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Introduction

HIGHLY ACTIVE ANTIRETROVIRAL THERAPHY (HAART) has
significantly altered the management of HIV infection

in the United States. Since its introduction in late 1995, there
has been a marked decrease in morbidity due to oppor-
tunistic infections, mortality, and hospitalization rates.1–4

Health care expenditures have also shifted from inpatient
services to pharmaceuticals and outpatient care.5–8 HIV in-
fection has been transformed from a terminal illness to a
chronic disease.9

Experience in the management of HIV infection has been
shown to improve clinical outcomes in the outpatient set-
ting.10 While debate still exists on what makes a physician
qualified to treat HIV-infected patients, many believe it is
a combination of patient experience and continual medical
education in HIV care.11 Clinics treating high volumes of
HIV-infected patients are more likely to comply with 
Public Health Services guidelines, including appropriate 

prophylaxis administration, coinfection testing, and timely
measurement of CD4 count and HIV-1 viral load, than clin-
ics with smaller volumes (�100 patients).12 Similar trends
have not been experienced in the inpatient setting, with a
recent study showing little difference in patient mortality
and quality of care outcomes among hosptialist and non-
hospitalist physicians.13

The Donabedian structure-process-outcome (SPO) model
is a method widely used to assess health care quality. Struc-
ture is the materials, human resources, and organizational
characteristics utilized in providing health care.14 Processes
of care are practitioner-led medical interventions, which in-
clude prevention, diagnosis, and treatment of diseases.14 The
desired result of these processes of care defines outcome in
the SPO model.14

There is little descriptive documentation of the structures
of medical care delivered by clinics treating high volumes
of HIV-infected patients in the United States. As HIV care
becomes increasingly grounded in the outpatient arena and
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As the HIV epidemic has evolved to become a chronic, treatable condition the focus of HIV care has shifted from
the inpatient to the outpatient arena. The optimal structure of HIV care in the outpatient setting is unknown.
Using the HIV Research Network (HIVRN), a federally sponsored consortium of 21 sites that provide care to
HIV-infected individuals, this study attempted to: (1) document key features of the organization of care in HIVRN
adult clinics and (2) estimate variability among clinics in these parameters. A cross-sectional survey of adult
clinic directors regarding patient volume, follow-up care, provider characteristics, acute patient care issues, wait
times, patient safety procedures, and prophylaxis practices was conducted from July to December 2007. All 15
adult HIVRN clinic sites responded: 9 academic and 6 community-based. The results demonstrate variability in
key practice parameters. Median (range) of selected practice characteristics were: (1) annual patient panel size,
1300 (355–5600); (2) appointment no-show rate, 28% (8%–40%); (3) annual loss to follow-up, 15% (5%–25%); (4)
wait time for new appointments, 5 days (0.5–22.5), and follow-up appointment, 8 days (0–30). The majority of
clinics had an internal mechanism to handle acute patient care issues and provide a number of onsite consul-
tative services. Nurse practitioners and physician assistants were highly utilized. These data will facilitate im-
provements in chronic care management of persons living with HIV.



management complicated by expanding therapeutic op-
tions, adverse drug reactions, and long-term complications
of HIV infection, an understanding of the structures of out-
patient HIV care emerges as an important aspect in ad-
dressing patient safety and quality of care. Our study aimed
at documenting key organizational features of medical care
delivered in high volume HIV clinics, with the intent of im-
proving organizational structure and quality of care in out-
patient HIV clinics. 

Methods

Study design and participants

We conducted a cross-sectional survey of medical direc-
tors of adult HIV Research Network (HIVRN) clinics. The
HIVRN is a consortium of 21 sites that provide primary and
subspecialty care to HIV-infected individuals in 14 cities
throughout the United States. It is sponsored by the Agency
for Healthcare Research and Quality (AHRQ), Health Re-
sources and Services Administration (HRSA), HIV/AIDS
Bureau (HAB), Substance Abuse and Mental Health Services
Administration, Center for Substance Abuse Treatment
(SAMHSA/CSAT), and Office of AIDS Research, National
Institutes of Health (OAR/NIH). 

Fifteen HIVRN clinics treat adult (18 years or older) pa-
tients. The participating sites are located in the Eastern (5),
Midwestern (3), Southern (3), and Western (3) United States.
Nine sites have academic affiliation; 6 are community-based. 

Data collection

A structured questionnaire was sent to all adult HIVRN
medical directors in July 2007 and data were collected from
July to December 2007. Medical directors were instructed
to answer each question using objective clinical data and to
use best estimates if clinical information was not available.
After all questionnaires were received and information
compiled, a summary worksheet was sent to each medical
director to review for accuracy. The survey contained 84
items covering 7 domains. Forty-seven items required a nu-
merical answer, 26 were yes–no questions, and 11 asked for a
descriptive statements. This paper focuses on all 7 domains:
(1) patient volume, (2) patient follow-up, (3) acute issues, (4)
provider characteristics, (5) waiting times, (6) patient safety
procedures, and (7) prophylaxis practices. 

Measures

Patient volume was evaluated by asking the following
questions:

• How many new patients does your clinic see per year?
• How many total patients does your clinic follow per year?
• What is the overall no-show rate for routine appointments

per day?
• What is the no-show rate for new patients?
• What is the no-show rates for established patients?

Two questions were devoted to patient follow-up. First,
“How do you define loss to follow-up in your clinic?” and
second, based on that answer, “What is the loss to follow-up
each year?”

The processes of dealing with acute care issues were as-
sessed by asking how clinics handle urgent clinical problems
during the day, at night, and on weekends. Also, clinics were
asked if they have a walk-in policy and same-day urgent ap-
pointments. Responders were asked to describe their walk-
in policy and number of same day urgent appointments slots
offered per day. 

Provider characteristics were ascertained by asking:

• How many primary care providers work in your clinic?
• What is the distribution of providers (attending levels

physicians, physician trainees, nurse practitioners [NPs],
physician assistants [PAs], others)?

• How many half-day sessions per week does your clinic run?
• How many providers operate per half day session?
• How many patients is each provider scheduled per half

day session?
• What is the average panel size per provider? 

Respondents were asked the average wait time for new
patient appointments and for routine follow-up appoint-
ments. Also, they were asked about the length of new pa-
tient and routine follow-up appointments according to
provider type. The availability of onsite consult services,
including case management, clinical pharmacy, psychiatry,
substance abuse, gynecology, dermatology, colposcopy, 
hepatology, neurology, ophthalmology, gastroenterology,
dental, oncology, and anoscopy was assessed. 

Patient safety practices were determined by inquiring about
the presence of a clinic policy/procedure: (1) to inform clini-
cal staff if a patient has been hospitalized; (2) to screen for ad-
verse drug interactions; (3) to promptly identify and respond
to critical laboratory results; (4) and to engage patients who
have missed appointments. In addition, clinics were asked
about procedures used to coordinate care between HIV clinic
staff and providers in other specialty areas, the frequency of
obtaining outside hospital records, and the ability for other
clinics to access medical records of patients cared for in the
HIV clinic.

Structures designed to address opportunistic infection
prophylaxis were assessed by asking each medical direc-
tor if a standardized initial medical evaluation form was
used; and if so, whether that form prompted providers to
give opportunistic illness (OI) prophylaxis when indicated.
In addition, clinics were asked if they have a systematic
review process to assess if patients receiving ongoing care
are on appropriate OI prophylaxis, if they conduct CME
lectures on prophylaxis topics, and if they send OI pro-
phylaxis guideline reminders to providers.

Data analysis

Survey responses were tabulated by site. Medians and
ranges were calculated for all survey questions requiring a
numerical answer, including patient volume, number of
providers employed, waiting times to schedule appoint-
ments, and annual patient loss to follow-up. Percentages
were calculated for all yes–no questions and used to quan-
tify structures in HIVRN clinics, including onsite consulta-
tive services, systems in place to handle acute patient care
issue, and patient safety procedures. Descriptive statements
served to clarify and elaborate on yes–no responses.
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RESULTS

Demographic and clinical characteristics of adult
HIVRN study participants during the year 2006 are dis-
played in Table 1. The majority of the sample was males
of race/ethnic minority. HIV transmission was secondary
to non-injection drug use (IDU) in 81% of the sample. Most
study participants had either Medicaid, Ryan White CARE
Act funding, or were uninsured. Over 70% of participants
were currently receiving HAART during 2006.

The total number of patients followed per year at each site
ranges from 355 to 5600, with a median of 1300 patients.
Eight sites (53%) follow more than 1000 patients per year.
HIVRN adult clinics enrolled 60 to 730 new patients per year,
with a median of 250 patients per year.

The number of total providers working in HIVRN adult
clinic varies, ranging from 2 to 72, with a median of 15
providers per clinic. The majority of providers are attending
physicians (51%), with the remaining consisting of physician
trainees (34%), NPs (11%), and PAs (4%). Nearly all clinics
(87%) employ midlevel providers, defined as NPs and PAs,
and 80% utilize physician trainees. HIVRN clinics vary in the
type of onsite services offered, ranging from high-resolution
anoscopy (13%) to case management (93%; Fig. 1).

Attending physicians, NPs, and PAs have similar patient
panel size, patient volume per half-day clinic session, and
appointment length (Table 2). Specifically, for these three
groups, the median panel size is 129 to 142 patients (range,
10.5–300), median patient volume per half-day session is 8.5
to 9 (range, 5–15), median new patient appointment length
is 40 to 50 minutes (range, 15–60), and median established
patient appointment length is 20 minutes (range, 15–45). Full
time clinicians typically work a median of 8 half-day ses-
sions per week (range, 1–1). 

The median wait time to schedule a clinic appointment was
5 days (range, 0–22.5) for new patient visits and 8 days (range,
0–30) for established patient visits (Table 3). The median no-
show rate for clinic appointments was 28% (range, 8%–40%),
with median no-show rates for new patients at 30% (range,
8%–50%) and median no-show rate for established patients
at 28% (range, 2%–40%). Clinics define loss to follow up dif-
ferently. Most (87%) classify loss to follow-up as missing
clinic visits for 1 year, while others (13%) use a 6-month cut-
off. The median annual loss to follow up, calculated individ-
ually using each HIVRN clinic’s definition, was 15% (range,
5%–25%).

Acute patient care issues are handled by clinics in a vari-
ety of manners, including same-day appointments, walk-in
appointments, referral to emergency departments, and by
on-call providers. During the day, 87% of clinics provide
same-day appointments and 80% have a walk-in policy. At
night and on weekends, 87% of clinics utilize an on-call
provider, with the remaining clinics referring patients to
emergency departments.
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TABLE 1. DEMOGRAPHIC AND CLINICAL CHARACTERISTICS OF

ADULT HIV RESEARCH NETWORK STUDY SAMPLEa

2006
Characteristic N = 13,833 (%)

Gender
Male 9826 (71)
Female 4007 (29)

Age (years)
18–30 1291 (9)
31–49 8833 (64)
50+ 3709 (27)

Race/ethnicity
White 3743 (27)
Black 6422 (46)
Hispanic 3140 (23)
Other 292 (2)
Unknown 236 (2)

HIV transmission
Non-IDU 11148 (81)
IDU 2685 (19)

Initial CD4 in Year 
(cells/mm3)

<51 982 (7)
51–200 2098 (15)
201–500 5972 (43)
>500 4781 (35)

Initial HIV-1 RNA in Year 
(copies/mL)

< 10,001 9280 (67)
10,001–100,000 2727 (20)
> 100,000 1653 (12)
Missing 173 (1)

HAART receipt
No 3727 (27)
Yes 10106 (73)

Insurance
Private 1661 (12)
Medicaid 4760 (34)
Medicare 1628 (12)
Medicaid & Medicare 978 (7)
Ryan White/uninsured 3827 (28)
Missing 979 (7)

aData represent information from 11 of 15 adult HIVRN sites.
IDU, injection drug use; HAART, highly active antiretroviral

therapy.

FIG. 1. Onsite services available in HIVRN Adult Cinics.



HIVRN clinics have established a number of patient safety
procedures: 93% have a clinic policy to identify and respond
to critical laboratory results, 73% have a policy to engage pa-
tients lost to follow-up, and 47% have a policy to screen for
adverse drug interactions. In addition, 53% of clinics rou-
tinely obtain hospital records for patients hospitalized at out-
side institutions and 67% of clinics share their medical records
with providers in other general and specialty clinics.

Eighty percent of HIVRN clinics utilize a standardized ini-
tial medical evaluation form. Of those with standardized in-
take forms, 33% of the forms prompt providers to administer
OI prophylaxis medications when indicated. Furthermore, 67%
of clinics send prophylaxis guideline reminders to providers
and 60% conduct continued medical education lectures on pro-
phylaxis indications. Over half, 53%, of HIVRN clinics conduct
a systematic review of patients with CD4 counts less than 200
cells/mm3 to assess if they are on appropriate OI prophylaxis.
All clinics conducting such a review provide feedback to their
providers, and 63% of clinics give information comparing in-
dividual providers to other providers in the clinic. 

Discussion 

HIV management and health care expenditures are shift-
ing from the inpatient to the outpatient arena.5–8 This study

highlights the variability in the structures of medical care
delivery by experienced providers in high-volume, adult
HIV clinics. 

Care by midlevel providers, NPs and PAs, is increasing
at a rapid pace.15,16 Our provider characteristics are simi-
lar to those of Ryan White Comprehensive AIDS Resources
Emergency (CARE) Act Title III funded sites, where mi-
dlevel providers constitute 20% of all primary HIV
providers in the outpatient setting,17 with nearly all HIVRN
clinics employing midlevel providers. This differs from the
Department of Veteran Affairs (VA) HIV outpatient clinics,
where 52% of all clinics are staffed solely by attending
physicians and multidisciplinary provider teams (e.g., at-
tending physicians, midlevel providers, and trainees) are
utilized in only 13% of clinics.18

Among general patients, short-term health outcomes and
quality of care measures seem equivalent between NPs and
physicians in the primary care setting.19 Patient satisfaction
is higher19 and health services cost is 12.5% lower for NPs
compared to primary care physicians.20 In regards to HIV
outpatient care, a recent cross-sectional analysis compared
the quality of care provided by NPs and PAs to those of in-
fectious diseases-trained physicians, general medicine HIV
experts, and general medicine non-HIV experts.17 Eight qual-
ity measures were identified: prescribing HAART, HIV-1
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TABLE 2. PANEL SIZE AND APPOINTMENT LENGTH BY PROVIDER TYPE

Median patient 
Median appointment length

volume per 1/2
in minutes (range)

Median panel day session New Established 
Provider size (range) (range) patients patients

MD/DO (attending) 135 (70–300) 8.5 (5–15) 0.40 (15–60) 20 (15–45 )
MD (trainee) 30 (19–80) 0.5 (2–9.5) 0.60 (40–60) 20 (15–60) 
NP 129 (10.5–175) 0.9 (5–14) 0.50 (15–60) 20 (15–30) 
PA 142 (100–159) 0.9 (5–11.5) 42.5 (35–60) 20 (17.5–45)

MD, doctor of medicine; DO, doctor of osteopathic medicine; NP, nurse practitioners; 
PA, physician assistants.

TABLE 3.  MEDIAN WAIT FOR APPOINTMENTS AND NO-SHOW RATES BY SITE

Average wait for appointments No-show rates

New patients Established Established 
Clinic (days) patients (days) Overall New patients patients

A 0.5 0.5 10% 17% 5%
B 21 21 36% 36% 36%
C 17.5 17.5 20% 25% 18%
D 0 0.5 25% 5% 25%
E 2.5 2.5 15% 10% 20%
F 14 8 8% 8% 2%
G 22.5 22.5 40% 40% 40%
H 2.5 30 28% 28% 28%
I 21 8 31% 54% 30%
J 5 15 22% 30% 22%
K 3 4.5 27% 30% 26%
L 10 0 40% 50% 40%
M 1.5 2 30% 33% 29%
N 10 7 40% 40% 40%
O 3 10 32% 50% 31%



RNA suppression, Pneumocystis jiroveci pneumonia (PCP)
prophylaxis, purified protein derivative (PPD) testing rate,
hepatitis C testing, papanicolaou smear, influenza vaccina-
tion, and outpatient visits during three of four quarters.17

NPs and PAs performed similarly on six of the eight qual-
ity measures as infectious diseases-trained physicians and
general medicine HIV-experts and were superior in two mea-
sures (PPD testing rate and papanicolaou smear).17 Further
research is needed to determine how NPs and PAs perform
when faced with more complex HIV health care decisions,
such as OI treatment, HAART treatment failure, drug–drug
interactions, and adverse medication side effects. 

The National Committee for Quality Assurance (NCQA)
is currently developing HIV/AIDS performance measures.21

Nine categories have been established addressing measures
on both the provider and system level, these include: (1)
medical visits; (2) CD4 count measurement; (3) prescribing
PCP prophylaxis; (4) adolescent and adult clients with
HIV/AIDS who are prescribed HAART and who achieve
HIV-1 RNA suppression; (5) tuberculosis screening; (6) sex-
ually transmitted disease screening; (7) hepatitis B and C
screening; (8) immunizations and vaccinations; and (9) high-
risk behavior screening.21 The NCQA HIV/AIDS measures
focus on processes of care and do not emphasize clinical out-
comes and structure of health care delivery. Our study high-
lights important clinic structures that can serve as a point of
reference for outpatient HIV care, including patient safety
procedures, how acute patient care issues are addressed, and
availability of onsite consultation services. In addition, we
describe and quantify certain clinic operational parameters
such as annual loss to follow up, appointment no-show rates,
time to schedule clinic visits, and length of medical ap-
pointments. These data can serve as a baseline for future
clinic structure research. Using the seven domains addressed
in this study (patient volume, patient follow-up, acute issues,
provider characteristics, waiting times, patient safety proce-
dures, and prophylaxis practices) new research should focus
on linking these structures to outcomes and in identifying
the ideal components of an outpatient HIV clinic.

High no-show rates in many of our clinics for both new
and follow-up visits may limit access to care and compro-
mise provider productivity. A recent study of accelerated or
open access scheduling systems, characterized by limiting
the lead time to schedule appointments allowing patients to
schedule visits soon after making an appointment request,
may be a promising intervention that could be studied as
part of quality and access improvement programs.22,23 Same-
day and walk-in appointments, which are highly utilized in
HIVRN clinics, may serve as an alternate mechanism to in-
crease health care access and provider productivity. 

The majority of HIVRN clinics utilize an on-call provider
system to address acute patient care issues. Health Resources
and Services Administration (HRSA) funded programs pro-
viding HIV care used a similar structure, at nearly all sites,
to increase medical service accessibility.24 Physician on-call
programs and evening or weekend clinic hours are associ-
ated with a reduction in the likelihood of repeat emergency
department use.25 The utilization of internal clinic mecha-
nisms to handle acute patient issues could potentially de-
crease emergency department visits and hospitalizations.
Furthermore, if emergency department referral or hospital-
ization is required, providers can communicate medical in-
formation to the hospital or emergency department staff more

efficiently. Improved communication between emergency 
department staff and primary physicians leads to better pa-
tient management.26

With the introduction of new antiretroviral drugs and an
increase in available drug combinations, adverse drug side
effects and interactions are frequently observed.27,28 In our
study, 47% of clinics had a formalized policy to screen for
adverse drug interactions. The majority of these policies in-
cluded the participation of a pharmacist in reviewing med-
ication lists and counseling patients on potential side effects.
The use of clinical pharmacists can have an important im-
pact on the delivery of outpatient HIV care. A study by
Geletko et al.29 examining pharmacist interventions demon-
strated that 62% of pharmacist interventions resulted in en-
hanced treatment efficacy, 14% resulted in the prevention of
an adverse drug interaction or medication error, and 2% re-
sulted in cost avoidance. Another study demonstrated that
pharmacists decreased use of nonscheduled health services,
number of specialty physician visits, and the number and
cost of drugs.30 Screening for adverse events and interactions
should be expanded in the outpatient setting, and clinical
pharmacists should continue to be utilized. 

HIVRN clinics provide a variety of onsite services. More
than half of clinics offered on-site case management, clin-
ical pharmacy, psychiatry, substance abuse, and gynecol-
ogy services. This compares to HRSA-funded HIV care
programs, which documented the presence of HIV med-
ical care, mental health, and substance abuse treatment ca-
pabilities in 38% of programs.24 Most VA clinics treating
HIV-infected patients have on-site pharmacy, substance
abuse treatment, and mental health services.18 In a recent
study, documenting the presence of on-site service in HIV
clinics after a quality improvement intervention, it was
noted that social work services were present in 84% of clin-
ics and substance abuse counseling in 51%.31 Given the in-
creased morbidity and mortality associated with illicit
drug use32 and mental illness, more clinics are providing
on-site substance abuse and mental health treatment. Data
suggest that HIV-infected individuals are more likely to
receive health maintenance interventions, such as vacci-
nations, if they are conducted in their primary care clinic
as compared to outside clinics or sites requiring referral.33

The number and variety of onsite services provided in
HIVRN clinics increases the likelihood that patients will
attend appointments and receive appropriate follow-up.

There are several potential limitations to this study. First,
although respondents used objective data when available,
some responses were best estimates and could be affected by
recall or good performance biases. Our study sites are not na-
tionally representative and may not generalize to all HIV
providers. The majority of HIVRN sites were large clinics in
urban areas, and the data reported may not generalize well
to smaller clinics and more rural locales. However, clinics
treating high volumes of HIV infected patients likely face sim-
ilar organizational issues as those identified in the HIVRN,
allowing our findings to generalize more broadly to larger
HIV clinics. In addition providers at these sites are highly ex-
perienced in HIV care with high rates of HAART usage and
OI prophylaxis.34 Therefore, our results may serve as a model
for patients receiving care from providers with less HIV ex-
perience. Comparison of NPs and PAs to attending physi-
cians was limited since patient panel size was not adjusted
for the number of half-day clinic sessions conducted per
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week. In addition, 30% of survey questions were yes–no,
which could lead to both under reporting and over reporting
of certain measures. A descriptive statement was required for
some of these questions to further clarify responses.

In conclusion, surveyed clinics highly utilized midlevel
providers, had an internal mechanism to respond to acute
patient care issues, and instituted a number of patient safety
and prophylaxis administration programs. HIVRN clinics
treat high volumes of HIV infected persons and prescribe
HAART and OI prophylaxis more frequently than national
norms.34,35 Structures and operations of clinics in this net-
work can serve as a model for the delivery of outpatient HIV
health care. 
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