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Abstract

The patient-centered medical home (PCMH) has been introduced as a model for providing high-quality, com-
prehensive, patient-centered care that is both accessible and coordinated, and may provide a framework for
optimizing the care of youth living with HIV (YLH). We surveyed six pediatric/adolescent HIV clinics caring for
578 patients (median age 19 years, 51% male, and 82% black) in July 2011 to assess conformity to the PCMH.
Clinics completed a 50-item survey covering the six domains of the PCMH: (1) comprehensive care, (2) patient-
centered care, (3) coordinated care, (4) accessible services, (5) quality and safety, and (6) health information
technology. To determine conformity to the PCMH, a novel point-based scoring system was devised. Points
were tabulated across clinics by domain to obtain an aggregate assessment of PCMH conformity. All six clinics
responded. Overall, clinics attained a mean 75.8% [95% CI, 63.3–88.3%] on PCMH measures—scoring highest on
patient-centered care (94.7%), coordinated care (83.3%), and quality and safety measures (76.7%), and lowest on
health information technology (70.0%), accessible services (69.1%), and comprehensive care (61.1%). Clinics
moderately conformed to the PCMH model. Areas for improvement include access to care, comprehensive care,
and health information technology. Future studies are warranted to determine whether greater clinic PCMH
conformity improves clinical outcomes and cost savings for YLH.

Introduction

The United States health care system faces significant
challenges in providing consistent high quality care.1–3 To

align local, state, and national efforts to improve health care
quality, the U.S. Department of Health and Human Services
released the first-ever National Quality Strategy (NQS). The
NQS has identified three aims for improving health care
quality: (1) better care—by making health care patient-
centered, reliable, accessible, and safe; (2) healthy people and
communities—by supporting proven interventions to ad-
dress behavioral, social, and environmental determinants of
health; and (3) affordable care—by reducing the cost of
quality health care for individuals, families, employers, and
government.4 The patient-centered medical home (PCMH) is

one care delivery model capable of advancing the NQS
goals.

The PCMH model seeks to provide high-quality, compre-
hensive, patient-centered care that is both accessible and co-
ordinated.5–7 Studies demonstrate that clinics designated as
PCMHs improve clinical quality and patient experiences,
while simultaneously reducing emergency and inpatient
service utilization and health care costs.8–12 This care model is
particularly suited for the management of people with HIV
infection, with recent studies describing the benefits of the
PCMH model in managing warfarin therapy and treating
depression.13,14

Young people (ages 13–24 years) in the U.S. are dispro-
portionately affected by HIV, accounting for approximately
20% of all new HIV infections in 2009.15 Between 2006 and
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2009, adolescent/young adult black men who have sex with
men (MSM) were the only risk group in the U.S. to experi-
ence an increase in new HIV infections.16 Additionally, there
is a cohort of perinatally HIV-infected children that have
exceeded their initial survival expectations and are now
emerging into adolescence and young adulthood.17 Both
populations are seen at pediatric/adolescent HIV clinics,
which often see patients through the age of 24 years. As the
number of youth living with HIV (YLH) continues to grow,
engagement in primary HIV care becomes paramount to
improving patient outcomes and decreasing HIV transmis-
sion in the community.18–25 However, little is known about
the delivery of outpatient care to HIV-infected youth,
namely (1) the structures of pediatric/adolescent HIV clinics
and (2) conformity to the PCMH model. Our study aimed to
document key organizational features of medical care deliv-
ery in high-volume pediatric/adolescent HIV clinics in the
U.S., with a focus on identifying essential components of the
PCMH. New knowledge generated from this evaluation is
intended to improve the organizational structure and delivery
of quality care in outpatient pediatric/adolescent HIV clinics.

Methods

Study design and participants

We conducted a cross-sectional survey of medical directors
of pediatric/adolescent HIV clinics affiliated with the HIV
Research Network (HIVRN). The HIVRN is a consortium of
18 clinics that provide primary and subspecialty care to HIV-
infected patients.26 It is sponsored by the Agency for
Healthcare Research and Quality (AHRQ). Six clinics exclu-
sively treat pediatric and adolescent patients, located in urban
cities in the Northeastern (2), Southern (1), Midwestern (1),
and Western (2) United States. These clinics cared for 578
patients in 2011, with a median number of 69 patients per
clinic (range, 31–267). Most patients were of minority race/
ethnicity (86%), had vertical/perinatal transmission as an
HIV risk factor (64%), and had either Medicaid or no health
insurance (76%). Median age was 19 years, with roughly
equal proportions of males and females. Over 80% of patients
were receiving antiretroviral therapy (ART), with a median
CD4 cell count of 640 cells/mm3 (Table 1). The study was
approved by the Institutional Review Board at the Johns
Hopkins School of Medicine and at each participating site.

Data collection

A structured questionnaire was sent to all pediatric/ado-
lescent HIVRN medical directors in July 2011 and data were
collected from July to October 2011. Medical directors were
encouraged to consult with key clinic informants (e.g., clini-
cians, case managers, nursing staff, and front desk personnel)
when completing the questionnaire and were instructed to
answer each question using objective clinical data or to use
best estimates if clinical information was not available.
Missing or problematic responses were identified, reviewed
with the site, and corrected. This process assured that com-
plete questionnaire data was obtained from each site.

The survey contained 50 items covering provider charac-
teristics, patient adherence to care, and the six PCMH do-
mains: (1) comprehensive care, (2) patient-centered care, (3)
coordinated care, (4) accessible services, (5) quality and safety,

and (6) health information technology (HIT). Domains were
based on the functions and attributes of the medical home as
identified by AHRQ6 (Fig. 1). Fifteen items required a nu-
merical answer, 10 were dichotomous yes/no questions, and
25 asked for descriptive statements.

Measures

Provider characteristics were ascertained by asking: (1)
how many primary care providers work in your clinic; (2)
how many half-day sessions per week does your clinic run; (3)
how many providers work per half day session; (4) what is the
distribution of providers (attending levels physicians, physi-
cian trainees, nurse practitioners [NPs], physician assistants
[PAs], others); (5) how many patients is each provider
scheduled per half day session; (6) how long are new and
established patient appointments for each provider type; and
(7) what is the average panel size per provider. Five questions
were devoted to patient adherence to care covering loss to
follow-up (how do you define loss to follow-up, what is your

Table 1. Demographic and Clinical Characteristics

of Pediatric/Adolescent Patients

in Surveyed Clinics

2011
Variable N = 578 (%)

Age, median (years) 19
Gender

Female 286 (49)
Male 292 (51)

Race/ethnicity
White 66 (11)
Black 475 (82)
Hispanic 24 (4)
Other 13 (2)

HIV transmission risk factor
Vertical/perinatal 371 (64)
Transfusion/blood product 5 (1)
MSM 107 (19)
HET 87 (14)

CD4 count (cells/mm3)
Median 640
£ 50 13 (2)
51–200 26 (5)
201–500 153 (26)
> 501 386 (67)

HIV-1 RNA (copies/mL)
Median 50
£ 400 360 (62)
401–1000 29 (5)
1001–10,000 86 (15)
10,001–100,000 55 (10)
> 100,000 13 (2)
Missing 35 (6)

HAART receipt
No 91 (16)
Yes 487 (84)

Insurance
Private 113 (20)
Medicaid 334 (58)
Medicare 14 (2)
None/Ryan White 105 (18)
Other/unknown 12 (2)
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loss to follow-up rate each year) and retention in care (what is
the appointment no-show rate for all, new patients, and es-
tablished patients per month).

Comprehensive care was evaluated by asking sites to
identify the availability of onsite medical consult services (i.e.,
located on the same medical campus), including psychiatry,
gynecology, dermatology, colposcopy, hepatology, neurol-
ogy, ophthalmology, gastroenterology, dental, and oncology.
Additionally, clinics were asked about availability of case
management, substance abuse counseling, clinical pharmacy,
family planning, nutrition, language translation, and hous-
ing/transportation services. Delivery of patient-centered care
was determined by inquiring about the presence of HIV ed-
ucational programs and how patients and their families are
involved in establishing care plans.

Seven questions related to coordinated care, focusing on
inpatient–outpatient, primary–subspecialty, and pediatric–
adult care coordination. Inpatient–outpatient coordination
was determined by asking: (1) what procedures are in place
to notify clinical staff if a patient has been hospitalized; and
(2) are records routinely obtained after hospitalization at
outside hospitals. Primary care/subspecialty care coordi-
nation questions were: (1) what procedures are used to
coordinate care between HIV clinic staff and providers
in other subspecialty areas; (2) do providers in different
clinics have access to the same medical record; and (3) are
patients with non-HIV-related co-morbidities frequently
referred to providers in other subspecialty areas within the
same clinic, same hospital, different clinic, or to an outside
facility. Finally, to assess pediatric–adult care coordination,
we asked respondents if they had a formally established
program for transitioning patients from pediatric to adult
clinics and if they had an adult HIV clinic located at the
same institution.

Structures designed to improve the accessibility of services
were assessed by asking each medical director how urgent
clinical problems are handled during the day, at night, and on
weekends. In addition, clinics were asked if they have a walk-
in policy, offer same day urgent appointments, utilize group
visits (e.g., siblings seen together), provide online patient
services (e.g., access to medical records, appointment sched-
uling, and provider electronic messaging), and if laboratory
results/clinical data are highly accessible to patients. Wait
times were evaluated by asking clinics how long is the aver-
age wait for a new appointment, routine follow-up appoint-
ment, and the average time spent in the waiting room prior to
scheduled visits.

Patient safety and quality of care practices were determined
by inquiring about the presence of a clinic policy/procedure
to: (1) promptly identify and respond to critical laboratory
results; (2) screen for adverse drug interactions; (3) engage
patients who missed appointments; (4) monitor quality of
care; (5) and to collect patient satisfaction data. Health infor-
mation technology was assessed by asking about the avail-
ability and use of electronic medical records (EMR), electronic
prescribing, and point of care medical decision tools (e.g.,
assistance with drug dosing, and screening and preventative
care reminders). Medical directors were queried about the use
of mobile phone short message service (SMS) to communicate
with patients and if their practice maintained a clinic website.

Data analyses

To assess conformity to the PCMH model, we developed a
novel point-based scoring system. Each item (excluding
provider characteristics and patient adherence to care) was
assigned one point, for a possible 28 total points. Compre-
hensive care points were allocated as follows: one point for the
availability of key medical services (psychiatry and gynecol-
ogy), one point for ‡ 3 additional medical services (derma-
tology, colposcopy, hepatology, neurology, ophthalmology,
gastroenterology, dental, or oncology), and one point for
providing the following ancillary services: case management,
substance abuse counseling, clinical pharmacy, family plan-
ning, nutrition, language translation, and housing/transpor-
tation services. For survey items requiring a numerical
answer, wait time to schedule new and established patient
appointments and time spent in the waiting room, we as-
signed one point for values £ 14 days, £ 7 days, and £ 20
min, respectively. For survey items requiring descriptive
responses, two reviewers independently evaluated each
response to determine if a point should be assigned. Any
discrepancies between the reviewers were resolved by con-
sensus. Points were tabulated across clinics by domain to
obtain an aggregate assessment of PCMH conformity.

Results

All six pediatric/adolescent HIV clinics completed the
questionnaire. The median number of providers working in
each clinic was 5 (range, 1–10). Nearly all physicians were
pediatricians (96.6%), with approximately half (49.0%) spe-
cializing in infectious diseases. Five of six clinics utilized NPs.
Clinics ran a median of six half-day sessions per week (range,
1–10). Attending physicians had higher patient volumes per
half-day session and shorter new patient appointment length
compared to NPs. Specifically, median patient volume per

FIG. 1. Components of the Patient-Centered Medical
Home.
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half-day session was 6 (range, 2–8) for attending physicians
and 4 (range, 1–10) for NPs. Attending physicians had a me-
dian appointment length of 53 min (range, 30–60) for new
patients and 30 min (range, 20–60) for established patients.
NPs had a median appointment length of 60 min (range, 45–
90) for new patients and 30 min (range, 30–60) for established
patients. The median no-show rate for clinic appointments
was 22.0% (range, 5.5–42.0%), with median no-show rates for
new patients at 10.0% (range, 0–30.0%) and median no-show
rate for established patients at 23.0% (range, 5.5–58.0%).

Overall, clinics attained a mean 75.8% [95% CI, 63.3–88.3%]
on PCMH measures—scoring highest on patient-centered
care (94.4%), coordinated care (83.3%), and quality and safety
measures (76.7%), and lowest on comprehensive care (61.1%),
accessible services (69.1%), and health information technology
(70.0%) (Fig. 2). Clinics performed best in the patient-centered
care domain. Five out of six clinics offered educational pro-
grams to patients and their families, including HIV-specific
support groups, psycho-educational programs, life skills
classes, and HIV prevention/treatment adherence training;
half of clinics partnered with local organization (e.g., AIDS
Education and Training Centers) to facilitate the delivery of
these education and training programs. All sites had a pro-
cedure for ensuring that patients and their families are
actively involved in establishing care plans. This involved
providers openly discussing options and alternatives, soli-
citing patient/caregiver comments, addressing any con-
cerns, and ultimately making mutually agreed upon medical
decisions.

Care was effectively coordinated across different health
settings and between providers in our sample of clinics. All
clinics have protocols in place that require notification of
outpatient team members when patients are admitted to their
home hospital, but have to rely on patients, family members,
and other health providers if a patient is hospitalized at an
outside facility. Most clinics (66.7%) routinely obtain records
for hospitalizations occurring at outside institutions. To co-
ordinate care with subspecialty providers, 83.3% of sites uti-
lize an EMR which can be accessed by all providers within

their health care system. In addition, clinics communicate
with specialists via email, telephone, and by carbon copying
providers on clinical documents. Almost all clinics (83.3%)
have a designated program to help patients transition from
pediatric/adolescent to adult care and five sites have an adult
HIV clinic on the same medical campus.

Surveyed clinics had a number of established patient safety
and quality assurance procedures. Nearly all clinics have
policies to identify and respond to critical laboratory results
(83.3%), monitor for adverse drug interactions (66.7%), and
collect patient satisfaction data (66.7%). In addition, 83.3% of
clinics have quality improvement programs, with the majority
meeting monthly to quarterly to formally review data and
make recommendations. Five of six clinics actively monitor
patients who miss appointments and have specific programs
to improve patient engagement in care. The reported patient
loss to follow-up rate per year is < 5% for most clinics with a
designated engagement in care initiative (four of five clinics).

Only 61.1% of comprehensive care measures were met. All
clinics provided patients with access to key medical services
(psychiatry and gynecology) and half had three or more ad-
ditional medical services (dermatology, colposcopy, hepatol-
ogy, neurology, ophthalmology, gastroenterology, dental, or
oncology) on location. Only two clinics (33.3%) offered all
seven ancillary services (case management, substance abuse
counseling, clinical pharmacy, family planning, nutrition,
language translation, and housing/transportation services).

Clinics provided enhanced access to care, team members,
and services in a variety of manners, including same-day
appointments, walk-in appointments, referral to emergency
departments, and by on-call providers. During the day, all
clinics provide same-day appointments and 66.7% have a
walk-in policy. For urgent problems at night and on week-
ends, 66.7% of the clinics refer patients to on-call providers,
while the remaining clinics direct patients to emergency de-
partments. The median wait time to schedule a clinic ap-
pointment was 4 days (range, 1–14) for new patients, and 7
days (range, 0–14) for return/established patients. Median
waiting room time is 22.5 min (range, 5–45). In addition, few

FIG. 2. Pediatric/adolescent HIV
clinics conformity to the Patient-
Centered Medical Home model.
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clinics (33.3%) use group visits, and when they do it is in the
context of family visits. Only 33.3% of clinics offer online
patient services, such as appointment scheduling, access to
medical records, and provider electronic messaging.

Health information technology was moderately used by
clinics, with 70.0% of HIT measures successfully attained. All
sites utilize EMR systems, with half additionally using HIV
specific point of care medical decision tools. Most sites (83.3%)
have both electronic prescribing and use mobile phone short
message service (SMS) messaging to communicate with pa-
tients. Two sites specifically used SMS messaging to improve
ART adherence. Only a third of clinics have a practice website,
which allow patients and their families’ electronic access to
medical records, appointment scheduling, and electronic
communication with the care team.

Discussion

This study is among the first to document the organiza-
tional characteristics of pediatric/adolescent HIV clinics and
notes that surveyed clinics moderately conformed to the
PCMH model. Clinics excelled in providing coordinated, high
quality, patient-centered care, but demonstrated weaknesses
in offering comprehensive, accessible care, and in meaning-
fully using health information technology. Examining these
lower scoring domains may offer insights into how clinics can
improve the care and outcomes of HIV-infected youth.

Receipt of ancillary services, including case management,
outreach services, and supportive counseling, is associated
with retention of YLH in care.27,28 In adults, utilization of
ancillary services has been linked to higher rates of ART re-
ceipt and retention in care, cessation of substance use, entry
into stable housing, and improvements in quality of life.29–31

Despite these known benefits, only 83.3% of surveyed clinics
offered case management and nutrition services, 66.7% had
substance abuse counseling and clinical pharmacy, and less
than half provided all measured ancillary services. YLH are in
particular need of these services. Factors contributing to
young people contracting HIV, such as being homeless/run-
away, mental health illness, substance abuse, or being in-
volved in sex for money, additionally serve as barriers to
receiving adequate health care and achieving good health
outcomes.28,32–34 Case management and other ancillary ser-
vices play a critical role in helping youth and young adults
overcome these barriers and receive needed care.

High no-show rates at surveyed sites may compromise the
quality of care delivered and provider productivity. Dietz and
colleagues prospectively examined appointment adherence in
178 HIV-infected female youth in five U.S. cities, noting that
participants only attended 67.3% of scheduled visits;35 this is
similar to adult rates which range from 71% to 75%.36 The
behavioral model of health service utilization provides a
framework for understanding how patient factors (coping
skills, motivation to attend visits, social support, provider
attitudes/trust, co-morbid conditions) and health system fac-
tors (convenience of clinic hours, appointment waiting time,
ease/comfort of the outpatient process) jointly affect health
seeking behavior (linkage to and retention in care).19,37–39 The
PCMH model makes efforts to reduce health system barriers
to care by providing enhanced access to providers and ser-
vices. However, in our clinics, only 66.7% managed urgent
patient issues by using a walk-in policy during the day and

referring patients to an on-call provider at night and on
weekends; implementation of these and other procedures
to handle acute patient issues has been shown to de-
creased emergency department utilization.40,41 In addition,
the PCMH model may serve as the ideal platform for im-
plementing interventions to increase linkage and adherence
to HIV care, including patient navigation, peer mentorship,
and IMB (informational, motivational, behavioral skills)
programs.42–44

Numerous studies record the positive benefits of advanced
access scheduling on patient outcomes.45–48 Advanced access
scheduling allows patients to schedule appointments with
their provider at times of their choosing, typically on the same
day or within 24 h of calling. In a systemic review of 24 studies
evaluating advanced access scheduling outcomes, Rose et al.
documented a reduction in no-show rates and neutral to
positive improvement in patient satisfaction.45 While all
clinics were able to schedule new patients within 14 days, only
half provided established patients with an appointment
within 1 week. Reducing the lead time to scheduling
appointments may be particularly important to some YLH,
whose lack of familiarity with the health system, denial of
need for care, distrust of adults and professional agencies,
and transportation difficulties may result in reduce clinic
attendance.33,49

It is hoped that integrating HIT into the PCMH will go
beyond the electronic medical record, holding promise for
enhancing quality and safety of care, care coordination, and
scheduling. Electronic prescribing and point of care medical
decision tools can reduce medication errors, facilitate re-
commended diagnostic and treatment ordering, and increase
preventive care services.50,51 Electronic prescribing is utilized
at almost all sites (83.3%), but HIV-specific clinical decision
tools were only present in half of clinics. Providers caring for
YLH may value electronic prescriptions, which may assist in
calculating weight or age-base dosing.52 The effect of clinical
decision support systems on HIV outcomes has not been
evaluated in either pediatric or adult populations, but is
shown to improve health care process measures in other
chronic diseases including cardiovascular disease, diabetes,
and asthma.51 Future studies are needed to determine how
implementation of such systems can be used to improve care
and outcomes for YLH.

Emerging data suggest that text messaging improves ad-
herence to ART and reduces virologic failure in people with
HIV infection.53,54 Among a cohort of HIV-infected youth and
young adults (ages 14–29 years), receipt of personalized daily
SMS reminders statistically improved self-reported adherence
over a 24-week period.54 Clinics should consider harnessing
the benefits of SMS reminders to improve treatment and
outpatient appointment adherence for youth. To determine
the prevalence of social networking among people living with
HIV, Horvath and colleagues surveyed 312 U.S. HIV-infected
adults and noted that 76% used social networking websites/
features at least once a week.55 This percentage is likely to
underestimate the true penetration in YLH, who like other
adolescents and young adults, are more likely to integrate
technology into their daily lives than older adults. The po-
tential of social networking to address medical and psycho-
social needs of YLH is great. However, less than half of all
clinics maintain a practice website. As technology advances,
providers, public health practitioners, and health systems
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should actively explore how new technologies can be used to
improve HIV prevention, treatment, and care.

This study has several limitations. First, although re-
spondents used objective data when available, some re-
sponses were best estimates and could be affected by recall
or good performance biases. Our study sites, though located
in areas where the epidemic among youth is largely situated,
are not nationally representative and may not generalize to
all pediatric/adolescent clinics. In addition, there are no
standard criteria for assessing compliance with the PCMH,
as such we developed questions and a points system based
on a review of the literature and previous HIVRN data. We
did not assess patient outcomes (e.g., decreases in HIV-1
RNA, increases in CD4 cell count); future studies are needed
to assess how conformity with PCMH principles influences
patient immunologic and virologic outcomes. Implem-
entation research exploring how to effectively build a PCMH
and studies examining local and regional barriers to im-
plementation are also needed to assist clinics seeking to be-
come a PCMH.

In conclusion, pediatric/adolescent HIVRN clinics mod-
erately conformed to the PCMH model using a novel measure
of PCMH adoption; scoring highest on patient-centered care,
coordinated care, and quality and safety measures, and low-
est on comprehensive care, accessible services, and health
information technology. This new PCMH assessment, spe-
cifically tailored to pediatric/adolescent HIV clinics, may help
clinics identify areas of weakness and assist in targeting re-
sources to improve the organizational structure and delivery
of quality care. Adapting structures and processes of care
consistent with the PCMH model may serve as one mecha-
nism for improving the quality of care delivery to HIV-
infected youth and young adults.
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