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Abstract

Background—In 1998, highly active antiretroviral therapy (HAART) was widespread, but the
diffusion of these lifesaving treatments was not uniform. As half of all AIDS patients in the USA
have Medicaid coverage, this study of a multistate Medicaid claims dataset was undertaken to
assess disparities in the rates of HAART.

Methods—Data came from 1998 Medicaid claims files from five states with varying HIV
prevalence. ICD-9 codes were used to identify people with a diagnosis of HIVV/AIDS or AIDS-
defining illness. Multivariate analyses assessed associations between age, gender, race and state of
residence for antiretroviral regimens consistent with HAART, as defined by 1998 Centers for
Disease Control and Prevention (CDC) guidelines.

Results—Among 7202 Medicaid enrolees with a diagnosis of HIV/AIDS or AIDS, 62% received
HAART and 25% received no antiretroviral therapy. Multivariate analyses showed that age, race,
gender and state were all significant predictors of receiving HAART: white, non-Hispanic patients
were most likely to receive HAART (68.3%), with lower rates in Hispanic and black, non-
Hispanic segments of the population (59.3% and 57.5%, respectively, p<0.001). Women were less
likely to receive HAART than men (51.8% vs 69.3%, p<0.001).
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Conclusion—Despite similar insurance coverage and drug benefits, life-saving treatments for
HIV/AIDS diffused at widely varying rates in different segments of the Medicaid population.
Research is needed to determine the extent to which racial, gender, interstate and region disparities
currently correspond to barriers to such care.

There are significant racial disparities in the treatment of HIV/AIDS, including disparities in
the use of highly active antiretroviral therapy (HAART).1=3 These disparities in treatment
are associated with higher mortality rates and a widening black-white mortality gap.# Black
patients have approximately ten times and Hispanic patients four times the mortality rate
from HIV/AIDS compared with white patients.>® While there are no apparent racial or
ethnic differences in the clinical or biological effectiveness of HAART, racial disparities in
antiretroviral treatment persist after adjusting for both patient and provider factors.8

Approximately 50% of HIV+ people receiving care are Medicaid recipients, making
Medicaid the largest source of funding for HIV clinical care in the US.° Although Medicaid
and AIDS drug assistance programmes might be expected to equalise access to expensive
antiretroviral drug regimens, black and Hispanic patients in these programmes have a lower
frequency of antiretroviral treatment compared with white patients.10 Similar disparities
have been found in studies of single-state Medicaid claims data with or without state HIV
surveillance data,!! and in multistate studies of specific subsets of the Medicaid population,
such as those with serious mental illness.12

We analysed Medicaid claims data from a broader sample consisting of five geographically
and racially diverse states with varying rates of HIV prevalence in order to assess racial—
ethnic and other disparities of patients on antiretroviral treatment (vs no treatment) or newer
antiretrovirals or HAART regimens consistent with the 1998 adult and adolescent HIV
treatment guidelines from the Centers for Disease Control and Prevention (CDC).13

METHODS

The 1998 State Medicaid Research Files (SMRF) were the most recent Medicaid claims data
available at the start of this analysis. Five states were selected by applying the following
criteria in order:

1 SMREF data available for 1998

2. Geographic distribution of states spread across the continental USA (one
state each from the west, northeast and midwest and two states from the
south)

3. States midrange among all US states in the size of their Medicaid

populations (0.5 million and 1.5 million enrolled individuals)

4, Encounter-level utilisation data available in SMRF data for a majority of
Medicaid enrolees (health maintenance organisation (HMO) or other
capitated managed care enrolment <40%)

5. Racial-ethnic distribution to make the five-state aggregate sample similar
to that of the US Medicaid population.
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Two of these five states were considered high prevalence by the CDC (Georgia at 16.9/100
000 and New Jersey at 26.3/100 000), while three states had low HIV prevalence (Arkansas
at 8.0/100 000, Indiana at 8.2/100 000 and Washington at 7.8/100 000).14 Medicaid claims
data from the five states were used to identify all Medicaid-insured patients aged 1864,
who had a diagnosis of either HIVV/AIDS or HIVV/AIDS-defining illness during the calendar
year 1998. The year (1998) is appropriate for this analysis because it is approximately 2
years after the first protease inhibitor (Saqunavir) was approved by the Food and Drug and
Administration (FDA) and 2 years after HAART guidelines were released.

SMRF files are compiled by the Centers for Medicare and Medicaid Services (CMS) from
claims and eligibility data submitted by each state to CMS for the production of required
state-level reports. Data fields and data dictionary are standardised from state to state. SMRF
data represent final action and paid claims for a single calendar year, based on date of
service. SMRF data are divided into one personal summary or enrolment file and four claims
files — outpatient/other, inpatient, long-term care and drug files.15 Data files are stored
securely and confidentially. This analysis received institutional review board (IRB) approval
from the Morehouse School of Medicine and IRB exemption from the University of
California, Los Angeles (UCLA).

We merged 1998 personal summary files from all five states and identified enrolees’ aged
18-64 who had been continuously enrolled in Medicaid for at least 12 months. People
enrolled in HMOs were excluded during the study period for lack of encounter-level data.
We then isolated people with at least one inpatient or outpatient Medicaid claim during the
calendar year with a diagnosis code for either HIV or HIVV/AIDS-defining illness (ICD-9
codes 042 to 044.99 and 079.53).1617 We excluded people from racial/ethnic groups with
fewer than 20 individuals from our sample for bivariate and multivariate analysis.

Dependent variables

Dependent variables were (a) any antiretroviral drug treatment; (b) multidrug treatment
(defined as receipt of at least two drugs in the same year); (c) treatment within specific drug
classes (NRTI, NNRTI, PI); (d) the newest antiretrovirals (Combivir and Efavirenz); and ()
a three-drug HAART regimen. All variables were dichotomised to either yes or no for
receipt of the treatment regimen at any time during the calendar year 1998.

Using FDA-approved marketing dates, we identified 14 antiretrovirals available in 1998
(table 1),18 assigning each to one of three classes—nucleoside reverse transcriptase
inhibitors (NRTI), non-nucleoside reverse transcriptase inhibitors (NNRTI) and protease
inhibitors. Each medication was identified by its main ingredient in Medicaid pharmacy
claims using National Drug Codes and then linked to each patient’s personal demographics.
We then categorised combinations of drugs received by individuals as HAART (yes/no)
according to 1998 CDC treatment guidelines.13

Independent variables

Demographic variables such as age, gender and race/ethnicity were all self-reported in CMS
SMRF files, which were already divided by state of residence.1> Age was recoded as a
categorical variable by age groups. Race and ethnicity were available only in one combined
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variable, with six values (white, non-Hispanic, black non-Hispanic, Hispanic, Asian/Pacific
Islander, American Indian/Alaska native and other).1® Because of low numbers in certain
racial/ethnic categories, we limited our analyses only to the categories of white non-
Hispanic, black non-Hispanic and Hispanic. We linked urban-rural continuum codes from
the 1998 Health Resources Service Agency (HRSA) area resource file (ARF) to the county
federal information processing standard code of each individual’s residence, and then
dichotomised to urban or rural from the initial codes.20

Analysis
Initial bivariate analyses of our independent variables and dependent variables were
conducted using XZ tests. We then conducted a logistic regression with receipt or non-receipt
of HAART as our dependent variable and demographic variables as the independent
variables. SPSS version 11.0 was used for all analyses (SPSS Inc., lllinois, USA).
RESULTS

A total of 1 789 308 enrolees from the personal summary files fit the age, race and Medicaid
enrolment criteria, and 7972 people (0.45%) had Medicaid claims with a diagnosis code for
HIV or AIDS-related diseases at any point in the calendar year. We excluded all the people
whose race—ethnicity was listed as unknown (703 people) and also those in racial-ethnic
groups with such small numbers as to fall below our confidentiality screens (another 67

people).

Almost 90% of enrolees (85.4%) were between the ages of 20 and 50 years (table 2). Just
over half (53.1%) were ethnically identified as black non-Hispanic, and 56.0% were male.
Nearly 9 out of 10 lived in urban settings (88.1%).

Receipt of any antiretroviral therapy

Among the 7202 black, white and Hispanic individuals on whom all bivariate and
multivariate analyses were conducted, approximately one in four HIVV/AIDS patients
(27.3%) received no antiretroviral therapy at all. The proportion of HIV clients receiving any
antiretroviral medications varied from 87.5% in Indiana to 61.9% in Georgia.
Approximately 71% of black non-Hispanic patients received treatment in 1998, compared
with 80% of white non-Hispanic clients (80.7%, p<0.001). Male patients were significantly
more likely to be treated compared with female patients (81.8% vs 65.3%, p<0.001). Rural-
urban differences in rates of non-treatment were not statistically different (table 3).

Receipt of antiretrovirals by class and therapy

Overall, Medicaid enrolees in these five states in 1998 were more likely to be on a Pl-based
HAART regimen than an NNRTI. Sixty-nine per cent (69.6%) had pharmacy claims for at
least two different antiretroviral drugs in the same year. More enrolees >30 years of age
received newer drugs (Combivir or Efavirenz) and also had higher rates of multidrug
therapy. Black non-Hispanic enrolees were more likely to have received Combivir (31.6%)
compared with white non-Hispanic and Hispanic people (table 3), but were still significantly
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less likely than whites to have received multidrug combination therapy (65.6% vs 76.9%;
p<0.001).

Receipt of HAART

Overall, 61.5% of Medicaid-insured HIV patients in our five-state study received HAART.
Georgia had the lowest frequency of people receiving HAART (46.7%, p<0.001). Across
age groups, patients aged 30-59 clustered with the highest HAART treatment rates (63.0%
to 65.9%, p<0.001). White non-Hispanic patients were more likely to receive HAART
(68.3%) than Hispanic (59.3%) or black non-Hispanic clients (57.5%, p<0.001). Female
patients were less likely to receive HAART than men (51.8% vs 69.3%, p<0.001). Rural-
urban differences in rates of HAART were not significant on bivariate analysis (table 3).

Multivariate analysis

After multivariate analysis, enrolees <30 years had significantly lower odds ratios (OR) of
HAART receipt (ages 20-29 years: OR 0.64; 95% CI 0.51 to 0.79) (ages <20 years: OR
0.35; 95% CI 0.24 to 0.50) compared with clients aged 50-59 years (table 4). White patients
had significantly higher odds of receiving HAART compared with black (OR 0.80; 95% CI
0.71 to 0.90) and Hispanic (OR 0.70; 95% CI 0.55 to 0.89) patients. Males had significantly
higher odds of receiving HAART compared with females (OR 1.87; 95% CI 1.68 to 2.06).
Patients in New Jersey had significantly higher odds of receiving HAART compared with
patients in the reference state, Georgia (OR 2.34; 95% CI 2.06 to 2.65). A subgroup analysis
demonstrated a statistically significant interaction between race and state, and also between
race and rural/urban, which was predictive of HAART (p<0.01) (results not displayed).

DISCUSSION

Compared with previous studies, our data represent HIV-infected patients in more states
geographically spread across the US. Among these Medicaid clients, all of whom had public
insurance coverage for medical care and prescription drugs throughout 1998, we found
significant racial, gender and geographic disparities in any antiretroviral therapy and
specifically HAART, which by 1996 had been established as the standard of care. This is
consistent with previous studies finding significant racial disparities in the use of
antiretroviral drugs.1~321 We also found significant disparities in any multidrug regimen, as
well as fixed dose combinations (Combivir) that could ostensibly improve adherence. Even
after controlling for age, gender, geographic region, state and urban—rural residence,
Hispanics and black non-Hispanics were undertreated relative to whites, and women were
undertreated compared with men.

There are many potential explanations for these disparities, none of which can be excluded
by this analysis. This could be a classic example of disadvantaged populations experiencing
a slower technology diffusion curve.?2 The state-level variations in treatment rates would
suggest that Georgia was subject to slower adoption of new treatment options at the provider
or patient level, as the medications of interest were available on each state’s drug formulary.
Slower diffusion may also contribute to racial-ethnic disparities, reflecting differences in the
mix of providers or institutions caring for members of racial/ethnic minority groups,23 and
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perhaps also for women with HIV. Another conceptual framework is the disparities model.
African—American and other minority patients in a variety of clinical settings are less likely
to receive effective treatment,24 although poverty, insurance status and usual source of care
can drive dramatic within-group differences as well.2> We have previously demonstrated
racial and ethnic disparities among Medicaid enrolees in receipt of treatments as varied as
antidepressants in the elderly2® and epidural pain management while giving birth.2”

Differences may not always represent discrimination or inequity.28 However, there should be
no racial or regional variation in potential benefit from antiretroviral therapy. Widespread
adoption of HAART led to dramatic declines in HIV-related deaths, although a black-white
mortality gap persisted.132930 By 1996, the total number of deaths of black people with HIV
actually exceeded deaths among whites.30 One analysis suggests that HIV/AIDS directly
accounts for 11.2% of the black—white disparity in years of potential life lost, while it
accounts for none of the disparities that occur by educational status.3

Disparities may be associated with provider, patient and system-level factors. Different
providers may care for patients of different racial-ethnic groups, or providers may prescribe
differently for different patients. To the extent that providers have unfounded, informal
biases about the abilities of patients of different backgrounds to adhere to complicated
HAART regimens, patients may be labelled as “poorly motivated”, “disorganised”,
“undeserving of this expensive therapy” or “potentially non-compliant”. If widespread, such
a bias (or “cognitive shortcut”)24 could lead to systematic under- or non-treatment of
African—Americans relative to whites, even among physicians who have no conscious

intention of discriminating.30-32

There are also patient-level factors that may account for the observed disparities in care.
African—American and Hispanic/Latino populations may be less aware of potentially life-
saving treatments than whites.2433 Undertreated groups may also have a higher level of
distrust of the medical care system and health professionals as a result of daily experiences
of racism or gender discrimination, or specific past examples of distrust or HIVV-specific
forms of distrust.34-38 For example, some African-American individuals believe HIV to be a
man-made virus whose origin was in a government laboratory and whose cure has been
withheld from the poor.39

Distrust can translate into lower acceptance of antiretroviral therapy. The provider is
engaged in earning trust, even as the patient is giving or withholding trust. King et a/
demonstrated significant delays in the median time to receipt of protease inhibitor therapy
for black patients who received care from white providers (461 days) versus black patients
receiving care from African—American providers (342 days) and white patients receiving
care from white providers (353 days).4? The patient—physician dyad also has implications
for gender disparities, which may be related to providers’ hesitancy towards prescribing
antiretroviral drugs to women of childbearing age or the reluctance of women in this age
category to take antiretrovirals or their shared negotiation around benefit versus risk.4!

There may also be systemic or institutional factors driving these disparities. Giving the same
insurance card and drug coverage benefits to individuals of different race or gender does not
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eliminate variations in their access to a primary care home or to HIV specialty care.4243
Unavailability of private sector Medicaid providers in low-income, inner-city
neighbourhoods and lack of bilingual professionals for immigrant patients are two examples
of structural inequities that can affect the care of patients with the same Medicaid scope of
benefits.44

Systematic or institutional factors are also likely to contribute to the enormous state-to-state
variation we found in treatment versus non-treatment. An obvious example is the relative
unavailability of African—American and Hispanic/Latino physicians in proportions relative
to the diverse populations of each state.#> State-to-state variation is also inherent in the
federal—state partnership that defines the Medicaid programme. Morin et a/ found
differences in black versus Hispanic participation in state Medicaid compared with AIDS
drug assistance programmes related to specific enrolment barriers.46 Payment rates, covered
services, drug formularies and other prescription limits may also vary from state to state.4748
We contacted state Medicaid offices and CMS to ensure that in 1998 none of the states in
our sample had waiting periods or formulary barriers for antiretroviral medications (personal
communications from NJ Division of Medical and Health Services; Mr Mark Trail,
Medicaid Director, Georgia Medicaid Office; Bridget Johnson, Pharmacist, Arkansas
Medicaid Department; Siri Childs, Pharmacist and Policy Chief for Washington Medicaid;
and Indiana Family and Social Services Administration).

We were able to elicit from the dataset a Medicaid pharmaceutical claim for each of the
antiretrovirals (except Abacavir) from every state. Other potential explanations for the state-
to-state variability could include differences in the availability of HIV specialists who accept
Medicaid in each state, the general quality of HIV care, the coordination of care available for
HIV patients, per capita healthcare spending and the comprehensiveness and cohesiveness of
the healthcare systems in the metropolitan areas of each state.

There are several limitations to our analysis. First, our Medicaid claims data did not allow us
to control for variations in clinical severity such as CD4 count and viral load, both of which
could be indicators for starting therapy.13 Second, we were unable to determine the
percentage of HIV+ people within a state that were enrolled in Medicaid. A third potential
weakness was our exclusion of HIV+ managed care enrolees from our sample. However,
Guwani and Weech-Maldonado found that black individuals received HAART less often
than whites regardless of whether they were in managed care or a fee for service
programme.*? Fourth, ORs for HAART favoured patients living in rural areas over those in
urban areas. Although few studies on rural HIV care have been published, a migratory effect
from urban to rural areas has been demonstrated.5951 Reasons provided are to access HIV
specialists not available in rural areas or because of concern of HIV-associated stigma.>0
Despite this migratory effect, describing disparities in HAART access between urban and
rural areas has been equivocal.>! More research is needed in this area to determine the
impact of living in rural areas on HIV morbidity and mortality.

Finally, we assessed the use of drugs within a specific calendar year, but did not assess
concurrent use from month to month, and so we cannot ensure that every patient receiving
drugs from multiple drug classes was taking those same medications concurrently.
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Despite these limitations, the good news is that almost two-thirds of Medicaid enrolees in
our large merged sample received HAART in 1998. The bad news is that there were still
significant racial, gender and geographical disparities in both the receipt of any antiretroviral
treatment and the receipt of HAART.

As the Medicaid programme is our nation’s largest funder of for HIV care, further research
is needed to determine the causes of these persistent racial, gender and geographical
disparities in life-saving treatment among equally-insured, low-income enrolees.
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What this study adds

> Prior racial disparities analyses using Medicaid claims data are limited as
the data are either from single states or merged data from states with high
HIV prevalence, whereas our analysis of five merged states varying in HI\V
prevalence and geographic distribution can be used to approximate national
diversity.

> Our study demonstrates the importance of geographic residence and
urbanisation on access to HIV care for Medicaid recipients.

> Our study demonstrates that racial and gender disparities in HIV care were
far-reaching and included disparities not only in standard of care regimens
but in receipt of the newest antiretrovirals.
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Policy implications

> Despite the availability of equal and full prescription benefit, racial, gender
and geographic differences within the HIV Medicaid population exist.

> These disparities in the receipt of life-saving medications undoubtedly
affect HIV morbidity and mortality and conceivably contribute to the racial
disparities in HIV outcomes. Other implications include the need to address
racial disparities in health care by further analysis of patient—provider
relationships and their impact on the receipt of care; to redress racial and
geographic disparities in health care before Medicaid reform to ensure
equity in health care for the poor; and the use of Medicaid claims data for
real-time surveillance to identify and correct inadequate treatment.
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Classes of antiretrovirals with their respective Food Drug and Administration (FDA) market-approved year

Antiretroviralsbefore 1998  Antiretrovirals since 1998

NRTI

ddi (1991)

ddC (1992)

d4T (1994)
Lamivudine (1995)
Zidovudine (1987)
Combivir (1997)
NNRTI
Delavirdine (1997)
Nevirapine (1997)
Protease inhibitor
Saquinavir (1995)
Ritonavir (1996)
Nelfinavir (1997)
Indinavir (1996)

NRTI
Abacavir (1998)

NNRTI
Efavirnez (1998)

Protease inhibitor
Amprenavir (1999)
Lopinavir/Ritonavir (2000)

NRTI, nucleoside reverse transcriptase inhibitors; NNRTI, non-nucleoside reverse transcriptase inhibitors.
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Table 2

Demographics of merged sample of Medicaid recipients from five states (n = 7202)
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Variable Frequency (%)
Age (years)
<20 166 (2.3)
20-29 767 (10.6)
30-39 2833 (39.3)
40-49 2555 (35.5)
50-59 752 (10.4)
60+ 129 (1.8)
Race/ethnicity
White, not Hispanic 2611 (32.8)
Black, not Hispanic 4236 (53.1)
Hispanic 356 (4.5)
Gender
Female 3191 (44.3)
Male 4011 (55.7)
State
Arkansas 221 (3.1)
Georgia 1905 (26.5)
Indiana 664 (9.2)
New Jersey 3413 (47.4)
Washington 999 (13.9)
Urban/rural
Urbanised 6348 (88.1)
Non-urban 854 (11.9)
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Multivariate analysis of demographic predictors of highly active antiretroviral therapy (n = 7202)

Variable OR (CI) Significance (p value)
Age (years)
<20 0.35(0.24t0 0.50)  <0.001
20-29 0.64 (0.51t0 0.79)  <0.001
30-39 1.03(0.87t01.22) 0.75
40-49 1.10(0.92t01.31) 0.28
50-59 1.00 (reference) Reference
60+ 0.71(0.48t0 1.05) 0.08
Race/ethnicity
Black 0.80 (0.71t0 0.90)  <0.001
Hispanic 0.70 (0.55t0 0.89)  0.003
White 1.00 (reference) Reference
Gender
Female 1.00 (reference) Reference
Male 1.87 (1.68102.08) <0.001
State
Arkansas 152 (1.13t02.04) 0.006
Georgia 1.00 (reference) Reference
Indiana 2.06 (1.67 to 2.54)  <0.001
New Jersey ~ 2.34 (2.06 to 2.65)  <0.001
Washington ~ 1.67 (1.39t0 2.01) <0.001
Urban/rural
Urban 1.00 (reference) Reference
Rural 1.38(1.17t01.63)  <0.001
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