literature, elec-
tronic media, décor) were more likely to be retained in care.
In a study of 15 adolescent HIV clinics in the Adolescent
Trials Network, clinical environments were identified as a
potential structural barrier for young people seeking care.13,18

Waiting rooms of HIV clinics are important areas of the
clinical setting and may shape the experiences of YLHIV
with their illness and perceptions of clinical care, including

Table 4. YLHIV in Clinics with Youth-Friendly

Structures by Retention Status Using v2
Tests

Youth-friendly
structures of care

Retained
in care

Not
retained

p Value
N = 576
(84.7%)

N = 104
(15.3%)

Co-location in multispecialty building
No 209 (86.7%) 32 (13.3%) 0.28
Yes 367 (83.6%) 72 (16.4%)

Youth targeted waiting area design
No 270 (76.3%) 84 (23.7%) <0.001
Yes 306 (93.9%) 20 (6.1%)

Email and/or text messages
No 58 (67.4%) 28 (32.6%) <0.001
Yes 518 (87.2%) 76 (12.8%)

Evening clinic hours
No 355 (81.6%) 80 (18.4%) 0.003
Yes 221 (90.2%) 24 (9.8%)

New patient appointment
Wait time <1 week 337 (86.2%) 54 (13.8%) 0.21
Wait time ‡1 week 239 (82.7%) 50 (17.3%)

Next available routine visit
Wait time <2 weeks 442 (89.7%) 51 (10.3%) <0.001
Wait time ‡2 weeks 134 (71.7%) 53 (28.3%)

Providers with adolescent training
No 132 (72.1%) 51 (27.9%) <0.001
Yes 444 (89.3%) 53 (10.7%)

Table 5. Bivariate and Multivariable Logistic

Regression of Youth-Friendly Structures

and Retention in Care

Odds ratio
(OR)

Adjusted odds
ratio (AOR)

Age
15–19 years old Ref. Ref.
20–24 years old 0.32 (0.16–0.61) 0.85 (0.42–1.73)

Gender
Female Ref. Ref.
Male 0.73 (0.46–1.16) 1.12 (0.54–2.33)

Race
White Ref. Ref.
Black 1.49 (0.82–2.68) 0.80 (0.48–1.33)
Hispanic 1.76 (0.79–3.93) 1.48 (0.58–3.76)

HIV acquisition risk
Heterosexual Ref. Ref.
MSM 0.93 (0.55–1.57) 0.88 (0.38–2.01)
PHIV/BLD 2.92 (1.50–5.66) 0.81 (0.34–1.95)
Other/unknown 0.36 (0.11–1.19) 0.19 (0.04–1.03)

CD4 category (cells/mm3)
0–199 Ref. Ref.
200–349 0.74 (0.35–1.58) 0.79 (0.35–1.78)
350–499 1.40 (0.66–2.96) 1.25 (0.59–2.63)
500 and above 1.63 (0.82–3.22) 1.48 (0.62–3.54)

ART prescribed
No Ref. Ref.
Yes 3.98 (2.52–6.29) 4.96 (3.08–8.01)

Insurance status
Uninsured Ref. Ref.
Insured 1.47 (0.95–6.29) 0.82 (0.46–1.46)

Duration in care
Less than 1 year Ref. Ref.
1–2 years 1.16 (0.67–2.02) 0.99 (0.52–1.88)
2 or more year 2.96 (1.82–4.80) 1.48 (0.69–3.18)

Youth-friendly waiting area
No Ref. Ref.
Yes 4.76 (2.85–7.96) 2.47 (1.11–5.52)

Email and/or text messages
No Ref. Ref.
Yes 2.08 (1.28–3.37) 1.07 (0.50–2.28)

Evening clinic hours
No Ref. Ref.
Yes 2.08 (1.28–3.37) 1.94 (1.13–3.33)

Next available routine visit
Wait time <2 weeks Ref. Ref.
Wait time ‡2 weeks 0.29 (0.19–0.45) 0.75 (0.36–1.58)

Providers with adolescent training
No Ref. Ref.
Yes 3.24 (2.10–4.98) 1.98 (1.01–3.86)
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potential exposure to stigmatizing comments from other pa-
tients or inadvertent disclosure of their HIV status to older
adults in their communities. As a result, YLHIV may feel
uncomfortable and vulnerable in a place where trust and
supportive care are essential. Available spaces to provide a
separate youth-friendly waiting area are often limited and
were only available to 11% of the YLHIV in our sample.

We also found that access to evening clinic hours was
significantly associated with retention among YLHIV. Eve-
ning and weekend clinic hours promote clinic accessibility
and have been shown to decrease repeated emergency de-
partment use and hospitalizations among people living with
HIV.37,38 Although extended clinic hours may broadly ben-
efit people of all ages, YLHIV may especially benefit from
the increased opportunities to access health services and
engage in care as a historically underserved and difficult to
reach population.19,39,40 Although extended clinic hours or
other alternative scheduling of clinical staff and building
operations may be limited by available resources, future di-
rections for incorporating structural changes in clinic settings
should consider offering extended clinic hours to YLHIV
clients and other vulnerable populations.

The availability of providers with adolescent health
training may also play a role in increasing retention in care
among YLHIV. In our study, YLHIV attending clinics with
providers with any adolescent health training were nearly
twice as likely to be retained in care as compared to those
without any adolescent health trained providers on staff.
Although adolescent medicine subspecialty-trained physi-
cians and adolescent health pediatric nurse practitioners
pursue additional training to care for YLHIV with complex
conditions, they comprise only a small proportion of the
providers who see adolescent and young adult populations in
the US.19,41,42 Developing a more robust adolescent health
care workforce capable of responding effectively to impor-
tant adolescent health issues such as mental health illness,
sexual health, and to address complex psychosocial needs
may be an important approach to increase engagement in care
and strengthen self-efficacy around important healthy be-
haviors among YLHIV.43–45

Physicians in adult primary care specialties (internal
medicine and family practice) generally are not required to
receive adolescent or young adult-specific training, whereas
all pediatric residency programs are required to have a min-
imum 4-week clinical experience in adolescent medicine.46

Providers, including pediatricians, have reported feeling in-
adequately prepared to discuss sensitive adolescent health
issues such as mental health illness, reproductive health, and
violence.47–49 In a qualitative study of adult and pediatric
HIV providers, differences in the awareness of the develop-
mental features of adolescence and young adulthood
emerged as a possible influencing factor regarding providers’
approaches to care for youth.12 Determining the impact of
provider-targeted interventions focusing on effective com-
petencies for adolescent health care may be an important step
towards improving care for YLHIV and improving retention
among this population.

There were several limitations to our study. First, since this
was a cross-sectional study, our findings cannot determine
causality and additional longitudinal studies to examine the
impact of youth-friendly care are needed. Additionally, al-
though the study sites were located in urban areas where the

HIV epidemic among YLHIV is concentrated, they were not
a nationally representative sample, and our findings may not
be generalizable to all pediatric or adult clinics. Third, al-
though the availability of the youth-friendly structures of care
were assessed, we were unable to determine the quality of
these structures or the extent to which individual YLHIV
utilized these care structures.

Standardized measures for youth-friendly care are not
consistent in the literature and further work to define the
properties of quality youth-friendly care and utilization of
such services would greatly enhance evaluations of youth
HIV clinical programs. Finally, we were not able to assess for
additional patient-level psychosocial factors such as social
support or stigma, as this was beyond the scope of our study.

In conclusion, defining targeted youth-friendly structures
of care available in both pediatric and adult HIV clinical
settings is an important approach to retain YLHIV in care.
YLHIV receiving care in clinics with youth-targeted waiting
areas, evening clinic hours, and providers with any adoles-
cent health training may be more likely to be retained in care.
Further work to determine specific characteristics, quality
measures, and effective implementation of youth-friendly
care are necessary to improve treatment outcomes in this
population.
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