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Background. The AIDS Drug Assistance Program (ADAP) provides antiretroviral
medications to low-income individuals with HIV infection.
Methods. A prospective cohort study of ADAP utilization, measured using medication
possession ratio (MPR), was conducted during the 2008 calendar year at the University
of Alabama at Birmingham 1917 HIV Clinic. Multivariable ordinal logistic regression
evaluated factors associated with ADAP utilization.
Results. Among 245 patients, MPR quartiles (Q) were the following: Q1o69 percent,
Q2 5 69–83 percent, Q3 5 84–93 percent, Q4493 percent. In ordinal logistic regres-
sion, younger age (OR 5 0.59 per 10 years; 95 percent CI 5 0.44–0.79), nonwhite males
(2.18; 1.18–4.04), lower CD4 count (2.79 for o200 cells/mm3; 1.44–5.43), and a history
of alcohol abuse (2.11; 1.02–4.37) were associated with poor ADAP utilization.
Conclusions. One quarter of ADAP enrollees had MPR below 69 percent, a level well
below that associated with optimal HIV treatment outcomes, indicating a need for
programmatic interventions to improve ADAP utilization.
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The current paradigm of HIV/AIDS care calls for a lifetime of uninterrupted
antiretroviral therapy (ART) (Finzi et al. 1999; Panel on Antiretroviral Guide-
lines for Adults and Adolescents 2009). For many patients, the high cost of
antiretroviral medications represents a significant barrier to continuous access to
ART (Kates 2004; Jing et al. 2007). In 1990, the Ryan White Comprehensive
AIDS Resources Emergency (CARE) Act (RWCA) was authorized to provide
funding for the care of low-income, uninsured, or underinsured individuals living
with HIV/AIDS. To help address the high cost of therapy, AIDS Drug Assis-
tance Programs (ADAPs) were included in the RWCA. Through these pro-
grams, the federal government provides individual states with block grants to
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administer local ADAPs to purchase life-saving antiretroviral and other med-
ications at no cost to patients (Kaiser Family Foundation and the National Al-
liance of State and Territorial AIDS Directors 2009). The 2009 reauthorization of
the Ryan White HIV/AIDS Treatment Modernization Act, a legislative exten-
sion of the RWCA, allocated U.S.$1.28 billion to Part B for fiscal year 2009, with
ADAPs receiving approximately 75 percent of these funds to facilitate provision
of ART (Ryan White HIV/AIDS Treatment Extension Act of 2009).

In addition to continuous ART receipt, high-level adherence to med-
ications represents another principal tenet in the blueprint for HIV treatment
success (Ulett et al. 2009). By providing medication for those without coverage
from public or private insurers, ADAPs have succeeded in providing a critical
service to vulnerable populations living with HIV/AIDS. One-third of pa-
tients engaged in HIV care in the United States receive reliable access to ART
through these programs (Kaiser Family Foundation and the National Alliance
of State and Territorial AIDS Directors 2009). While ADAPs have a clear
beneficial effect on the numbers of HIV-infected individuals with access to
ART, the degree of programmatic utilization by enrollees (i.e., consistent
medication possession) is not well described. Evaluation of ADAP utilization
by enrollees is important to understanding barriers to ART persistence and
adherence among program enrollees.

The primary goals of this study were the following: (1) to characterize
programmatic ADAP utilization at the University of Alabama at Birmingham
1917 HIV/AIDS Clinic (1917 Clinic) and (2) determine patient factors asso-
ciated with ADAP underutilization among program enrollees at the 1917 Clinic.

MATERIALS AND METHODS

Conceptual Framework

The conceptual framework of this study was grounded in an adaptation of the
Behavioral Model of Health Services utilization that evaluates the interplay
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between environmental factors and individual predisposing factors, enabling
factors and perceived needs with regard to health services utilization and
treatment outcomes (Andersen 1995; Mugavero 2008; Ulett et al. 2009). This
study specifically evaluated patient predisposing factors and environmental
factors that influence the behaviors of ART utilization and adherence.

Sample and Setting

Located in Birmingham, Alabama, the 1917 Clinic has provided comprehen-
sive prevention, medical, and supportive care services for more than 7,000
HIV-infected individuals in the Southeastern United States since 1988. Cur-
rently, the clinic provides primary HIV care for over 1,700 active patients who
participate in the UAB 1917 Clinic Cohort, a 100 percent quality controlled
prospective clinical cohort study that has been described in detail elsewhere
and has been recognized for excellence in information integrity (http://
www.uab1917cliniccohort.org) (Chen et al. 2006; Mugavero et al. 2007;
Willig et al. 2007). Detailed sociodemographic, psychosocial, clinical, and
pharmacy information across a wide range of domains is captured from pa-
tients receiving care at the clinic and recorded in the database. A cross-
sectional study of program utilization among Alabama ADAP enrollees
(patients who receive medication through ADAP) at the 1917 Clinic from
January 1, 2008 through December 31, 2008 was undertaken. Patients con-
tinuously enrolled in the program by January 1, 2008 and for the entire cal-
endar year were included in analyses. The UAB Institutional Review Board
approved this study protocol.

1917 Clinic ADAP enrollees receive a 30-day supply of medications at
each refill. Patients or designated surrogates sign for and pick up medications
at the pharmacy colocated in the clinic. Patients who live outside the clinic’s
Ryan White catchment area have the option of having ADAP-funded med-
ications mailed to them. Shipping costs are incurred by the clinic. Regardless
of the method of delivery, enrollees do not receive reminders regarding med-
ication refills and must initiate contact with the clinic pharmacy in person or
by phone each time a medication refill is needed (i.e., every 30 days). Because
all 1917 Clinic ADAP enrollees must use the clinic pharmacy, this setting
provides an opportunity to systematically capture ADAP utilization data
among all program enrollees engaged in care at the clinic. Analyses did not
include patients (n 5 39) who were enrolled in ADAP on January 1, 2008, but
subsequently disenrolled during the study period. No formal criteria for dis-
enrollment are in place at the clinic, and nonadherence to ART (n 5 28) was
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the primary reason patients were dropped from ADAP during the study
period.

Independent Variables

Variables were selected a priori and included patient sociodemographic in-
formation (age, sex, race, county of residence, and HIV risk factor), medical
history (history of affective mental health disorder, substance abuse, alcohol
abuse, hepatitis C virus, and opportunistic infections), and laboratory
data (study-entry CD4 count and plasma HIV viral load [VL]). These data
were measured at the start date of the study period ( January 1, 2008) within
a � 90-day window.

Dependent Variable

Medication Possession Ratio (MPR): The MPR utilizes pharmacy claims data and
is calculated by dividing the number of days an individual has access to med-
icine (i.e., has picked up a supply of medication) by the total number of days
for which the medication was prescribed. The result is then multiplied by 100,
providing the proportion of days during which a patient was in possession of
medications during the period of observation (range 0–100 percent) (Weidle
et al. 2006; Goldman et al. 2008). Historically, MPR has been used as a mea-
sure of medication adherence. In previous studies, high MPR values have been
correlated with plasma HIV VL suppression (Grossberg et al. 2004; Fairley,
Permana, and Read 2005; Gross et al. 2006; Weidle et al. 2006; Nachega et al.
2007) and improved patient survival in HIV-infected individuals (Hogg et al.
2002; Nachega et al. 2006). However, MPR is noted to have limitations as a
measure of ART adherence, including the likely overestimation of adherence
because possession of medication does not equate with ingestion (Goldman
et al. 2008). MPR represents an excellent measure of programmatic utilization
because it fully captures patient participation in ADAP. Thus, MPR was pri-
marily utilized as a measure of ADAP utilization and was calculated for all 1917
Clinic ADAP enrollees during the 2008 calendar year.

Statistical Analyses

Descriptive statistics were computed for all study variables to ensure assump-
tions of statistical tests were met. Patients were categorized into quartiles based
upon ADAP utilization, as measured by MPR, during the study period. Univ-
ariate and multivariable ordinal logistic regression (proportional odds
assumption test) were used to determine factors associated with ADAP
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underutilization; results reflect the odds of being in a lower MPR group. All
statistical analyses were performed using SAS software, version 9.1.3 (SAS
Institute).

RESULTS

Among 284 individuals enrolled in ADAP at the 1917 Clinic on January 1,
2008, 245 (86 percent) remained enrolled throughout the 2008 calendar year
and were included in these analyses. The majority of patients were male (82
percent), nonwhite (55 percent), and had a history of affective mental health
disorder (54 percent) (Table 1). Reasons for ADAP disenrollment (n 5 39)
included nonadherence (n 5 28), obtained insurance (n 5 9), medication hol-
iday (n 5 1), and death (n 5 1). The 28 individuals removed from the program
due to nonadherence likely represent the least adherent patients in our sample
but were excluded from analyses owing to their limited enrollment time.

A broad distribution of MPR was observed among study participants,
with roughly one-third of patients having ART in their possession 490 per-
cent of days in the 1-year study period according to pharmacy refill data
(Figure 1A). The mean MPR was 77 percent, and the MPR quartiles were as
follows: Q1o69 percent, Q2 5 69–83 percent, Q3 5 84–93 percent, and
Q4493 percent. The average age was 39 years for patients in the lowest MPR
quartile compared with 45 years among those in the highest quartile. In con-
trast to white males, minority males were overrepresented in the lowest MPR
quartile and underrepresented in the highest MPR quartile (Figure 1B).

In multivariable ordinal logistic regression, older age (OR 5 0.59 per 10
years; 95 percent CI 5 0.44–0.79) was protective against ADAP underutili-
zation. Lower CD4 count at study entry (OR 5 2.79 for o200 cells/mm3; 95
percent CI 5 1.44–5.43), nonwhite males (OR 5 2.18; 95 percent CI 5 1.18–
4.04), and a history of alcohol abuse (OR 5 2.11; 95 percent CI 5 1.02–4.37)
were associated with poor ADAP utilization (Table 2).

DISCUSSION

Over U.S.$1 billion is allocated to Ryan White ADAPs annually for the pur-
pose of medication acquisition for vulnerable, socioeconomically disadvan-
taged individuals needing HIV/AIDS therapy. Despite the availability of free
antiretroviral medications, one quarter of 1917 Clinic ADAP enrollees had
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medication possession below 69 percent, representing a level well below that
associated with optimal treatment outcomes (Paterson et al. 2000). As a payer
of last resort for vulnerable populations living with HIV, ADAP is well
positioned to continue to have a large impact on public health and patient
outcomes. Yet only 77 percent of medications reached the intended ADAP
enrollees at the 1917 Clinic in 2008. The remaining medications, their
cost, and the efforts involved in making them consistently available all
represent significant opportunities to enhance program implementation and
administration.

Table 1: Demographics and Clinical Characteristics among ADAP Enrollees
(n 5 245) at the 1917 Clinic from January 1, 2008 to December 31, 2008

Characteristic Mean � SD or N (%)

Age (years) 42 � 9
Sex/race

White female 13 (5%)
Nonwhite female 30 (12%)
White male 96 (39%)
Nonwhite male 106 (43%)

HIV risk factor
MSM 106 (43%)
Heterosexual 65 (27%)
IVDU 21 (9%)

Affective mental health disorder
Yes 132 (54%)
No 113 (46%)

Substance abuse
Yes 61 (25%)
No 184 (75%)

Alcohol abuse
Yes 33 (13%)
No 212 (87%)

Study entry viral load valuen

o50 copies/mL 128 (58%)
450 copies/mL 99 (42%)

Study entry CD4 valuen (cells/mm3)
o200 46 (20%)
200–350 65 (28%)
4350 119 (52%)

nStudy entry values obtained on 1/1/08 � 90 days.

ADAP, AIDS Drug Assistance Program; IVDU, intravenous drug use; MSM, men who have sex
with men.
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Currently, 97 percent of the ADAP budget is used to purchase pre-
scription drugs (Kaiser Family Foundation and the National Alliance of State
and Territorial AIDS Directors 2009). After basic administrative costs
are included, there is no funding for programmatic infrastructure to facilitate
delivery of medications to their intended recipients. In 2008, 23 percent of the

0

10

20

30

40

(A)

(B)

Q1
MPR <69%

Q2
69-83%

Q3
84-93%

Q4
>93%

%

Non-white male
White male

16%

11%

15%

25%

32%

Figure 1: (A) Overall Medication Possession Ratio (MPR) Distribution
among AIDS Drug Assistance Program (ADAP) Enrollees (n 5 245) at the
1917 Clinic from January 1, 2008 to December 31, 2008. (B) MPR Quartiles of
Nonwhite Males (n 5 106) and White Males (n 5 96) Enrolled in ADAP at the
University of Alabama at Birmingham 1917 Clinic in 2008

(A) Overall distribution of calculated MPRs for study participants. Only 32 percent of patients

achieved MPRs490 percent. (B) Nonwhite males were disproportionately represented in the

bottom quartile, while white males were disproportionately represented in the top quartile.

Chi-square trend test. p-value was 0.002.

988 HSR: Health Services Research 46:3 ( June 2011)



medications (at an estimated cost of U.S.$500,000) delivered to the 1917
Clinic through ADAP did not reach the intended program enrollees. There-
fore, the provision of free antiretroviral medications alone is not sufficient.
Investment into the requisite infrastructures and resources informed by re-
search and local needs assessments is critical to ensuring maximal ADAP
utilization.

The median MPR was 84 percent among those who remained in the
program, which at first glance seems encouraging owing to the generally
accepted adherence threshold of 80 percent for other chronic conditions

Table 2: Multivariable Ordinal Logistic Regression Model of Factors
Associated with Poor ADAP Utilization per MPR Quartile (n 5 245) among
Program Enrollees at the 1917 Clinic in 2008

Characteristic Unadjusted OR (95%CI) Adjusted OR (95%CI)

Age (per 10 years) 0.60 (0.47–0.78) 0.59 (0.44–0.79)
Race/sex

White male 1.0 1.0
White female 0.96 (0.34–2.73) 1.09 (0.33–3.62)
Nonwhite female 1.36 (0.62–2.96) 1.65 (0.62–4.40)
Nonwhite male 2.46 (1.46–4.16) 2.18 (1.18–4.04)

HIV risk factor
MSM 1.0 1.0
Heterosexual 1.11 (0.62–1.97) 0.87 (0.42–1.80)
IVDU 1.31 (0.55–3.17) 2.21 (0.87–5.63)
Unknown 2.3 (1.23–4.28) 2.01 (1.04–3.88)

Affective mental health disorder
No 1.0 1.0
Yes 1.09 (0.68–1.74) 1.47 (0.89–2.43)

Substance abuse
No 1.0 1.0
Yes 1.08 (0.63–1.85) 0.82 (0.45–1.48)

Alcohol abuse
No 1.0 1.0
Yes 1.77 (0.90–3.51) 2.11 (1.02–4.37)

County of residence
Jefferson County1RWCA 1.0 1.0
Outside RWCA 1.83 (1.12–2.99) 1.27 (0.74–2.19)

CD4 value (cells/mm3)
o200 2.51 (1.35–4.69) 2.79 (1.44–5.43)
200–350 1.42 (0.82–2.44) 1.34 (0.76–2.35)
� 350 1.0 1.0

Note. Bold values are statistically significant (po0.05).

ADAP, AIDS Drug Assistance Program; IVDU, intravenous drug users; MPR, medication
possession ratio; MSM, men who have sex with men; RWCA, Ryan White catchment area.
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(Cramer et al. 2008; Sherman et al. 2009). However, utilization at such levels
in HIV-infected individuals has important medical and public health im-
plications. Extremely high levels of medication adherence are required in
HIV infection to achieve and sustain VL suppression. Suboptimal medica-
tion possession at levels below 84 percent, as observed in half of study patients,
can play an important role in virologic failure, development of resistance
to therapy, and ultimately the possibility of transmission of resistant virus
(Montaner et al. 2006; Dieffenbach and Fauci 2009). Indeed, recent empha-
sis on a ‘‘test and treat’’ approach to HIV prevention is predicated upon
consistent receipt and adherence to ART to promote sustained virologic
suppression.

Difficulties with utilization and adherence to HIV therapy are not
unique to ADAP patients. One study of patients receiving antiretroviral med-
ications through the Veteran’s Administration demonstrated similar levels of
utilization (overall adherence of 75 percent) to those seen among ADAP pa-
tients in the current study (Paterson et al. 2000). We propose that system and
individual focused ART medication utilization and adherence interventions
within ADAP could serve as meaningful pilot programs that may have ap-
plication in other settings. Because funding for such interventions would limit
the already stressed budgets designed to provide medications to patients in
need, cost-effectiveness analyses evaluating the benefits of a specific interven-
tions at the individual and public health levels against the potential costs would
be essential.

Black males at our clinic were disproportionately represented in the
lowest quartile of program utilization (Figure 1B) and were at higher risk for
ADAP underutilization. Poor rates of ADAP utilization are of particular con-
cern among racial/ethnic minority males, a group that continues to bear a
disproportionate burden of new HIV infections (Center for Disease Control
2003, 2007). Previous studies document worse ART use in racial/ethnic mi-
nority patients when compared with whites, though cross-sectional, dichot-
omous measures of ART use were often used (Ammassari et al. 2002; Asad
et al. 2008). Previous studies point to medication plan benefit limits, mistrust of
government, and stigma related to HIV as factors negatively impacting pro-
grammatic adherence (Morin et al. 2002).

Younger age was also associated with reduced ADAP utilization, with a
mean age of 39 years in the lowest quartile and 45 years in the highest. The
reason for increased program utilization with older age is unclear, but some
studies suggest due to increased familiarity with taking medications, consis-
tent utilization requiring fewer lifestyle changes for older individuals (Barclay
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et al. 2007). Alcohol abuse was similarly associated with poor ADAP pro-
grammatic utilization. Alcohol abuse is common among individuals with HIV
(Chander, Himelhoch, and Moore 2006) and is recognized as a barrier to
optimal ART use in numerous studies (Gordillo et al. 1999; Ammassari et al.
2002; Conen et al. 2009). On a positive note, other studies report that patients
who quit using alcohol and are actively engaged in alcohol abuse treatment
demonstrate improved rates of ART utilization that approach that of the gen-
eral population (Hicks et al. 2007). Even recent abstinence from alcohol sig-
nificantly improves ART use (Samet et al. 2004). Accordingly, focus on early
identification and treatment of alcohol abuse in HIV primary care settings
may favorably impact ADAP utilization.

Our findings should be interpreted with respect to the limitations of our
study. As a single HIV cohort study with a modest sample size, our findings
may not be generalizable to other national settings, though our analysis may
provide insights applicable to such settings. As with all observational studies,
we were able to identify associations but cannot attribute causality. While we
controlled for potential confounders using multivariable models, there is
potential for unmeasured confounding inherent to observational studies.
Further, several variables of interest (e.g., educational level) were not system-
atically available for analyses. However, to our knowledge this study is the first
comprehensive evaluation of ADAP utilization in a contemporary HIV clinic
setting and provides a first look at an issue that is likely to be shared in similar
treatment settings across the United States.

In conclusion, our findings highlight that ADAP utilization falls alarm-
ingly short at our site, particularly among younger patients, racial/ethnic mi-
nority males, and those with alcohol abuse disorders. We suspect these
findings are not unique to our setting but rather beset vulnerable ADAP
enrollees throughout the United States. Further study into the structural and
individual barriers and facilitators to ADAP utilization is needed to inform
interventions and policy reform needed to maximize the effectiveness of
ADAP. The provision of free ART to low-income individuals through
the Ryan White ADAP was a transformative moment in the care of people
living with HIV/AIDS in the United States. While ADAP continues to have a
tremendous impact in providing vulnerable patients with needed antiretro-
viral medications, better understanding of both programmatic and patient
factors associated with suboptimal ADAP utilization may improve delivery of
life-saving medications, enhance the effective use of federal funds, improve
clinical outcomes, and benefit public health by ultimately decreasing HIV
transmission.
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