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Abstract

Title of Dissertation: Race and Age Differences in HAART Discontinuation and
Treatment Outcomes Among Individuals with HIVV/AIDS and a Comorbid Serious
Mental IlIness

Lauren Wagner, Doctor of Philosophy, 2014

Dissertation Directed by: Susan dosReis, PhD, Associate Professor, Department of

Pharmaceutical Health Services Research

An important but understudied public health problem in HIV/AIDS research is
disparities in highly active antiretroviral therapy (HAART) discontinuation among those
with a comorbid serious mental illness (SMI). Despite evidence that Blacks are more
likely to discontinue HAART than Whites, few studies have investigated disparities in
HAART use and health outcomes among individuals with HIVV/AIDS and a comorbid
SMI. This study aimed to 1) assess the relationship of race and age on HAART
discontinuation; 2) assess whether mental health visits mediate the relationship of race
and age on HAART discontinuation; and 3) determine if HAART discontinuation is
associated with hospitalizations for all-cause and immunocompromised conditions, and if
this differs by race and age. HIV Research Network data from 2000-2010 were used for
this study. The cohort was selected among individuals aged 18 or older, diagnosed with
HIV/AIDS and a comorbid SMI, in care for HIV/AIDS, and initiated HAART between
2001-2007. The cohort was followed for four years to assess HAART discontinuity and
treatment outcomes. Logistic regression was used to analyze the proposed relationships
between race and age on HAART discontinuation, mental health visits, and

hospitalizations for all-cause and immunocompromised conditions.



HAART discontinuation was not statistically significantly different between
Black and White individuals, but Hispanics had 32% lower odds than Whites of
discontinuing HAART. Younger age was associated with a 28%-74% greater odds of
HAART discontinuation compared to those aged 50 and older. Mental health visits did
not differ significantly between Blacks and Whites, but Hispanics were more likely to
have mental health visits than Whites. Ten or more mental health visits was a partial
mediator between younger age and HAART discontinuation, with adults aged 18-29 and
30-39 years less likely to have 10 or more mental health visits and more likely to
discontinue HAART. Compared to Whites, Blacks were more likely to be hospitalized in
year four for all-cause and immunocompromised conditions. Individuals who
discontinued HAART were less likely to have a year four all-cause hospitalization than
those who continued HAART. This research deepens our understanding of disparities in

HAART continuity and the impact on health outcomes for a vulnerable population.
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Chapter 1: Statement of Problem, Specific Aims, and Background

Statement of Problem

At a time when advances in highly active antiretroviral therapy (HAART) show
great promise in eradicating HIVV/AIDS, disparities in care and outcomes is a critical
public health issue. The prevalence of HIV infection is higher among individuals with a
serious mental illness (SMI), ranging from 3.1 and 22.9%,"® compared with 1% in the
U.S. general population.” Furthermore, compared to the general U.S. population,® people
with a SMI die earlier and have a higher mortality rate from HIV/AIDS.®

Serious mental illness is characterized by severe functional impairments that
impede routine daily activities.'>** Major depressive disorders, bipolar/mood disorders,
and schizophrenia/psychotic disorders are among the conditions that define a SMI.
Conditions such as depression, schizophrenia/psychosis, and bipolar/mood disorders are
persistent and chronic. Typically, these individuals need ongoing mental health care
services but the frequency of follow-up and the intensity of treatment may be quite
different depending upon the type of disorder and the severity of impairment.

Severe cognitive and behavioral impairment due to the SMI will affect healthy
lifestyle behaviors that can then place these individuals at increased risk for acquiring
HIV/AIDS. The higher prevalence of HIV among individuals with SMI relative to the
general population is correlated with risky sexual behaviors and injection drug use that is
common in individuals with a SM1.2* However, psychiatric illnesses may present
themselves after HIV infection.! Because HIV/AIDS and SMI are chronic health

conditions, poor health care management could result in worsening of the mental health



condition, in increasing the risk of unsafe sexual and drug use behaviors, and in
increasing the chance of transmitting the virus to others.**?

There are differences in HIVV/AIDS prevalence and mortality by race/ethnicity and
age. Blacks are more likely to have HIV, less likely to access quality care for HIV, and 8-
10 times more likely to die from HIV/AIDS versus Whites.”**> Adults under age 50 have
the highest prevalence of HIV infection,'® and HIV/AIDS is one of the top 10 causes of
mortality for those aged 25-54.%° Currently, there is no cure for HIV/AIDS and HAART
is effective treatment to treat those living with the disease. In order to effectively slow the
reproduction of the HIV in the body, ideal adherence to HAART is at least 95%, however
actual adherence can be as low as 50%," with some individuals deciding to opt out of
treatment altogether. Reasons for opting out of HIV therapy include prior experience of
side effects, fear of side effects, preferences towards alternative medicine, and moral
oppositions.™

There are also race/ethnicity and age differences in HAART use and differences
among those with and without a comorbid SMI. HAART use has been documented to be
lower in Blacks compared to Whites,* and in individuals younger than 50 relative to
those age 50 and older.” Discontinuing HAART can place an individual at greater risk
for progression from HIV to AIDS, and ultimately death.?** However, compared to
individuals who do not have a comorbid SMI, those with both HIV/AIDS and a SMI are
less likely to discontinue HAART, and a greater number of mental health visits is
associated with a decreased risk of HAART discontinuation.?®

Few studies, if any, have been able to explain the disparities in access to care, in

use of HAART, and associated outcomes among persons with HIV/AIDS and a comorbid



SMI. Therefore, this research will examine disparities in HAART continuity and the
correlation of HAART discontinuation on health outcomes among individuals with
HIV/AIDS and a comorbid SMI. Race and age are the key factors by which this research
will investigate disparities. In addition, this study will explore modifiable factors, such as
frequency of mental health visits, which may be contributing to observed differences in
HAART use. By identifying potentially modifiable factors underlying the disparities, this
study potentially could help health care providers, researchers, policymakers, and other
key stakeholders improve HIV outcomes in minority and disadvantaged populations.

The dissertation research uses a retrospective design to examine disparities in
HAART discontinuation in a cohort of individuals with HIVV/AIDS and a comorbid SMI.
The cohort is selected from sites participating in the HIV Research Network (HIVRN),
which is a network of clinics across the U.S. that provides care for individuals with
HIV/AIDS. The cohort is selected among those initiating HAART and followed for four
years to assess discontinuity of treatment and health outcomes. The study examines
whether race and age predict HAART discontinuation and whether mental health visits is
a mediator of HAART discontinuation. The study also explores whether disparities in

HAART discontinuity correspond with poor health outcomes.



Specific Aims

The specific aims guiding this research are as follows:

Aim 1: Assess the relationships of race and age on HAART discontinuation among
individuals with HIV/AIDS and a comorbid SMI, controlling for gender, HIV risk
behavior, duration of HIVV/AIDS diagnosis, health insurance, and CD4 cell count.

Hypothesis 1.1: The likelihood of HAART discontinuation among individuals

with HIV/AIDS and a comorbid SMI will be higher in younger individuals
compared to older individuals.

Hypothesis 1.2: The likelihood of HAART discontinuation among individuals

with HIV/AIDS and a comorbid SMI will be higher in Blacks compared to
Whites.
Aim 2: Assess the relationships of race and age on the frequency of mental health visits
among individuals with HIVV/AIDS and a comorbid SMI, controlling for gender, HIV risk
behavior, duration of HIV/AIDS diagnosis, health insurance, and CD4 cell count.
Sub Aim 2: The sub aim is to assess whether the frequency of mental health visits
mediates (or is a partial mediator) between race/age and HAART discontinuation.

Hypothesis 2.1: Mental health visits will mediate the relationship between

HAART discontinuation and race and age, with more mental health visits
decreasing the likelihood of discontinuing HAART for Blacks and younger
individuals.

Aim 3: Determine if HAART discontinuation is associated with year four

hospitalizations for all-cause and immunocompromised conditions, and if this differs by



race and age among those with HIVV/AIDS and a SMI, controlling for gender, HIV risk
behavior, duration of HIVV/AIDS diagnosis, and CD4 cell count.

Hypothesis 3.1: Individuals who discontinue HAART will be more likely to have

a year four hospitalization than those who do not discontinue HAART treatment.

Hypothesis 3.2: Blacks will be more likely to be hospitalized in year four than

Whites.



Background

HIV/AIDS Transmission and Stages of the IlIness

Human Immunodeficiency Virus (HIV) is the virus that can lead to acquired
immunodeficiency syndrome (AIDS). It is a lifelong illness and without proper treatment,
HIV destroys the CD4 cells of the immune system which results in AIDS.%* HIV is
transmitted by bodily fluids, although it is not transmitted through saliva. It is usually
transmitted by unprotected sex with someone who has been infected with HIV and also
by sharing needles or other tools used to inject drugs; however it can also be transmitted
through breastfeeding, being stuck by a contaminated needle, and blood transfusions or
organ transplants, although these occurrences happen less frequently.®

There are several stages of HIV including acute infection, asymptomatic HIV
infection, and AIDS.** Acute infection occurs within two to four weeks after HIV
contraction and the risk of transmission is highest during this stage. During this phase,
HIV copies itself and destroys CD4 cells.** Due to the drop in CD4 count during this
phase, an individual may or may not feel sick, however as the immune system brings the
virus down stable levels, the CD4 count will increase but may not return to levels prior to
HIV infection.? During the asymptomatic HIV stage, the virus is active but reproduces
slowly, and individuals may or may not be ill during this period, however individuals
who continue HAART may be asymptomatic for many years.?* Individuals who are not
treated with HAART or discontinue HAART can be asymptomatic for up to ten years,
however some individuals may progress more quickly than others.?* When the CD4 count

drops to dangerous levels (below 200 cells/ul), the individual has progressed to AIDS. 24



An individual also has AIDS when they acquire one or more opportunistic infections,
despite CD4 count, and the life expectancy of someone with AIDS without treatment is

one to three years.*

Race/Ethnicity and Age: HIVV/AIDS Incidence, Prevalence, and Mortality

The extant literature has documented considerable race/ethnicity and age
disparities in HIV/AIDS incidence, prevalence, and mortality. Blacks are
disproportionately represented in new HIV infections. According to the Centers for
Disease Control and Prevention (CDC), Blacks comprise 14% of the U.S. population but
account for 44% of new HIV infections®® and 46% of people living with HIV infection in
the U.S.%” In 2009, The HIV infection rate among Blacks was almost eight times as high
as that of whites (69.9 v. 9.1 per 100,000).%® Additionally, Hispanics and Latinos account
for 15% of the population but make up an estimated 17% of people living with HIV and
17% of new HIV infections.?” In 2009, the HIV infection rate among Hispanics was
three times that of whites (26.4 vs. 9.1 per 100,000 people).? HIV infections between
Hispanics and Latinos overall have been generally stable since the early 1990s, but
remains high.?” Figure 1.1 displays the HIV infection rate among Blacks, Whites, and

Hispanics.



Cases/100,000

The burden of HIV is prevalent in all age groups, however, it peaks between 40-50 years
of age. The prevalence is higher in adults under age 50 versus those older than age 50.

The estimated prevalence in 2008 of persons diagnosed with HIVV/AIDS per 100,000 is

Figure 1.1 HIV Infection Rate by Race*
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*The Centers for Disease Control and Prevention, CDC fact sheet: Estimates of new

HIV infections in the united states, 2006-2009. 2011.

documented in Figure 1.2.

Figure 1.2 Estimated Prevalence of HIV Infection in Persons Living with HIV/AIDS
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Mortality from HIV/AIDS increases with age regardless of race. HIV/AIDS is among the
leading 10 causes of mortality for racial/ethnic minorities between the ages of 15-64 for
Blacks and ages 20-54 for Hispanics.'® Also, mortality is considerably higher in Blacks
versus Whites, and slightly higher in Hispanics versus Whites."® Figure 1.3 displays the

mortality rate from HIVV/AIDS by race and age.

Figure 1.3 Mortality Rate of HIV/AIDS by Race and Age*
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In addition, there are gender and age disparities in HIVV/AIDS mortality. The
mortality rate from HIV is 9 times greater for Black males versus White males between
the ages of 45-54 (63.8 per 100,000 vs. 7.9 per 100,000).™ The mortality rate is over 2
times greater for Hispanic males versus White males in the 45-54 age group (16.9 per
100,000 vs. 7.9 per 100,000).'® Higher mortality rates are also seen in minority women.
The mortality rate from HIV/AIDS is 16 times greater for Black females versus White

females between the ages of 25-34 (11.1 per 100,000 vs. 0.7 per 100,000); additionally,



the mortality rate is 2 times greater for Hispanic women versus White women between

the ages of 25-34 (1.3 per 100,000 vs. 0.7 per 100,000).%

Disparities in HAART Adherence

For patients infected with HIV/AIDS, ideal adherence to highly HAART is 95%;
yet actual adherence can be as low as 50%."" Of note, racial/ethnic and age disparities in
adherence to HAART have been reported. Specifically, HAART adherence rates are
lower in Blacks and Hispanics compared to Whites,™ and in individuals less than age 50
relative to those aged 50 and older.?® Individuals with poor adherence to HAART are
more likely to not fully suppress the HIV virus, more likely to advance from HIV to
AIDS, and are at higher risk of death.?-?%° Additionally, non-adherence can lead to poor

outcomes, for example hospitalizations due to deterioration in health status.

Federal Programs and Policies in Place to Improve Access to HIV/AIDS Treatment

There are programs and policies in place that are intended to improve access to
HIV/AIDS treatment and HIVV/AIDS services for low-income individuals who are
uninsured or under-insured. The Ryan White Program funds local, state, and community
based organizations that provide HIVV/AIDS treatment and services to individuals who
may not otherwise be able to afford care. This program reaches approximately 500,000
individuals each year, and covers gaps in cost that have not been covered by other
resources.*® Most of the funds in the Ryan White Program is directed to primary medical
care and support services; while a smaller amount targets clinical training, technical

assistance, and research on innovative models of care.*® Although the Ryan White
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Program has assisted individuals living with HIVV/AIDS for almost 25 years, through the
implementation of the Affordable Care Act (ACA), it is not clear if the Ryan White
program will exist in the future. However, to date, the Ryan White program is still
providing benefits to those individuals living with HIV/AIDS. The Health Resources and
Services Administration (HRSA) claims that recipients’ benefits will expand—
individuals will have increased access to affordable health care and better coverage for
existing health insurance plans.*

The Ryan White Program has 5 different parts that target different initiatives and
HIV/AIDS populations.® Part A provides funding to locales that have been the most
severely affected by HIVV/AIDS; the funds support the total health of patients with
HIV/AIDS, which includes basic primary medical care and other essential support
services.*® Part B of the Ryan White Program provides grants to the 50 U.S. states,
Washington D.C., Puerto Rico, Guam, the U.S. Virgin islands and the 5 U.S. Pacific
Territories “to improve the quality, availability, and organization of HIVV/AIDS health
care and support services”.* Part B includes funding for a base grant, the AIDS Drug
Assistance Program (ADAP), ADAP Supplemental Drug Treatment Program, and a
supplemental grant for U.S. states and U.S. territories that have “emerging communities.”
% The base grant is based on the number of reported living HIV/AIDS cases. The AIDS
Drug Assistance Program (ADAP) provides HIV/AIDS medications and assistance to
help purchase health insurance for eligible individuals and provides funding to pay for
services that can improve adherence and access to HIV medications.*® The ADAP
Supplemental Drug Treatment Program assists HIV patients with substance abuse

problems. The supplemental grant for U.S. states and U.S. territories that have “emerging
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communities” is based on the “jurisdictions reporting between 500 and 999 cumulative
AIDS cases over the most recent 5 years.”*

Primary health care services are provided in Parts C and D. Part C includes 2
programs: the Early Intervention Services (EIS) and Capacity Development Grants.® The
EIS program of Ryan White Part C funds primary health care for people living with
HIV/AIDS in outpatient locations. *° The Capacity Development Grants Program help
nonprofit and public organizations in strengthening their capacity to develop or improve
delivery of HIVV/AIDS primary health care services.*® Ryan White Part D provides
funding to organizations that offer outpatient or ambulatory primary health care through
family-centered primary and specialty health care and support services for women,
infants, children, and youth with HIV/AIDS.*

Ryan White Part F provides funding to several different programs which include
the Special Projects of National Significance (SPNS), the AIDS Education and Training
Centers (AETC) Program, the Dental Reimbursement Program (DRP), the Community-
Based Partnership Program (CBDPP), and the Minority AIDS Initiative (MAI).*® The
Special Projects of National Significance Program provides grants to organizations that
create and develop ground-breaking models of care and support the creation and
development of effective and efficient models of HIV care.*® The AIDS Education and
Training Centers (AETC) Program support 11 regional centers and 130 local sites that
perform multidisciplinary education and training programs for health care providers
treating patients with HIV/AIDS.*® The Dental Reimbursement Program (DRP) helps
dental or dental hygiene education programs defray their costs that were not reimbursed

that are related to delivering oral care to individuals with HIV/AIDS.* The Community-
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Based Dental Partnership Program (CBDPP) helps increase access to oral care services
for individuals living with HIVV/AIDS while also offering education and clinical training
to dental care providers, with an emphasis to those who are in the community.* In Ryan
White Parts A, B, C, and D, the Minority AIDS Initiative (MAI) focuses on HIV/AIDS
care needs of Blacks and other minorities that have been disproportionately affected by
the disease.*

In 2010, President Obama, under the White House Office of National AIDS
Policy, released the National HIV/AIDS Strategy, which is the United States’ first ever
comprehensive policy initiative targeted towards HIV/AIDS “with clear and measurable
targets to be achieved by 2015.7%2% The vision of the National HI\V/AIDS Strategy is as
follows:

“The United States will become a place where new HIV infections are rare and

when they do occur, every person regardless of age, gender, race/ethnicity, sexual

orientation, gender identity or socio-economic circumstance, will have unfettered

access to high quality, life-extending care, free from stigma and

discrimination.”3%%

The goals for the National HIVV/AIDS Strategy are outlined in Table 1.1
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Table 1.1 Goals for the National HIV/AIDS Strategy#

1. Reduce New Infections
* Lower the annual number of new infections by 25%
* Reduce HIV transmission by 30%
® Increase the percentage of people living with HIV who
know their serostatus from 79% to 90%
2. Increase Access to Care and Improve Health Outcomes
for People Living with HIV
® Increase the proportion of newly diagnosed patients
linked to clinical care from 65% to 85%
® Increase the proportion of Ryan White HIV/AIDS
Program clients who are in continuous care from 73%
to 80%
® Increase the number of Ryan White clients with
permanent housing from 82% to 86%
3. Reduce HIV-Related Health Disparities
¢ Improve access to prevention and care services for all
Americans

® Increase the proportion of HIV-diagnosed gay and
bisexual men with undetectable viral load by 20%

® Increase the proportion of HIV-diagnosed blacks with
undetectable viral loads by 20%

¢ Increase the proportion of HIV-diagnosed Latinos

with undetectable viral load by 20%
* Adapted from AIDS.gov. Overview: National HIV/AIDS strategy.
http://aids. gov/federal-resources/national-hiv-aids-strategv/overview/

Accompanying the National HIV/AIDS Strategy is the Federal Implementation
Plan. The Federal Implementation Plan of the National HIVV/AIDS Strategy outlines
immediate, short-term, and long-term actions by the federal government on how it will
meet the National HIV/AIDS Strategy’s goals.®* The Federal Implementation Plan details
the actions that each agency would take in order to meet the goals of the Strategy.** In
addition, when the Strategy was released, President Obama sent a memorandum to the

leaders of federal government departments and agencies and in response, the lead
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agencies in implementing the National HIV/AIDS Strategy (the Department of Health
and Human Services, the Department of Housing and Urban Development, the
Department of Justice, the Department of Labor, the Department of Veteran Affairs, and
the Social Security Administration) sent to the White House Office of National AIDS
Policy comprehensive plans for carrying out the National HIVV/AIDS Strategy within

their agencies.*

HIV/AIDS Treatment Improvement/Eradication

The outlook of patients diagnosed with HIV/AIDS has improved since the
introduction of HAART medications in the last decade. Individuals with HIV/AIDS are
living longer with the illness. HIV/AIDS is becoming an illness that resembles a chronic
disease rather than an infectious disease with a prognosis ultimately leading to death.
Since HAART medications were introduced in the mid-1990s in the United States,
AIDS-related deaths have decreased by 79%.*> HAART medications have contributed to
better survival rates among individuals living with HIV/AIDS and have reduced
hospitalizations in this population.® Because survival rates increased, the number of
people living with HIV/AIDS increased by 28% and hospitalizations fell by 32% from
1996 to 2000.% Currently, there are numerous new HIV/AIDS therapies in development
or under review by the Food and Drug Administration (FDA) which include 40 antivirals,
25 vaccines, 4 gene therapies, and 4 immunomodulators.® These advancements in
HIV/AIDS therapies have greatly improved the life of those living with HIVV/AIDS, but
individuals who are among the most disadvantaged may not have benefited greatly from

these advances.
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Health Disparities Persist, Especially in Sub-Groups of Populations with HIVV/AIDS

Despite advances in HIV/AIDS treatment resulting in increased survival rates and
decreased hospitalizations, access to treatments is not equitable among the most
disadvantaged populations. Health disparities are a national public health issue that is
especially concerning among vulnerable populations, such as individuals with HIV/AIDS
and a comorbid severe mental illness (SMI). The 2012 National Survey on Drug Use and
Health (NSDUH) defines SMI as mental disorders resulting in serious functional
impairment that greatly interferes with one or more major life activities.***" In 2012,
about 4.1% of all U.S. adults had a SM1.*>** Consistent with documented literature and
the Centers for Disease Control; SMI includes depressive disorders, bipolar/mood
disorders, and schizophrenia/psychotic disorders.>***® Depression is characterized by
symptoms such as sadness, little interest in activities that were once enjoyed, weight
fluctuation, psychomotor distress, fatigue, guilt, difficulties concentrating, and regular
thoughts of death.®” The American Psychiatric Association says that five or more of these
symptoms must be present for at least two weeks to be considered depression.®”*® Major
depression often is under-recognized and under-diagnosed and may go untreated even
among those with the diagnosis. As a result, individuals may be at increased risk of
suicide and many have strained interpersonal relationships.®’ Psychotropic medication
and psychotherapy are the mainstays of treatment for depression and there is evidence to
support the efficacy of these interventions in managing the disorder.*” Bipolar disorder is
a mood disorder that is characterized by cyclic episodes of depression and episodes of
mania.***° Mania is defined by elevated, uncontrolled, or irritable mood which may

surface as arrogance, sleeplessness, racing thoughts, rapid speech, and engaging in risky
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behaviors.*>*! Bipolar disorder and other mood disorders are treated most commonly
with psychotropic medications and psychotherapy.*®** Psychotic disorders, such as
schizophrenia, are characterized by uncontrollable thought processes, resulting in
delusions and hallucinations.** Schizophrenia and other psychotic disorders are usually
treated with antipsychotic medications and psychosocial interventions.*?

The prevalence of HIV and mortality from HIV/AIDS is far greater among
individuals with a SMI relative to the general U.S. population. For example, HIV
prevalence among persons with a SMI ranges from 3.1 and 22.9%,"® compared to about
1% in the general U.S. population.” Additionally, people with SMI die on average 25
years earlier than the general US population® and are 13 times more likely to die from
HIV/AIDS than those without an SMI.** Moreover, HIV/AIDS and SMI are chronic
health and mental health conditions; poor adherence to medication regimens could result
in deterioration of mental status, an increased likelihood of engaging in risky sexual
behaviors and injection drug use, which increased the risk of HIV transmission.>*?
Finally, it may be exceedingly difficult for this vulnerable population to navigate the
disconnected and disjointed health and mental health care systems. Thus, these
individuals experience many challenges in accessing and maintaining ongoing health and
mental health treatments.

To date, few studies have addressed discontinuation in HAART treatment for
individuals with HIV/AIDS and a SMI and far fewer have explored disparities in care and
whether such differences affect health outcomes. Although, HAART discontinuation by
race and age among individuals with HIVV/AIDS and a comorbid SMI has not been

examined yet the evidence presented here suggests such differences may exist despite the
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existence of programs in places to improve access to care. Understanding disparities in
HAART discontinuation and health outcomes for HIV-infected, seriously mentally ill
individuals is important, particularly in the current climate of collaborative care and the
integration of primary care and mental health services to promote better health care.
Knowledge of the extent of disparities and the impact on outcomes would inform policies
and programs to improve access to care, which hopefully would aid in maximizing the

quality of life for this especially vulnerable population.
Theoretical Framework

The theoretical underpinning for the study is the PRECEDE-PROCEED model,
which is used primarily in planning and evaluating health behavior.** The present study
used the predisposing and enabling factors from the Educational and Ecological
Assessment of the model to assess HAART discontinuation and health outcomes (Figure
1.4). Predisposing and enabling factors in the PRECEDE-PROCEED model influence the
likelihood that behavioral and environmental change will happen.** According to Green
and Kreuter, “Predisposing factors are antecedents to behavior that provide rationale or
motivation for the behavior.” ** Predisposing factors often are not modifiable. Examples
of predisposing factors include race, age, gender, HIV risk behavior, duration of
HIV/AIDS diagnosis, and CD4 cell count. Enabling factors make it possible for
individuals or populations to change their behavior or environment,* and may affect
behavior directly or indirectly through an environmental factor.** Enabling factors

include availability and accessibility of health services and resources (i.e., health
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insurance). This study explores the mediating effect of mental health visits (i.e., enabling
factor and proxy for mental health treatment), on HAART discontinuation.

The PRECEDE-PROCEED model is widely used in planning and evaluating
health behavior, but it has not been widely used in the HIVV/AIDS field. However, one
study published in 2004 specifically used the PRECEDE-PROCEED model for
community planning and health promotion to eliminate local disparities in HIV/AIDS
transmission among Black and Hispanic young adults in Broward County, Florida.*® One
component of this study examined the predisposing, enabling, and reinforcing factors that
are associated with HIV transmission by leading discussion groups with citizens of the
community, stakeholders, and community gatekeepers.*® The information provided from
these discussions helped to develop a targeted intervention for Black and Hispanic males
in reducing HIV transmission.*® Although this dissertation study does not use group
discussions with individuals diagnosed with HIVV/AIDS and a comorbid SMI to gather
data on predisposing and enabling factors, it does use existing data to explore these
variables and their possible associations with HAART discontinuation and acute
hospitalizations.

By using the PRECEDE-PROCEED model, this study helps identify modifiable
factors that may be crucial in eliminating disparities in access to and adherence to
effective evidence-based treatments. Race and age are not modifiable factors, but
modifiable factors such as frequency of mental health visits could be specifically targeted
in behavioral health interventions. Often in health services research patient characteristics
and outcomes are evaluated but the patient’s behavior is often omitted. Researchers often

look at disparities in a static model without considering the processes of care and related
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outcomes. However, by using the PRECEDE-PROCEED model, this research study will
provide a fuller picture of disparities: patient characteristics, risk behaviors, and health
consequences. Lastly, this study integrates health and mental care processes for a more
comprehensive picture of health disparities. Understanding these concepts will help move
the field towards health systems change.

Figure 1.4 Theoretical Framework for Examining Disparities and
Treatment Outcomes
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It is important to note that the Information-Motivation-Behavioral Skills (IMB)
model was considered for the theoretical framework of this study. However, this model
was deemed inappropriate to use for this dissertation. The IMB model is primarily used
47,48

in HIV/AIDS prevention studies where the purpose is to change HIV risk behavior.

Figure 1.5 displays the IMB model.
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Figure 1.5 Information-Motivation-Behavioral Skills (IMB) Model
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cannot be changed. The advantage of using the PRECEDE-PROCEED model for this
study is that not only does it include modifiable factors, it also includes factors that
cannot be modified, including race, age, and gender. Furthermore, it is important to note
that the dataset that this study utilizes, the HIVRN, does not include any information on
AIDS risk reduction, risk reduction motivation, or risk reduction behavioral skills.
However, the HIVRN does include variables that can be applied to the PRECEDE-
PROCEED model. The IMB model may be useful in explaining any differences in why
individuals may or may not discontinue HAART treatment using qualitative methods.
However, due to these several limitations, this model was not deemed appropriate for use

as the theoretical framework for this study.
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Chapter 2: Disparities in HAART Discontinuation Among Individuals
with HIV/AIDS and a Comorbid Serious Mental IlIness

Abstract

Objectives: To examine age and race disparities in discontinuation of highly active
antiretroviral therapy (HAART) among individuals with HIVV/AIDS and a comorbid
severe mental illness (SMI).

Methods: A retrospective study of HAART discontinuation was conducted among a
cohort of 5,944 individuals with severe mental illness who initiated HAART and received
care in one of 13 clinics in the HIV Research Network (HIVRN) from 2000-2009. The
sample included all individuals with no HAART treatment in the year prior to study
follow-up, i.e., index date. HAART discontinuation was assessed over the 3 years
following the index date. Descriptive and bivariate tests of association among covariates,
race, age, and HAART discontinuation were conducted. Logistic regression assessed the
likelihood of HAART discontinuation as a function of age and race, adjusting for
covariates.

Results: HAART discontinuation was not significantly different between Black and
White subjects (OR=1.02, p=0.82), but Hispanics 32% lower odds than Whites of
discontinuing HAART (OR=0.68, p<.0001). Younger age was associated with a 28%-
74% greater odds of HAART discontinuation compared to those age 50 and older. Health
insurance (uninsured/other/unknown: OR=1.56, p=0.0003; public: OR=1.26, p=0.0263),
HIV risk behavior (MSM: OR=0.76, p=0.0015; Any IDU: OR=1.21, p=0.0167) and CD4
count (<200 cells/pl: OR=0.75, p=0.0004; 200-499 cells/ul: OR=0.81, p=0.0075) were

significantly associated with HAART discontinuation.
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Conclusions: Certain race and age groups among those with HIVV/AIDS and a SMI are
especially vulnerable to HAART discontinuation. In light of advancements in HIV/AIDS
eradicating treatment, there is a great need for targeted prevention and health promotion

campaigns to ensure proper adherence to life-saving treatments.
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Background

The prevalence of HIV infection among persons with a serious mental illness
(SMI) in the United States has been estimated anywhere from 3 to 23%,"® which is
considerably higher than the 1% prevalence of HIV in the general U.S. population.” In
addition, people with SMI have a higher mortality rate from HIVV/AIDS than the general
population.** However, researchers have reported that individuals with HIV/AIDS and a
psychiatric disorder are less likely to discontinue highly active antiretroviral treatment
(HAART) compared to individuals with HIV/AIDS and no co-occurring psychiatric
disorder. ? The finding is perhaps counter-intuitive and raises the question as to whether
there are disparities in HAART adherence within the HIV/SMI patient population.

Several studies have documented health disparities in HAART use among
individuals with HIV/AIDS. Among individuals with HIV/AIDS, HAART adherence is
lower in Blacks and Hispanics compared to Whites™ and in individuals aged less than 50
compared to age 50 and older.?’ The patient sub-groups with poor adherence to HAART
are at increased risk for disease progression to AIDS and, ultimately, death.*>*>** Given
the emergence of effective HAART regimens that show promise for one day eradicating
the disease, adherence to life-saving HIVV/AIDS treatment has been at the top of the

public health agenda.

Few studies have examined specifically race and age disparities in HAART
discontinuation among individuals with HIV/AIDS and a comorbid SMI. Individuals
with HIV/AIDS and a SMI are a vulnerable population with unique health and mental
health challenges, and understanding where health disparities exist is critical because

preventable morbidity can be addressed with proper public health promotion. The goal of
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this study is to fill a gap in the existing literature by investigating whether HAART
discontinuation differs by race and age among individuals with HIV/AIDS and a
comorbid SMI. The specific objectives were to characterize clinical and HIV/AIDS risk
factors by race and age and to determine if age and race disparities in HAART
discontinuation persist after controlling for other demographic, clinical, and HIV/AIDS
risk factors. We hypothesized that Whites compared to Blacks and Hispanics and older
individuals compared to younger individuals would be less likely to discontinue HAART.
The University of Maryland, Baltimore Institutional Review Board approved the

protocol.

Methods

Study Design

A retrospective cohort design was used to assess HAART discontinuation among
individuals with HIV/AIDS and an SMI who had initiated HAART from 2000 through

2009 at one of 13 HIV clinics across the United States.

Data Source

Data for this study were derived from the HIV Research Network (HIVRN)
database, which comprises a network of 21 clinics across the US that offer primary and
specialty care to individuals with HIV/AIDS. This study used data from 2000-2009 from
the 13 sites that collect information on mental illness. Of the 13 HIVRN sites collecting
mental health information, six are located in the Northeast, three are located in the South,
and three are located in the West, and one is located in the Midwest. Of these sites, eight

are affiliated with a university, three are community-based, and two have university and
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community affiliations. More detailed information for each site was not available due to
confidentiality agreements between the HIVRN and the individual clinics. The HIVRN
gathers demographic, clinic, and behavioral factors annually and individuals who remain
in care can be linked across years using a study-specific identifier. Data from electronic
or paper records are abstracted and de-identified at the HIVRN clinic and then sent
electronically to the data coordinating center (DCC). The DCC reviews the electronic
data to ensure completeness and accuracy, and corrects any discrepancies with the
individual HIVRN clinic. The DCC maintains a multisite uniform database that can be
used for research. A strength of the data is the breadth of information gathered on
demographic, clinical, health behaviors, health and mental health conditions, and
inpatient and outpatient visits. Other investigators have used the HIVRN data to study

individuals with HIV/AIDS and a comorbid SMI.%?3

Study Sample

The sample comprised individuals who were: 1) aged 18 or older; 2) diagnosed
with HIV/AIDS; 3) diagnosed with a SMI; 4) had at least one HIVV/AIDS primary care
outpatient visit and one CD4 cell count recorded in the same year, i.e., DCC definition of
in-care, and 5) had one year with no HAART prior to year of study entry (i.e., index
year). Since all subjects were required to have no HAART treatment in the year prior to
follow-up, those who received HAART in 2000 were left censored and excluded.
Therefore, the sample was identified from 2001-2007 in one of the 13 study sites to
permit a three-year follow-up on all subjects (Figure 2.1). A 3 year observation period
was selected based on the work by Himelhoch and colleagues suggesting that two years

may be insufficient to observe discontinuation but that by three years there is greater
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variation in treatment drop-out. 2 SMI was identified based on the International
Classification of Diseases 9" Revision (ICD-9) codes for schizophrenia and other
psychotic disorders (295, 293, 297, 298), depressive disorders (296.2, 296.3, 296.82,
311), bipolar and other mood disorders (296.0, 296.1, 296.4-296.7, 296.80-296.81,
296.89, 296.9, 296.99, 293.83). Exclusions were made if individuals had a mental illness

other than those listed above.

Figure 2.1 Illustration of Cohort Index Date and Follow Up Over the Study Period
2000-2009

@ = 1 year pre-index

date of no HAART

I = cohort HAART index date @ I
S|

= 3 year follow up @ I
o]

o]

o]

S|
P 2000 ) 2001 ) 2002 ) 2003 ) 2004 p 2005 P 2005 ) 2007 p 2008 P 2003

Sample selection and
index date of follow up

A total of 54,711 individuals were receiving care for HIV/AIDS from 2000
through 2009 in one of the 13 HIVRN clinics. Of these, 37,042 (67.7%) entered care
from 2001 through 2007 and 17,530 (47.3%) did not receive HAART in the 12 months

prior to the index year. The 6,098 of the 17,530 (34.8%) who also were diagnosed with a
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SMI comprised the study sample. We excluded 154 individuals who claimed
transgender/unknown gender and other race due to small numbers that would not permit
subgroup comparisons. The remaining 5,944 individuals with HIV/AIDS and a SMI were

retained for analysis. The sample selection is illustrated in Figure 2.2.

Figure 2.2 Process for Identifying the HIV/AIDS Comorbid
SMI Cohort
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Study Measures

HAART Discontinuation
The HIVRN defines HAART as one of the following therapeutic combinations: 1)

use of one or more non-nucleosides reverse transcriptase inhibitor (NNRT]I) and two or
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more nucleoside reverse transcriptase inhibitors (NRTIS); 2) use of one or more protease
inhibitors (PI) and two or more NRTIs 3) one or more NNRTI and one or more Pl; 4)
three or more NRTIs or 5) two or more NRTIs, NNRTIs, or Pls and one or more entry
inhibitor (EI) or one or more integrase inhibitor (I1). If a clinic reported that an
individual was receiving HAART but did not provide information on the specific
medications, the DCC classified the individual as receiving HAART.

Determination of HAART use is based on clinician report and recorded annually
in the data. The HIVRN DCC algorithm was used to identify whether an individual
discontinued HAART in order to assure the validity of the study measure. The algorithm
was based on two variables that were routinely collected: a) an indicator that an
individual had at least one primary care visit in the year (i.e., ‘in care’) and b) an
indicator that the individual was currently using HAART. Thus, for this study, HAART
discontinuation was defined as not being ‘in care’ or not receiving HAART in at least one

of the three years in the follow-up observation period.

Demographic Characteristics

The HIVRN database records key demographic variables, such as age, race,
gender, and health insurance on an annual basis. For this study, age was based on the year
of start of follow-up and then categorized into four mutually exclusive groups by decade:
18-29, 30-39, 40-49, 50 and older. The HIVRN race categories included Black, White,
Hispanic, Asian/Pacific Islanders, American Indian, Other, and Unknown. For analytic
purposes, only Black, White, and Hispanic were analyzed, as all other race groups were
too small to permit robust analyses. HIVRN gender categories were male, female,

transgender and unknown, but for this study, only male and female gender was retained.
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Health insurance was categorized as private, public (i.e., Medicaid, Medicare, Dual
Medicare/Medicaid), Ryan White, and Medicare/Ryan White), or other (i.e., uninsured,

other, and unknown).

HIV/AIDS Clinical and Behavioral Characteristics

HIV/AIDS clinical and behavioral risk factors are collected upon the individual’s
first contact with the HIVRN clinic. The behavioral risk factor is the primary behavior
that likely led to HIV infection, and is categorized in the HIVRN as heterosexual contact,
men who have sex with men (MSM), female sex with female, injection drug use (IDU),
IDU with heterosexual contact, IDU with MSM, IDU with female sex with female,
vertical transmission, blood product(s), and other/unknown. Since most reported
heterosexual, MSM, and IDU with or without heterosexual, MSM contact, for this study
behavioral risk was classified into four mutually exclusive groups: heterosexual, MSM,
any IDU (with or without heterosexual, MSM, or FSF contact) and other (i.e., all other
categories).

CD4 count is a clinical marker for disease management, with higher levels
correlating with better disease management. For this analysis, CD4 count is the first
recorded CD4 count at the start of study follow-up. A mutually exclusive, multilevel
categorical variable was created based on the Centers for Disease Control (CDC)
classification system for HIV infection: >500, 200-499, and <200 cells/pl.

Duration of HIVV/AIDS diagnosis was also a clinical factor used in the analysis as
this could be an important confounder. Individuals who have been diagnosed with
HIV/AIDS for longer periods of time may be less likely to discontinue HAART than

those who are newly diagnosed and still learning about the disease and the importance of
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medication treatment. The time since HIVV/AIDS diagnosis was calculated from year of
diagnosis, recorded in the HIVRN database, to year of start of study follow-up.
HIV/AIDS duration was categorized as 0-5 years, 6-10 years, 11-15 years, and 16-27
years to examine the frequency distribution of duration of illness. For multivariate

analysis, duration of HIVV/AIDS diagnosis was categorized as 0-5 years and >6 years.

Data Analysis

Data were initially inspected using descriptive statistics and frequencies to
identify any coding errors or outliers in the data. Bivariate analyses using chi-square for
categorical variables and ANOVA for continuous variables were initially conducted to
compare the distribution of demographic and HIVV/AIDS clinical and behavioral risk
factors across the two independent variables: age and race. Bivariate analyses were also
conducted to examine differences in the characteristics of those who continued versus
discontinued HAART in the three-year follow-up, which would need to be adjusted for in
the multivariable analyses. A correlation matrix was used to examine collinearity among
all of the variables. Multivariable logistic regression was used to assess the association
between race (reference: White) and age (reference: aged 50 and older) with HAART
discontinuation (binary yes versus no) during the 3-year follow-up period. First,
unadjusted models were constructed with just race and age, and then variables were
entered as blocks (i.e., demographic, clinical/risk). Diagnostics were performed using the
log likelihood to determine if the variables entered at each stage significantly improved
the model fit. Interactions were tested between race and age with covariates that were
significant in the bivariate analyses. Specifically, we tested the interaction of race and

age; race with HIV risk, CD4 count, and health insurance; and age with HIV risk and
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health insurance. None of the interactions were significant nor did they improve the
model fit, and thus they were not included in the multivariable logistic regression models.
The final multivariable logistic regression model examined the association of race and
age on HAART discontinuation, adjusting for the demographic and HIV clinical and risk
covariates. Analyses were conducted using SAS 9.2 (SAS Institute Inc., Cary, NC). The
p-values listed are from two-sided tests and a 5% significance level was used. However,
owing to the large sample size, a more stringent value of p=.01 or less was used to ensure
that statistically significant differences would be clinically meaningful and not just due to

the ability to detect statistical difference with a large sample size.

Results
Sample Characteristics

The characteristics of the 5,944 individuals with HIV/AIDS and a SMI who
initiated HAART from 2001-2007 are displayed in 2.1. Two-thirds of the sample was
Black (43.6%) or Hispanic (22.8%). Over half of the sample was aged 30-49 years old
(39.3% aged 30-39 and 33.4% aged 40-49). Males comprised 69.3% of the sample. More
than three-quarters had publicly subsidized health insurance (76.9%). There were
significant differences in the distribution of gender by race and age (p<.0001).

The HIV/AIDS clinical and behavioral risk factors are presented in Table 2.1. The
most common HIV risk behaviors were MSM (39.1%) and heterosexual contact (32.9%).
Nearly one-quarter had any IDU. At initial CD4 count in first year of study follow-up,
43% had a CD4 cell count of 200-499 cells/ul and 39% had a CD4 cell count of <200
cells/ul. Just over one-third of the sample (39.1%) was within five years of being

diagnosed with HIV/AIDS.
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Individuals could have more than one SMI diagnosis. Most were diagnosed with a
depressive disorder (86.4%). Fewer had bipolar and other mood disorders (23.5%) or

schizophrenia and other psychotic disorders (14.5%).
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HIV/AIDS Characteristics by Race and Age

Differences in HIVV/AIDS clinical and risk behaviors were examined by race and
age groups (Table 2.1). HIV risk (p<.0001), CD4 count (p<.0001), health insurance
(p<.0001), and duration of HIV/AIDS diagnosis (p<.001) were significantly associated
with race. Forty-six percent of Blacks contracted HIV through heterosexual contact,
compared to 37.7% of Hispanics and 12.7% of Whites. Sixty-two percent of Whites
contracted HIV through MSM contact, compared with 33.9% of Hispanics and 23.8% of
Blacks. There were no significant racial differences in HIV acquired through IDU. A
larger proportion of Blacks (42.7%) had a CD4 count of <200 cells/pl compared to
Whites (36.2%) or Hispanics (36%; p<.0001). Forty-two percent of Whites were newly
diagnosed with HIV/AIDS within the last five years, compared to 37.5% of Blacks and
37.7% of Hispanics. However, approximately 20% of the sample had missing data on
duration of HIVV/AIDS diagnosis.

HIV risk (p<.0001), and duration of HIVV/AIDS diagnosis (p<.0001) were
significantly associated with age. Forty percent of those aged 18-29 years contracted HIV
through heterosexual contact, compared to 31.2% of those aged 30-39, 30.8% of those
40-49, and 34.8% of those aged 50 and older. Contracting HIV through MSM contact
was highest among those in the younger age groups (age 18-29: 44.8%, age 30-39:
42.3%) compared to the older age groups (age 40-49: 34.2% and age 50 and older:
33.9%). Thirty percent of those aged 40-49 contracted HIV through IDU compared to
11.4% of those aged 18-29. The majority, regardless of age or race, had public insurance.
Almost half of those aged 18-29 were diagnosed with HIV within the last 5 years

(47.3%).
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Schizophrenia/psychotic disorders (p<.0001), depressive disorders (p<.0001), and
bipolar/mood disorders (p<.0001) were significantly associated with race, however only
bipolar/mood disorders (p<.0001) was significantly associated with age. Among Blacks,
15.7% were diagnosed with schizophrenia compared to 14.3% of Hispanics, and 9.7% of
Whites. Among those aged 30-39, 25.9% had bipolar/mood disorders compared with

17.4% of those aged 50 and older.

HAART Discontinuation

Approximately 40% (N=2,426) of the sample had discontinued HAART during
their three-year follow-up period (Table 2.2). Of those who discontinued HAART, 64%
(N=1,556) discontinued during the first 2 years of follow-up. Race (p<.0001), age
(p=.0008), HIV risk (p<.0001), health insurance (p<.0001), and duration of HIV/AIDS
diagnosis (p<.0001) were significantly associated with HAART discontinuation. Among
Hispanics, 35% discontinued HAART compared to 40.4% of Whites and 44.1% of
Blacks that discontinued HAART, respectively. HAART discontinuation was inversely
related to age. Among individuals aged 18-29, 43.5% discontinued HAART, compared
to 42.4% of those aged 30-39, 39.7% of those 40-49, and 34.6% of individuals aged 50
and older that discontinued HAART.

With respect to the covariates, of those who discontinued HAART, 67.8% were
males, 34% were MSM (compared to 42.5% that continued HAART), 27.8% were IDU,
7.4% had private insurance (vs. 15.5% that were uninsured or had other/unknown health
insurance), and 32.5% were diagnosed with HIVV/AIDS within the last five years. Among

those who discontinued HAART, 35% had missing data on duration of HIV/AIDS
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diagnosis and among those who continued HAART, 9.2% had missing data on the
duration of HIVV/AIDS diagnosis.

Significant differences between HAART discontinuers and continuers were seen
with respect to mental health diagnoses. Depressive disorders (p<.0001) were
significantly associated with HAART discontinuation. Among those who discontinued
HAART, 83.6% were diagnosed with depressive disorders compared to 88.4% who

continued HAART.
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Multivariate Analyses

In the multivariable logistic regression models, race and age were significant and
independently associated with HAART in the unadjusted analysis (Table 2.3). Compared
to Whites, Blacks were 16% more likely to discontinue HAART and Hispanics were 21%
less likely to discontinue HAART (Model 1). After adjusting for gender and health
insurance (Model 2), the difference between Blacks and Whites in HAART
discontinuation was no longer significant (OR=1.08; 95% CI: 0.95, 1.23). However,
Hispanics were significantly less likely to discontinue HAART compared to Whites
(OR=0.75; 95% CI: 0.65, 0.87). The likelihood of HAART discontinuation increased
with decreasing age (18-29: OR=1.44, 95% ClI: 1.17, 1.77; 30-39: OR=1.38, 95% CI:
1.15, 1.65). The addition of gender and health insurance improved model fit. Although
gender was not significant (OR=0.94, 95% CI: 0.84, 1.06), health insurance was
significant, with those with non-private health insurance having a 48%-78% greater
likelihood of HAART discontinuation.

Model 3 (Table 2.3) further adjusts for HIV risk, duration of HIV/AIDS
diagnosis, and CD4 count. Hispanics were 32% less likely than Whites to discontinue
HAART (95% CI: 0.58, 0.80). Age was a significant predictor of HAART
discontinuation (age 18-29: OR=1.74, 95% CI: 1.39, 2.17; age 30-39: OR= 1.53, 95% CI:
1.26, 1.86; age 40-49: OR=1.28, 95% CI: 1.05, 1.56). The addition of HIV risk, duration
of HIV/AIDS diagnosis, and CD4 count at clinic enroliment significantly improved the
model fit. All HIV risk categories were significantly associated with HAART
discontinuation. MSM were less likely to discontinue HAART than those who contracted

HIV through heterosexual contact (OR=0.76, 95% CI: 0.64, 0.90). Individuals who
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contracted HIV through any injection drug use were more likely to discontinue HAART
than those who contracted HIV through heterosexual contact (OR=1.21, 95% CI: 1.03,
1.42). Those who were diagnosed with HIV within 0-5 years were not significant more
likely than those living with HIVV/AIDS for more than five years to discontinue HAART.
The non-significance of duration of diagnosis may be due to the large proportion with
missing information on date of diagnosis. Examination of other HIVV/AIDS clinical
factors among those with a missing date of diagnosis revealed that 49% who had missing
date of HIV/AIDS diagnosis had a CD4 cell count less than 200 cells/pl compared to
approximately 35% of individuals living with HIV for over six years with a CD4 cell
count less than 200 cells/pl.

When analysis was executed on sites that included 10 or more years of consistent
mental health data (N=4,855), removing sites that had partial or incomplete data, the
findings of the study did not change significantly. The results for Models 1 and 2 were
consistent to that of the full sample (N=5,944). For Model 3, there were similar results
compared to the full sample, however, individuals who were diagnosed within the last
five years were more likely to discontinue HAART than individuals diagnosed for over
six years. Using the full sample (N=5,944) will not be a threat to the analysis because the
sites that had partial or incomplete data had a small number of subjects. Because these
sites had small numbers of subjects, the findings did not differ significantly compared to

the restricted sample.
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Discussion

This study provided new information on disparities in HAART adherence among
a cohort of individuals who were diagnosed with HIV/AIDS and a severe mental illness.
Although racial disparities in HAART adherence have been documented among
individuals diagnosed with HIV/AIDS,* this study revealed that, among a comorbid
HIV/AIDS and SMI sample, HAART discontinuation did not differ between Blacks and
Whites. However, Hispanics were less likely to discontinue HAART treatment than
Whites. There were disparities in HAART discontinuation by age, with individuals less
than 50 years old more likely to discontinue HAART than individuals age 50 and older.
Of note, the greatest likelihood of discontinuation was among those aged 18-29 year old.
Other important covariates associated with HAART discontinuation were HIV risk
behaviors and CD4 count.

Prior research using the HIVRN database, not accounting for comorbid disorders,
has reported racial disparities in HAART use among those that have HIV/AIDS. In these
studies, Blacks were more likely to discontinue HAART than their white
counterparts.***° Notably, it has been reported that individuals with HIV/AIDS and a
SMI were less likely to discontinue HAART relative to individuals who did not have a
comorbid SM1.% It is possible that racial differences in HAART use are minimized
among those with access to both HIV/AIDS and mental health services. It is well-known
that barriers to adequate HIV/AIDS care exist and are more pronounced in minority
populations. However, these barriers may be minimized among individuals with multiple
chronic conditions, such as HIV/AIDS and a SMI, who are under closer medical scrutiny.

Other factors may be influencing disparities in HAART discontinuation in those
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diagnosed with a HIV/AIDS and a comorbid SMI. Studies have shown that adjusting for
factors related to socioeconomic status, such as health insurance, often narrow the
magnitude of disparities between Blacks and Whites.>*

Far less research has involved individuals of Hispanic origin. In this study,
individuals of Hispanic ethnicity were less likely to discontinue HAART compared with
Whites. Taken together with the disparities between Black and White individuals, the
presence of a comorbid SMI and more frequent contact with healthcare professionals
does not seem to explain the difference in HAART use between Hispanic and White
individuals. However, among Hispanics, only 9.7% were uninsured or had other
insurance compared to 17.7% of Blacks and 10.9% of Whites. The uninsured and
insurance categories were more likely to discontinue HAART, and it is important to note
that fewer Hispanics were in this category relative to Whites. Thus, the HAART
disparity between Hispanic and White may be due in part to this characteristic difference
between the groups. Consistent with study findings, others have reported higher HAART
use among Hispanics compared to Whites in those diagnosed with HIV, but these earlier
studies did not account for comorbid disorders.>>>* This study suggests that the presence
of a comorbid mental iliness demonstrates similar disparities as reported in prior studies.
Future studies should explore cultural/ethnic influences in HAART discontinuation.

HAART discontinuation was inversely related with age such that individuals aged
18-29 years old were more likely to stop treatment than those aged 50 or older. This
finding has been similarly reported in the general HIV/AIDS population.?%49%9>>%¢ Thjs

finding carries important implications because young individuals may be more likely to

than older individuals to engage in risk behaviors that increase their risk of discontinuing
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treatment. For example, younger individuals may be more likely to be using injectable
drugs, abuse alcohol, and have unstable housing, and generally have less experience with
caring for themselves and their HIV illness.***® Thus, HIV/AIDS awareness, health
promotion and prevention may be more effective if tailored to the specific needs of this
younger population with HIVV/AIDS and a SMI.

Finally, HIV risk behaviors were significant predictors of HAART
discontinuation. Individuals who were injection drug users were more likely to
discontinue HAART, suggesting that these behaviors distract individuals from properly
managing their HIV/AIDS and medication adherence. This is consistent with prior
studies that have used the HIVRN data to study the general HIV/AIDS population.™
Given that this pattern persists in this more recent data, the implications are that needle-
exchange programs may not be sufficient or they are not accessible to these individuals.
This could be an important focus of prevention and health promotion for individuals
living with HIV/AIDS, and in particular for individuals with comorbid illnesses.

Individuals with a lower CD4 cell count were less likely to discontinue their
HAART medication. Lower CD4 count is indicative of active disease and more likely to
lead to disease progression. Thus, it is possible that lower CD4 counts were associated
greater disease burden and greater medical oversight. This has implications for
continuing to emphasize the importance of medication adherence among those with
higher CD4 cell counts and who may not be experiencing some of the disease symptoms
that are associated with lower cell counts.

Several limitations should be noted. Approximately 20% of the sample had

missing data on duration of HIVV/AIDS diagnosis and 72% of these individuals
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discontinued HAART. Thus this study may have underestimated the impact of the
duration of HIVV/AIDS diagnosis on HAART discontinuation. This study was limited to
the HIVRN clinics that collect mental health diagnoses and treatment information.
Additionally, it is possible that data are missing because a portion of HIVRN clinics did
not submit mental health diagnoses consistently across all years. However, all of the
available mental health diagnoses were used. Although there is information on
geographic region of the clinics in the study, the specific geographic locale was not
available due to data privacy issues. Data on HIV stage was not available, yet this is an
important factor that could influence HAART use. Individuals in a more advanced stage
may be less likely to discontinue HAART. The CDC classification of system for HIV is
based on both CD4 cell count and asymptomatic, symptomatic, or AIDS indicator
conditions (also known as AIDS defining illnesses (ADIs)). However these conditions
were not reliably captured in the HIVRN data. Therefore, the best estimate of disease
management available in the data was CD4 cell count. It is possible that those classified
as HAART discontinuers may have dropped out of care at the HIVRN clinic, but may be
in care elsewhere. However, it is expected that such a bias would be non-differential.
HIVRN clinics do not report the specific start and stop dates for HAART medication use,
and so it was not possible to use more traditional measures of adherence based on
proportion of days covered. The definition of HAART discontinuation may have been too
restrictive and it is possible that individuals classified as discontinuers were still using
HAART but they did not meet the clinic visit or CD4 count criteria. However, this

conservative definition was used to maximize validity because clinicians who had not
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seen the individual in during the year would be less likely to accurately report HAART

use.

Conclusion

In summary, the results from this study show that there are many other important
factors that explain HAART discontinuation in individuals with both HIV/AIDS and a
comorbid SMI. With 40% of this sample discontinuing HAART at some point during
their 3 year observation period and of those, 64% discontinuing within the first 2 years,
this suggests that patients may need additional help and oversight in managing their
HAART regimens. A better understanding of the health, behavioral, and social needs of
individuals with a mental illness, including those with HIV/AIDS, is imperative. The
National HIVV/AIDS strategy, implemented in 2010 by President Obama, targets
increasing access to care and reducing HIV/AIDS disparities by 2015.%#% In order to
reduce HIV/AIDS disparities, it is important to know which subpopulations are at highest
risk for discontinuing HAART. Interventions should be tailored to those HIV/AIDS and
comorbid SMI patients who have been shown to have a high likelihood of discontinuing
HAART, particularly those who are aged 18-29 years, are IDUs, are on public insurance,
and have low CD4 cell counts. It is important to identify the unmet needs of the most
vulnerable patient subpopulations with HIV/AIDS and a comorbid SMI. Assessing the
unmet needs would help inform public health interventions for those with the lowest
access to care and at greatest risk for poor health outcomes. Future research should
identify where public health resources will be needed to hopefully eliminate disparities

and ensure equitable access to effective treatment.
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Chapter 3: Disparities in Mental Health Visits Among Individuals with
HIV/AIDS and a Comorbid Serious Mental IlIness

Abstract

Objectives: The study objective were to 1) characterize the frequency of mental health
visits among individuals with HIV/AIDS and a SMI, 2) examine race and age disparities
in the frequency of mental health visits, and 3) assess whether the frequency of mental
health visits mediates the relationships between race and age on HAART discontinuation.
Methods: A retrospective cohort design was used to assess the frequency of mental
health visits and HAART discontinuation among 3,341 individuals with HIVV/AIDS and
an SMI who had initiated HAART anytime from 2000 through 2009 at one of six HIVRN
clinics across the United States. The sample included all individuals with no HAART
treatment in the year prior to study follow-up, i.e., index date. Frequency of mental health
visits and HAART discontinuation was assessed over the three years following the index
date. Mental health visits were categorized as 0, 1-9, or 10 or more visits over the three-
year study period. Descriptive and bivariate tests of association among covariates, race,
age, mental health visits and HAART discontinuation were conducted. Logistic
regression models were conducted to test mediation, adjusting for covariates.

Results: In this sample, 25.4% had 10 or more mental health visits over the three-year
observation period. Mental health visits did not significantly differ between Blacks and
Whites (OR=1.02; 95% CI: 0.83, 1.25 (1-9 visits); OR=0.98; 95% CI: 0.77, 1.24(10 or
more visits)). Hispanics were more likely to have more mental health visits than Whites
(OR=1.43, 95% ClI: 1.13, 1.80 (1-9 visits); OR=1.91, 95% ClI: 1.48, 2.48 (10 or more

visits)). The association between age and HAART discontinuation was partially mediated
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by 10 or more mental health visits, Younger adults aged 18-29 and 30-39 were less likely
to have 10 or more mental health visits and more likely to discontinue HAART.
Conclusions: Mental health visits is an important factor in managing HAART. Future
work should focus on determining the causal pathway of race/age, mental health

treatment, and HAART discontinuation.
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Background

Nearly 40% of people living with HIVV/AIDS has screened positive for a mental
illness.”” Individuals with HIV/AIDS and a comorbid SMI use mental health services
more frequently than individuals with HIV/AIDS and no SMI and those with SMI-only.>®
However, Himelhoch and colleagues (2009) have documented race disparities in use of
mental health visits among individuals with HI\V/AIDS and a comorbid SMI *°, but
studies have yet to document age disparities in use of mental health visits in this sub-
population.

Moreover, there is evidence that HAART discontinuation varies among
individuals with and without a comorbid SMI. Compared to those who do not have a
comorbid SMI, individuals with HIV/AIDS and a comorbid SMI are less likely to
discontinue HAART treatment, and in particular, a greater number of mental health visits
is associated with a decreased risk of HAART discontinuation.”® The HIV Cost and
Utilization of Care Study (HCSUS) found that 26% of individuals diagnosed with
HIV/AIDS have used individual or family treatment in an outpatient setting, however
Blacks were less likely to utilize outpatient mental health services than their White
counterparts.® Younger individuals may be less likely to seek mental health visits,
however, studies involving individuals living with HIV/AIDS that did not account for
comorbid SMI did not report age-related differences in mental health visits®® or mental
health services.®

It is possible that engagement in mental health care may mediate HAART
discontinuation, however racial/ethnic and age differences among those who have

HIV/AIDS and a comorbid SMI have not been investigated. It is unknown if the
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frequency of mental health visits mediates age and race disparities in HAART
discontinuation. The specific goals of this study were to 1) characterize frequency of
mental health visits among individuals with HIVV/AIDS and a SMI, 2) examine race and
age disparities in frequency of mental health visits, and 3) assess whether the frequency
of mental health visits mediates the relationship between race, age, and HAART
discontinuation. The University of Maryland, Baltimore Institutional Review Board

approved the protocol.

Methods

Study Design

A retrospective cohort design was used to assess mental health visits and HAART
discontinuation over a three-year follow-up period among individuals with HIV/AIDS
and an SMI who had initiated HAART from 2001 through 2007 at one of six HIVRN

clinics across the United States.

Data Source

The HIV Research Network (HIVRN) database was used as the data source for
this study. The HIVRN is a network of clinics across the US that offer primary and
specialty care to individuals with HIV/AIDS. This study used data from 2000-2009 from
six sites that collected and consistently reported information on mental illness and mental
health care services in each year. Of the six HIVRN sites collecting mental illness and
mental health care services information, four are located in the Northeast, one is located
in the South, and one is located in the West. Of these sites, five are affiliated with a

university and one is community-based. The HIVRN collects data annually and subjects
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who continue care can be linked across years. The HIVRN data is abstracted from
electronic or paper records then de-identified at the HIVRN clinic before it is sent
electronically to the data coordinating center (DCC). The DCC reviews the electronic
data and manages a multisite database that can be used for research projects, as reported

in greater detail in Chapter 2.

Study Sample

The sample was identified for follow-up from 2001-2007 in one of the six
HIVRN sites and all subjects were followed over a three year observation period. Study
inclusion criteria for the subjects were: 1) aged 18 or older at cohort entry; 2) diagnosed
with HIV/AIDS; 3) diagnosed with a SMI; 4) had at least one HIVV/AIDS primary care
outpatient visit and one CD4 cell count in the same year, i.e., defined as in-care by the
DCC, 5) had one year with no HAART prior to year of study entry (i.e., index year), and
6) were from an HIVRN clinic site that reported consistent mental health illness and
mental health services information each year during the study period. There final sample
comprised the 3,341 individuals with HIV/AIDS and a comorbid SMI who met the study

inclusion criteria. The process for selecting the cohort is outlined in Figure 3.1.
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Figure 3.1 Process for Identifying the HIV/AIDS Comorbid
SMI Cohort for Aim 2 and Sub Aim 2
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Study Measures

Mental Health Visits

Frequency of mental health visits was a proxy for mental health treatment. The
distribution of the mental health visits was examined to determine clinically meaningful
and practical categories to permit robust analyses. Based on the frequency distribution
and the presumption that regular engagement in mental health care would be roughly
three to four visits per year, mental health visits were categorized as 0, 1-9 visits, and 10

or more mental health visits over the three year observation period.
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HAART Discontinuation

HAART discontinuation was measured as described in a previous paper.

HAART use is determined by provider report and recorded each year by the HIVRN
DCC. The HIVRN DCC algorithm, used to identify whether a subject discontinued
HAART, was based on two variables that were collected each year: a) an indicator that an
individual had at least one primary care visit in the year (i.e., ‘in care’) and b) an
indicator that the individual was currently using HAART. Therefore, HAART
discontinuation was defined as not being ‘in care’ or not receiving HAART in at least one

of the years in the three-year observation period.

Independent Variables and Covariates

Race and age, the independent variables in the study, as reported by the HIVRN
were categorized similarly to a previous analysis®* to permit comparison of the findings.
Race was categorized as Black, Hispanic, and as White as the reference group. Age was
categorized as 18-29, 30-39, 40-49 and 50 and older. Gender (male versus female), health
insurance (private, public, and other), HIV primary risk behavior (heterosexual, any
injection drug use (IDU), and other), CD4 count (<200, 200-50, >500), and duration of

HIV/AIDS (list the year categories) were the covariates used in all analyses.

Data Analysis
Race and Age Disparities in Frequency of Mental Health Visits

Initially, to characterize frequency of mental health visits, bivariate analyses were
conducted to compare the distribution of the independent variables (race and age) as well

as the covariates (demographic and HIV/AIDS clinical and behavioral risk factors) by
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mental health visit categories. A multivariable multinomial regression was conducted to
assess the association between race (reference = White) and age (reference = 50 years or
older) on mental health visits (0, 1-9, or 10 or more visits). Unadjusted models were
constructed with just race and age. In the adjusted models, covariates were entered as
blocks (i.e., demographic, clinical/risk). Diagnostics were performed using the log
likelihood to determine if the variables entered at each stage significantly improved the
model fit. Interactions were tested between race and age with covariates that were
significant in the bivariate analyses. None of the interactions were significant nor did they
improve the model fit, and thus they were not included in the multivariable logistic

regression models.

Mediation Analysis

Additional analyses were conducted to determine if frequency of mental health
visits mediated the race and age disparities in HAART discontinuation. To test for
mediation, several steps were undertaken according to a method described by
lacobucci.® The steps were: 1) to test if HAART discontinuation was significantly
associated with race and age (i.e., total effect); 2) to test if frequency of mental health
visits was significantly associated with race and age (i.e., path a of indirect effect); and 3)
pending significant associations in steps one and two, to test if HAART discontinuation
was significantly associated with race, age, adjusting for mental health visits (i.e., direct
effect and path b of indirect effect). Figure 3.2 displays the conceptual framework for the

mediation analysis.
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Figure 3.2 Mediation Analysis Conceptual Framework
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A logistic regression model was used to test the association between race and age
on HAART discontinuation, controlling for demographics and HIV/AIDS clinical and
behavioral covariates (i.e., step one of the mediation analysis). In step two of the
mediation analysis, frequency of mental health visits is a multi-categorical dependent
variable; therefore, a multinomial regression model was used to assess the association
between race and age on 1-9 mental health visits (vs. 0 mental health visits), and 10 or
more mental health visits (vs. 0 mental health visits), controlling for all covariates.
Initially, ordered logistic regression was used, but the proportional odds assumption was
violated, and thus it was deemed insufficient for this analysis. After the multinomial
regression was executed for step two, the parameter estimates and standard errors for race

and age predicting both 1-9 mental health visits (vs. 0 mental health visits) and 10 or
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more mental health visits (vs. 0 mental health visits) were collected for use in the z-
mediation calculations described below.

Logistic regression was used in step three of the mediation analysis to test the
associations between 1-9 mental health visits (vs. 0 mental health visits) and 10 or more
mental health visits (vs. 0 mental health visits) and HAART discontinuation, with race
and age as predictor variables, adjusting for covariates The parameter estimates and
standard errors for each mental health category were collected for use in the z-mediation

estimation.

Mediation Z Test Statistics

lacobucci’s method®® for mediation analysis with categorical variables was used.
Using the parameter estimates and standard errors collected in the abovementioned
mediation steps, the standardized elements, products, and collected standard errors were
calculated. These calculations, in turn, were used to calculate the mediation Z test
statistics. The mediation Z statistics were calculated for Hispanic and all age categories at
1-9 mental health visits (vs. 0 mental health visits) and 10 or more mental health visits
(vs. 0 mental health visits). The mediation Z test statistics were not calculated for Black
race because the parameter estimates for this variable were not significant at all steps in
the mediation analysis. The calculations for the standardized elements, products,

collected standard errors, and mediation Z test statistics are below.
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Calculations
Standardized element (Z): The parameter estimates (3) from step two for race and age
were divided by its corresponding standard error (SE).

Za1 1-9 MH Visits = (Pa1/SEa1)

Z32 10+ MH Visits = (Ba2/SEa2)

Standardized element (Z): The parameter estimates () from step three for mental health
visits at 1-9 mental health visits (vs. 0 mental health visits) and 10 or more mental
health visits (vs. 0 mental health visits) were divided by its corresponding standard error
(SE).

Z1 19 MH Visits = (Bo1/SEp1)

Zb2 10+ MH Visits = (Po2/ SEb2)

Standardized Products: The standardized elements for each race and age group were
multiplied by the standardized elements for each mental health visit group.

Standardized Products 1.9 mH visits = Za1 1-9 MH Visits * Zb1 1-9 MH Visits

Standardized Products 10+ mH visits = Za2 10+ MH Visits * Zb2 10+ MH Visits

Collected Standard Errors: The standardized elements for each race and age group and
the standardized elements for each mental health visit group were used to calculate the
collected standard errors in the following equations:

_ 2 2
Collected Standard Error 1.9 mr visits = V(Za1” 1.9 MH visits + Zb1” 1.9 MH visits + 1)

_ 2 2
Collected Standard Error 1+ mn visits = V(Zaz” 10+ MH visits + Zb2” 10+MH visits + 1)
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Z mediation: The standardized products at each mental health visit group were divided by

the collected standard error at each mental health visit group.

Z mediation 1.9 mH visits = (Za1 1-9 MH Visits_*Zp1 1-9 MH Visits)___
(Za1” 1-9 MH Visits  Zb1” 1-9 MH Visits + 1)

Z mediation 10+ mH visits = (Za2 10+ MH Visits *Zp2 104MH Visits) _
V(Za2” 10+ MH Visits + Zb2” 10+ MH visits + 1)

Microsoft Excel was used to calculate these estimates and SAS 9.3 was used for all
bivariate and regression analyses. The p-values listed are from two-sided tests and 5%

significance level was used.

Results

Sample Characteristics

The characteristics of the 3,341 individuals in the study sample are displayed in
Table 3.1. Just under half of the sample was Black (42.9%) and 26.1% were Hispanic.
More than half of the sample was aged 30-49 years old (37.8% aged 30-39 and 36.5%
aged 40-49). Males comprised 69.1% of the sample and more than three-quarters had
publicly subsidized health insurance (78.2%).

HAART discontinuation is also displayed in Table 3.1 Almost 40% of the sample
discontinued HAART at some point during their 3-year observation period. The most
common HIV risk behaviors were MSM (37.1%), followed by heterosexual contact
(29.5%), any IDU (28.3%). The sample consisted of 43.8% who had a CD4 count

between 200-499 cells/ul, and 28.3% who had been diagnosed with HIV/AIDS within
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five years by the start of study follow-up. Duration of HIVV/AIDS diagnosis was missing

for over 20% of the sample.
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In this study, individuals could have more than one SMI. The majority (85.5%)
had been diagnosed with a depressive disorder. One-quarter had been diagnosed with
bipolar or other mood disorders, and 14.6% were diagnosed with schizophrenia or other

psychotic disorder.

Mental Health Visit Characteristics

Overall, 25.4% of the sample had 10 or more mental health visits over the 3 year
observation period, which approximates three to four visits per year. Statistically
significant differences in mental health visits were observed by race (p<.0001), age
(p<.0001), health insurance (p<.0001), HAART discontinuation (p<.0001), CD4 count
(p<.0001), and duration of HIV/AIDS diagnosis (p<.0001; Table 3.1). Among those with
no mental health visits during the three-year study period, 19.2% were Hispanic, 35.1%
were White, and 45.7% were Black. Among those with 10 or more mental health visits
over the three-year study period, 33.9% were Hispanic, 28.3% were White, and 37.8%
were Black. Comparing age differences in those with 10 or more mental health visits,
15.3% were 50 and older, 40.9% were aged 40-49, 34.0% were aged 30-39, and 9.8%
were aged 18-29. Among those who had no mental health visits, 68.7% had public health
insurance (compared to 84.8% that had 10 or more mental health visits).

Statistically significant differences in the distribution of covariates by mental
health visits were observed (Table 3.1). Among individuals who had 10 or more mental
health visits, 26.5% had a CD4 count >500 cells/ul, compared to 17.8% of those who had
no mental health visits and 16.5% of those who had 1-9 mental health visits. Significant
differences by duration of HIVV/AIDS diagnosis were likely due to the large proportion of

the 0 and 1-9 mental health visits with missing data on duration of diagnosis.
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Mental Health Visits and HAART Discontinuation

Significant differences occurred between number of mental health visits and
HAART discontinuation. Individuals with 10 or more mental health visits were less
likely to discontinue HAART compared to individuals with 0 or 1-9 mental health visits
(p<.0001). Only 20.5% of those with 10 or more mental health visits discontinued
HAART compared with 42.7% and 42.5% of those with 1-9 and 0 mental health visits,

respectively.

Mediation Analyses

Three models were used to assess whether mental health visits mediate race and
age disparities in HAART discontinuation (Table 3.2). In the logistic regression model
for step one, the total effect of race and age on HAART discontinuation was estimated.
Hispanics had 18% lower odds of discontinuing HAART compared to Whites, however
this had borderline significance (95% ClI: 0.65, 1.02). In contrast, there were no
significant differences between Blacks and Whites relative to HAART discontinuation
(OR=1.03, 95% CI: 0.84, 1.26). Age was significant in step one of mediation. The
likelihood of discontinuing HAART was higher in the younger age groups relative to the
50 and older age group (18-29: OR=1.60, 95% CI: 1.16, 2.19; 30-39: OR=1.71, 95% CI:
1.31, 2.23), although individuals age 40-49 had borderline significance (OR=1.29, 95%

Cl: 0.99, 1.69).
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Although Black race was not significant during step one, Black race was included
in step two of the mediation model to investigate the association between Black race and
number of mental health visits. In the multinomial logistic regression model assessing the
path a of the indirect effect of race and age on mental health visits, there were no
significant differences between Blacks versus Whites having 1-9 mental health visits or
having 10 or more mental health visits. Hispanics were 43% more likely than Whites to
have 1-9 mental health visits (95% CI: 1.13, 1.80) and were 91% more likely than Whites
to have 10 or more mental health visits (95% CI: 1.48, 2.48). Age was not significantly
associated with 1-9 mental health visits, however those age 18-29 and age 30-39 were
less likely to have 10 or more mental health visits compared to those age 50 and older
(18-29: OR=0.44, 95% CI: 0.30, 0.63; 30-39: OR=0.68, 95% CI: 0.50, 0.91). There were
no significant differences between those age 40-49 compared to those age 50 and older
relative to having 10 or more mental health visits. Although health insurance, duration of
HIV diagnosis, and CD4 count were not the primary variables on interest for this
mediation step, there were compelling findings. Those who had public insurance were
more likely to have 1-9 mental health visits than those on private insurance (OR=2.33,
95% CI: 1.80, 3.01), and were also more likely to have 10 or more mental health visits
than those on private insurance (OR=2.28, 95% CI: 1.71, 3.04). Individuals who had
missing years on duration of HIV diagnosis were 53% more likely to have 1-9 mental
health visits compared to those who were diagnosed with HIV six years or longer (95%
Cl: 1.25, 1.88), however these individuals were 48% less likely to have 10 or more
mental health visits than the comparison group (95% CI: 0.40, 0.67). Individuals with

CD4 count of <200 cells/pl were 40% less likely to have 10 or more mental health visits
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than those with a CD4 count of >500 cells/ul (95% CI: 0.46, 0.76), however individuals
with a mid-range CD4 count (200-499 cells/ul) were 15% more likely to have 10 or more
mental health visits than those who had a high CD4 count (95% CI: 0.91, 1.44).

The purpose of step three of mediation was to assess the direct effect of race, age,
and mental health visits on HAART discontinuation and the indirect effect, path b of
mental health visits on HAART discontinuation. For this model, 1-9 mental health visits
was not significant in predicting HAART discontinuation, however having 10 or more
mental health visits was associated with a in a 63% decrease in the odds of
discontinuing HAART (95% CI: 0.29, 0.46). In step three, race was not significant in
predicting HAART discontinuation. However, those age 18-29 and age 30-39 were more
likely to discontinue HAART than those age 50 and older. (18-29: OR=1.43, 95% CI:
1.04, 1.98; 30-39: OR=1.63, 95% CI: 1.24, 2.13). Individuals age 40-49 were also more
likely to discontinue HAART, however had borderline significance (OR=1.28, 95% ClI.
0.97, 1.67).

To test for mediation effect, the parameter estimates and standard errors for
Hispanic, age 18-29, age 30-39, and age 40-49 collected during step two for each mental
health visit category (Table 3.4), and the parameter estimates and standard errors for 1-9
mental health visits and 10 or more mental health visits collected at step three for
HAART discontinuation (Table 3.3) were used to calculate the mediation Z test statistics.
Because Black race was not significant in steps one or two of mediation, the mediation Z
test statistic was not calculated. None of the mediation Z test statistics calculated for the

1-9 mental health visits were significant (Table 3.4). However, the mediation Z test
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statistic calculated for 10 or more mental health visits were significant for Hispanic (Z
mediation=-4.2543), age 18-29 (Z mediation=3.9076, and age 30-39 (Z mediation=
-4.2543). The mediation Z test statistic is significant at the a=0.05 level if it exceeds
|1.96].

The interpretation of the mediation analysis is that younger age groups (i.e., age
18-29, age 30-39) have a decreased likelihood of having 10 or more mental health visits
which increases their likelihood of discontinuing HAART. It appears that 10 or more
visits is a partial mediator between these age groups and HAART discontinuation
because the parameter estimates of the direct effects for both of these age groups are less
than the parameter effects of the total effects (Age 18-29: p=0.3599 vs. p=0.4684; Age
30-39: p=0.4866 vs. p=0.5377). Furthermore, the parameter estimates of path a were
significant, and a significant direct effect remained after controlling for the mediator, 10
or more mental health visits (Table 3.2), providing additional evidence for partial
mediation.

For Hispanic race, there was a significant indirect effect for path a at 10 or more
mental health visits (p<.0001), a borderline significant total effect (p=0.0728), and a non-
significant direct effect (p=0.2883). Traditionally, a mediation analysis would not
proceed. However, to explain this phenomenon, Rucker and colleagues (2011) suggest
that if the total effect path is weak, then the direct path would easily be non-significant as
well, even if there are significant indirect effects.®® Furthermore, Rucker and colleagues
state that one of the independent variables (i.e., Hispanic) may exert a stronger influence
on the mediator (i.e., 10 or more mental health visits) than on the dependent variable (i.e.,

HAART discontinuation). The authors suggest that this can lead to a stronger indirect

69



effect than total effect (i.e., would produce a significant indirect effect and a non-

significant total effect).®

70



€°¢ e, Wwolj A1059180 JISLA YO JO SJUDWD[D PIZIPIEPUEIS 9} Y pa1jdinut 20om S1SLINOBIEYD YOED JO SIUOLUD[D POZIPIEPUEIS DU [pu
UAMOYS JOU SUOTIBND[ED [[V 4

€8t90 £0LF0 BSYT Y oFLy'O- 1810 204070~ 88t 0 6¢98°0- TEE6'T- L3071 G0FT°0 £0LT0 6t-0 93Y
52100 986%'T ¥T56'TC wig't- E6¥T'0 B8T6HE0- 8E9¥°0 LTEL O LF5G°T- 1Z.6°0 96ET0 LSETO 6E-0€ 38y
600000 9L06'c £05t'8E [N 888710 £8'0- ¥268°0 €SET'0 29570 <0910 rat’o £920°0- 62-8T 28y
200000 EPST 8798'Ti 5006'% CTIET0 6L¥9°0 65LT°0 9E5€E'T- OF6L - SLE6'T 68IT'0 FISE0 dluedsiy

anjep d (52.%2) anepd 2.72)

uoneipa uonelpaly spnpotd (#"Z)wawa|3 (35) 10113 | @jewns3y uoneipaw uoneipay #+5PNpoIyd | (1) uawal3 (35) 10113 ajewnsy
Z Z | pazlpiepuels | paZlplepuels | pJEpUElS d Z Z | Ppazipiepuels | paziplepueig PJEPUEIS d JlsUapeley)
SUSIA Y3|ESH |BJUaA SO 10 0T SUSIA Y)ESH |BJUSIN 6T

SHSIA YIESLT ST 40T\ 10 O PUE SHSLA YHEITT [EIUSTA 6-T 3¢ SISLIAILIRY) APNIS 10) SUONENIE)) UOBRIPIN € IqL L,

SUSIA
YI[BR]] [BIUAJA
£9pL 8- LPLLO TEOO I 210w 10 (|
SHSIA ()[BeH
€665 1- 9060°0 6hP1 0 [BIURN 67
("Z) yuawapy s)
paapIepun)g J0.LI pAepueys aemnsiy g | ustppeIRY)

SHNSTIRIS JSIL, UONRIPIJA Z AWI[E)) 0) Pasy) € d2)g WOy STWNSTH NSTA YIVIH [N €€ G

71



Discussion

This study provided new information on race and age disparities in mental health
visits and the mediating effect of mental health visits on HAART discontinuation among
individuals with HIV/AIDS and a comorbid SMI. Although racial disparities in mental

S, in an exclusive

health visits have been documented in those with HIVV/AID
HIV/AIDS and SMI sample, this study did not find a difference between Blacks and
Whites. This study suggests that Hispanics were more likely to have a higher frequency
of mental health visits than Whites, and those of younger age were less likely to have a
greater number of health visits than older individuals. Of note, public health insurance
and CD4 count were also associated with mental health visits. Additionally, the study
provided evidence that a greater number of mental health visits was associated with a
lower likelihood of HAART discontinuation. Receipt of 10 or more mental health visits
over a three-year study period partially mediated the relationship between younger age
and HAART discontinuation. Hispanics were more likely to have 10 or more mental
health visits than Whites, and less likely to discontinue HAART than Whites. However,
there was conflicting evidence to state with confidence that mental health visits was a
mediator of HAART discontinuation.

In prior research conducted by the HIVRN, Blacks were less likely to utilize
mental health services compared to their White counterparts. However, in that study,
patients volunteered to participate in one hour face-to-face interviews where they were
questioned about their outpatient mental health visits in the past 6 months, and selection
bias may have influenced the findings. Moreover, those interviewed were not required to

have a SMI diagnosis.> In the present study, it is possible that racial differences were

72



mitigated because the sample comprised individuals who were in care and likely more
adherent to treatment. It is also possible that because Blacks and Whites in this study all
have access to the same mental health services, barriers to care have been overcome.
Hispanics in the study were more likely to have 10 or more mental health visits than
Whites. In prior research conducted by the HIV Cost and Utilization of Care Study
(HCSUYS), researchers found that Hispanics were less likely to discuss mental health
treatment with their provider than Whites.*® However, this study did not account for
comorbid SMI, which are the most impairing mental health conditions. To the extent that
Hispanic patients had an interpreter or patient navigator who oversaw medical and mental
health services, this could explain the study findings. Future studies should explore
cultural/ethnic influences in mental health visits.

The present study found that younger individuals were less likely to seek mental
health care. It is known that younger individuals are less likely to seek mental health
services than their older counterparts.”® From this study we can also conclude that
younger individuals are less likely to have 10 or more mental health visits in a three-year
study period, and fewer mental health visits is associated with HAART discontinuation.
This could carry important implications for enhanced efforts to engage young individuals
with HIV/AIDS and a comorbid SMI in mental health care.

Several demographic and HIV/AIDS clinical factors were statistically significant
in their association with mental health visits. Of note, those on public insurance were
more likely to have more mental health visits than those on those on private insurance. It
would be important to understand if the observed findings were due to limited mental

health benefits offered in private health insurance programs or due to other patient-related
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factors. Individuals with lower CD4 counts were significantly less likely to have 10 or
more mental health visits. This suggests that those with a higher HIVV/AIDS disease
severity may experience greater barriers to receiving mental health care. In more
advanced disease stages, patients have an increased risk of opportunistic infections and
physical symptoms which may affect their adherence to care.

The conflicting evidence of the mediating effect of 10 or more mental health
visits on HAART discontinuation for individuals of Hispanic origin is worthy of further
discussion. Several factors must be considered. Since the total effect for Hispanic was
borderline significant, one explanation would be a weak relationship between Hispanic
and HAART discontinuation. However, a previous analysis that used data from all 13
HIVRN clinics demonstrated a significant relationship between being Hispanic and
HAART discontinuation (OR=0.79, 95% CI: 0.68, 0.91), which suggests the weak
relationship is an unlikely explanation. In the current analyses, although patients may
have had a SMI diagnosis in their clinical chart, if they were from a site that did not
submit consistent mental health data each year during the study period, they were
excluded. Consequently, excluding 2,603 individuals may have decreased the power to
detect the association and also resulted in a seemingly weak total effect path. A weak
total effect path would also result in a weak direct path, which was observed in this study.
Since the indirect path for path a was significant, it is possible that Hispanics are more
likely to have 10 or more mental health visits than Whites which makes them less likely
to discontinue HAART. However replication of this analysis with a larger sample is

needed to conclude with confidence that mediation exists.

74



There are several limitations of the study. The sample includes individuals who
were in care for HIV/AIDS at a HIVRN clinic, therefore the results cannot be generalized
to individuals who are not receiving care for HIVV/AIDS or lost contact with the clinic.
Common to administrative data, it is possible that the study may have underestimated the
number of mental health visits for each individual, especially those who were classified
as having no or few mental health visits. It is possible that these patients may have sought
mental health treatment outside of the HIVRN clinic, however the HIVRN clinics do not
report if the patient sought care elsewhere. It is important to note that frequency of mental
health visits may be determined by the patient’s current mental health status and their
individualized care plan with their provider. Therefore, those patients who had no or
fewer mental health visits may not have a medical need for a greater number of mental
health visits. Also, because this study was limited to the HIVRN clinics that reported
consistent mental health information every year, there were over 2,000 patients identified
as having an SMI that were excluded from the analysis. It is possible that the results
reported here underestimate the total, direct, and indirect effects of race, age, and mental
health on HAART discontinuation. Furthermore, by relying on data that is abstracted
from provider diagnosis, there may be patients who indeed may have an SMI, but were
not captured. Notwithstanding these limitations, the findings from this study are
consistent with other literature that suggests that individuals with HIV/AIDS and a
comorbid SMI are more likely to continue HAART when they have ongoing mental

health care.®*
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Conclusion

In summary, this study suggests disparities by race and age in receipt of mental
health services and consistent mental health care may mediate the relationship between
race, age and HAART discontinuation. Behavioral interventions targeting mental health
care in patients with HIV/AIDS and a comorbid SMI may need to be individualized,
particularly for younger patients. With only 25% of the sample having consistent mental
health visits over the follow-up period, this finding suggests that patients may need
additional support from health care providers. Treating mental illness may not only
improve mental health symptoms, but may also improve HAART adherence. Future
research should examine mental health care needs and age and racial/ethnic influences on
HAART discontinuation. To validate the theory of mediation, future research should
focus on prospective randomized trials to determine the causal pathway of race/age,
mental health visits, and HAART adherence. This could lead to enhance medical and

mental health outcomes for patients with multiple morbidities.

76



Chapter 4: Disparities in Treatment Outcomes Among Individuals with
HIV/AIDS and a Comorbid Serious Mental 1lIness

Abstract

Objectives: The main objectives of this study were to 1) characterize hospitalizations,
all-cause and for immunocompromised conditions, for individuals with HIV/AIDS and a
comorbid SMI; 2) determine if hospitalizations differ among race and age groups among
those diagnosed with both HIV/AIDS and a comorbid SMI, adjusting for other
demographic, HIV/AIDS treatment, clinical, and behavioral variables, and 3) determine if
highly active antiretroviral therapy (HAART) discontinuation is associated with
hospitalizations for all-cause and immunocompromised conditions.

Methods: A retrospective cohort design was used to assess hospitalizations and HAART
discontinuation among individuals with HIV/AIDS and a comorbid SMI. The cohort was
selected from individuals receiving care from 2000 through 2010 at one of thirteen HIV
Research Network (HIVRN) clinics across the United States using data. Subjects were
identified based on HAART initiation from 2001-2007 and care utilization was assessed
over a four-year follow-up period. HAART use was assessed in the three years after
study entry and hospitalization, for all-cause and for immunocompromised conditions,
was assessed in year four. Descriptive and bivariate statistics were conducted to
characterize hospitalization events and multivariable logistic regression was conducted to
test the associations between race, age, HAART discontinuation and year four all-cause
hospitalization and hospitalizations due to immunocompromised conditions.

Results: Blacks were more likely to be hospitalized in year four for all-cause and

immunocompromised conditions than Whites (all-cause: OR=1.32, 95% CI: 1.07, 1.62,
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immunocompromised: OR=1.57, 95% CI: 1.08, 2.28). There were no significant
differences in hospitalizations for all-cause and immunocompromised conditions between
those of younger age and older age. Individuals that discontinued HAART were less
likely than those who continued HAART to have a year four all-cause hospitalization
(OR=0.71, 95% CI: 0.59, 0.85).

Conclusions: Blacks infected with HIV/ADS and a comorbid SMI had poorer outcomes
relative to their White counterparts. Understanding the cause for such disparities will be
imperative so that interventions can be targeted to reduce and eliminate health disparities

for individuals with HIVV/AIDS and mental health comorbidities.
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Background

Ideal adherence to highly active antiretroviral therapy (HAART) for people living
with HIV/AIDS is 95%, but research has documented that actual adherence can be as low
as 50%.'" Discontinuing HAART may lead to inadequate viral suppression, increasing
the risk that individuals will advance from HIV infection to AIDS, and death.”***? In
addition, HAART discontinuation can lead to poor health outcomes such as
hospitalizations due to worsening health status. Sax and colleagues (pub year), reported
that individuals were 40% less likely to have a hospitalization if they remained adherent
to treatment.?

Although adherence to HAART treatment is imperative for managing HIVV/AIDS,
there are health risks with long-term treatment. Individuals with HIV/AIDS are living
longer as a result of more efficacious treatments, but this means long-term exposure to
toxic HIV/AIDS medications. Consequently, they are at increased risk for medical

6566 and also

comorbidities. Many of these comorbidities are associated with older age
may be related to HIV progression.®®

While the outcomes of HIV/AIDS have changed over time, this condition remains
among the top 10 leading causes of death in minorities, particularly in Blacks and
Hispanics.™ Blacks with HIV/AIDS are more likely to be hospitalized than their White
counterparts,®’ and patients 50 and older with HIV/AIDS are more likely to be
hospitalized than their younger counterparts.®’

An important sub-group that presents unique challenges are those living with both

HIV/AIDS and a comorbid severe mental illness (SMI). Because these individuals are

receiving medical care for multiple conditions, the more frequent contact with medical
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providers may increase the likelihood of treatment continuity and the impact on inpatient
admissions compared to individuals with HIV/AIDS and no other medical comorbidity.®
To date, there is limited evidence of the care processes, such as HAART discontinuation,
on hospitalizations in an exclusive sample of those with HIVV/AIDS and SMI. Moreover,
few studies have explored disparities in hospitalizations among this vulnerable
HIV/AIDS population with a comorbid SMI.

This study aims to fill an important gap in the literature. The specific objectives
are to 1) characterize hospitalizations among a sample of HIV/AIDS patients with a
comorbid SMI, 2) determine if hospitalizations differ among race and age groups,
adjusting for demographic, HIV/AIDS treatment, clinical, and behavioral variables, and
3) determine if HAART discontinuation is associated with hospitalizations for all-cause
and immunocompromised conditions. It was hypothesized that individuals who
discontinued HAART would be more likely to have a hospitalization than those who did
not discontinue HAART and Blacks would be more likely to be hospitalized than Whites.
The University of Maryland, Baltimore Institutional Review Board approved this

protocol.
Methods

Study Design

A retrospective cohort design was used to assess year four hospitalizations for all-
cause and immunocompromised conditions as a function of HAART discontinuation
among individuals with HIVV/AIDS and a comorbid SMI. The sample was selected from

individuals who were receiving care at one of thirteen HIV Research Network (HIVRN)
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clinics across the United States. The HIVRN is a network of clinics located across the

United States that offer primary and specialty care to individuals with HIV/AIDS.

Data Source

The HIVRN database was used for this study. These data represent medical
record information that is collected on the individual’s demographic, behavioral risk, and
clinical care, as reported by the clinic. This study used data from 2000-2010 from 13

HIVRN sites.

Study Sample

Eligible subjects were those who did not receive HAART in the year prior to the
start of follow-up. Those who received HAART in 2000 were left censored and excluded.
The final sample comprised 5,944 individuals with HIV/AIDS and a comorbid SMI who
were identified for follow-up from 2001-2007 in one of the thirteen HIVRN sites. All
subjects were followed over a four-year period from the year of cohort entry. Figure 4.1

outlines the sample selection process.
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Figure 4.1 Process for Identifying the HIV/AIDS Comorbid
SMI Cohort for Aim 3

N=54711
Total
N=37042 N=17669
Entered Care —_—> Did Not Enter
2001-2007 Care 2001-2007
N=17530 N=19512
Clear Index Date of |—> | No Clear Index
Starting HAART Date of Starting
HAART
N=6098
HIV/AIDS & SMI with
Clear Index Date of
Starting HAART N=154
. | Transgender and
v - Other Race
N=5944 Excluded
Final Aim 3
All Sites

Study Measures
Year Four All-Cause Hospitalization

The dependent variable, all-cause hospitalization, coded as a binary yes/no
variable, was assessed as any inpatient hospital admissions in the fourth and final year of

follow up. This measure excluded hospitalizations related to SMI conditions.

Year Four Immunocompromised Hospitalization
Immunocompromised conditions were assessed among those who had an

inpatient admission in year four of the study follow-up. Immunocompromised conditions
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were identified by ICD-9 codes and based on the AIDS-defining conditions according to
the Centers for Disease Control and Prevention (CDC).* They included candidiasis of
esophagus (112.84), candidiasis of bronchi, trachea, or lungs (112.4, 112.89), cervical
cancer (invasive) (180-180.9), coccidioidomycosis, disseminated or extrapulmonary
(114.1, 114.3), cryptococcosis, extrapulmonary (117.5), cryptosporidiosis, chronic
intestinal greater than 1 month duration (007.4), cytomegalovirus disease, other than
liver, spleen or nodes (078.5), cytomegalovirus retinitis with loss of vision (363.20),
HIV-related encephalopathy (348.3), herpes simplex with chronic ulcers greater than 1
month duration or herpes simplex with bronchitis, pneumonitis, or esophagitis (054.9,
054.79), histoplasmosis disseminated or extrapulmonary (115.99), isosporiasis, chronic
intestinal greater than 1 month duration (007.2), Kaposi sarcoma (176-176.9),
lymphomas (200.2-200.28, 200.5-200.58), Mycobacterium tuberculosis pulmonary,
disseminated, or extrapulmonary (011.9, 018.9), Mycobacterium avium or
Mycobacterium kansaii or Mycobacterium unidentified disseminated or extrapulmonary
(031.2), Pneuomocystis jirovecii pneumonia (136.3), bacterial pneumonia (481-483.8,
486), progressive multifocal leukoencephalopathy (046.3), Salmonella septicemia
recurrent (003.1), toxoplasmosis of the brain (130.0), and wasting syndrome attributed to

HIV (799.4).

Demographic Characteristics

The independent variables, race and age, were categorized as Black, Hispanic,
and White (reference group) and 18-29, 30-39, 40-49 and 50 and older (reference group),
respectively. Demographic covariates included gender (male and female (reference

group)), and health insurance (private (reference group), public, and other).
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HIV/AIDS Treatment, Clinical, and Behavioral Characteristics

HAART discontinuation, an independent variable in this analysis, was assessed
over a 3-year observation period starting from the year of cohort entry. Additional
HIV/AIDS behavioral and clinical factors were included as covariates. Behavioral factors
included the primary risk behavior that likely led to HIV infection (heterosexual, men
who have sex with men (MSM), any injection drug use (IDU), and other. Clinical factors
included CD4 count (<200, 200-499, > 500 cell/ul) recorded at the first contact with the
HIVRN clinic and duration of HIV/AIDS, measured as the time from year of diagnosis to

the year of cohort entry.

Mental Health Visits

In a previous analysis, mental health visits was found to be significantly
associated with HAART, and specifically ten or more mental health visits was associated
with a lower likelihood of HAART discontinuation. For this analysis, mental health visits
was measured as total number of mental health visits over the first three years of the
follow-up period and categorized as 0-9 mental health visits and 10 or more mental health

Visits.

Prior Hospitalization

Prior hospitalizations may place an individual at higher risk of experiencing a
subsequent hospitalization. Therefore, hospitalization in year three of the follow up was
coded as a binary measure (yes/no) and included in the model to account for variability in
the year four hospitalization that may be due to the prior event. Hospitalizations in year

three included all inpatient admissions except those associated with a SMI.
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Data Analysis

Initial descriptive and bivariate chi-square analyses was conducted to identify
any imbalances in characteristics among those with and without a year four all-cause
hospitalization that would need to be accounted for in the multivariable analyses.
Separate multivariable logistic regression models were used to assess the association
between race (reference: White), age (reference: aged 50 and older), and HAART
discontinuation (reference: continued HAART) with each dependent variable, year four
hospitalizations for all-cause and immunocompromised conditions. Starting with
unadjusted models, race and age were entered first. Variables were entered as blocks,
beginning with the other demographic variables followed by treatment/clinical/behavioral
covariates. The log likelihood was used to determine if the variables entered at each stage
significantly improved the model fit. Analyses were conducted using SAS 9.3 (SAS
Institute Inc., Cary, NC). The p-values from two-sided tests and a 5% significance level
are reported along with the odds ratio and 95% confidence intervals. However, owing to
the large sample size, a more stringent value of p=0.01 or less was used to ensure that
statistically significant differences would be clinically meaningful and not just due to the

ability to detect statistical difference with a large sample size.

Results

Sample Characteristics

The demographic and HIV/AIDS clinical and behavioral characteristics of the
sample are displayed in Table 4.1. Two-thirds of the sample was minority, with 43.6%
Black and 22.8% Hispanic. Approximately three-quarters of the sample were 30-49 years

old (39.3% aged 30-39 and 33.4% aged 40-49). Males were 69.3% of the sample, and the
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majority had publicly subsidized health insurance (76.9%). The most common behavioral
risk factors by which individuals contracted HIV were MSM (39.1%) and heterosexual
contact (32.9%), followed by IDU use (24%).

Several clinical aspects of HIV/AIDS and mental health treatment were notable in
this sample. About 40% discontinued HAART at some point during their three-year
observation period and 85% had 0-9 mental health visits during the three-year follow-up.
Far fewer (14.4%) had an inpatient admission in the third year of follow up. Most (82%)
had a CD4 count, measured in the first year of follow up, below 500 cells/ul (43% had a
CD4 cell count of 200-499 cells/ul and 39% had a CD4 cell count of <200 cells/pl). At
the time of cohort entry, almost 40% had been diagnosed with HIV infection within the
last five years.

Individuals could have more than one SMI diagnosis. The majority were
diagnosed with a depressive disorder (86.4%), followed by bipolar and other mood

disorders (23.5%), and schizophrenia and other psychotic disorders (15.3%).
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Bivariate Analyses
Year Four All-Cause Hospitalization

Approximately 13% of individuals had a hospitalization for all-cause conditions
in the year four follow up (Table 4.1). In the bivariate analysis, all covariates were
significant predictors (p<.001) of a year four all-cause inpatient admission with the
exception of age and depressive disorders. With regard to the demographic variables,
Among those who had a year four all-cause hospitalization, 53.1% were Black, 62% were
female, and 83.4% were on publicly subsidized health insurance (compared to 76.0% that
had no year four all-cause hospitalization), 28% were MSM (compared to 40.7% that had
no year four hospitalization), and 32.9% had any IDU (compared to 22.7% that had no
year four hospitalization).

Several clinical-related factors were also significant in bivariate analyses. Among
those who had a hospitalization in year four, 29.3% discontinued HAART, 45.6% had a
CD4 count less than 200 cells/ul, and 35.8% were diagnosed with the HIV infection
within five years from study follow up. Almost 40% of those who had a hospitalization in
year four had a year three hospitalization.

There were differences in year four hospitalization with respect to mental health
diagnoses. Among those who had a year four all-cause hospitalization, 20% had
schizophrenia and 28.9% had bipolar/mood disorders, compared to 13.7% and 22.7%,

respectively, who had no year four hospitalization.
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Year Four Immunocompromised Hospitalization

Approximately 30% (N=223) of those that had a year four all-cause
hospitalization, were hospitalized for an immunocompromised condition (data not
shown). Significant covariates of year four immunocompromised hospitalization (p<.01)
included race, sex, health insurance, HIV risk, HAART discontinuation, mental health
visits, year three hospitalization, CD4 count, and duration of HIVV/AIDS diagnosis.
Among subjects that had a year four immunocompromised hospitalization, 61% were
Black, 59.2% were male, 84.8% had publicly subsidized insurance, and 19.7% were
MSM (39% were Any IDU, 37.7% had heterosexual HIV risk).

Clinical-related factors were also significant in bivariate analyses. Among those
who had a hospitalization in year four immunocompromised condition, 31.8%
discontinued HAART, 23.3% had 10 or more mental health visits, 53.4% had a year three
hospitalization, and. 40.4% had CD4 counts lower than 500 cell/ul. Approximately 30%
% were diagnosed with HIV/AIDS within the last five years. Schizophrenia/psychotic
disorders were also associated with year four immunocompromised hospitalization
(p=0.0003). Approximately 23% of individuals with a year four immunocompromised

hospitalization were diagnosed with schizophrenia or other psychotic disorder.

Multivariate Analyses
Year Four All-Cause Hospitalization

The unadjusted models revealed significant associations between race and age 18-
29 with year four all-cause hospitalization (Table 4.2). Compared to Whites, Blacks were
74% (95% ClI: 1.45, 2.09) and Hispanics were 31% more likely (95% CI: 1.05, 1.63) to

have a year four all-cause hospitalization. After controlling for sex and health insurance
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(Table 4.2, Model 2), the difference between Blacks and Whites remained significant
(OR=1.54, 95% ClI: 1.27, 1.87), yet the difference between Hispanics and Whites was not
significant (OR=1.16, 95% CI: 0.93, 1.46). Males were less likely than females
(OR=0.77, 95% CI: 0.65, 0.91) and those on publicly subsidized health insurance were
91% more likely than those with private insurance to have a year four all-cause
hospitalization. Addition of sex and health insurance significantly improved the model
fit.

In the third and final model (Table 4.2, Model 3), HIV risk, HAART
discontinuation, mental health visits, year three hospitalization, duration of HIV/AIDS
diagnosis, and CD4 count were added. Blacks were 32% more likely to have a year four
all-cause hospitalization than Whites (95% CI: 1.07, 1.62). Those who had publicly
subsidized health insurance were 70% more likely to have a year four all-cause
hospitalization than those who had private health insurance (95% CI: 1.19, 2.41). Those
who contracted HIV through IDU were more likely to have a year four all-cause
hospitalization than those who contracted HIV through heterosexual contact (OR=1.38,
95% ClI: 1.12, 1.71).

Several clinical treatment factors revealed counter-intuitive results. Individuals
who discontinued HAART were 29% less likely to have a year four all-cause
hospitalization than individuals who continued HAART (95% CI: 0.59, 0.85). Number of
mental health visits was an important factor in determining year four all-cause
hospitalization. Persons with fewer mental health visits (i.e., 0-9) were 24% less likely
than those with more mental health visits (i.e., 10 or more) to have a year four all-cause

hospitalization (95% CI: 0.62, 0.94). However, as expected, a hospitalization in year
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three was associated with nearly a five-fold greater likelihood than those who did not
have an inpatient admission in year three to have a hospitalization in year four (OR=4.79
95% CI: 4.02, 5.72). Duration of HIVV/AIDS was an important factor associated with year
four all-cause hospitalization. Persons diagnosed with HIV/AIDS in the last five years
were less likely to have a year four all-cause hospitalization than those diagnosed for
over six years (OR=0.83, 95% ClI: 1.25, 2.07). A lower CD4 count, compared to a CD4
count of >500 cells/ul, was a significant correlate of a year four all-cause hospitalization
(<200 cells/ul: OR=1.61, 95% CI: 1.25, 2.07). The addition of HIV risk, HAART
discontinuation, mental health visits, year three hospitalization, duration of HIVV/AIDS

diagnosis, and CD4 count improved the model fit.
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Immunocompromised Hospitalizations in Year Four

In a separate analysis of year four hospitalizations for immunocompromised
conditions, the findings were essentially the same as found with all-cause hospitalization
(Table 4.3). Black race was statistically significantly associated with a year four
immunocompromised hospitalization (OR=2.43, 95% CI: 1.72, 3.43).

A second model adjusted for sex and health insurance. The addition of these
covariates significantly improved the model fit. In this adjusted analysis, the difference
between Blacks and Whites remained significant (OR=2.11, 95% CI: 1.47, 3.01). Those
who had publicly subsidized health insurance compared to those with private insurance
were more likely to have a year four immunocompromised hospitalization (OR=2.47,
95% CI: 1.20, 5.07).

Further adjustments were made in a third model that included variables for
HIV/AIDS treatment, clinical, and behavioral risk variables. Addition of these covariates
significantly improved the model fit. Although the risk for Blacks decreased from Model
2 to Model 3, Blacks were 57% more likely to have a year four immunocompromised
hospitalization than Whites (95% CI: 1.08, 2.28). Individuals with a MSM behavioral risk
history were 38% less likely to have a year four immunocompromised hospitalization
compared to those with heterosexual behavioral risk history (95% CI: 0.39, 0.97). Similar
to the all-cause hospitalization analysis, a year three hospitalization, compared with no
year three hospitalization, was significantly associated with a five times greater odds of a
year four immunocompromised hospitalization than those who were not hospitalized in
year three (95% ClI: 4.42, 7.83). Subjects who have been diagnosed with HIV/AIDS

within the last five years were 37% less likely to be admitted for an immunocompromised
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condition in the fourth year of follow-up than those who have been diagnosed with
HIV/AIDS for more than six years (95% CI: 0.45, 0.87). Low CD4 count was associated
with a year four immunocompromised condition (<200 cells/ul: OR=3.53, 95% CI: 2.08,
5.99).

A sensitivity analysis was conducted limiting the data to HIVRN clinics that had
consistently reported mental health data in ten or more years. This eliminated six of the
13 sites and reduced the analytic sample to 4,855. Removing sites that had partial or
incomplete data did not change the results or interpretation of the findings compared with
the analysis that included the full sample (N=5944). This is likely due to the fact that the

excluded sites with partial or incomplete data had a small number of patients.
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Discussion

The results of this study revealed that numerous factors are associated with
hospitalizations among those diagnosed with both HIVV/AIDS and a comorbid SMI.
Several findings carry important implications for HIVV/AIDS health outcomes and health
disparities. First, Blacks were not only more likely to have a year four all-cause
hospitalization than Whites, they were also more likely to be hospitalized for an
immunocompromised condition than Whites. However there were no differences between
Hispanics and Whites. These findings are consistent with two previous studies that used
the HIVRN data, however those studies used different samples— those with and without
SMI.%®" The likelihood of having a year four hospitalization for all-cause and
immunocompromised conditions decreased for Blacks after adjusting for HIV/AIDS
treatment, clinical, and behavioral risk factors, however Blacks still had a greater
likelihood of having a year four hospitalization for all-cause and immunocompromised
conditions. This finding highlights the role racial disparities have in affecting health
outcomes, even after accounting for external factors.

Second, health insurance produced contrasting results depending upon the
outcome of interest. Those who had publicly subsidized health insurance were more
likely have a year four hospitalization than those who had private health insurance;
however, there was no difference between public health insurance and private health
insurance in predicting a year four immunocompromised hospitalization. Other
investigators who have used the HIVRN data, but did not account for SMI, found that
individuals who had both Medicare and Medicaid health insurance were significantly

more likely to have any inpatient admissions than those on private health insurance.®’ The
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researchers attributed this finding to unmeasured differences in disease severity between
those on publicly subsidized health insurance and those who had private health insurance.
Individuals with public insurance may have more advanced disease (i.e., are sicker) than
those who have private health insurance.®” It is probable these individuals are riddled
with more chronic diseases beyond immunocompromised conditions, and generally have
greater disease severity than those on private health insurance. Furthermore, some private
plans often do not provide sufficient benefit coverage for individuals with high health
care needs; therefore sicker patients are channeled to public programs. Community
program interventions should focus on reducing disease burden for those HIVV/AIDS,
SMI patients who have multiple comorbidities.

Third, HIV risk behavior history also was significantly associated with
hospitalizations. Although IDU was statistically significantly associated with an all-cause
hospitalization, it was not significantly associated with an immunocompromised
hospitalization. Those who have IDU generally have chronic physical illnesses associated
with HIV/AIDS, and are more likely to have Hepatitis C infections which can lead to
hospitalizations.”"* In an HIV/AIDS sample that did not adjust for SMI, individuals with
IDU had a greater number of inpatient hospitalizations and were more likely to be
hospitalized than those whose risk factor was MSM.®" This pattern appears to be similar
in a subgroup with comorbid SMI. Management of individuals with HIV/AIDS, SMI, and
an IDU can be clinically challenging. 1t will be important that future public health
prevention and health promotion efforts are targeted to reduce the disease burden in this

vulnerable sub-population of individuals with HIV/AIDS.
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The study findings did not support the hypothesis that HAART discontinuation
would be correlated with an increased likelihood of hospitalization. This study found that
individuals who discontinued HAART were less likely to have a year four all-cause
hospitalization than individuals who continued HAART. However, there was no
difference in the likelihood of a year four immunocompromised hospitalization between
these two groups. Previous studies using the HIVRN data did not find any difference in
hospitalizations between those who continued on HAART and those who had
discontinued treatment.%®” However in this study, using an exclusive HIV/AIDS,
comorbid SMI sub population, HAART was found to be an important factor associated
with this outcome. Interestingly, those who had fewer mental health visits were less
likely to have a year four hospitalization for all-cause and immunocompromised
conditions than individuals who had 10 or more mental health visits. It is possible that
individuals who continued HAART and those who have 10 or more mental health visits
receive more close medical scrutiny than their counterparts who discontinue medication
treatment and are not engaged in mental health services. If a major health event occurs,
an individual with greater medical oversight may be more likely to be referred and to
utilize inpatient services compared to an individual with less medical oversight. It is
possible that several unmeasured confounders, such as chronic substance abuse, cognitive
impairment, and unstable housing, may explain the differences in hospitalization between
those in contact with medical care versus those who disengage from treatment.
Furthermore, because data are restricted to inpatient hospitalization from HIVRN clinic
sites, it is difficult to know if individuals may have been seen elsewhere. It is of great

importance to note that this study utilizes data from a patient population that is already
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engaged in care and has received some treatment for their HIV/AIDS. Therefore the
findings may underestimate and not fully represent the general HIVV/AIDS population.

Disease burden may have been an important factor in predicting year four
hospitalization. Year three hospitalization was an important factor in a year four
hospitalization, either all-cause or for an immunocompromised condition. These findings
highlight the importance of prior hospitalization in predicting future inpatient admissions.
Itis likely that long-term disease burden persists and is not immediately resolved in this
comorbid sub-population of individuals with HIVV/AIDS. Examination of duration of
HIV/AIDS reveals that individuals diagnosed within the last five years are less likely to
have a year four hospitalization for all-cause and immunocompromised conditions than
individuals diagnosed six years or longer. However, the conclusions one can draw are
limited due to the large amount of missing data on duration of the illness. Individuals
with lower CD4 counts were more likely to have a year four hospitalization for all-cause
and immunocompromised conditions than individuals that had a CD4 count > 500
cells/ul, and likelihood increased as the CD4 count decreased. Lower CD4 counts are
usually associated with greater disease burden and suggest suppressed immunity.

This study has several limitations. Because this study used HIVRN data, these
clinics are staffed with providers who are experienced in treating patients with
HIV/AIDS. Providers from HIVRN clinics have high experience in using opportunistic

infection prophylaxis, °""

which is often necessary for HIVV/AIDS patients to prevent
opportunistic infections. Therefore, these findings may not generalize to all clinics that
provide HIVV/AIDS care and may underestimate immunocompromised hospitalizations.

Also, because the data is restricted to HIVRN sites and does not reflect inpatient
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admissions outside of HIVRN clinics, it is possible that hospitalizations may be

underestimated.

Conclusion

The present study carries important implications for health promotion among
individuals living with HIV/AIDS. The National HIV/AIDS strategy aims to improve
health outcomes for individuals living with HIV/AIDS.** However, even in a setting
where patients have access to quality HIVV/AIDS care, there are subgroups such as those
with HIV/AIDS and a comorbid SMI that are vulnerable to inpatient hospitalizations.
There are factors associated with hospitalizations, other than disease severity.
Understanding how these factors influence hospitalizations in certain sub-populations is
crucial. Intervention efforts should not only focus on reducing disease severity, but
should also focus on characteristics such as behavioral, environmental, cultural, and
financial circumstances that may impact health status. Focusing on improving these
factors may improve the continuity of treatment and hopefully reduce hospitalizations in

this vulnerable patient population.
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Chapter 5: Summary

This dissertation explored several key predisposing and enabling factors that
impact HAART discontinuation and hospitalizations among individuals with HIV/AIDS
and a comorbid SMI. Contrary to the initial hypothesis, there were no differences in
HAART discontinuation among Black and White individuals; however Hispanics were
less likely to discontinue HAART than Whites. The association between age and
HAART discontinuation was partially mediated by 10 or more mental health visits, and
specifically younger adults aged 18-29 and 30-39 were less likely to have 10 or more
mental health visits and more likely to discontinue HAART. Hispanics were more likely
to have 10 or more mental health visits than Whites, and less likely to discontinue
HAART than Whites. However, there was conflicting evidence to state with confidence
that 10 or more mental health visits was a mediator of HAART discontinuation for
Hispanic race due to a borderline significant total effect and significant indirect effects.
Lastly, Blacks were more likely to have a hospitalization for all-cause and
immunocompromised conditions in year four of the follow-up than their White
counterparts. There were no statistically significant differences in hospitalizations for all-
cause and immunocompromised conditions comparing individuals of younger age and
older age. Contrary to what was expected, individuals who discontinued HAART were
less likely than those who continued HAART to have an all-cause hospitalization in year
four of follow-up.

Approximately 40% of the sample discontinued HAART, and individuals who
were more likely to discontinue treatment were younger (i.e., 18-49 years old), injection

drug users, and primarily had public insurance. From this dissertation we know that
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younger adults aged 18-29 and 30-39 were less likely to have a greater number of mental
health visits and more likely to discontinue HAART. Furthermore, Blacks, injection drug
users, those with public health insurance, and CD4 cell counts below 500 cells/ul were
more likely to experience a hospitalization, and all of these factors except Black race and
CD4 count were associated with HAART discontinuation. This is an important finding,
considering ideal HAART adherence is 95-100%.

There are several factors to consider in evaluating the implications of the findings.
First, individuals diagnosed with both HIVV/AIDS and a SMI are a vulnerable population,
considering HIV/AIDS is incurable and severe mental illness may impair cognitive
functioning. Race and age were associated with HAART discontinuation and
hospitalizations among this population. However each mental illness has a specific course
of treatment. In this study, mental illnesses were not mutually exclusive, meaning an
individual could be diagnosed with one or more mental illnesses. Depression is often
cyclic in nature, meaning symptoms are not always present. Therefore, individuals who
are diagnosed with depression may differ from those who endure persistent mental health
symptoms, have multiple mental illnesses, or have serious impairment in cognition,
behavior, and emotions. Recovery and remission are important factors to account for
when examining continuity of medical and mental health care. Future work should
evaluate disparities in HAART discontinuation and health outcomes among those with
depression separately from those diagnosed with other severe mental illnesses such as
schizophrenia and psychosis.

Second, it is also important to note that the treatment of psychiatric illnesses is

highly individualized to the patients’ needs. An individual who is stable in treatment (i.e.,
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not experiencing exacerbations) may not need to be seen as often as individuals who
continue to experiencing impairing symptoms. Therefore, it cannot be assumed that
individuals who have less than 10 or more mental health visits during the observation
period are non-adherent to mental health care as this may have been sufficient and
appropriate care for their own needs. Frequency of mental health visits may be a proxy
for mental health seeking behavior, although it is difficult to evaluate due to the nature of
secondary data. When using secondary data, there is no other option but to use mental
health visits as a proxy of mental health care. There is no information on perceived
severity of either HIVV/AIDS or SMI and there is no information on the perceived benefits
of engaging in mental health care.

Third, a notable strength of this research was the ability to examine disparities
among individuals of Hispanic origin. Often the sample is too small to permit subgroup
analyses. Although the HIVRN data captures ethnicity, it collected Hispanic ethnicity as
a separate group, and was not possible to drill down further to racial/ethnic groups (e.g.
Black Hispanics and White Hispanics). Therefore, in the study analyses, this level of
detail was not available. Hispanics were found to be less likely to discontinue their
HAART treatment and more likely to have 10 or more mental health visits. The lower
proportion of Hispanics with none or other type of insurance, a variable associated with
an increased likelihood of HAART discontinuation, may have in part contributed to the
present findings. Additionally, 20% of Hispanics had a CD4 count of >500 cells/pl,
compared to 15.9% of Blacks, and 18.3% of Whites. Because a CD4 count of >500
cells/ul was associated with 10 or more mental health visits in the bivariate analysis, it

also is possible that this may have also factored in to the findings with respect to Hispanic
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ethnicity and HAART discontinuation. To the extent that these factors are indicators or
proxies for continued engagement in health and mental health care, the findings suggest
that there is something unique about these characteristics and individuals of Hispanic
ethnicity. Furthermore, it is possible that there are important care enhancing factors that
those of Hispanic ethnicity have that enable them to be continue HAART and utilize
mental health care services. For example, assistance from patient health care navigators
may be utilized due to potential language barriers. The Patient Centered Outcomes
Research Institute (PCORI) currently funds a project implementing patient navigators for
Hispanics with a SMI in llinois.”® Patient navigators may help patients who are at risk
for non-adherence. Qualitative studies investigating these nuances should be conducted.
Information gained from these qualitative studies may help researchers and health care
providers better understand the population, and possibly evaluate if similar services
should be promoted among other groups of individuals, especially those at risk for non-
adherence.

Fourth, this study found that HAART discontinuers were less likely to have all-
cause hospitalizations than those who continued HAART; however there was no
difference in immunocompromised hospitalization between those who discontinued and
individuals who continued HAART. It is possible that those who continue HAART may
have more chronic illnesses than those who discontinue HAART. Ongoing care for
chronic medical conditions means people are more likely to be in frequent contact with
health care professionals than individuals with no chronic illnesses, and detection of
hospitalization may be better in this monitored group. Therefore, there may have been

detection bias in the study. On the other hand, long term use of HAART medication
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predisposes individuals to conditions such as hyperglycemia and hyperlipidemia, which
in turn, increases the risk of comorbid disorders. Hospitalization may be an important
factor that indicates necessary health care management in this comorbid population.
Although the PRECEDE-PROCEED model was appropriate to study differences
in HAART discontinuation among different race and age groups and was able to control
for other predisposing and enabling factors, this study was not able to account for
reinforcing factors. According to Green and Kreuter, “reinforcing factors are those
factors following a behavior that provide continuing reward or incentive for the
persistence or repetition of the behavior.””* Reinforcing factors often include social
support, advice and feedback from health care practitioners, and peer influences.*
Approximately 24% of the sample had a history of any IDU and these individuals were
more likely to discontinue HAART than individuals who contracted HIV through
heterosexual contact. Individuals who are actively using injectable drugs could have very
different health priorities. The lifestyle and financial burden to maintain this habit could
supersede their intention or perceived benefit to care for their medical concerns and
health. Due to social stigma, individuals may be isolated from family, peers, and the
larger community which may affect the success of treatment.” In contrast, individuals
who contract HIV through MSM contact were less likely to discontinue HAART
compared to those who contracted HIV through heterosexual contact. It is documented
that the gay community provides a strong network of social support to its HIV-positive
members.”®"® It is possible that social support plays a vital role in whether a person

discontinues their HAART treatment.
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The next steps following this work would be to conduct a comprehensive needs
assessment of individuals who were more likely to discontinue HAART and of those who
were more likely to have hospitalizations. There may be unmeasured external factors
preventing these individuals from continuing their HAART treatment and impacting their
health outcomes. A qualitative study would be ideal for learning about their life
experiences that may be contributing to non-adherence. Moreover, since mental health
visits plays a role in treatment continuity, educational and intervention strategies that are
centered around mental health care may improve HAART use. These needs assessments,
coupled with a review of resources available to this population, would inform a public
health intervention tailored to the most vulnerable groups at risk for discontinuing
HAART. In conclusion, this dissertation provided a new perspective of race and age
differences in HAART discontinuation and the impact on health outcomes for those with
HIV/AIDS and a comorbid SMI. Examining care processes and the social behavioral risk
factors that affect health outcomes was the first step in recognizing where intervention
programs and public health policies are needed to reduce disparities and improve health
outcomes. Future work can build on this to explore in greater depth the predisposing,
enabling, and reinforcing factors that have a strong influence on disparities in HIV/AIDS

care.
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