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Blacks are more affected by Human Immunodeficiency Virus (HIV)/Acquired 

Immunodeficiency Syndrome (AIDS) than any other race or ethnicity in the United 

States. The purpose of this dissertation was to investigate potential race-based differences 

in cardiovascular disease (CVD)-related hospitalizations and use of opportunistic 

infection (OI) prophylaxis between Blacks and Whites with HIV/AIDS. This dissertation 

includes two systematic literature reviews that identified knowledge gaps in the areas of 

CVD diagnosis and OI prophylaxis use between Blacks and Whites with HIV/AIDS, as 

well as two independent studies that addressed some of the gaps identified in the 

literature. 

The first study evaluated the association between race and CVD-related 

hospitalization in Blacks and Whites with HIV/AIDS. Data were retrieved from the 1996-

2008 National Hospital Discharge Surveys (NHDS). Approximately 1.5 million hospital 

discharges were identified.  After controlling for confounders, the odds of CVD-related 
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hospitalization were 45% higher for Blacks than Whites (OR=1.45, 95% CI, 1.39-1.51). 

There was a statistically significant difference in the proportions of CVD-related 

hospitalization type and race (x
2
=479.77; df=3; p<0.001). Compared to Whites with 

HIV/AIDS, Blacks with HIV/AIDS had greater proportions of heart failure and 

hypertension, but lower proportions of stroke and coronary heart disease. These results 

suggest that there is an influence of race on both the occurrence and type of CVD-related 

hospitalizations in patients with HIV/AIDS. 

The second study assessed if race was associated with the use of OI prophylaxis 

(Pneumocystis jiroveci pneumonia [PCP] and Mycobacterium avium complex [MAC]). 

Data for this study were retrieved from the 1996-2008 National Hospital Ambulatory 

Medical Care Surveys (NHAMCS). Approximately 9.1 million hospital ambulatory visits 

were identified. After controlling for confounders, the odds of PCP prophylaxis use were 

16% higher for Blacks than for Whites (OR=1.16, 95% CI, 1.15-1.17). In a separate 

regression analysis, the odds of MAC prophylaxis use were 12% higher for Blacks than 

for Whites (OR=1.12, 95% CI, 1.10-1.13). These findings suggest that Blacks with 

HIV/AIDS may have increased odds for OI prophylaxis. Based on this work, there is a 

need for further research to confirm these findings and to identify the causes of these 

race-based disparities. 
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CHAPTER ONE 

Introduction 

PROBLEM STATEMENT 

Blacks are more affected by Human Immunodeficiency Virus (HIV)/Acquired 

Immunodeficiency Syndrome (AIDS) than any other race or ethnicity in the United 

States. There have been marked advances in managing the general HIV/AIDS 

populations which have resulted in decreased rates of HIV/AIDS-related hospitalizations 

and reductions in the incidence of HIV-associated opportunistic infections (OIs). Yet 

Blacks still account for six times more HIV/AIDS-related hospitalizations than Whites, 

even though the number of Blacks is one fifth the number of Whites in the general U.S. 

population.
1
 Moreover, preventable OIs are still one of the leading causes of morbidity 

and mortality for HIV/AIDS patients and Blacks may bear a disproportionate burden of 

these preventable infections.
2
 

Given the advances in HIV/AIDS pharmacotherapy, specifically with 

combination antiretroviral therapy and OI prophylaxis, there has been a shift in the causes 

of hospitalization among patients towards non-HIV/AIDS related conditions, such as 

cardiovascular disease (CVD).
3, 4

 However, these changes have not been well-

characterized in the Black HIV/AIDS community. Additionally, the rising complexity of 

HIV/AIDS treatment increases the risk for medication errors and subsequent treatment 

failures, which further raises the issue of patient safety. Evaluating these under-explored 

medication-specific issues may help to explain some of the poor outcomes experienced 

by Blacks with HIV/AIDS. Therefore, the purpose of this research is to investigate 

potential race-based differences in CVD-related hospitalizations and use of OI 

prophylaxis between Blacks and Whites with HIV/AIDS.  
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BACKGROUND 

HIV/AIDS Overview 

HIV is a virus that undermines the immune system of the infected individual and 

can lead to the development of AIDS. Disease progression is monitored using CD4+ 

which is a marker of immunological status. Clinical progression to AIDS is determined 

by a decrease in CD4+ or by the development of an AIDS-defining illness. In the early to 

mid-1990s, a HIV diagnosis was associated with a poor prognosis as almost half of the 

people with HIV were estimated to develop AIDS after 10 years of living with the 

infection.
5, 6

 Due to advances in therapy, there has been a remarkable decline in the 

incidence of AIDS-defining illnesses and reductions in morbidity and mortality among 

HIV-infected persons.  

However, the decline of such illnesses has been met with an onset of other issues 

for these patients. For instance, the HIV virus is associated with inflammatory changes 

that may place these individuals at increased risk for the development of chronic 

conditions such as hepatic disease, renal complications, atherosclerosis, and CVD.
7
 The 

rise of such chronic conditions in this population has brought forth the relatively new 

concept of the premature aging phenomenon. This refers to the higher prevalence of age-

related conditions, such as CVD and cancer, among HIV/AIDS individuals than among 

non-HIV/AIDS individuals of similar age groups.
8-10

  

 

HIV/AIDS Pharmacotherapy 

Since 1996, combination antiretroviral therapy, commonly referred to as highly 

active antiretroviral therapy (HAART) has been available to slow the clinical progression 
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to AIDS and to improve patient health outcomes.
11, 12

 Viral eradication is not achievable 

with current therapies; rather, these agents are designed to inhibit viral replication. Thus, 

the goals of therapy are to suppress viral replication, restore and preserve host 

immunologic function, and improve patients‘ quality of life.
13

 Presently, six classes of 

antiretroviral therapies are available to manage HIV/AIDS patients. Many prophylactic 

therapies, when used in conjunction with HAART, have also reduced the incidence of 

many HIV-associated OIs. Effective prophylaxis for OIs such as Pneumocystis carinii 

pneumonia (also referred to as P. jiroveci, or PCP) have been in place for over two 

decades and the incidence rate has been declining since that time.
14

 Despite these 

advances in HIV/AIDS therapy, there is an ongoing concern that some populations may 

not be experiencing equal benefits in treatment. 

 

Black HIV/AIDS Health Disparities 

Approximately 1.1 million persons in the United States are living with 

HIV/AIDS.
2
 According to surveillance data from the Centers for Disease Control and 

Prevention (CDC), Blacks represent nearly half (49%) of all HIV/AIDS diagnoses and 

half (51%) of new diagnoses.
2
 This is in contrast to that fact that Blacks only represent 

13% of the total U.S. population.
15

 Despite these daunting statistics, there have been 

substantial advances in the management of the general HIV/AIDS population, many of 

which have largely been attributed to the use of HAART and OI prophylactic therapies. 

For instance, the rates of HIV/AIDS-related hospitalizations have decreased markedly 

and the predominant cause of hospitalization has shifted from AIDS-defining 

opportunistic illnesses to non-HIV/AIDS-related conditions including CVD.
3, 4

 However, 

data are limited regarding how this shift in hospital epidemiology has impacted the Black 
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community, as Blacks constitute an overwhelming majority of hospitalizations among 

persons with HIV/AIDS.
1, 4, 16

  

Despite the availability of preventative therapies for OIs, Blacks still account for 

half (49%) of AIDS-related deaths.
2
 If Blacks are more likely to develop preventable 

AIDS-related complications due to inappropriate use of OI prophylaxis, this may explain 

the disproportionality in hospitalizations and health outcomes. These statistics underscore 

the critical need to evaluate and identify causes for racial disparities in the HIV/AIDS 

population.  

 

 

STUDY RATIONALE, AIMS, AND HYPOTHESES  

Study Rationale 

The overall objective of this research is to explore racial disparities between 

Blacks and Whites with HIV/AIDS in the areas of CVD-related hospitalizations and use 

of OI prophylactic medications utilizing data from national health care surveys. 

Specifically, this research evaluates if Black race is associated with CVD-related 

hospitalization and use of OI prophylaxis. This research has considerable medical 

significance as clinicians will be able to recognize key demographic factors that are 

associated with the changing causes of hospitalization as well as the use of preventative 

medications. 

The format of this dissertation includes two formal systematic literature reviews 

that identify knowledge gaps in the areas of CVD diagnosis and OI prophylaxis use 

between Blacks and Whites with HIV/AIDS (Chapter Two). The subsequent chapters 

contain two manuscripts for the two independent studies that were designed to address 
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some of the gaps identified through the literature reviews (Chapters Three and Four). The 

final chapter contains the discussion of the entire dissertation (Chapter Five). The 

following section briefly outlines the specific aims of the two formal literature reviews 

and the two research projects. 

 

Literature Review Specific Aims 

Literature Review Specific Aim #1: 

To identify and critically evaluate the literature for studies that addressed 

disparities in CVD between Black and White patients with HIV/AIDS. 

 

Literature Review Specific Aim #2: 

To identify and analyze the literature for studies that evaluated disparities in OI 

prophylaxis use between Blacks and Whites with HIV/AIDS. 

 

Research Project Specific Aims and Hypotheses 

Study #1 Specific Aim: 

To compare CVD-related hospitalizations between Blacks and Whites: 

 

Question 1.1: Is Black race associated with CVD-related hospitalizations among 

patients with HIV/AIDS? 

 

H0 1.1: After controlling for gender, age, geographic region, year of 

hospitalization, insurance status, and chronic kidney disease, there is no 

statistically significant association between race and CVD-related hospitalization. 
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Question 1.2: Are the proportions of CVD-related hospitalization type similar 

between Blacks with HIV/AIDS and Whites with HIV/AIDS? 

 

H0 1.2: There is no statistically significant difference in the proportions of CVD-

related hospitalization type between Blacks with HIV/AIDS and Whites with 

HIV/AIDS. 

 

Question 1.3: Is the proportion of CVD-related hospitalizations in Blacks with 

HIV/AIDS similar to the proportion of CVD-related hospitalizations in Blacks 

without HIV/AIDS? 

 

H0 1.3: There is no statistically significant difference in the proportion of CVD-

related hospitalizations between Blacks with HIV/AIDS and Blacks without 

HIV/AIDS. 

 

Question 1.4: Are the proportions of CVD-related hospitalization type in Blacks 

with HIV/AIDS similar to the proportions of CVD-related hospitalization type in 

Blacks without HIV/AIDS? 

 

H0 1.4: There is no statistically significant difference in the proportions of CVD-

related hospitalization type between Blacks with HIV/AIDS and Blacks without 

HIV/AIDS. 
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Question 1.5: Are the proportions of CVD-related hospitalization type in Whites 

with HIV/AIDS similar to the proportions of CVD-related hospitalization type in 

Whites without HIV/AIDS? 

 

H0 1.5: There is no statistically significant difference in the proportions of CVD-

related hospitalization type between Whites with HIV/AIDS and Whites without 

HIV/AIDS. 

 

 

Study #2 Specific Aim:  

To compare OI prophylaxis between Blacks with HIV/AIDS and Whites with 

HIV/AIDS: 

 

Question 2.1: Is Black race associated with using Pneumocystis jiroveci 

pneumonia (PCP) prophylaxis?  

 

H0 2.1: After controlling for gender, age, geographic region, MSA location, and 

insurance status, there is no statistically significant association between race and 

use of PCP prophylaxis. 

 

Question 2.2: Is Black race associated with using Mycobacterium avium complex 

(MAC) prophylaxis? 
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H0 2.2: After controlling for gender, age, geographic region, MSA location, and 

insurance status, there is no statistically significant association between race and 

use of MAC prophylaxis. 

 

Question 2.3: Do Blacks use the same types of PCP prophylaxis as compared to 

Whites? 

 

H0 2.3: There are no statistically significant associations between types of PCP 

prophylaxis used and race. 

 

Question 2.4: Do Blacks use the same types of MAC prophylaxis as compared to 

Whites?  

 

H0 2.4: There are no statistically significant associations between types of MAC 

prophylaxis used and race. 

 

 

Data Source 

The data source for this dissertation came from two surveys conducted by the 

National Center for Health Statistics (NCHS). The NCHS is a center within the CDC that 

is the nation‘s primary agency for collecting and analyzing health statistics.
17

 The center 

conducts a variety of surveys that are geared toward documenting the health status of the 

nation. Among these surveys are the National Health Care Surveys (NHCS) which 

provide objective information about the organizations and the providers that supply 
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health care, the services rendered to patients in health care systems, and the types of 

patients who are being served. Given these unique attributes, the NHCS surveys are 

excellent resources for evaluating national health disparities in the care and services 

provided to subgroup populations. 

The two surveys for this project are within the NHCS; these include the National 

Hospital Discharge Surveys (NHDS) and the National Hospital Ambulatory Medical 

Care Surveys (NHAMCS). Both the NHDS and NHAMCS are annual, nationally 

representative, provider-based surveys.
18

 The NHDS characterizes the types of care 

provided to patients at non-federal, short-stay hospitals (average length of stay <30 days). 

The unit of analysis for these surveys is the individual hospital discharge. The NHAMCS 

is designed to provide information about the utilization of medications and services 

rendered in the hospital ambulatory care setting; both emergency and outpatient 

department settings of non-federal institutions are included in these surveys. The NHDS 

was used for research specific aim #1 and the NHAMCS was used for research specific 

aim #2. More detailed information for both of these surveys can be found under the study 

methodologies in Chapters Three and Four.  

 

SUMMARY 

HIV/AIDS is an ongoing concern for Blacks in the United States; thus, there is a 

need to conduct health disparities research to optimize health outcomes for these patients. 

With the numerous advances in managing the general HIV/AIDS population, different 

clinical issues have arisen and the focus is to ascertain the implications for the Black 

community. The purposes of this dissertation are to generate hypotheses from the 
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available literature that pertain to these clinical issues and to test these hypotheses via 

original research investigations. 
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CHAPTER TWO 

Literature Review #1: Cardiovascular Disease in Blacks with HIV/AIDS 

 

ABSTRACT 

Objectives: Blacks in the United States bear a disproportionate burden of Human 

Immunodeficiency Virus (HIV)/Acquired Immunodeficiency Syndrome (AIDS) and 

cardiovascular disease (CVD). It has been suggested that HIV/AIDS itself and 

HIV/AIDS-related therapies may predispose patients to early onset of CVD. It is also 

possible that Black patients may be at greater risk for this interaction. Thus, the objective 

of this literature review was to identify and critically evaluate disparities in CVD between 

Black and White patients with HIV/AIDS.  

Methods: A MEDLINE search was performed to identify original research articles 

published in the English language. The search was limited to articles that evaluated race-

based disparities for CVD among patients with HIV/AIDS. 

Results: Of the five publications included in this review, a CVD diagnosis was the 

primary focus for only three of the studies and was a secondary objective for the 

remaining two studies. Two studies concluded that Blacks were more likely than Whites 

to have a CVD diagnosis at time of hospital admission, whereas, the other three studies 

did not detect any race-based disparities.  

Conclusions: Few studies have addressed the issue of Black race, HIV/AIDS, and CVD, 

highlighting the need for future research in this area. 
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INTRODUCTION 

A little under two decades ago, a diagnosis of Human Immunodeficiency Virus 

(HIV)/Acquired Immunodeficiency Syndrome (AIDS) was viewed as a death sentence. 

Fortunately, antiretroviral therapy, specifically highly active antiretroviral therapy 

(HAART), has enabled HIV/AIDS patients to live longer, healthier lives.
19

 With this 

increased survival, clinicians are now managing some of the manifestations of long-term 

HIV-infection. For instance, opportunistic infections (OIs) were once the leading causes 

of HIV/AIDS-related morbidity and mortality, but widespread use of HAART and OI 

prophylaxis has been highly effective in reducing the incidence of such infections.
11, 20

 

Presently, other non-AIDS-defining chronic conditions have emerged as problematic for 

HIV/AIDS patients. These illnesses include renal insufficiency, hepatic disorders, 

metabolic abnormalities, and cardiovascular disease (CVD).
3, 21, 22

 

Of these conditions, CVD has emerged as the most problematic. CVD refers to a 

host of diseases and atherosclerotic processes that affect the cardiovascular system. The 

lists of conditions that comprise this disease vary across different entities. For example, 

the American Heart Association (AHA) defines CVD as hypertension, coronary heart 

disease (myocardial infarction and angina pectoris), heart failure, stroke, or congenital 

cardiovascular defects.
23

 The definition provided by the World Health Organization 

(WHO), however, is more inclusive. The WHO defines CVD as coronary heart disease, 

cerebrovascular disease, peripheral arterial disease, rheumatic heart disease, congenital 

heart disease, or deep vein thrombosis/pulmonary embolism.
24

 Risk factors for 

developing CVD, in the absence of HIV/AIDS, typically includes diabetes mellitus, high 

blood pressure, chronic kidney disease, obesity, tobacco use, dyslipidemia, and 

hypercholesterolemia.
23
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In addition to these traditional risk factors, Black race has also been postulated as 

a contributing factor for the development of CVD. Almost half of all U.S. Blacks ≥ 20 

years of age carry a diagnosis of CVD, whereas only one-third of U.S. Whites in the 

same age group carry a CVD diagnosis.
25

 Similar racial disparities exist in the HIV/AIDS 

population. Blacks account for almost half of all HIV/AIDS diagnoses, half of all AIDS-

related deaths, and the majority of HIV/AIDS-related hospitalizations, despite accounting 

for only 13% of the total U.S. population.
1, 15, 26

 Disparities for HIV/AIDS and CVD have 

been independently documented within the U.S. Black population. However, the 

development of CVD among HIV/AIDS Blacks has not been well characterized. 

Therefore, the present study sought to evaluate the literature regarding Black-White 

disparities for a CVD diagnosis among patients with HIV/AIDS. 

 

METHODS 

A search of the electronic MEDLINE database (January 1, 1950 to May 31, 2010) 

was conducted to identify relevant articles. The search was limited to articles published in 

the English language that evaluated CVD among patients with HIV/AIDS. The definition 

of CVD was adapted from the AHA definition to include heart failure, stroke, coronary 

heart disease, and hypertension. Congenital cardiovascular defects were not included in 

the present definition. A description of each condition is outlined in Table 2.1.  
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Table 2.1:  Definition of cardiovascular disease* 

Type of 

Cardiovascular 

Disease 

Specific Conditions ICD-9-CM 

Codes 

Hypertension/ 

Hypertensive Diseases 
 Essential hypertension 

 Hypertensive heart disease 

 Hypertensive chronic kidney disease 

 Hypertensive heart and chronic kidney 

disease 

401-404 

Coronary Heart 

Disease  

 

 Acute myocardial infarction 

 Other acute ischemic (coronary) heart 

disease 

 Angina pectoris 

 Atherosclerotic cardiovascular disease 

 All other forms of chronic ischemic heart 

diseases 

410-414, 

429.2 

 

Heart Failure  Heart failure 428 

Stroke 

 
 Subarachnoid hemorrhage  

 Intracerebral hemorrhage 

 Other nontraumatic intracranial 

hemorrhage  

 Cerebral infarction  

 Stroke, not specified as hemorrhage or 

infarction  

 Occlusion and stenosis of precerebral 

arteries not resulting in cerebral infarction  

 Occlusion and stenosis of cerebral 

arteries not resulting in cerebral infarction 

 Other cerebrovascular diseases 

 Cerebrovascular disorders in diseases 

classified elsewhere  

 Sequelae of cerebrovascular disease 

430-438 

 *Adapted from the American Heart Association
23, 27

 

 

 

A series of initial search strategies using search terms in various combinations 

were conducted to yield the highest number of articles possible. The final strategy 
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included the following search terms and MeSH headings: for Black race, “Black,” 

“African-American,” “race,” or “ethnicity”; for CVD, “cardiovascular,” “myocardial 

ischemia,” “heart failure,” “hypertension,” “cerebrovascular disorders,” or “stroke”; 

and for HIV/AIDS, ―HIV,” or “AIDS.” Additional keywords were then added to limit the 

number of articles retrieved: “healthcare disparities,” “hospital,” “hospitalization,” 

“inpatient,” “outpatient,” or “delivery of health care.” Reference lists of retrieved 

articles were subsequently reviewed to identify additional, relevant articles.  

Articles were included in the present review if they met the following criteria: 1) 

involved patients infected with HIV, 2) evaluated CVD, 3) described original research 

data, 4) included only U.S. populations, 5) compared Black and White patients, and 6) 

involved non-pediatric populations. Articles that failed to incorporate all six of the above 

factors were excluded. 

 

RESULTS  

Brief Summary of the Studies 

A total of 43 articles were identified from the literature search; 38 of which were 

excluded. Figure 2.1 depicts the process by which articles were excluded.   
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Figure 2.1:  Process of article selection for the literature review 

   

 

 
 

  

Articles identified from the search 

strategy (N=43) 

Remaining articles for full text review 

(N=26) 

Articles that were excluded after screening 

the abstracts (N=17) 

-No HIV (N=2) 

-No cardiovascular disease (N=2) 

-Not original research (N=10) 

-Non U.S. (N=2) 

-Non adult (N=1) 

 

 

Final articles remaining for review  

(N=5) 

Articles that were excluded after 

screening the full text (N=21) 

-No HIV (N=7) 

-No cardiovascular disease (N=9) 

-Not original research (N=3) 

-No race (N=2) 
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Of the articles retrieved, 13 were excluded because they did not report original 

research findings, 11 did not assess CVD diagnosis, and nine did not evaluate HIV-

infected patients. In addition, two articles were not U.S.-based, two articles did not 

evaluate Black-White disparities, and one article involved pediatric patients.  

Only five articles met study criteria, the results of which are described herein. 

Two of the studies detected a race-based disparity, in that HIV/AIDS Blacks were more 

likely than HIV/AIDS Whites to be diagnosed with CVD. Three studies did not detect 

such a disparity. The studies are summarized in Table 2.2 and are presented 

chronologically based on the year the study commenced. Studies that detected race-based 

disparities are discussed first. 
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Table 2.2:  Summary of the five studies that evaluated Black-White disparities for CVD in HIV/AIDS patients 

Study Study 

Year 
Study Design Study Setting N =Study  

Population, 
Race (%) 

Gender 

(%) 
Target 

Population 
CVD Definition Risk for 

CVD/ 

Likelihood 

of CVD 

Event 

Studies that detected Black-White disparities for CVD among HIV/AIDS patients (n=2) 

Gebo KA 

et al.
4 

 

1996, 

1998, 

2000 

Retrospective, 

observational 

study 

Hospital 

discharge data 

from the 

HCUP 

(California, 

Colorado, 

Florida, 
Iowa, Illinois, 

Kansas, 

Maryland, New 

Jersey, New 

York, 

Pennsylvania, 

South Carolina, 

Washington) 

N =316,963 
B (44%) 
W (26%) 
H (14.3%) 
NA/PI (1%) 
O (15.1%) 

M (70%) 
F (30%) 

Hospitalized 

HIV+ adults 
IHD, 

cerebrovascular 
disease 

B>W 

Triant VA 

et al.
9 

 

1996-

2004 
Retrospective, 

observational 

study 

Registry data 

from two 

hospitals in 

Boston, MA 

N =3,851  
B (23%) 
W (54%) 
H (13%) 
A (1%) 
O (9%) 

M (70%) 
W (30%) 
 

 

Hospitalized 

HIV+ patients 
Acute MI B>W 
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Table 2.2: (continued) 

Studies that did not detect Black-Whites disparities for CVD among HIV/AIDS (n=3) 

Gardner 

LI et al.
28 

1993-

2000 
Prospective, 

observational 

study 

Hospital data 

from four 

urban study 

sites within 

HERS (Bronx, 

NY; Detroit, 

MI; Baltimore, 

MD; 

Providence, 

RI) 

N =885  
B (61%) 
W (21%) 
H (17%) 
O (1%) 

M (0%) 
F 

(100%) 

Hospitalized 

HIV+ (non-

AIDS) women 

aged 16-55 

years 

Cardiomyopath

y, IHD, CAD, 

MI, valvular 

defects, 

ventricular 

tachycardia, 

fibrillation, 

angina, CHF, 

DVT, stroke, 

TIA, CVA 

B=W 

Richter A 

et al.
29 

1996-

2002 
Retrospective, 

observational 

study 

Database and 

medical 

records from a 

Southeast 

Michigan 

health system 

N =900 
B (56%) 
W (40%) 
O (4%) 

M (84%) 
F (16%) 

HIV + adults in 

ambulatory care 
Unspecified 

CVD 
B=W 

Silverberg 

MJ et al.
30 

1996-

2005 
Retrospective, 

observational 

study 

Database from 

Kaiser 

Permanente 

Northern 

California 

N =4,686 
B (20%) 
W (66%) 
H (14%) 

M (90%) 
F (10%) 

HIV+ adults 

initiated on 

antiretroviral 

therapy 

Unspecified 

CVD 
B=W 

Acronyms: AIDS=Acquired Immunodeficiency Syndrome; CAD=Coronary artery disease; CHF=Congestive heart failure; 

CVA=Cerebrovascular accident; CVD=Cardiovascular disease; DVT=Deep vein thrombosis; HCUP=Healthcare Costs and Utilization 

Project; HERS=HIV Epidemiology Research Study; HIV=Human Immunodeficiency Virus; IHD=Ischemic heart disease; MI=Myocardial 

infarction; TIA=Transient ischemic attack 

 

Abbreviations: Race: A=Asians; B=Blacks; W=Whites; H=Hispanics; NA=Native Americans; O=Others; PI=Pacific Islanders 

Gender: M=Male; F=Female
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Studies that Detected Black-White Disparities for CVD among HIV/AIDS patients 

(n=2) 

Gebo et al. used a series of retrospective, cross-sectional analyses to document the 

changing patterns for inpatient diagnoses and causes of mortality among hospitalized 

HIV patients.
4
 Hospital data from 1996, 1998, and 2000 were extracted from the 

Healthcare Costs and Utilization Project (HCUP) State Inpatient Database. The study 

included data from 12 of the 27 states that have participated in HCUP (California, 

Colorado, Florida, Iowa, Illinois, Kansas, Maryland, New Jersey, New York, 

Pennsylvania, South Carolina, and Washington). International Classification of Diseases, 

Ninth Revision, Clinical Modification (ICD-9-CM) codes were used to identify CVD-

related hospitalizations. Codes 434.0–436.0 were used to denote cerebrovascular disease 

and codes 410.0–411.9 were used to denote ischemic heart disease. 

In the combined three years, 316,963 HIV-related hospitalizations occurred. 

Although there was a progressive decrease in the number of hospitalizations from 1996 to 

2000, Blacks accounted for the greatest proportion of hospitalizations for all years: 1996 

(41%), 1998 (46%), and 2000 (47%). Whites accounted for 26% of hospitalizations for 

the combined study years. The authors conducted several multivariable regression 

analyses in order to identify risk factors for the varying types of hospitalizations, 

including one model for ischemic heart disease-related hospitalizations and a separate 

model for cerebrovascular disease-related hospitalizations. All analyses incorporated the 

following covariates: race, gender, age, and year of hospitalization. Blacks, compared to 

Whites, were at increased risk for cerebrovascular-related hospitalizations (adjusted rate 

ratio, 1.24; 95% CI, 1.09-1.41). However, Blacks were found to be at decreased risk for 

ischemic heart disease-related hospitalization (adjusted rate ratio, 0.62; 95% CI, 0.53-
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0.72). These different findings suggest there may be racial disparities for particular types 

of CVD. 

Triant et al. conducted a second health disparities study from 1996 to 2004.
9
 The 

purpose was to determine the rate of acute myocardial infarction (AMI) and the risk 

factors for developing CVD in the context of HIV infection. The authors studied both 

HIV and non-HIV patients that received care on more than one occasion at one of two 

hospitals, Brigham and Women‘s Hospital or Massachusetts General Hospital, both 

located in Boston, MA. Patients were identified within the Research Patient Data 

Registry, a repository of clinical and demographic data for both hospitals. Diagnoses of 

AMI were identified by ICD-9-CM code 410.  

Only 7% of the 1,044,589 patients in the non-HIV infected cohort were Black, 

whereas, 23% of the 3,851 patients in the HIV-positive cohort were Black. In contrast, 

66% of the non-HIV cohort were White and 54% of the HIV-positive cohort were White. 

There were 189 HIV-positive patients diagnosed with an AMI; however, a racial 

distribution was not provided. The investigators performed a multivariable regression 

analysis to identify risk factors for diagnosis of an AMI. Their model controlled for race, 

HIV status, gender, age, and the presence of cardiac risk factors (diabetes, hypertension, 

and dyslipidemia). Black race was a significant predictor for AMI in the HIV group 

(adjusted rate ratio, 1.43; 95% CI, 1.01-2.00; p=0.04). This significant finding implies 

that among individuals infected with HIV, Blacks were at increased risk for an AMI 

relative to Whites. 
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Studies that Did Not Detect Black-White Disparities for CVD among HIV/AIDS 

patients (n=3) 

The Gardner et al. study was the only prospective study identified in this 

review.
28

 The investigators sought to determine the changing reasons for hospitalization 

for HIV patients from 1993-2000. The data were from the HIV Epidemiology Research 

Study (HERS), a prospective, multicenter, cohort study of socioeconomically 

disadvantaged women with HIV; women with a clinical diagnosis of AIDS at baseline 

were excluded. The women were recruited from the four study sites participating in 

HERS: Bronx, NY; Detroit, MI; Baltimore, MD; and Providence, RI. The investigators 

utilized a composite definition of CVD to include: ―cardiomyopathy, ischemic heart 

disease, coronary artery disease, myocardial infarction, valvular defects, ventricular 

tachycardia, fibrillation, transient ischemic attacks, angina, congestive heart failure, deep 

vein thrombosis, and stroke or cerebrovascular accident.‖
28

  

There were 885 HIV-positive women included in the study: 61% were Black and 

21% were White. A total of 2,088 hospitalizations occurred among all study subjects, of 

these, 159 were primarily related to CVD. The authors conducted an extensive 

multivariable regression analysis to identify independent predictors associated with the 

risk of CVD hospitalization. The model incorporated the following variables: age, race, 

alcohol use, site, development of clinical AIDS diagnosis, CD4+, HIV-1 RNA, HAART 

use, renal laboratory abnormalities, hypertension, hepatitis C virus, and injection drug 

use. The authors did not present the rate ratios for race, as the variable was not a 

significant predictor for CVD-related hospitalization. Rather, progressive disease, 

including the development of AIDS and lower CD4+ were predictive of these events.  

Richter et al. conducted a retrospective analysis of HIV patients receiving 

outpatient care between 1996 and 2002 at a large health system in Southeastern 
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Michigan.
29

 The primary objective was to evaluate cases of dyslipidemia and metabolic 

abnormalities among patients with HIV/AIDS. Patient information was retrieved from an 

existing database and from patient medical records. CVD-related events were identified 

using ICD-9-CM codes; however, the exact codes were not listed in the study 

methodology. The authors described a validation process whereby a study investigator 

confirmed that all CVD-related events were documented in the patients‘ medical records. 

Patients who lacked the supporting data were subsequently excluded from the CVD case 

definition. 

Blacks comprised a little over half (56%) of the 900 HIV-positive patients in this 

study and Whites accounted for 40%. Most (61%) of the 31 CVD events occurred among 

Blacks. The absolute prevalence of CVD was similar between Blacks and Whites (4% vs. 

3%; p>0.05). The investigators did not perform a multivariable regression analysis to 

investigate predictors of CVD-related events, nor did they comment on the CVD findings 

between Blacks and Whites, as this was not their primary outcome. 

Silverberg et al. sought to evaluate racial differences in antiretroviral therapy 

adherence rates and all-cause mortality in a retrospective, observational cohort study of 

HIV-infected adults.
30

 This was the longest study of all five, lasting from 1996-2005; 

however, this study was restricted to patients initiating antiretroviral therapy. The data 

were retrieved from the Kaiser Permanente Northern California HIV registry, an 

integrated managed care organization that maintains clinical data for over 17,000 HIV 

patients. While antiretroviral adherence was the primary study outcome, all-cause 

mortality, including CVD-related mortality, was among the clinical endpoints that were 

evaluated in this cohort. Of the 4,686 patients included in the study, 20% were Black and 

66% were White. There were 521 deaths from any cause, 20% of which occurred among 

Blacks. Numerically, Blacks represented the greatest percentage of CVD-related deaths 
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(9%) compared to Whites (7%) and Hispanics (4%). No bivariable or multivariable 

analyses were conducted to investigate possible predictors of CVD-related mortality. 

 

DISCUSSION 

This is one of the first literature reviews to investigate racial disparities for CVD 

in HIV/AIDS patients. As CVD is a rising concern for HIV/AIDS patients, past studies 

have attempted to identify reasons for this epidemiologic shift. Possible explanations 

include the toxicities that are associated with long-term HAART exposure, the 

inflammatory effects of the virus itself, or merely the result of increased life 

expectancy.
11, 31-33

 As revealed in this review, few studies have sought to focus on race as 

a contributing factor for CVD in HIV/AIDS patients. Although five articles met inclusion 

criteria, the diagnosis of CVD was only the primary outcome for three of the studies. It is, 

therefore, difficult to ascertain whether or not Blacks with HIV/AIDS have a higher risk 

for a CVD diagnosis than Whites with HIV/AIDS. 

The five studies included in this review share few similarities. All five were able 

to collect data relatively close to the time HAART became available in 1996; however, 

only the Triant et al. study and Silverberg et al. study followed patients for at least nine 

years.
9, 30

 The definition of CVD was inconsistent ranging from unspecified case 

definitions to a host of conditions that are not typically classified as CVD. Three studies 

specified that the CVD diagnosis had to occur at time of hospitalization.
4, 9, 28

 

Only two studies concluded Blacks were at increased risk for CVD and these 

were quite dissimilar in their designs.
4, 9

 While Gebo et al. comprised a fairly diverse 

study population with patients from 12 states, they had the shortest study duration with 

only three years of cross-sectional data.
4
 The Triant et al. study spanned nine years, but 
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they had data from only one city.
9
 Interestingly, both studies were the only ones to 

provide specific definitions of CVD at the time of hospitalization. Both studies conducted 

regression analyses, but they only accounted for a few variables in their models. For 

instance, Gebo et al. only controlled for age, gender, and year and Triant et al. controlled 

for age, gender, and CVD risk factors year.
4, 9

 Neither could account for objective 

markers such as CD4+ or HIV-1 RNA. Moreover, the Gebo et al. study findings were 

actually mixed; they concluded that Blacks were at increased risk for cerebrovascular 

disease, but were actually at decreased risk for ischemic heart disease.
4
 Perhaps Blacks 

with HIV/AIDS are at increased risks for particular forms of CVD. This discrepancy 

warrants further investigation.  

Gardner et al. were the only investigators to prospectively address this issue.
28

 

This was also one of the earliest studies as data collection ended in 2000; the results may 

not reflect the impact of newer antiretroviral therapies on the development of CVD. This 

study consisted of an all-female population and excluded patients with a baseline AIDS 

diagnosis, factors that may limit the generalizability of their findings. Due to the nature of 

the prospective study design, the investigators were able to account for several variables 

in their regression analysis, including HIV-specific data such as CD4+, HIV-1 RNA, and 

antiretroviral therapy use. Despite the rigorous analysis, one key limitation to this study 

was the composite definition of CVD, which included some conditions that are not 

included in the generally accepted definitions.
23, 24

 

Neither of the remaining two studies performed regression analyses; thus 

preventing them from identifying factors that may have been associated with CVD 

events.
29, 30

 Richter et al. only compared the prevalence of CVD events across the races in 

bivariable analyses and these findings were not statistically significant.
29

 Blacks only 

represented 20% of both study populations, the smallest proportions relative to any other 
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study.
29, 30

 It is important to note that Silverberg et al. primarily assessed medication 

adherence; thus the population was restricted to patients initiating antiretroviral therapy.
30

 

Finally, neither study specified what conditions were classified as CVD.  

 

Pertinent Studies that Failed to Meet Inclusion Criteria 

Two studies were excluded from this review on the basis of failing to explicitly 

assess race-based disparities and/or due to the nature of their definition of CVD. 

Nevertheless, they still warrant discussion as they addressed the overarching theme of 

race, HIV/AIDS, and risk of CVD. Ortiz et al. retrospectively evaluated the development 

of ischemic stroke within a large cohort of HIV-infected patients.
34

 Patients were 

identified from a database of admissions and discharges at a community-based teaching 

hospital in Miami-Dade County, FL between 1996 and 2004; an estimated 55% of 

HIV/AIDS individuals in Miami-Dade County, FL are Black.
35

 Diagnoses of 

stroke/cerebrovascular disease were defined by ICD-9-CM codes 430-438 and were 

subsequently confirmed by clinical and radiologic data. The investigators identified 82 

HIV-infected patients that were hospitalized with ischemic stroke. While the 

investigators did not evaluate for Black-White differences in the development of stroke, 

they did note that most (89%) of the HIV patients hospitalized with a stroke were Black. 

Mondy et al. conducted a prospective, cross-sectional study of the risk factors 

associated with the development of metabolic syndrome among patients at a HIV clinic 

in St. Louis, MO.
36

 Patients and their health care providers completed a cardiovascular 

risk survey in 2005. This study was deemed relevant due to the fact that while metabolic 

syndrome does not necessarily amount to a CVD diagnosis, it encompasses a 

combination of disorders and conditions that are associated with the increased risk of 
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developing CVD.
23

 The authors noted that of the 471 patients, 61% were Black. Blacks 

represented a lesser proportion of patients with metabolic syndrome as compared to the 

proportion without metabolic syndrome (53% vs. 66%; p=0.02). Interestingly, when the 

patients with metabolic syndrome were stratified by gender, a greater proportion of the 

women were Black, whereas a lesser proportion of the men were Black (77% vs. 42%; 

p<0.001). Perhaps there is an interaction between gender and race that warrants further 

investigation. These two studies might provide additional insight to the issue of race, 

HIV/AIDS, and the development of CVD.  

 

Limitations of this Literature Review 

The findings of this review are subject to some methodological limitations. Every 

attempt was made to include studies that were deemed relevant, but it is possible some 

studies were inadvertently omitted or excluded. The definition of CVD was defined 

according to the widely accepted definition held by the AHA. Alternative definitions 

might have changed the type of studies selected. Additionally, articles that assessed for 

surrogate markers of CVD were also excluded, as the intent of this review was to 

compare and contrast diagnoses of CVD in the setting of HIV/AIDS. Lastly, this review 

only included full-text articles that were indexed in MEDLINE in the English language. 

Relevant studies in abstract-only format or indexed only in other databases would have 

been systematically excluded.  

 

CONCLUSION 

Blacks in the United States are increasingly at risk for acquiring HIV/AIDS as 

well as developing CVD, yet the evidence regarding the interaction between race, 
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HIV/AIDS, and CVD is limited. Future investigations should evaluate racial differences 

in HIV/AIDS patients that develop CVD and differentiate between the different forms of 

CVD.  
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 Literature Review #2: The State of Disparities in Opportunistic 

Infection Prophylaxis for Blacks with HIV/AIDS 

 

ABSTRACT 

Objectives: The purpose of this review is to identify and analyze published studies that 

have evaluated disparities for OI prophylaxis between Blacks and Whites with 

HIV/AIDS in the United States.  

Methods: The authors conducted a web-based search of MEDLINE (1950 to 2009) to 

identify original research articles evaluating the use of OI prophylaxis between Blacks 

and Whites with HIV/AIDS. The search was conducted utilizing the following MeSH 

headings and search terms alone and in combination: HIV, AIDS, Black, race, ethnicity, 

disparities, differences, access, opportunistic infection, and prophylaxis. The search was 

then expanded to include any relevant articles from the referenced citations of the articles 

that were retrieved from the initial search strategy. Of the 29 articles retrieved from the 

literature search, 19 articles were excluded.  

Results: Ten publications met inclusion criteria, collectively published between 1991 and 

2005. The collective time periods of these studies spanned from 1987 to 2001. Four 

studies identified a race-based disparity in that Blacks were less likely than Whites to use 

OI prophylaxis, whereas five studies did not identify such a relationship between race and 

OI prophylaxis. One study identified disparities for Mycobacterium avium complex 

(MAC) prophylaxis, but not for Pneumocystis jiroveci pneumonia (PCP) prophylaxis.  

Conclusions: The evidence regarding race-based disparities in opportunistic infection 

prophylaxis is inconclusive. Additional research is warranted to explore potential race-

based disparities in OI prophylaxis. 
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INTRODUCTION 

Opportunistic infections (OIs) are still a major source of morbidity and mortality 

among patients with Human Immunodeficiency Virus (HIV)/Acquired 

Immunodeficiency Syndrome (AIDS); thus, appropriate antimicrobial prophylaxis 

against these infections is critical for survival.
37, 38

 Guidelines for the prevention of 

Pneumocystis carinii pneumonia (also referred to as P. jiroveci, or PCP) have been in 

place since 1989.
14

 Since then, the Centers for Disease Control and Prevention (CDC), 

the National Institutes of Health (NIH), and the HIV Medicine Association of the 

Infectious Diseases Society of America have all implemented guidelines to effectively 

prevent and reduce OIs in HIV-infected persons.
39

  

With the use of appropriate OI prophylaxis and potent highly active antiretroviral 

therapy (HAART), there has been a remarkable decline in the incidence of OIs for the 

HIV/AIDS population overall.
5, 11, 20

 For instance, the efficacy of trimethoprim-

sulfamethoxazole (TMP-SMX) for preventing PCP was first demonstrated in a small, 

randomized, controlled trial among HIV patients diagnosed with Kaposi sarcoma; no 

patient using prophylaxis in the study developed PCP infection.
40

 Over the years, several 

other agents have been incorporated as recommended and/or alternative therapies for 

preventing PCP including pentamidine, dapsone, atovaquone, and pyrimethamine plus 

leucovorin.
39

 PCP primary prophylaxis is indicated among HIV-infected individuals with 

CD4+ <200, or who have a history of oropharyngeal candidiasis. Primary prophylaxis is 

also available for Mycobacterium avium complex (MAC) and may include azithromycin, 

clarithromycin, or rifabutin, and is indicated for individuals with a CD4+ <50. Guideline 

recommendations have also incorporated preventative measures for a number of other 

OIs and are outlined in Table 2.3.
39
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Table 2.3:  Prophylaxis to prevent first episode of opportunistic disease in adults and adolescents with HIV 
39

 

Pathogen Indication Criteria for 

Discontinuing 

Prophylaxis 

First Choice Alternatives 

Pneumocystis 

pneumonia (PCP) 

CD4+ <200 or 

oropharyngeal 

candidiasis 

CD4+ >200 for 3 

months in response 

to antiretroviral 

therapy 

TMP-SMX 1 DS PO QD 

-or- 

TMP-SMX 1 SS PO QD 

TMP-SMX 1 DS PO TIW 

-or- 

dapsone 50mg PO BID or 100mg PO QD 

-or- 

dapsone 50mg 

PO QD + pyrimethamine 50mg PO QW + 

leucovorin 25mg PO QW 

-or- 

aerosolized pentamidine 300mg QM  

-or- 

atovaquone 1,500mg PO QD  

-or- 

atovaquone 1,500mg + pyrimethamine 

25mg + leucovorin 10mg PO QD 

Mycobacterium 

tuberculosis 

    

Isoniazid-sensitive TST reaction ≥ 5 mm or 

prior positive TST 

without treatment or 

contact with case of 

active tuberculosis 

regardless of TST result 

 Isoniazid 300mg PO + 

pyridoxine 50mg PO QD 

for 9 months 

-or- 

isoniazid 900mg PO + 

pyridoxine 100mg PO 

BIW for 9 months 

Rifampin 600mg PO QD for 4 months 

-or- 

rifabutin 300mg PO QD for 4 months 

-or- 

pyranzinamide 15-20mg/kg PO QD for 2 

months + either rifampin 600mg PO QD 

for 2 months or rifabutin 300mg PO QD 

for 2 months 

Isoniazid-resistant Same as above; high 

probability of exposure 

to isonazid-resistant 

tuberculosis 

 Rifampin 600mg PO 

-or- 

 rifabutin 300mg PO QD 

for 4 months 

Pyranzinamide 15-20mg/kg PO QD + 

either rifampin 600mg PO 

-or- 

rifabutin 300mg PO QD for 2 months 
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Table 2.3: (continued) 

 
Multi-drug 

(isoniazid and 

rifampin) resistant 

Same as above; high 

probability of exposure 

to multi-drug resistant 

tuberculosis 

 Dependent on 

susceptibility isolate 

from individual source 

patient 

N/A 

Toxoplasmosis gondii  IgG antibody to 

Toxoplasma and CD4+ 

<100 

CD4+ >200 for 3 

months in response 

to antiretroviral 

therapy 

TMP-SMX 1 DS PO QD TMP-SMX 1 SS PO QD 

-or- 

dapsone 50mg PO QD + pyrimethamine 

50mg PO QW + leucovorin 25mg PO QW 

-or- 

dapsone 200mg + pyrimethamine 75mg + 

leucovorin 25mg PO QW  

-or- 

atovaquone 1500mg PO QD +/- 25mg PO 

QD + leucovorin 10mg PO QD 

Mycobacterium avium 

complex (MAC) 

CD4+ <50 

 

CD4+ >100 for 3 

months in response 

to antiretroviral 

therapy 

Azithromycin, 1200mg 

PO QW 

-or- 

clarithromycin 500mg 

PO BID 

Rifabutin 300mg PO QD 

-or- 

azithromycin 1200mg PO QW + rifabutin 

300mg PO QD 

Varicella zoster virus 

(VZV) 

Significant exposure to 

chickenpox or shingles 

for patients who lack a 

history or either 

-or- 

if patient negative 

antibody to VZV 

N/A Varicella immune 

globulin (VZIG), 5 vials 

(1.25mL each) IM 

N/A 

Streptococcus 

pneumoniae 

All patients N/A Pneumococcal vaccine 

0.5mL IM x 1 

N/A 

Hepatitis B virus All susceptible (anti-

HBc-negative) patients 

N/A Hepatitis B vaccine: 3 

doses 

N/A 
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Table 2.3: (continued) 

 
Influenza virus All patients (annually, 

before influenza season) 

N/A Inactivated trivalent 

influenza virus vaccine: 

one annual dose of 

0.5mL IM 

Oseltamavir 75mg PO QD (influenza A or 

B) 

-or- 

rimantadine 100mg PO BID 

-or- 

amantadine 100mg PO BID (influenza A 

only) 

Hepatitis A virus 

(HAV) 

All susceptible (anti-

HAV-negative) patients 

at increased risk for HAV 

infection or with chronic 

liver disease, including 

hepatitis B or C 

N/A Hepatitis A vaccine: two 

doses 

N/A 

TMP-SMX=trimethoprim-sulfamethoxazole; DS=double strength; SS=single strength; PO=by mouth; BID=twice daily; QD=once daily; 

TST=tuberculin skin test; BIW=twice weekly; QW=once weekly; TIW=three times weekly; QM=once monthly; IM=intramuscularly  
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While effective prophylaxis has been available for over two decades, it is 

questionable whether all populations, including the Black U.S. population, use timely 

prophylaxis for OIs. Blacks represent a small proportion (13%) of the U.S. population, 

yet they account for 48% of all HIV/AIDS diagnoses and 49% of new AIDS diagnoses.
2, 

41
 Many individuals unaware that they are infected only seek care after they display 

symptoms of an underlying OI.
42-44

  

Blacks are more likely to be ―late-presenters‖ than Whites.
42

 These late presenters 

may not receive the full clinical benefits of therapy as they are at advanced stages of 

immunosuppression and are at risk for suffering poorer outcomes, including higher rates 

of mortality.
12, 45, 46

 Furthermore, many prophylactic therapies were evaluated in clinical 

trials with a limited number of Black patients; therefore, the safety and efficacy of these 

therapies for the Black HIV/AIDS population is largely unknown.
47, 48

 The present study 

sought to: 1) evaluate the available literature pertaining to racial disparities in OI 

prophylaxis, 2) determine the extent to which preventative measures reach Blacks and 

Whites with HIV/AIDS, and 3) propose areas for future research for OI prophylaxis 

disparities.  

 

METHODS 

A web-based search of MEDLINE (January 1, 1950 to December 31, 2009) was 

performed to identify articles published in the English language that evaluated the use of 

OI prophylaxis between Blacks and Whites with HIV/AIDS. For the purposes of this 

review, OI prophylaxis ―use‖ refers to both prescription of OI prophylaxis and receipt of 

OI prophylaxis. The search was conducted utilizing the following search terms alone and 

in combination: ―HIV,‖ ―AIDS,‖ ―Black,‖ ―race,‖ ―ethnicity,‖ ―disparities,‖ ―differences,‖ 
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―access,‖ ―opportunistic infection,‖ and ―prophylaxis.‖ The search was then expanded to 

include any relevant articles from the referenced citations of the articles that were 

retrieved from the initial search strategy. 

Articles were included if they met the following criteria: 1) involved prophylaxis 

pertaining to HIV infection (i.e., non transplant-related OI prophylaxis), 2) evaluated OI 

prophylaxis use, 3) presented original data, 4) included only U.S. study populations, 5) 

analyzed Black race/ethnicity race-based disparities for OI prophylaxis, 6) studied non-

pediatric populations. All abstracts were initially screened for the above criteria. The 

original research publications that met inclusion criteria are summarized in the following 

section in chronological order by study start date, beginning with those that identified 

Black-White OI prophylaxis disparities. 

 

RESULTS 

Brief Summary of the Studies 

The findings of the ten publications that met inclusion criteria, collectively 

published between 1991 and 2005, are presented herein. The collective time periods of 

these studies spanned from 1987 to 2001. A flowchart of the manuscript selection process 

is illustrated in Figure 2.2 and an overview of the individual study results is presented in 

Table 2.4.  
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Figure 2.2:  Process of article selection for the literature review 

   

Articles identified from the search 

strategy (N=29) 

Remaining articles for full text review 

(N=24) 

Articles that were excluded after 

screening the abstracts (N=5) 

-Not original research (N=2) 

-Non U.S. (N=1) 

-Non adult (N=2) 

 

Final articles remaining for review  

(N=10) 

Articles that were excluded after 

screening the full text (N=14) 

-No HIV (N=1) 

-No OI prophylaxis (N=4) 

-Not original research (N=1) 

-No race (N=8) 
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Table 2.4:  Summary of the 10 studies that evaluated racial disparities in opportunistic infection prophylaxis 

 

Study Study 

Year 
Study 
Design 

Study 
Setting 

N =Study  
Population, 
Race (%) 

Gender (%) Target 

Population 
OIs 

Evaluated 
(CD4+ 

criteria) 

Likelihood 

of  
Using OI 

Prophylaxis 

Studies that detected Black-White disparities for OI prophylaxis 
Solomon L 

et al.
49

 

1993-

1995 

Prospective, 

observational 

4 urban 

hospitals of 

HERS 

(Baltimore MD, 

The Bronx NY, 

Detroit MI, 

Providence RI)  

N, HIV-

infected=863 

B (58%) 

W (20%) 

H (17%) 

O (5%) 

M (0%) 

F (100%) 

Women aged 

16 to 55 years 

HIV+ or at risk 

for HIV 

PCP 

(CD4+<200) 

 

Other OIs 

(not 

specified) 

PCP 

B<W 

 

Other OIs 

B<W 

Siegel K et 

al.
50

 

 

1994-

1995 

Prospective, 

observational 

Patients in NYC N, Total=84 

B (37%) 

W (27%) 

H (36%) 

M (0%) 

F (100%) 

Representative 

sample of 

HIV+ (non-

AIDS) females 

aged 20-45 

years 

 

PCP (not 

specified) 

PCP 

B<W 

 

Sackoff J et 

al.
51

 

1995-

1997 

Retrospective, 

observational 

4 NYC clinics 

within the ASD 

N, PCP 

Eligible=149 

B (48%) 

W (9%) 

H (43%) 

 

N, MAC 

Eligible=130 

B (55%) 

W (9%) 

H (36%) 

Of PCP-

Eligible,  

M (75%) 

F (25%) 

 

Of MAC-

Eligible,  

M (81%) 

F (19%) 

Adolescent 

and adult 

HIV+ patients 

receiving 

medical care 

 

 

PCP 

(CD4+<200) 

 

MAC 

(CD4+<75) 

PCP 

B=W 

 

MAC 

B<W 
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Table 2.4: (continued) 

 
Shapiro MF 

et al.
52

 

 

1996-

1998 

Prospective, 

observational 

Nationally 

representative 

ambulatory care 

data from the 

HCSUS 

N, at 

Baseline=2,864 

B (33%) 

W (49%) 

H (15%) 

O (3%) 

M (77%) 

F (23%) 

Adult (≥18 

years) HIV+ 

patients across 

the US 

 

 

PCP 

(CD4+<200) 

PCP 

B<W 

 

 

Jeffe DB et 

al.
53

 

 

1996 Prospective, 

observational 

Clinics and 

hospitals in St. 

Louis 

N=224 

B (63%) 

W (37%) 

M (54%) 

F (46%) 

HIV+ patients 

receiving HIV 

medical care 

 

PCP 

(CD4+<200) 

PCP 

B<W 

 

Studies that did not detect Black-White disparities for OI prophylaxis 

Easterbrook 

PJ et al.
54

 

1987-

1988 

Prospective, 

observational 

Hospitals and 

private clinics 

in 12 

metropolitan 

centers 

N=1,025 

B (16%) 

W (74%) 

H (10%) 

M (96%) 

F (4%) 

HIV+ patients 

with AIDS or 

ARC with up 

to 2 years AZT 

PCP 

(CD4+<200) 

PCP 

B=W 

Moore, RD 

et al.
55

 

1990-

1992 

Prospective, 

observational 

Johns Hopkins 

Hospital AIDS 

Service in 

Maryland 

N=838  

B (78%) 

W (20%) 

O (2%) 

 

N, PCP-

Eligible=283 

B (75%) 

W (23%) 

O (2%) 

Of PCP-

Eligible,  

M (79%) 

F (21%) 

Urban HIV+ 

patients 

 

PCP 

(CD4+<200) 

 

PCP 

B<W 

(baseline) 

 

B=W (follow-

up) 

 

Smith SR et 

al.
56

 

 

1991-

1992 

Prospective, 

observational 

Interviews from 

participants of 

the ACSUS 

N=1,586 

B (29%) 

W (42%) 

H (27%) 

O (2%) 

M (82%) 

F (18%) 

Adult (≥25 

years) HIV+ 

individuals 

 

 

PCP 

(CD4+<200) 

 

PCP 

B=W 
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Table 2.4: (continued) 

 
Asch SM et 

al.
57

 

1996-

1997 

Prospective, 

observational 

Nationally 

representative 

data from the 

HCSUS 

N,=2,864 

(231,000 when 

weighted) 

B (33%) 

W (49%) 

H (15%) 

O (3%) 

Gender 

distribution 

not provided 

Adult (≥18 

years) HIV+ 

patients across 

the US 

 

 

PCP 

(CD4+<200) 

 

MAC 

(CD4+<50) 

PCP  

B<W 

(baseline) 

 

B=W (follow-

up) 

 

MAC 

B<W 

(baseline) 

 

B=W (follow-

up) 

 

 

Gebo KA et 

al.
58

 

2001 Retrospective, 

observational 

Data from 10 of 

17 sites in the 

HIVRN; US 

sites=East (4), 

Midwest, (2) 

South (2), and 

West (2) 

N, PCP-

Eligible=2,533 

B (47%) 

W (28%) 

H (23%) 

O (2%) 

 

N, MAC-

Eligible=754 

B (54%) 

W (25%) 

H (20%) 

O (2%) 

Of PCP-

Eligible,  

M (76%) 

F (24%) 

 

Of MAC-

Eligible, 

M (75%) 

F (25%) 

Adult (≥18 

years) HIV+ 

patients across 

the US 

 

 

PCP 

(CD4+<200) 

 

MAC 

(CD4+<50) 

PCP 

B=W 

 

MAC 

B=W 

Acronyms: ACSUS=AIDS Cost and Services Utilization Survey; AIDS=Acquired Immunodeficiency Syndrome; ARC=AIDS-related complex; 

ASD=Adult/Adolescent Spectrum of Disease; HERS=HIV Epidemiology Research Study; HCSUS=HIV Cost and Services Utilization Study; 

HIV=Human Immunodeficiency Virus; HIVRN=HIV Network Research Network; MACS=Multicenter AIDS Cohort Study; NYC=New York City; 

MAC=Mycobacterium avium complex; OI=Opportunistic infection; PCP=Pneumocystis jiroveci pneumonia; TMP-SMX=trimethoprim-sulfamethoxazole 

 

Abbreviations: Race: B=Blacks; W=Whites; H=Hispanics; O=Others, Gender: M=Male; F=Female 
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Of the 29 articles retrieved from the literature search, 19 articles were excluded 

because they failed to meet inclusion criteria outlined in the methods; 12 did not evaluate 

racial disparities in OI prophylaxis, three did not present original data, two encompassed 

pediatric populations, one encompassed non-U.S. study populations and the last article 

did not involve OI prophylaxis pertaining to a HIV population. Four studies identified a 

race-based disparity for OI prophylaxis use, whereas five studies did not identify any 

relationship between race and OI prophylaxis. One study identified disparities for MAC 

prophylaxis, but not for PCP prophylaxis. The individual reports are discussed in further 

detail in the following sections. 

 

Studies that Detected Black-White Disparities for OI Prophylaxis (n=5) 

From 1993 to 1995, Solomon et al. recruited women with HIV or at risk for HIV 

infection from clinical care centers of a prospective cohort, known as the HIV 

Epidemiology Research Study (HERS).
49

 Women were selected from four hospitals in 

Baltimore, MD; The Bronx, NY; Detroit, MI; and Providence, RI. Although the authors 

evaluated prophylaxis disparities for PCP and other OIs, they did not evaluate use of 

specific prophylactic medications. Women completed interview-administered 

questionnaires and were instructed to describe their utilization of HIV health services, 

including use of HIV-related medications. Laboratory data pertinent to HIV/AIDS care 

were also collected. 

The data presented here are from the subgroup of women diagnosed with HIV. Of 

the 863 HIV-infected women enrolled in this study, 58% were Black. Seventy-eight 

percent of Black women reported ever using some form of PCP prophylaxis compared to 

91% of White women, 81% of Hispanic women, and 100% of other (non-Black or non-

White) women; p=0.33. A smaller proportion of Black women reported currently using 
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PCP prophylaxis compared to any other racial group: Black women (47%), White women 

(76%), Hispanic women (66%), and other women (86%); p=0.03. Black women were 

also less likely to use prophylaxis for other OIs (unspecified): Black women (31%), 

White women (49%), Hispanic women (45%), and other women (52%); p=0.002.  

The investigators performed an extensive multivariable regression analysis to 

determine predictors of PCP prophylaxis. Covariates included having a usual doctor, 

recent outpatient visitation, recent emergency department visitation, recent 

hospitalization, past and current antiretroviral use, past PCP prophylaxis use, and past or 

current prophylaxis for OIs. Black women were less likely to report current PCP 

prophylaxis compared to White women (adjusted odds ratio, 0.34; 95% CI, 0.13-0.85). 

Black women were also less likely to report current prophylaxis for other OIs compared 

to White women (adjusted odds ratio, 0.50; 95% CI, 0.30-0.83). The investigators 

concluded that Black race was associated with a decreased usage of OI prophylaxis. 

Siegel et al. sought to evaluate disparities in HIV care by interviewing 84 HIV-

positive women in New York City between 1994 and 1995.
50

 Eligible women included 

those not yet diagnosed with AIDS who were between the ages of 20 and 25 years. The 

study population was a sample of HIV-positive females within the New York City 

metropolitan area. Patients completed a questionnaire in which they were asked about 

their use of HIV-related medications, including OI prophylaxis. Prophylactic PCP 

medications included TMP-SMX, aerosolized pentamidine, and dapsone. 

A smaller proportion of Blacks (who comprised 37% of the study population) 

used aerosolized pentamidine than Whites (0% vs. 13%; p<0.05) but no differences were 

noted for TMP-SMX (42% vs. 63%; p>0.05) or dapsone (4% vs. 6%; p>0.05). 

Regression analyses were not conducted in this study so the authors were unable to 

control for other variables that could have influenced their study results. Additionally, 
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criteria for requiring prophylaxis were not mentioned. Nevertheless, the authors 

suggested there may be some disparities for specific types of PCP prophylaxis, as the 

only patients that reported using aerosolized pentamidine were White. 

In 1995-1997, Sackoff et al. retrospectively assessed trends in HIV-related 

medications for patients seen in New York City clinics.
51

 Eligible patients were those 

who met criteria for primary prophylaxis; no patient had a previous episode of PCP or 

MAC. Patients were selected from the Adult/Adolescent Spectrum of Disease (ASD) 

study. The ASD is a multicenter, longitudinal study of HIV patients receiving medical 

care. For this study, PCP prophylaxis consisted of TMP-SMX, atovaquone, pentamidine, 

or dapsone. MAC prophylaxis consisted of clarithromycin, azithromycin, or rifabutin. 

Toxoplasmosis gondii prophylaxis consisted of TMP-SMX. A total of 149 patients were 

eligible to use PCP prophylaxis (CD4+ <200), 130 patients were eligible to use MAC 

prophylaxis (CD4+ <75), and 138 were eligible to use T. gondii prophylaxis (CD4+ 

<145).  

Data were abstracted from four clinic visits at 6-month intervals over the two 

years. The results presented herein are in terms of the number of ‗eligible intervals‘ rather 

than the number of individual patients that were eligible to use prophylaxis. Based on 

bivariable analysis, no significant race-based disparities were noted in the proportions of 

eligible intervals documenting PCP prophylaxis. Of the 299 intervals eligible for PCP 

prophylaxis, 94% of Black intervals were associated with PCP prophylaxis, compared to 

94% of White intervals and 93% of Hispanic intervals (p>0.05). However, of the 261 

MAC eligible intervals, a lesser proportion of Black intervals were associated with MAC 

prophylaxis compared to those for Whites and Hispanics (26% vs. 67% vs. 40%; 

p<0.0001). 
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Two logistic regression analyses were performed to determine demographic 

predictors of PCP and MAC prophylaxis. Race did not influence PCP prophylaxis 

(results from regression analysis were not presented). In the MAC prophylaxis model, the 

number of eligible intervals, the number of outpatient visits, calendar period of first 

eligible interval, race/ethnicity (Black, White, or other), and clinic attended, were all 

predictive of use of MAC prophylaxis. Other covariates, that were not significant, may 

have been included in the model but they were not presented in the article. Nevertheless, 

MAC prophylaxis use was less common among Blacks compared to Whites, (adjusted 

odds ratio 0.08; 95% CI, 0.01-0.52). The authors proposed that Blacks may be 

disadvantaged for MAC prophylaxis but they may not be disadvantaged for PCP 

prophylaxis as overall PCP coverage was quite high.  

Shapiro et al. prospectively evaluated variations in medication utilization within 

the HIV Cost and Services Utilization Study (HCSUS), a nationally representative 

consortium of HIV patients receiving care in the United States.
52

 Utilizing a complex, 

multi-staged sampling process, patients within the HCSUS were randomly selected to 

complete three rounds of interviews at baseline, first follow-up, and second follow-up. 

The interviews were all conducted between 1996 and 1998.  

The authors evaluated disparities by comparing the proportion of patients that did 

not use PCP prophylaxis. To be consistent with the other study results, the crude rates for 

this study are displayed in terms of the proportion of patients that did use PCP 

prophylaxis. A total of 2,864 patients were interviewed, 33% of which were Black. At 

baseline, the crude rates of PCP prophylaxis were numerically lower for Blacks 

compared to any other racial/ethnic group and were as follows: Blacks (62%), Whites 

(77%), Hispanics (64%), others (67%); p<0.05 before and after adjusting for CD4+. At 

the time of the second follow-up, the crude rates were still numerically lower for Blacks, 
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albeit not statistically significant, and were as follows: Blacks (71%), Whites (76%), 

Hispanics (70%), others (82%); p>0.05. 

The investigators conducted a multivariable analysis at the time of the initial 

interview to identify demographic predictors for not using PCP prophylaxis six months 

prior to the first study interview. The analysis included all patients with a CD4+ <500. 

Covariates included age, gender, race/ethnicity, CD4+, HIV risk factor, insurance status, 

education, and geographic region. Blacks had a higher likelihood for not using PCP 

prophylaxis within the six months prior to the initial interview compared to Whites, 

(adjusted odds ratio, 1.54; 95% CI, 1.03-2.29). The authors concluded that Blacks were 

less likely to use PCP prophylaxis, but they were unable to determine the cause for such 

disparities. 

In 1996, Jeffe et al. interviewed 224 HIV-positive patients regarding their use of 

HIV medications.
53

 Patients were recruited from local clinics and hospitals in the St. 

Louis, MO metropolitan area. Patients were questioned about their usage and recognition 

of medications for PCP prophylaxis (TMP-SMX, aerosolized pentamidine, and dapsone). 

Specifically, patients were asked: 1) ―Have you ever heard of the drug?‖, 2) ―Have you 

ever taken the drug?‖, and 3) ―Are you currently taking the drug?‖. They could respond 

―yes,‖ ―no,‖ or ―unsure‖ to the above questions.  

The majority (63%) of study participants were Black. Of all participants, fewer 

Blacks recognized any of the PCP prophylactic medications compared to Whites (65% 

vs. 88%; p<0.001). This race-based disparity persisted when the authors restricted the 

analysis to respondents eligible for PCP prophylaxis, respondents with CD4+ <200 (data 

not shown). They did not conduct a regression analysis to assess respondents‘ recognition 

of PCP prophylaxis; however, the investigators concluded that Blacks underutilized PCP 

prophylactic therapies. 
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Studies that Did Not Detect Black-White Disparities for OI Prophylaxis (n=5)  

Easterbrook et al. prospectively evaluated racial differences in PCP prophylaxis 

among HIV/AIDS individuals in 12 metropolitan centers across the United States.
54

 The 

study was conducted from 1987 to 1988. While the primary study objective was to 

determine differences in disease prognosis and adverse effects related to zidovudine, the 

investigators also evaluated differences in PCP prophylaxis use. A total of 1,025 patients 

with HIV, AIDS, or AIDS-related complex (ARC) with up to 2 years of zidovudine use 

were enrolled. PCP prophylaxis included TMP-SMX or aerosolized pentamidine. 

Only 16% of patients were Black. Of all patients, Blacks were less likely to use 

PCP prophylaxis at time of study enrollment and at follow-up. The unadjusted rate for 

Blacks (23%) was lower compared to Whites (37%) at study enrollment. This disparity 

persisted two years later with only 66% of Blacks versus 75% of Whites using PCP 

prophylaxis. The authors concluded that race had a minimal effect on using OI 

prophylaxis at follow-up after adjusting for differences in prophylaxis use across the 

different study sites (of note, no levels of statistical significance for these finding were 

presented in the study). This was due to the fact that study sites that reported low 

prophylaxis use were predominantly of Black representation and sites with the high 

prophylaxis use were those of low Black representation.  

Moore et al. prospectively collected data from medical records and patient 

interviews for HIV/AIDS patients seeking care at the Johns Hopkins Hospital AIDS 

Service HIV clinic.
55

 Patients were interviewed between 1990 and 1992. The study aimed 

to identify primary predictors for HIV-related drug therapy, including PCP prophylaxis, 

when patients first sought care at a HIV referral clinic and after some time in care. 
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Patients with a CD4+ <200 were deemed eligible for PCP prophylaxis. Prophylaxis 

included TMP-SMX, aerosolized pentamidine, or dapsone.  

Of the 838 patients who met study inclusion criteria, the majority (78%) were 

Black. At baseline, Blacks were less likely to use PCP prophylaxis compared to Whites 

(unadjusted rates, 58% vs. 82%; p<0.001). In a logistic regression model controlling for 

race (Black or White), age, gender, income, education level, geographic location around 

Baltimore, and time from HIV diagnosis to clinical care, Blacks (vs. Whites) were less 

likely to use PCP prophylaxis, (relative odds, 0.27; 95% CI, 0.13-0.56). The authors 

conducted a 6-month interim analysis to determine if these racial disparities existed while 

patients continued in care. No disparities were noted for PCP prophylaxis; 92% of Blacks 

vs. 98% of Whites used prophylaxis (regression analyses were not presented in the study 

results). The authors proposed that any disparities in prophylaxis might only be observed 

when patients enter into care, but these differences may disappear with continuing care in 

a referral center.  

Similar to Moore et al., Smith et al. collected data via a series of patient 

interviews and medical chart abstractions.
56

 Participants were from the AIDS Costs and 

Services Utilization Survey (ACSUS) from 1991 and 1992. The ACSUS was an 

observational, panel survey that consisted of a combination of patient interviews and data 

collected from medical and billing records of HIV-infected individuals. Patients reported 

use of particular PCP prophylactic medications including TMP-SMX, pentamidine, 

dapsone, and pyrimethamine.  

Of the 1,586 study participants, 29% were Black. Bivariable analysis revealed that 

Black participants were less likely to use PCP prophylaxis than White participants 

(unadjusted odds ratio, 0.73; 95% CI, 0.60-0.89). They conducted two multivariable 

regression analyses: the first model included all patients, whereas the second model only 
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included patients with a CD4+ <200, or who had a history of PCP. This inclusion of prior 

PCP implies the investigators were incorporating secondary PCP prophylaxis into their 

analysis. Both regression analyses adjusted for several covariates including: age, gender, 

race/ethnicity (Black, White, Hispanic, or other), CD4+, injection drug use, insurance 

status, income, receipt of home health, counseling or group support, hospitalization, 

ambulatory visits, a usual source of care, participation in clinical trials, and perceived 

health status. Black race was not predictive of a lack of PCP prophylaxis in either of the 

regression models. The adjusted odds ratio for Blacks (vs. Whites) for the likelihood of 

PCP use among all participants was 0.87 (95% CI, 0.70-1.07). For those with a CD4+ 

<200 or with a history PCP, the adjusted odds ratio was 0.83 (95% CI, 0.65-1.06). The 

investigators concluded that racial disparities for the use of PCP prophylaxis did not exist 

within the ACSUS. 

Asch et al. sought to characterize the influence of demographic factors on rates of 

primary prophylaxis for both PCP and MAC from 1996 to 1997.
57

 Patients were selected 

from the HCSUS, the same data source used in the Shapiro et al. study. ―Current use‖ 

included medications that were used six months prior to the baseline interview. Asch et 

al. collected data for several prophylactic medications. PCP prophylaxis consisted of the 

following medications: TMP-SMX, pentamidine, dapsone, TMP, Fansidar (sulfadoxine 

and pyrimethamine), atovaquone, primaquine, and clindamycin. MAC prophylaxis 

included clarithromycin, azithromycin, clofazamine, ethambutol, ciprofloxacin, rifabutin, 

rifampin, sparfloxacin, or ethionamide.  

A total of 2,864 patients completed interviews at baseline. The data were then 

weighted to generate estimates of care across the United States; when weighted, the data 

represented approximately 231,000 patients, 33% of which were Black. The unadjusted 
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rates of PCP prophylaxis at baseline were not significantly different between Blacks and 

Whites (56% vs. 74%; p<0.05 only among patients with a baseline CD4+ <50). 

At follow-up, the gap had narrowed to the point where 69% of Blacks and 75% of 

Whites were using PCP prophylaxis (p>0.05). Likewise, the unadjusted rates of MAC 

prophylaxis at baseline were not significantly different between Blacks versus Whites 

(33% vs. 54%; p=0.05 for most recent CD4+ <50). At follow-up, 34% of Blacks and only 

46% of Whites were using MAC prophylaxis (p>0.05 for most recent CD4+ <50).  

At study follow-up, the two regression analyses controlled for ethnicity (Black, 

White, Hispanic, or other), gender, age, annual household income, education, HIV risk 

factors, geographic region, insurance status, and the number HIV of patients in the 

provider‘s practice. Blacks, compared to Whites, were not disadvantaged regarding PCP 

prophylaxis at baseline, (adjusted odds ratio, 0.93, 95% CI 0.47-1.9). The adjusted odds 

ratio for PCP prophylaxis at follow-up was not reported; nevertheless, the 95% CI was 

0.54-2.4, implying a lack of statistical significance. Blacks were less likely to use MAC 

prophylaxis than Whites at baseline, (adjusted odds ratio, 0.35; 95% CI, 0.20-0.59). This 

race-based disparity no longer existed for Blacks at study follow-up, (adjusted odds ratio, 

0.86; 95% CI, 0.37-2.0). Similar to the study by Moore et al., the investigators proposed 

that any disparities that may have been present at baseline for using prophylaxis no 

longer existed at time of follow-up.  

In a cross-sectional, observational study, Gebo et al. sought to identify 

demographic factors that were associated with lack of OI prophylaxis within the HIV 

Research Network (HIVRN).
58

 The HIVRN is a consortium of 17 primary care sites in 

the United States that provide specialty care to patients with HIV. Patient data were 

retrospectively collected from 10 of the 17 sites in the HIVRN. The sample was not 

nationally representative as it did not represent care from all HIV clinics across the 
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country. Of all the studies, this study defined the most comprehensive criteria for using 

OI prophylaxis. Patients with at least two CD4+ <200 in a given calendar year were 

eligible for PCP prophylaxis (TMP-SMX, dapsone, atovaquone, or aerosolized 

pentamidine). Patients with at least two CD4+ <50 in a calendar year were eligible to use 

MAC prophylaxis (azithromycin, clarithromycin, or rifabutin).  

The authors conducted two separate multivariable regression analyses for use of 

PCP prophylaxis and for use of MAC prophylaxis. The first analysis excluded outpatient 

utilization whereas the second included outpatient utilization, defined as at least four 

outpatient visits in a calendar year. Regression analyses for the use of PCP prophylaxis 

controlled for the following variables: age, gender, race/ethnicity (Black, White, 

Hispanic, or other), HIV risk factor, CD4+, insurance status, and outpatient utilization 

(second model only). The investigators controlled for the following variables: age, 

gender, race/ethnicity (Black, White, Hispanic, or other), HIV risk factor, insurance 

status, and outpatient utilization (second model only) when analyzing use of MAC 

prophylaxis. CD4+ was not included in the MAC model considering all these patients 

had a CD4+ <50.  

Of 2,533 patients deemed eligible to use PCP prophylaxis in this study, 47% were 

Black. In bivariable analysis, Blacks were equally likely to use PCP prophylaxis 

compared to Whites, (unadjusted odds ratio, 0.82; 95% CI, 0.59-1.12). Even after 

controlling for the above covariates, Blacks were equally likely to use PCP prophylaxis, 

(adjusted odds ratio without outpatient utilization, 0.95; 95% CI, 0.68-1.32; adjusted odds 

ratio with outpatient utilization, 0.99; 95% CI, 0.71-1.39). In bivariable analysis, no 

apparent disparities were noted for Blacks using MAC prophylaxis compared to Whites, 

(unadjusted odds ratio, 0.86; 95% CI, 0.48-1.54). This remained so even after controlling 

for covariates, (adjusted odds ratio without outpatient utilization, 0.87; 95% CI, 0.48-
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1.57; adjusted odds ratio with outpatient utilization, 0.90; 95% CI, 0.49-3.03). The 

authors concluded that Blacks were not disadvantaged in the use of OI prophylaxis. 

 

DISCUSSION 

Based on the studies identified in this literature review, the evidence regarding 

racial disparities for the use of OI prophylactic regimens remains inconclusive. The 

studies vary in the sources of data used, definitions of a prophylactic regimen, variables 

included in regression analyses (if performed at all), and study duration. One consistent 

element throughout the four studies that documented race-based disparities was their 

source of data collection.
49, 50, 52, 53

 These studies relied only on data collected from one-

on-one interviews and patient questionnaires. It is possible that these studies introduced 

recall bias into their results. Patients may not have recalled specific clinical details about 

medications used whereas medical records and patient charts are typically completed by 

trained medical professionals and provide much more detailed information. For instance, 

Shapiro et al. instructed patients to provide a range of CD4+ if they could not recall the 

exact value.
52

 Monitoring CD4+ is imperative to assessing when a patient should be 

placed on OI prophylaxis.
39

 A patient-reported range or estimate may skew the 

proportion of patients that truly require prophylaxis, which may have influenced some of 

their study outcomes. 

Another bias with patient interviews is the attitude of distrust held by some Black 

study subjects, which may have precluded them from fully engaging in research 

activities. Black study participants have been shown to be less trusting of research 

investigators than White study participants.
59

 After surveying Black and White 

individuals across the United States regarding their attitudes and reservations for 

engaging in research activities, Blacks were more likely to cite reasons for not 
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participating compared to Whites. One reason included distrust that their physicians 

would not fully explain the risks associated with participation in such research. They also 

did not believe they could freely ask their physician questions.
59

  

Yet another issue involved cultural competency. Cultural competency refers to 

how one can effectively interact with individuals of other cultural backgrounds. A survey 

in Baltimore, MD was conducted to observe how minority patients rated their physicians‘ 

level of cultural competency.
60

 Patients of physicians with greater cultural competency 

were more likely to share information with their physicians. Black participants 

completing interviews may be negatively influenced if the interviewees or medical 

professionals are of a non-Black race. On the contrary, there are data to suggest that 

patient-provider race concordance has a negligible impact on minority health. A 

systematic review of the literature concluded that the evidence supporting an association 

between concordant race and health outcomes is in fact inconclusive.
61

 Future 

investigations should strive to identify factors that may influence the interaction between 

Black and other minority patients and their health care providers. 

Of the six studies that did not document racial disparities for PCP prophylaxis, the 

studies by Moore et al. and Asch et al. were the only two to evaluate disparities 

longitudinally by assessing prophylaxis usage at study entry and at follow-up.
55, 57

 Their 

findings suggest that Blacks may be less likely to use prophylaxis when they first enter 

care, but any differences may dissipate as they continue to use proper follow-up. 

Additionally, five of the six studies incorporated some form of medical record/patient 

chart abstraction as a method for data collection.
51, 54-56, 58

 This implies that collecting 

objective, clinical data from medical records may be a more reliable source of 

determining the presence of disparities in prophylaxis rather than gathering subjective 

data from patient interviews and questionnaires alone. 
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Interestingly, the findings from the present literature review differ from the 

findings of a previous literature review conducted by Palacio et al.
62

 Most of the studies 

from their review did not find ethnic minorities to be disadvantaged in regards to use of 

OI prophylaxis. Some of these discrepancies may be explained by the differences in the 

search strategy. For example, Palacio et al. did not explicitly include studies that 

evaluated Black-White disparities; rather, they evaluated White/non-White disparities. 

This resulted in five articles that were excluded from the present review. They also 

searched the HealthSTAR database in addition to MEDLINE, whereas the present study 

only searched the MEDLINE database. Additionally, their literature search was 

conducted on October 1, 2001, which precluded them from identifying two of the articles 

included in the present review (published December 2001 and September 2005).
57, 58

 

 

Pertinent Studies that Failed to Meet Inclusion Criteria 

The following studies did not meet inclusion criteria for this literature review; 

however, they are worthy of additional discussion as they addressed disparities for non-

White populations. One such study was conducted by McLaughlin et al. in 1991 using 

New Jersey Medicaid data.
63

 While the authors did not explicitly evaluate disparities 

between Blacks and Whites, they did note that non-Whites were less likely to use PCP 

prophylaxis (TMP-SMX, pentamidine, dapsone). This was also the only study to specify 

appropriate dosages for PCP prophylaxis; PCP prophylaxis excluded TMP-SMX 

administration that would typically be associated with urinary tract infections (i.e., TMP-

SMX prescribed for less than 21 days and at higher average daily doses). The 

investigators targeted average daily doses of ―1600mg of TMP‖ and ―320mg of SMX‖ 

with an average daily supply of 30 days. A proportional hazards regression model was 

used to determine the effect of race on PCP prophylaxis. After controlling for age, 
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gender, IDU, race (non-White or White), year of AIDS diagnosis, and source of primary 

ambulatory care, non-Whites were less likely to use PCP prophylaxis (adjusted RR, 0.57; 

95% CI, 0.40-0.70). The earliest guideline recommendations from 1989 suggested using 

320mg of TMP and 1600mg of SMX for PCP prophylaxis.
14

 More than likely, the 

investigators accidentally reversed the ―TMP‖ and ―SMX‖ components in their 

manuscript. Present day recommendations are to use lower dosages of TMP-SMX, either 

one double-strength (160mg of TMP and 800mg of SMX) or one single-strength tablet 

(80mg of TMP and 400mg of SMX) daily.
39

 

 Another study worth noting was by Graham et al. from 1990-1992.
64

 They aimed 

to describe the utilization of PCP prophylaxis among HIV-positive homosexual/bisexual 

men in the Multicenter AIDS Cohort Study (MACS), an ongoing prospective cohort of 

homosexual/bisexual men living in Baltimore/Washington D.C., Chicago, Los Angeles, 

and Pittsburgh. No race-based disparities were noted for PCP prophylaxis use between 

Whites and non-Whites after controlling for age, CD4+, symptom severity, insurance 

status, hospitalization, outpatient use, income, education, race (non-White or White). The 

adjusted odds ratio for Whites (vs. non-Whites) for using PCP prophylaxis was 1.28 

(95% CI, 0.90-1.84) implying race was not related to lack of preventative therapy. These 

two studies, although not explicitly focusing on Blacks, demonstrate the difficulties in 

drawing sound conclusions for race-based disparities in OI prophylaxis. 

 

Limitations of this Literature Review 

Some limitations should be considered when interpreting the findings of this 

literature review. Despite an attempt to include all relevant studies, some studies may 

have been omitted due to the inclusion/exclusion criteria. The review relied on full-text 

studies that were published in peer-reviewed journals that are indexed in MEDLINE. 
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Additionally, this review did not attempt to evaluate the quality of the individual studies. 

Finally, publication bias may have influenced some authors‘ decisions to submit their 

study results for publication due to a lack of statistically significant study findings. 

 

Recommendations for Future Research  

Further research is needed to determine whether any racial disparities currently 

exist in the use of OI prophylaxis. HAART was first made available in 1996.
65

 The 

studies discussed in this review were conducted between 1987 and 2001. Their findings, 

although mixed, may not reflect recent changes in HIV/AIDS clinical practice, thereby 

creating a gap in knowledge for potential disparities in the past decade.  

While many of these studies evaluated ―prophylaxis use,‖ the studies did not 

delve deeply into medication-specific information such as patient safety, 

pharmacokinetics-pharmacodynamics, and drug-drug interactions. It is possible that not 

all patients are compliant with these recommendations for various reasons and may not 

receive the full benefits of treatment. Focusing on these issues may provide deeper 

insight into what has been previously denoted as use of OI prophylaxis in the literature.  

Based on this review, one may conclude that Blacks may not be disadvantaged for 

prophylaxis once they receive care. However, patients can only use prophylaxis once they 

have sought care, which raises the complex issue of race-based disparities in access to 

care. It may become increasingly difficult to study OI-related disparities as HAART 

continues to reduce the overall incidence of these infections in the U.S. HIV/AIDS 

population. Perhaps the question of such disparities may extend to other populations, 

such as those in resource-limited settings, where OIs remain a common occurrence. 
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CONCLUSION  

The evidence regarding race-based disparities in OI prophylaxis is inconclusive. 

The findings of the studies presented in this review may not reflect recent changes in 

HIV/AIDS clinical practice. It is possible that disparities in OI prophylaxis use might 

only be observed when patients first enter into care, but these initial differences may 

dissipate as patients continue with care in a referral center. Further research is warranted 

to explore potential race-based disparities in OI prophylaxis.  
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CHAPTER THREE 

Study #1: Cardiovascular Disease-Related Hospitalizations in Blacks 

with HIV/AIDS 

 

INTRODUCTION 

Despite the many advances in HIV/AIDS care over the years, Blacks in the 

United States continue to comprise the majority of all HIV/AIDS-related hospitalizations; 

Blacks with HIV/AIDS are hospitalized at a higher rate than any other race or ethnicity 

with HIV/AIDS in the United States.
1, 4

 The rates of HIV/AIDS-related hospitalizations 

have markedly decreased since highly active antiretroviral therapy (HAART) became 

available to patients almost 15 years ago.
3, 4

 These advances in therapy have resulted in 

an epidemiological shift in the predominant causes of hospitalization; studies have 

documented a trend toward non-AIDS defining chronic illnesses, including 

cardiovascular disease (CVD), as an increasing cause for hospitalizations among 

individuals diagnosed with HIV/AIDS.
3, 4

 However, data are limited regarding how this 

change has impacted the Black HIV/AIDS community. Therefore, this study evaluated 

the association between race and CVD-related hospitalization among Blacks and Whites 

with HIV/AIDS. This study also compared the types of CVD-related hospitalizations 

between Blacks and Whites with HIV/AIDS. Finally, this study compared the proportion 

and types of CVD-related hospitalizations between Blacks with HIV/AIDS and Blacks 

without HIV/AIDS. 
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METHODOLOGY 

Data Source 

Data for this study came from the U.S. National Hospital Discharge Survey 

(NHDS). The NHDS is a publicly available, national, probability sample survey that has 

been administered annually by the Centers for Disease Control and Prevention (CDC) 

since 1965.
66

 These surveys collect data from non-federal, short-stay hospitals 

(institutions with an average length of stay <30 days) in order to characterize inpatients 

discharged from such facilities. Data from the NHDS have been previously used to 

characterize CVD-related hospitalizations in varying patient populations.
67-69

 

The unit of measure for the NHDS is the hospital discharge rather than the 

individual patient; therefore, there is the slight possibility that patients can be sampled 

more than once in a given year. Each hospital discharge is assigned a survey analysis 

weight to generate national estimates of hospital discharges. Hospitals and hospital 

discharges are selected via a multi-stage sampling design to provide unbiased national 

estimates of hospital utilization. Hospital staff are specially trained by U.S. Bureau of the 

Census personnel to complete surveys by abstracting information from patients‘ medical 

records. Collected information includes hospital demographics and patient 

characteristics; patient variables include age, gender, race, date of hospital admission and 

discharge, performed procedures, and discharge diagnoses. Up to seven diagnostic codes 

can be classified using five digit ICD-9-CM codes, where the first code is the principal 

discharge diagnosis. The use of such coding is a widely recognized system for uniformly 

classifying diagnoses and is maintained by the World Health Organization.
70

 An example 

of the NHDS survey instrument is located in Appendix A.  

 



 58 

Study Overview 

Study design 

This was an observational, retrospective comparison of hospitalizations between 

Blacks and Whites with HIV/AIDS and between Blacks and Whites without HIV/AIDS. 

Hospital discharges were retrieved from the 1996-2008 NHDS. Individual public-use 

data files for years 1996 through 2008 were downloaded from the CDC‘s National Center 

for Health Statistics website and merged into one file.
71

 Study approval was obtained 

from The University of Texas Health Science Center at San Antonio Institutional Review 

Board. 

 

Inclusion and exclusion criteria 

This study encompassed all hospitalizations that occurred among Blacks and 

Whites between 1996 and 2008. Patients <15 years of age at time of hospitalization and 

those of non-Black or non-White race were excluded from the study. Additionally, 

patients who were hospitalized <24 hours were excluded from data analysis as these 

types of hospitalizations may be more representative of emergency care.  

 

Study Definitions 

Hospitalizations for HIV/AIDS patients were defined as any hospitalization with 

at least of one the following HIV/AIDS ICD-9-CM codes at time of hospital discharge: 

042-044 (HIV disease), V08 (asymptomatic HIV infection), or 079.53 (HIV-2 illness). A 

CVD-related hospitalization was defined as an ICD-9-CM code for CVD in the principal 

discharge position; any non-CVD ICD-9-CM code in the principal position was classified 

as a non-CVD-related hospitalization. CVD diagnoses were defined as having at least one 
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of the following ICD-9-CM codes: hypertension (401-404), coronary heart disease (410-

414, 429.2), heart failure (428), or stroke (430-438) These definitions were adopted from 

the American Heart Association definition for CVD; however, congenital cardiovascular 

defects were excluded from the present definition.
27

 A complete list of CVD ICD-9-CM 

codes is listed below in Table 3.1.  
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Table 3.1:  Definitions of cardiovascular disease (CVD) by International Classification 

of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) codes 
27

 

 

ICD-9-CM Code Disease/Condition 

401-404 Hypertension 

401xx Essential hypertension 

402xx Hypertensive heart disease 

403xx Hypertensive chronic kidney disease 

404xx Hypertensive heart and chronic kidney disease 

410-414, 429.2 Coronary Heart Disease 

410xx Acute myocardial infarction 

411xx Other acute and subacute forms of ischemic heart disease 

412xx Old myocardial infarction  

413xx Angina pectoris 

414xx Other forms of chronic ischemic heart disease 

429.2x Cardiovascular disease, unspecified 

428 Heart Failure 

428xx Heart failure 

430-438 Stroke 

430xx Subarachnoid hemorrhage 

431xx Intracerebral hemorrhage 

432xx Other and unspecified intracranial hemorrhage 

433xx Occlusion and stenosis of precerebral arteries 

434xx Occlusion of cerebral arteries 

435xx Transient cerebral ischemia 

436xx Acute, but ill-defined, cerebrovascular disease 

437xx Other and ill-defined cerebrovascular disease 

438xx Late effects of cerebrovascular disease 
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Study Variables  

All data for this study were retrieved from the 1996-2008 NHDS. Variables 

included patient demographic data (age, race, gender, insurance status), discharge 

diagnoses, survey year, hospital geographic region, and survey weights. A more complete 

description of each variable can be found in Table 3.2. 
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Table 3.2:  Study variables retrieved from the National Hospital Discharge Survey 

(NHDS) 
72

 

Study Variable Description 

Survey year / year 

of discharge 
 Year of hospital discharge 

 Survey year options: 1996, 1997, 1998, 1999, 2000, 2001, 2002, 

2003, 2004, 2005, 2006, 2007, 2008 

Age (years)  Age at time of hospitalization 

 This refers to the age of the patient on the birthday prior to 

admission to the hospital inpatient service 

Race  Race as defined in the medical record face sheet and/or 

discharge summary  

 NHDS race options: White, Black/African American, American 

Indian/Alaskan Native, Asian, Native Hawaiian or other Pacific 

Islander, Other, Multiple race indicated (≥ 2 races; reporting of 

multiple races in the NHDS is almost non-existent), Not stated 

Gender  Gender as defined in the medical record face sheet and/or 

discharge summary 

 Gender options: Male or female 

Survey analysis 

weight 
 The 5-digit number assigned to each record to allow inflation to 

national or regional estimates 

Discharge 

diagnoses 
 One or more diseases or injuries (or some factor that influences 

health status and contact with health services that is not itself a 

current illness or injury) listed by the attending physician on the 

patient medical record 

 Up to seven accompanying diagnoses can be made; the first 

code is considered to be the principal diagnosis 

Insurance status  Primary/principal expected source of payment 

 Insurance options: Worker‘s compensation, Medicare, 

Medicaid, other government, Blue Cross/Blue Shield, 

HMO/PPO, other private insurance, self-pay, no charge, other, 

not stated 
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Table 3.2: (continued) 

Geographic region 

 
 Geographic region of the hospital: hospitals are classified by 

location in one of the four geographic regions of the United 

States that correspond to those used by the U.S. Bureau of the 

Census 

 Regional options: 

o Northeast (Maine, New Hampshire, Vermont, 

Massachusetts, Rhode Island, Connecticut, New York, New 

Jersey, and Pennsylvania) 

o Midwest (Michigan, Ohio, Illinois, Indiana, Wisconsin, 

Minnesota, Iowa, Missouri, North Dakota, South Dakota, 

Nebraska, and Kansas) 

o South (Delaware, Maryland, District of Columbia, Virginia, 

West Virginia, North Carolina, South Carolina, Georgia, 

Florida, Kentucky, Tennessee, Alabama, Mississippi, 

Arkansas, Louisiana, Oklahoma, and Texas) 

o West (Montana, Idaho, Wyoming, Colorado, New Mexico, 

Arizona, Utah, Nevada, Washington, Oregon, California, 

Hawaii, and Alaska) 

 

Dependent variable  

The primary outcome of interest for this study was the occurrence of a CVD-

related hospitalization between Blacks and Whites with HIV/AIDS, wherein, CVD was 

the principal discharge diagnosis. Principal discharge diagnoses were determined 

according to ICD-9-CM codes, as described under ―Study Definitions.‖ A description of 

the dependent variable is shown in Table 3.3. 

 

Table 3.3:  Dependent variable 

Dependent Variable Category Operational 

Definition 

Numeric Coding 

Primary diagnosis for a 

CVD-related 

hospitalization 

Categorical Not CVD-related 0 

CVD-related 1 
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Independent variables 

The independent variables in this study included the following: race, year of 

hospitalization, age, gender, geographic region, insurance status, and presence of chronic 

kidney disease (CKD). Race (Black or White) was included as a variable as the overall 

study objective was to evaluate if there was an association between Black race and CVD-

related hospitalization. Age, gender, and year of hospitalization were included as 

independent variables to mirror the variables used in the regression analyses of previous 

studies evaluating racial differences in CVD.
4, 9, 28

 Geographic region and insurance 

status were also included as these variables have been shown to be associated with race-

based differences in HIV/AIDS patients.
1, 16, 73

 Lastly, CKD (ICD-9-CM code 585) was 

included as it has been cited as a contributing factor in the development of CVD.
74, 75

 The 

variables for age and insurance status were each collapsed into broader categories as cell 

sizes with less than 30 discharge records may produce unreliable estimates.
71

  

Age was collapsed into the following categories: 15-29 years, 30-49 years, and 

≥50 years. The CDC has recognized that certain age groups may experience different 

rates of HIV infection and may face certain disease-related challenges. For instance, 

diagnoses between 2005 and 2008 increased in the 15-29 and 45-59 year age groups, yet 

remained stable in the 30-34 and 40-44, and ≥60 year age groups, while rates of 

infections decreased for the 35-39 year age group.
76

 Additionally, the CDC has noted that 

the increase in the number of older adults (≥50 years of age) is not only due to increased 

transmission within this age population, but has also been attributed to increased survival 

with improved antiretroviral therapy. Thus, age was collapsed into these three categories. 

Insurance status was collapsed into the following categories: uninsured (no 

charge, self-pay), private (Blue Cross/Blue Shield, HMO/PPO, other private insurance), 

Medicare, Medicaid, or other/unknown (other government payment, worker‘s 
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compensation, other, not stated). Previous studies assessing insurance coverage in 

HIV/AIDS patients have used similar, exclusive categories including: uninsured, private, 

Medicare/other, and Medicaid,
77

 or, commercial insurance, Federal/Medicare, 

State/Medicaid and workers compensation, and other insurance.
78

 Thus, insurance was 

collapsed into these five categories. A more detailed description of all the independent 

variables is located in Table 3.4.  
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Table 3.4:  Independent variables 

Variable Category Operational 

Definition 

Numeric 

Coding 

Race Dichotomous White 0 

Black 1 

Year of hospitalization  Categorical 1996 1 

1997 2 

1998 3 

1999 4 

2000 5 

2001 6 

2002 7 

2003 8 

2004 9 

2005 10 

2006 11 
2007 12 

2008 13 

Age (years)
+
 Categorical 15-29 1 

30-49 2 

≥50 3 

Gender Dichotomous Female 0 

Male 1 

Geographic region Categorical Northeast 1 

Midwest 2 

West 3 

South 4 

Insurance status
†
 Categorical Private 1 

Uninsured 2 

Medicaid 3 

Medicare 4 

Other/unknown 5 

Chronic kidney disease 

(CKD) 

Dichotomous No CKD 0 

CKD 1 
+
 Age, while categorized as a continuous variable within the NHDS, was collapsed into 

categorical data in the present study 
†
 Insurance was collapsed into five broad categories 
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Data Analysis 

While the main objective of this study was to assess if Black race was associated 

with CVD-related hospitalizations, this study involved additional objectives. This section 

describes each of the specific objectives, their accompanying hypotheses, and the analytic 

methods that were used to test each of the hypotheses.  

 

Statistical analysis 

All data were analyzed using JMP 8.0® (SAS Corp, Cary, NC). A pre-specified, 

two-tailed alpha-level <0.05 was used to determine statistical significance. Patient 

discharge weights were incorporated to generate nationally representative estimates. Chi-

square tests were used for bivariable analysis of categorical data. A binomial logistic 

regression model was constructed to identify independent risk factors for the primary 

study outcome: CVD-related hospitalization. 

 

Objective 1.1 

The first objective of this study was to identify risk factors that are associated 

with a CVD-related hospitalization among patients with HIV/AIDS. Specifically, the 

objective sought to determine if Black race was associated with CVD-related 

hospitalizations after controlling for potential confounders. The cohort for this objective 

included all hospitalized Blacks and Whites who carried a HIV/AIDS diagnosis.  

Part of this objective involved determining if there were baseline demographic 

differences between hospitalized Blacks and Whites with HIV/AIDS. Selected patient 

demographics included age, gender, geographic region, insurance status, and CKD. All 

demographic data were reported as proportions and compared between Blacks and 

Whites. Part of this objective also included trending mean age between Blacks and 
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Whites with HIV/AIDS at time of hospitalization to explore the possibility of earlier 

onset of CVD hospitalization between the two races.  

The data were presented as proportions of hospitalizations for each year, stratified 

by race. This was based on the following calculation: total number of CVD-related 

hospitalizations in a given year (numerator = No. of CVD-related hospitalizations) 

divided by the total number of hospitalizations for each year (denominator = No. of 

CVD-related + non-CVD-related hospitalizations) x 100%. The calculation was repeated 

for each study year (1996-2008).  

 

H0 1.1 

The null hypothesis for this objective was that after controlling for gender, age, 

year of hospitalization, geographic region, insurance status, and presence of CKD, there 

is no statistically significant association between race and CVD-related hospitalization. 

H0 1.1 was tested using a binomial logistic regression, the details of which are described 

in the following section entitled ―Regression Analysis.‖ 

The chi-square test was performed to determine if there were statistically 

significant differences in selected demographics between Blacks and Whites with 

HIV/AIDS. Odds ratios (with White race as the referent group) with corresponding 95% 

confidence intervals and p-values were used to denote statistical significance.  

  

Regression Analysis 

A binomial logistic regression was used as the response variable is dichotomous 

(CVD-related hospitalization) and multiple predictor variables were included in the 

model. The basis for the regression equation is derived from the equation for a linear 

regression:
79, 80
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Y = β0 + β1X1 + … + βnXn 

 

Logistic regression involves the logarithmic transformation of the dependent 

variable, Y, to the log odds ratio. The logit, or the natural log of the odds, is as follows:  

 

logit (p) = ln [ p / (1 - p) ] = β0 + β1X1 + … + βnXn 

 

Regression model variables: 

Y: 

This is the probability the response variable = 1. For this study, the response 

variable is CVD-related hospitalization. 

 

X: 

These are the independent explanatory variables, also known as risk factors.  

X1 = Race 

X2 = Gender 

X3 = Age 

X4 = Geographic region 

X5 = Insurance status 

X6 = Year 

X7 = CKD 

 

p:  

The probability for response variable of 1 (CVD-related hospitalization) 
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1-p: 

The probability for response variable of 0 (no CVD-related hospitalization) 

 

n: 

The number of predictor variables, X. 

 

β0: 

This is the intercept constant, or the Y intercept, a mathematical constant that 

lacks clinical interpretation. This is the point at which the regression line crosses the Y 

axis. 

 

β: 

The regression coefficient for each predictor variable and the slope of the 

explanatory variable. 

 

 

Odds ratios and 95% confidence intervals 

As logistic regression calculates the odds of an event occurring, the results from 

the analysis can be presented as odds ratio. Therefore, the results of the regression 

analysis are presented as odds ratios with corresponding confidence intervals. 
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Odds ratios:  

Odds ratios measure the effect size for each explanatory variable on the dependent 

variable. This was calculated by exponentiating the regression coefficients. 

 

Odds Ratio = e 
(β)

 

95% confidence intervals:  

The 95% confidence intervals were also calculated for the odds ratios to denote 

statistical significance for each explanatory variable‘s effect on the dependent variable. 

These was calculated by exponentiating the upper and lower 95% limits of β: 

 

Lower 95% of Odds Ratio = e 
(lower 95% of β) 

Upper 95% of Odds Ratio = e 
(upper 95% of β)

 

 

Description of regression analysis results 

β: 

This is the regression coefficient for each predictor variable and the slope of the 

explanatory variable. 

 

Standard error: 

This is the standard error of the regression coefficient; it is the estimated precision 

of the coefficient. 

 

 

Wald chi-square:  
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This is the test statistic to test the significance of the coefficients for each variable 

and is calculated as follows: 

 

Wald chi-square = (β ÷ standard error) 
2 

 

P-value:  

This is the observed significance probability for the chi-square tests; the level of 

significance of the Wald chi-square value. 

 

95% confidence limits of β: 

These are the upper and lower 95% confidence limits for β. 

 

 

Assessing model fit 

The “Whole Model Test” from the JMP 8.0® regression results describes how 

well the binomial logistic regression model fits the data.
81, 82

 The variables from the test 

are described below. 

 

Chi-square:  

This is the likelihood ratio chi-square test for the model.  

 

Model p-value: 

This is the observed statistical significance of the model for the likelihood ratio 

chi-square test. 
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R
2
 (U): 

This is the proportion of total uncertainty attributed to the model fit. This value 

indicates the percent variance of the response variable that is explained by the model. The 

value is interpreted on a scale of 0 to 1. A value of 1 indicates the model predicted the 

outcome with 100% certainty. It is possible to obtain a small value that is still statistically 

significant when analyzing very large samples. 

 

Objective 1.2 

The second research objective was to determine if there was a statistically 

significant difference in the proportions of CVD-related hospitalization type between 

Blacks and Whites with HIV/AIDS. This objective included all hospitalizations that were 

primarily related to CVD that occurred among Blacks and Whites with HIV/AIDS. The 

different types of CVD included hypertension, heart failure, stroke, or coronary heart 

disease. The various types of CVD-related hospitalization are reported as proportions. 

This objective also encompassed stratification of the different types of CVD by gender to 

further explore the possibility of a gender-race interaction. 

 

H0 1.2 

The null hypothesis for this objective was that there is no statistically significant 

association between CVD-related hospitalization type and race. H0 1.2 was tested using 

bivariable analysis. Specifically, the chi-square test was performed to determine if there 

was a statistically significant difference in the types of CVD for Blacks with HIV/AIDS 

compared to Whites with HIV/AIDS. The chi-square test was also used to compare the 

types of CVD by gender among those with HIV/AIDS; a comparison was first made 
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between Black females and Blacks males, followed by a separate comparison for White 

females and White males.  

 

Objective 1.3 

The third objective for this study was to determine if the proportion of CVD-

related hospitalizations in Blacks with HIV/AIDS was similar to the proportion of CVD-

related hospitalizations in Blacks without HIV/AIDS from 1996 to 2008. Part of this 

objective included trending mean age between Blacks with HIV/AIDS and Blacks 

without HIV/AIDS to explore the possibility of earlier onset of CVD-related 

hospitalization in the HIV/AIDS population.  

The data are presented as proportions of hospitalizations for each year, stratified 

by HIV/AIDS status. This was based on the following calculation: total number of CVD-

related hospitalizations in a given year (numerator = No. of CVD-related hospitalizations) 

divided by the total number of hospitalizations for each year (denominator = No. of 

CVD-related + non-CVD-related hospitalizations) x 100%. The calculation was repeated 

for each study year (1996-2008). 

 

H0 1.3 

The null hypothesis for this objective was that there are no statistically significant 

differences in the proportion of CVD-related hospitalization between Blacks with 

HIV/AIDS and Blacks without HIV/AIDS for any year from 1996 to 2008. H0 1.3 was 

tested using chi-square analysis.  
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Objective 1.4 

The fourth objective was to determine if there are statistically significant 

differences in the proportions of CVD-related hospitalization type in Blacks with 

HIV/AIDS and in Blacks without HIV/AIDS. This objective included all hospitalizations 

primarily related to CVD that occurred among Blacks (with HIV/AIDS and without 

HIV/AIDS). The different types of CVD included hypertension, heart failures, stroke, or 

coronary heart disease. The various types of CVD-related hospitalizations are reported as 

proportions for Blacks with HIV/AIDS and Blacks without HIV/AIDS.  

 

H0 1.4 

The null hypothesis for this objective is that there was no statistically significant 

difference in the proportions of CVD-related hospitalization type between Blacks with 

HIV/AIDS and Blacks without HIV/AIDS. Specifically, the chi-square test was 

performed to determine if there is a statistically significant difference in the type of CVD-

related hospitalization. 

 

Objective 1.5 

The fifth objective was to determine if there are statistically significant 

differences in the proportions of CVD-related hospitalization type in Whites with 

HIV/AIDS and in Whites without HIV/AIDS. This objective included all hospitalizations 

primarily related to CVD that occurred among Whites (with HIV/AIDS and without 

HIV/AIDS). The different types of CVD included hypertension, heart failures, stroke, or 

coronary heart disease. The various types of CVD-related hospitalizations are reported as 

proportions for Whites with HIV/AIDS and Whites without HIV/AIDS. 
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H0 1.5 

The null hypothesis for this objective was that there are no statistically significant 

differences in the proportions of CVD-related hospitalization type between Whites with 

HIV/AIDS and Whites without HIV/AIDS. Specifically, the chi-square test was 

performed to determine if there was a statistically significant difference in the type of 

CVD-related hospitalization.  

 

RESULTS 

Study Cohort Description 

Hospital Discharges in Blacks and Whites with HIV/AIDS   

There were an estimated 1.5 million hospital discharges that occurred in Blacks 

and Whites with HIV/AIDS between 1996 and 2008.  Approximately 155,000 discharges 

occurred in 1996, decreasing to 110,000 discharges in 2008, for an annual average of 

115,000 discharges. A rising majority of discharges occurred among Blacks; Blacks 

constituted 54% of discharges in 1996 and 69% in 2008. 

Annual non-institutionalized civilian population estimates for persons ≥15 years 

of age were retrieved from the United States Census Bureau to generate population-based 

incidence rates for discharges for Blacks and Whites. The numbers of annual weighted 

and unweighted discharges are summarized in Table 3.5 and the incidence rates are 

presented in Figure 3.1. The incidence rate for HIV/AIDS-related discharges in Blacks 

was 34.5 per 10,000 population in 1996 and decreased to 26.7 per 10,000 population by 

2008, for an annual average of 27.9 per 10,000 population. Of note, the rate of decline 

was not steady across all years. For Whites, the incident rate for HIV/AIDS-related 

discharges in 1996 was 4.2 per 10,000 population and decreased to 1.7 per 10,000 
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population by 2008, for an annual average of 2.1 per 10,000 population.  Four-percent of 

all discharges were associated with a primary CVD diagnosis, with a prevalence of 4% 

among Blacks and 2% among Whites.   
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Table 3.5:  Number and incidence rate of hospital discharges for Blacks and Whites 

with HIV/AIDS from 1996-2008 

  

 

Year Unweighted Weighted U.S. Census 

Population 

Estimates* 

Population-

based Incidence 

(per 10,000 

population) 
N % N % RSE

†
 

Blacks 9,881 - 952,959 - - - - 

1996 870 8.8% 83,554 8.8% 10.5% 24,240,780 34.5 

1997 670 6.8% 64,931 6.8% 9.4% 24,625,863 26.4 

1998 725 7.3% 70,237 7.4% 11.8% 25,080,410 28.0 

1999 811 8.2% 62,843 6.6% 9.9% 25,466,422 24.7 

2000 694 7.0% 62,911 6.6% 9.5% 25,878,206 24.3 

2001 763 7.7% 74,583 7.8% 9.0% 25,441,709 29.3 

2002 739 7.5% 61,871 6.5% 9.5% 25,883,167 23.9 

2003 739 7.5% 75,854 8.0% 11.4% 26,277,448 28.9 

2004 835 8.5% 70,388 7.4% 9.1% 26,729,634 26.3 

2005 845 8.6% 68,792 7.2% 9.2% 27,236,334 25.3 

2006 831 8.4% 90,251 9.5% 8.6% 27,710,247 32.6 

2007 913 9.2% 90,674 9.5% 8.4% 28,073,242 32.3 

2008 446 4.5% 76,070 8.0% 17.5% 28,484,681 26.7 

Average 760 - 73,305 - - 26,240,626 27.9 

Whites 4,877 - 507,446 - - - - 

1996 620 12.7% 71,575 14.1% 9.9% 171,654,597 4.2 

1997 455 9.3% 44,854 8.8% 10.3% 173,140,851 2.6 

1998 409 8.4% 51,071 10.1% 10.3% 174,695,268 2.9 

1999 362 7.4% 35,080 6.9% 12.6% 176,091,720 2.0 

2000 357 7.3% 33,989 6.7% 13.3% 177,608,213 1.9 

2001 375 7.7% 3,689 0.7% 31.1% 180,719,722 0.2 

2002 331 6.8% 40,852 8.1% 11.1% 182,617,260 2.2 

2003 321 6.6% 41,791 8.2% 12.6% 184,091,810 2.3 

2004 380 7.8% 46,768 9.2% 11.6% 185,927,272 2.5 

2005 375 7.7% 30,409 6.0% 12.8% 187,853,659 1.6 

2006 386 7.9% 40,960 8.1% 11.4% 189,790,148 2.2 

2007 331 6.8% 32,889 6.5% 12.5% 191,110,071 1.7 

2008 175 3.6% 33,519 6.6% 19.9% 192,557,381 1.7 

Average 375 - 39,034 - - 182,142,921 2.1 

*Annual U.S. non-institutionalized civilian population estimates for individuals ages ≥15 years 

†Relative standard error (RSE), visits estimates with RSE values greater than 30% are not 

deemed reliable 
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Figure 3.1:  Population-based incidence of hospital discharges for Blacks and Whites 

with HIV/AIDS from 1996-2008 

 

  

 

Hospital Discharges in Blacks and Whites without HIV/AIDS 

There were an estimated 288 million hospital discharges that occurred in Blacks 

and Whites without HIV/AIDS between 1996 and 2008. Approximately 21 million 
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average of 22 million discharges. Blacks constituted a minority of these discharges; in 

1996, Blacks constituted only 15% of these discharges and 18% in 2008. 

 The numbers of annual weighted and unweighted discharges in Blacks and 

Whites are summarized in Table 3.6 and the population-based incidence rates for 

discharges are presented in Figure 3.2. The magnitude of difference in the incidence rates 

between Blacks and Whites was much lower for the non-HIV/AIDS cohort than for the 

HIV/AIDS cohort. The incidence rate for non-HIV/AIDS discharges among Blacks was 

131.8 per 1,000 population in 1996 and increased to 150.3 per 1,000 population by 2008, 

for an annual average of 133.3 per 1,000 population. For Whites, the incident rate for 

non-HIV/AIDS discharges in 1996 was 105.0 per 1,000 population and decreased to 99.2 

per 1,000 population by 2008, for an annual average of 102.7 per 1,000 population. 

Fifteen-percent of all non-HIV/AIDS discharges were associated with a primary CVD 

diagnosis; the prevalence was similar in both Blacks and Whites (15%). 
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Table 3.6:  Number and incidence rate of hospital discharges for Blacks and Whites 

without HIV/AIDS from 1996-2008 

Year Unweighted Weighted U.S. Census 

Population 

Estimates* 

Population-

based 

Incidence 

(per 1,000 

population) 

N % N % RSE
†
 

Blacks 441,731 - 45,483,237 - - - - 

1996 28,733 6.5% 3,194,546 7.0% 8.8% 24,240,780 131.8 

1997 29,254 6.6% 3,167,184 7.0% 7.3% 24,625,863 128.6 

1998 30,144 6.8% 3,248,675 7.1% 10.7% 25,080,410 129.5 

1999 32,894 7.4% 3,242,506 7.1% 8.0% 25,466,422 127.3 

2000 32,566 7.4% 3,074,468 6.8% 7.6% 25,878,206 118.8 

2001 35,925 8.1% 3,357,742 7.4% 7.0% 25,441,709 132.0 

2002 35,819 8.1% 3,476,068 7.6% 7.3% 25,883,167 134.3 

2003 34,603 7.8% 3,580,805 7.9% 9.2% 26,277,448 136.3 

2004 39,720 9.0% 3,621,487 8.0% 7.3% 26,729,634 135.5 

2005 40,945 9.3% 3,638,386 8.0% 6.7% 27,236,334 133.6 

2006 41,135 9.3% 3,764,955 8.3% 6.7% 27,710,247 135.9 

2007 41,205 9.3% 3,835,824 8.4% 6.6% 28,073,242 136.6 

2008 18,788 4.3% 4,280,591 9.4% 15.2% 28,484,681 150.3 

Average 33,979 - 3,498,711 - - 26,240,626 133.3 

Whites 1,779,007 - 243,248,204 - - - - 

1996 127,650 7.2% 18,028,423 7.4% 6.5% 171,654,597 105.0 

1997 134,253 7.5% 18,216,498 7.5% 6.0% 173,140,851 105.2 

1998 136,760 7.7% 18,767,335 7.7% 5.9% 174,695,268 107.4 

1999 133,439 7.5% 18,834,238 7.7% 7.5% 176,091,720 107.0 

2000 130,920 7.4% 17,401,610 7.2% 8.6% 177,608,213 98.0 

2001 138,796 7.8% 18,421,032 7.6% 6.2% 180,719,722 101.9 

2002 135,460 7.6% 18,904,226 7.8% 5.8% 182,617,260 103.5 

2003 129,836 7.3% 19,387,877 8.0% 6.7% 184,091,810 105.3 

2004 160,265 9.0% 19,083,599 7.8% 6.7% 185,927,272 102.6 

2005 161,900 9.1% 19,066,980 7.8% 6.9% 187,853,659 101.5 

2006 163,667 9.2% 19,171,042 7.9% 7.0% 189,790,148 101.0 

2007 156,660 8.8% 18,868,972 7.8% 7.2% 191,110,071 98.7 

2008 69,401 3.9% 19,096,372 7.9% 14.1% 192,557,381 99.2 

Average 136,847 - 18,711,400 - - 182,142,921 102.7 

*Annual U.S. non-institutionalized civilian population estimates for individuals ages ≥15 years 

†Relative standard error (RSE), visits estimates with RSE values greater than 30% are not 

deemed reliable   
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Figure 3.2:  Population-based incidence of all hospital discharges for Blacks and Whites 

without HIV/AIDS from 1996-2008 
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Hypothesis 1.1 

 

Q 1.1: Is Black race associated with CVD-related hospitalizations among patients with 

HIV/AIDS? 

 

H0 1.1:  After controlling for gender, age, geographic region, year of hospitalization, 

insurance status, and chronic kidney disease, there is no statistically significant 

association between race and CVD-related hospitalization. 

 

Main Effects Model: Risk Factors Associated with CVD-Related Hospitalization 

The first objective of this study was to determine if Black race was associated 

with CVD-related hospitalizations among patients with HIV/AIDS. Binomial logistic 

regression was used to test this hypothesis and the results are displayed in Table 3.7. All 

independent variables were entered into the model simultaneously. Black race, as 

compared to White race, was significantly associated with increased odds of CVD-related 

hospitalization among patients with HIV/AIDS (β=0.37, p<0.001; OR=1.45, 95% CI, 

1.39-1.51). The presence of CKD was also a statistically significant risk factor for a 

CVD-related hospitalization (β=0.36, p<0.001; OR=1.43, 95% CI, 1.36-1.51). The 

remaining variables that were significantly associated with the study outcome were 

categorical; thus, the individual levels of significance (OR, 95% CI) associated with each 

of these variables are presented in Table 3.7. Of note age ≥50 years (β=1.17, p<0.001; 

OR=3.22, 95% CI, 2.94-3.54), region in the Southern United States (β=0.16, p<0.001; 

OR=1.17, 95% CI, 1.11-1.23), and Medicare insurance coverage (β=0.54, p<0.001; 

OR=1.71, 95% CI, 1.60-1.83) were associated with an increase odds of hospitalization 

for CVD.  Male gender was not significantly associated with the study outcome (β=-0.01, 
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p=0.55; OR=0.99, 95% CI, 0.96-1.02).  The null hypothesis H0 1.1 was rejected; the odds 

of CVD-related hospitalization (while controlling for other variables) were 45% higher 

for Blacks than for Whites.  
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Table 3.7:  Logistic regression analysis for risk factors associated with CVD-related hospitalization among Blacks and 

Whites with HIV/AIDS 

 

Variable β 
Standard 

Error 

Wald P-

Value 
OR  95% CI 

Chi-Sq 

Intercept -3.92 0.0584 4507.79 <0.001 0.02 - - 

Race  
- - - - - - - 

(White referent) 

Black 0.37 0.0209 314.10 <0.001 1.45 1.39 1.51 

Gender  
- - - - - - - 

(Female referent) 

Male -0.01 0.0178 0.35 0.555 0.99 0.96 1.02 

Age (y) 
- - 1070.86 <0.001 - - - 

(15-29 referent) 

30-49 0.16 0.0469 11.96 0.001 1.18 1.07 1.29 

≥ 50 1.17 0.0480 595.75 <0.001 3.22 2.94 3.54 

Geographic region 
- - 46.46 <0.001 - - - 

(Northeast referent) 

Midwest -0.10 0.0471 4.21 0.040 0.91 0.83 1.00 

West 0.02 0.0418 0.33 0.566 1.02 0.94 1.11 

South 0.16 0.0272 33.17 <0.001 1.17 1.11 1.23 

Insurance status  
- - 288.21 <0.001 - - - 

(Private referent) 

Uninsured -0.59 0.0720 66.05 <0.001 0.56 0.48 0.64 

Medicaid 0.26 0.0337 58.20 <0.001 1.29 1.21 1.38 
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Medicare 0.54 0.0352 232.24 <0.001 1.71 1.60 1.83 

Other/unknown -0.62 0.0725 72.83 <0.001 0.54 0.47 0.62 

Year  

(1996 referent) 
- - 276.16 <0.001 - - - 

1997 -0.40 0.0744 29.44 <.0001 0.67 0.58 0.77 

1998 0.10 0.0576 3.24 0.0717 1.11 0.99 1.24 

1999 -0.08 0.0663 1.55 0.2127 0.92 0.81 1.05 

2000 0.00 0.0628 0.00 0.9691 1.00 0.89 1.13 

2001 0.19 0.0537 12.26 0.0005 1.21 1.09 1.34 

2002 -0.07 0.0628 1.22 0.2693 0.93 0.83 1.06 

2003 0.53 0.0476 125.98 <.0001 1.71 1.55 1.87 

2004 -0.06 0.0579 1.14 0.2856 0.94 0.84 1.05 

2005 0.12 0.0568 4.25 0.0393 1.12 1.01 1.26 

2006 0.36 0.0457 62.68 <.0001 1.44 1.31 1.57 

2007 -0.35 0.0590 34.49 <.0001 0.71 0.63 0.79 

2008 -0.31 0.0583 27.83 <.0001 0.74 0.66 0.82 

CKD 
- - - - - - - 

(No CKD referent) 

CKD 0.36 0.0268 180.22 <0.001 1.43 1.36 1.51 

R2(U)=0.0747 

Ch-sq=2610.08 

p<0.001 
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Testing for Interactions: Risk Factors Associated with CVD-Related Hospitalization 

After fitting the main effects model, tests for statistical interactions were then 

conducted using the following interaction terms simultaneously in a backwards stepwise 

regression: race*gender, race*age,  race*geographic region, race*insurance status, 

race*year, and race*CKD. The terms race*year and race*age were both removed from 

the model as entering these terms created an unstable model. Race*CKD was 

subsequently removed as it was not statistically significant in the model (p>0.05). The 

results for the final model are presented in Table 3.8. The following interaction terms 

remained statistically significant: race*gender, race*geographic region, and 

race*insurance status. As these interactions were statistically significant, this reduces the 

statistical significance of the main effects model. Black race, as compared to White race, 

was significantly associated with increased odds of CVD-related hospitalization among 

patients with HIV/AIDS (β=0.67, p<0.001; OR=1.96, 95% CI, 1.77-2.17). These findings 

suggest that among patients with HIV/AIDS, there is possible modification of the 

relationship between race and CVD-related hospitalizations by insurance coverage, 

region in the United States, and gender. 
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Table 3.8:  Logistic regression analysis for risk factors associated with CVD-related hospitalization among Blacks and 

Whites with HIV/AIDS, with interaction terms 

 

Variable β 
Standard 

Error 

Wald P-

Value 
OR  95% CI 

Chi-Sq 

Intercept -4.13 0.0709 3390.47 <0.001 0.02 - - 

Race  
- - - - - - - 

(White referent) 

Black 0.67 0.0521 166.05 <0.001 1.96 1.77 2.17 

Gender  
- - - - - - - 

(Female referent) 

Male 0.12 0.0287 18.54 <0.001 1.13 1.07 1.20 

Age (y) 
- - 1044.92 <0.001 - - - 

(15-29 referent) 

30-49 0.16 0.0469 11.43 0.002 1.17 1.07 1.28 

≥ 50 1.16 0.0480 584.25 <0.001 3.19 2.90 3.51 

Geographic region 
- - 32.99 <0.001 - - - 

(Northeast referent) 

Midwest -0.22 0.0614 12.82 <0.001 0.80 0.71 0.91 

West 0.01 0.0437 0.07 0.802 1.01 0.93 1.10 

South 0.19 0.0333 32.32 <0.001 1.21 1.13 1.29 

Insurance status 
- - 175.75 <0.001 - - - 

(Private referent) 

Uninsured -0.93 0.1431 42.61 <0.001 0.39 0.29 0.51 

Medicaid 0.27 0.0543 23.94 <0.001 1.30 1.17 1.45 

Medicare 0.61 0.0517 141.22 <0.001 1.85 1.67 2.04 
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Other/unknown -0.50 0.1016 23.74 <0.001 0.61 0.50 0.74 

Year  

(1996 referent) 
- - 284.45 <0.001 - - - 

1997 -0.41 0.0745 30.41 <0.001 0.66 0.57 0.77 

1998 0.10 0.0578 3.00 0.085 1.11 0.99 1.24 

1999 -0.08 0.0664 1.56 0.209 0.92 0.81 1.05 

2000 0.01 0.0629 0.01 0.919 1.01 0.89 1.14 

2001 0.18 0.0538 11.21 0.928 1.20 1.08 1.33 

2002 -0.07 0.0630 1.37 0.244 0.93 0.82 1.05 

2003 0.55 0.0478 130.38 <0.001 1.73 1.57 1.90 

2004 -0.06 0.0580 1.01 0.318 0.94 0.84 1.06 

2005 0.11 0.0569 3.73 0.053 1.12 1.00 1.25 

2006 0.38 0.0458 69.00 <0.001 1.46 1.34 1.60 

2007 -0.34 0.0591 32.92 <0.001 0.71 0.63 0.80 

2008 -0.31 0.0583 27.56 <0.001 0.74 0.66 0.83 

CKD 
- - - - - - - 

(No CKD referent) 

CKD 0.36 0.0269 178.12 <0.001 1.43 1.36 1.51 

Interactions - - - - - - - 

Race*gender - - - - - - - 

Race (Black)*Gender (male) -0.19 0.0287 42.97 <0.001 0.83 0.78 0.88 

Race*region - - 79.82 <0.001       

Race (Black)*Region (Midwest) 0.14 0.0615 4.86 0.0279 1.15 1.02 1.29 

Race (Black)*Region (West) 0.25 0.0438 33.41 <0.001 1.29 1.18 1.40 

Race (Black)*Region (South) -0.13 0.0332 15.24 <0.001 0.88 0.82 0.94 

Race*Insurance - - 64.07 <0.001 - - - 

Race (Black) *Insurance (Uninsured) 0.49654 0.1431 12.05 <0.001 1.64 1.27 2.24 

Race (Black)*Insurance (Medicaid) 0.03108 0.0543 0.33 0.567 1.03 0.93 1.15 
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Race (Black)*Insurance (Medicare) -0.0605 0.0515 1.38 0.239 0.94 0.85 1.04 

Race (Black)*Insurance (Other/unknown) -0.1259 0.1015 1.54 0.215 0.88 0.72 1.08 

R2(U)=0.0805 

Ch-sq=2811.87 

p<0.001 
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Differences in Selected Baseline Demographics 

Part of the first objective involved determining if there were differences in 

baseline demographics between hospitalized Blacks and Whites with HIV/AIDS. This 

was tested by conducting a series of chi-square analyses for selected demographics, the 

results of which are displayed in Table 3.9. Demographic variables that differed 

significantly between Blacks and Whites with HIV/AIDS included: age, gender, 

geographic region, insurance status, and CKD (all p<0.001). While there was a 

statistically significant difference in the age categories between the two races, the 

magnitudes of difference are likely of limited practical significance. Of note, a greater 

proportion of Blacks were female as compared to Whites (40% vs. 20%). A greater 

proportion of Blacks than Whites resided in the Southern United States (54% vs. 38%) 

and the Northeastern United States (30% vs. 26%), while fewer Blacks than Whites 

resided in the Western United States (6% vs. 28%). Fewer Blacks than Whites possessed 

private insurance (14% vs. 28%) and Medicaid insurance (22% and 26%), while a greater 

proportion had Medicare coverage (46% vs. 32%).  Lastly, CKD diagnosis was more 

common in Blacks than in Whites (7% vs. 2%). 
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Table 3.9:  Comparison of selected demographics between hospitalized Blacks and 

Whites with HIV/AIDS 

 

Demographic Blacks  Whites P-Value 

952,959 (%) 540,446 (%) 

Age (y), % - - - - <0.001 

15-29 81,020 8.5% 39,872 7.4% - 

30-49 686,955 72.1% 390,865 72.3% - 

≥ 50 184,984 19.4% 109,709 20.3% - 

Gender, %     -   <0.001 

Male 575,921 60.4% 430,759 79.7% - 

Female 377,038 39.6% 109,687 20.3% - 

Geographic region, % - - - - <0.001 

Northeast 288,827 30.3% 137,619 25.5% - 

Midwest 91,548 9.6% 44,688 8.3% - 

West 58,946 6.2% 151,108 28.0% - 

South 513,638 53.9% 207,031 38.3% - 

Insurance status, % - - - - <0.001 

Private 133,050 14.0% 148,625 27.5% - 

Uninsured 90,174 9.5% 43,933 8.1% - 

Medicare 439,440 46.1% 173,980 32.2% - 

Medicaid 209,078 21.9% 140,463 26.0% - 

Other/unknown 81,217 8.5% 33,445 6.2% - 

Chronic kidney disease, % - - - - <0.001 

Yes 64,980 6.8% 10,780 2.0% - 

No 887,979 93.2% 529,576 98.0% - 
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Comparison of CVD-Related Hospitalizations between Blacks and Whites with 

HIV/AIDS  

Part of this objective was also to determine if the proportion of CVD-related 

hospitalizations in Blacks with HIV/AIDS was similar to the proportion of CVD-related 

hospitalizations in Whites with HIV/AIDS. A chi-square test was used to test for a 

statistically significant difference in the proportions of CVD-related hospitalizations 

between the two groups. The comparison of hospitalizations from 1996 to 2008 is 

presented in Figure 3.3. The proportion of CVD-related hospitalizations was greater for 

Blacks than for Whites (4% vs. 2%, p<0.001). This trend remained consistent for the 

majority of study years (Figure 3.3).  

Trending average age at time of hospitalization was incorporated into this 

objective in order to explore the possibility of earlier onset of CVD-related 

hospitalizations among patients with HIV/AIDS between the two races. Blacks were 

slightly younger than Whites at time of CVD-related hospitalization, given the mean age 

was 48 years for Blacks and 51 years for Whites. The mean age at hospitalization rose 

steadily for Blacks (44 years in 1996 and 51 years in 2008) but did not change much for 

Whites (50 years in 1996 and 51 years in 2008). 
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Figure 3.3:  Trend in CVD-related hospitalizations and mean age in Blacks and Whites with HIV/AIDS 
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Hypothesis 1.2 

 

Q 1.2: Are the proportions of CVD-related hospitalization type similar between Blacks 

with HIV/AIDS and Whites with HIV/AIDS? 

 

H0 1.2:  There is no statistically significant difference in the proportions of CVD-related 

hospitalization type and between Blacks with HIV/AIDS and Whites with 

HIV/AIDS. 

 

Comparison of CVD-Related Hospitalization Types between Blacks with HIV/AIDS 

and Whites with HIV/AIDS 

The second objective of this study was to determine if there was a statistically 

significant association between CVD-related hospitalization type and race. This 

hypothesis was tested using a chi-square test and the results are illustrated in Figure 3.4. 

There was a statistically significant difference in the proportions of CVD-related 

hospitalization type by race (x
2
=479.77; df=3; p<0.001). Compared to Whites with 

HIV/AIDS, Blacks with HIV/AIDS had greater proportions of heart failure and 

hypertension, but lower proportions of stroke and coronary heart disease. Based on these 

findings, the null hypothesis H0 1.2 was rejected as there was a significant association 

between CVD hospitalization type and race. 
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Figure 3.4:  Types of CVD-related hospitalizations in Blacks and Whites with 

HIV/AIDS 
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Comparison of CVD-Related Hospitalization Type between Blacks with HIV/AIDS and 

Whites with HIV/AIDS, by Gender   

Part of this objective encompassed stratifying the different types of CVD by 

gender to further explore the possibility of a gender-race interaction. Two separate chi-

square tests were used to compare the types of CVD-related hospitalizations by gender 

among those with HIV/AIDS, first for Blacks followed by a separate analysis for Whites. 

The results of these analyses are presented in Figure 3.5. Similar trends in CVD type 

between the two genders were noted in both Blacks with HIV/AIDS and Whites with 

HIV/AIDS, in that the proportions of coronary heart disease and heart failure were 

greater in males than in females. In contrast, the proportions of hypertension and stoke 

were greater in females than in males. There was a statistically significant association 

between CVD type and gender for Blacks (x
2
=339.05; df=3; p<0.001). Compared to 

Black males with HIV/AIDS, Black females with HIV/AIDS had greater proportions of 

hypertension and stroke, but lower proportions of heart failure and coronary heart 

disease. There was also a statistically significant association between CVD type and 

gender for Whites (x
2
=68.99; df=3; p<0.001). Compared to White males with HIV/AIDS, 

White females with HIV/AIDS had greater proportions of stroke and hypertension, but 

lower proportions of coronary heart disease and heart failure.
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Figure 3.5:  Types of CVD-related hospitalization in Blacks and Whites with 

HIV/AIDS, by gender 
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Hypothesis 1.3 

 

Q 1.3: Is the proportion of CVD-related hospitalizations in Blacks with HIV/AIDS 

similar to the proportion of CVD-related hospitalizations in Blacks without 

HIV/AIDS? 

 

H0 1.3:  There is no statistically significant difference in the proportion of CVD-related 

hospitalizations between Blacks with HIV/AIDS and Blacks without 

HIV/AIDS. 

 

Comparison of CVD-Related Hospitalizations between Blacks with HIV/AIDS and 

Blacks without HIV/AIDS 

The third objective of this study was to determine if the proportion of CVD-

related hospitalizations in Blacks with HIV/AIDS was similar to the proportion of CVD-

related hospitalizations in Blacks without HIV/AIDS. A chi-square test was used to test 

for a statistically significant difference in the proportion of CVD-related hospitalizations 

among Blacks, by HIV/AIDS status. The proportion of CVD-related hospitalizations was 

lower in Blacks with HIV/AIDS than in Blacks without HIV/AIDS (4% vs. 15%; 

p<0.001). This finding remained consistent throughout all study years, as illustrated in 

Figure 3.6.  Based on these findings, H0 1.3 was rejected. 
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Comparison of Mean Age at Time of Hospitalization between Blacks with HIV/AIDS 

and Blacks without HIV/AIDS 

Trending mean age at time of hospitalization was incorporated into this objective 

to explore the possibility of earlier onset of CVD-related hospitalizations in Blacks in the 

presence of HIV/AIDS. Blacks with HIV/AIDS were younger at time of hospitalization 

than Blacks without HIV/AIDS, as the mean age at time of CVD-related hospitalization 

was 48 years for HIV/AIDS patients vs. 63 years for non-HIV/AIDS patients. The trend 

in mean age at time of hospitalization for both cohorts is depicted in Figure 3.6. The 

mean age at time of hospitalization steadily increased for Blacks with HIV/AIDS, 

beginning at 44 years in 1996 and rising to 51 years in 2008. However, the mean age at 

time of hospitalization did not vary much for Blacks without HIV/AIDS, as the mean age 

at time of hospitalization in 1996 was 63 years, compared to 62 years in 2008. 
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Figure 3.6:  Trend in CVD-related hospitalizations and mean age in Blacks with HIV/AIDS and Blacks without HIV/AIDS 
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Hypothesis 1.4 

 

Q 1.4: Are the proportions of CVD-related hospitalization type in Blacks with HIV/AIDS 

similar to the proportions of CVD-related hospitalization type in Blacks without 

HIV/AIDS? 

 

H0 1.4:  There is no statistically significant difference in the proportions of CVD-related 

hospitalization type between Blacks with HIV/AIDS and Blacks without HIV/AIDS. 

 

CVD-Related Hospitalization Type between Blacks with HIV/AIDS and Blacks without 

HIV/AIDS 

The fourth objective was to determine if there was a statistically significant difference in 

the proportions of CVD-related hospitalization type in Blacks with HIV/AIDS compared to 

Blacks without HIV/AIDS. This hypothesis was tested using chi-square analysis, the results of 

which are illustrated in Figure 3.7. There was a statistically significant difference in the 

proportions of CVD-related hospitalization type in Blacks by HIV/AIDS status (x
2
=359.94; 

df=3; p<0.001). Compared to Blacks without HIV/AIDS, Blacks with HIV/AIDS had greater 

proportions of hospitalizations for heart failure and hypertension, but lower proportions of 

hospitalizations for stroke and coronary heart disease. Based on these findings, the null 

hypothesis H0 1.4 was rejected. 
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Figure 3.7:  Type of CVD-related hospitalizations in Blacks with HIV/AIDS and Blacks without 

HIV/AIDS 
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Post-Hoc Analysis 

A post-hoc subgroup analysis for the types of CVD-related hospitalization was conducted 

for Blacks with HIV/AIDS and Blacks without HIV/AIDS. This analysis was restricted to 

patients ≥50 years of age at time of hospitalization. The purpose of this analysis was to assess the 

magnitude of difference in the various types of CVD in the older hospitalized cohort. The results 

are presented in Figure 3.8. There was a statistically significant difference in the proportions of 

CVD-related hospitalization type in Blacks by HIV/AIDS status (x
2
=27.24; df=3; p<0.001). In 

this older cohort of patients, the magnitudes of difference were lesser for all types of CVD. 

 

Figure 3.8:  Type of CVD-related hospitalization in Blacks with HIV/AIDS and Blacks without 

HIV/AIDS (patients ≥50 years of age at time of hospitalization) 
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Hypothesis 1.5 

 

Q 1.5: Are the proportions of CVD-related hospitalization type in Whites with HIV/AIDS 

similar to the proportions of CVD-related hospitalization type in Whites without 

HIV/AIDS? 

 

H0 1.5:  There is no statistically significant difference in the proportions of CVD-related 

hospitalization type between Whites with HIV/AIDS and Whites without HIV/AIDS. 

 

CVD-Related Hospitalization Type between Whites with HIV/AIDS and Whites without 

HIV/AIDS 

The final objective for this study was to determine if there was a statistically significant 

difference in the proportions of CVD-related hospitalization type in White with HIV/AIDS and 

in Whites without HIV/AIDS. This hypothesis was tested using chi-square analysis, the results of 

which are illustrated in Figure 3.9. There was a statistically significant difference in the 

proportions of CVD-related hospitalization type among Whites by HIV/AIDS status (x
2
=13.18; 

df=3; p<0.001). Compared to Whites without HIV/AIDS, Whites with HIV/AIDS had slightly 

greater proportions of heart failure and stroke, but slightly lower proportions of coronary heart 

disease and hypertension. Based on these findings, the null hypothesis H0 1.5 was rejected. 

  



 106 

Figure 3.9:  Type of CVD-related hospitalization in Whites with HIV/AIDS and Whites without 

HIV/AIDS 
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CHAPTER FOUR 

Study #2: Use of Opportunistic Infection Prophylaxis between Blacks and 

Whites with HIV/AIDS 

 

INTRODUCTION 

Opportunistic infections (OIs) are still a source of morbidity and mortality for Blacks 

with HIV/AIDS.
2
 Few studies have sought to determine if prophylactic therapies to prevent OIs 

reach all racial and ethnic minorities equally, particularly the Black population. Moreover, the 

available evidence regarding such race-based disparities is inconclusive. While there is a need to 

further characterize OI prophylaxis between Blacks and Whites with HIV/AIDS, delving into 

other medication-specific aspects of OI prophylaxis, such as observing trends in the uptake of 

therapy and comparing the costs of OI prophylactic medications, can provide deeper insight into 

how these issues may affect prophylaxis use. Therefore, the aims of this study were to assess if 

race was associated with use of OI prophylaxis and to compare the uptake of OI prophylaxis 

between Blacks and Whites from 1996 to 2008. Additionally, this study aimed to compare use of 

OI prophylaxis while incorporating the average monthly cost of therapy to determine if use of 

more costly medications differed by race. 

 

METHODOLOGY 

Data Source 

Data for this study came from the National Hospital Ambulatory Medical Care Survey 

(NHAMCS). The NHAMCS is a publicly available, national sample survey administered 

annually by the CDC since 1992.
83

 These surveys characterize the utilization of ambulatory 

medical services and the type of care rendered to patients visiting short-stay (average length of 
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stay <30 days) hospital ambulatory departments and emergency departments. Federal facilities, 

including Veteran Administration hospitals are excluded from these surveys. Outpatient 

department records, rather than emergency department records, from the NHAMCS were used 

for this study. Previous studies have used NHAMCS data to evaluate racial disparities in the 

hospital ambulatory care setting.
84-86

 

Hospital ambulatory departments are selected via a multi-stage process. Eligible clinics 

then undergo a randomly assigned four-week data collection period. Hospital employees are 

trained by U.S. Bureau of the Census personnel to complete the survey instrument by abstracting 

data from patients‘ medical records. The patient visit or encounter, rather than the individual 

patient, is the unit of measure for the NHAMCS; therefore, there is the slight possibility that a 

patient with multiple encounters during the four-week period could be sampled more than once. 

Each patient visit is assigned a survey analysis weight to generate estimates for patient visits in 

the United States. Some of the patient variables include age, gender, race, ethnicity, insurance 

status, visit diagnoses, and medication information. Up to three diagnostic codes can be entered 

for each patient visit using five digit ICD-9-CM codes; the first code is considered the principal 

diagnosis. All ―new or continued‖ medications, as documented by the provider at the time of 

hospital ambulatory visit, are included in the surveys. Prior to 2003, up to six medications could 

be listed; whereas in the following years, up to eight medications could be listed. All medications 

are coded using a classification scheme developed by the NCHS.
87

 An example of the NHAMCS 

survey instrument is located in Appendix B.  

 

Study Overview 

Study design 

This was an observational, retrospective comparison of HIV/AIDS-related hospital 

ambulatory visits between Blacks and Whites. Patient visits were retrieved from the 1996-2008 

NHAMCS. The public-use data files for years 1996 through 2008 were downloaded from the 
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CDC‘s NCHS website. Study approval was obtained from The University of Texas Health 

Science Center at San Antonio Institutional Review Board. 

 

Inclusion and exclusion criteria 

Patient visits primarily related to HIV/AIDS for Blacks and Whites that occurred between 

1996 and 2008 were included in this study. Visits for patients <15 years of age at time of clinic 

visit and those of non-Black or non-White race were excluded.  

 

Study Definitions 

HIV/AIDS-related visit 

Patient visits that were primarily related to HIV/AIDS were defined as those visits with 

one of the following HIV/AIDS ICD-9-CM codes as the principal visit diagnosis: 042-044 (HIV 

disease), V08 (asymptomatic HIV infection), or 079.53 (HIV-2 illness).  

 

OI prophylaxis 

Prophylaxis is available for many OIs. However, only PCP and MAC were selected for 

this study. Of all OIs, prophylaxis is most commonly used for PCP and MAC.
39

 Additionally, 

these were the two most commonly studied OIs that were identified within the literature review. 

  

PCP prophylaxis 

Patient visits that were associated with a PCP diagnosis were excluded as this may imply 

a current PCP diagnosis or active disease and the purpose of this analysis was to evaluate 

prophylaxis. The ICD-9-CM for PCP is 136.3x. There are national recommendations for PCP 

prophylaxis, but these recommendations are updated every few years. Therefore, it is possible 

that what was classified as a recommended prophylactic medication at the start of this study 

(1996) might not be recommended in the latter years of the study (2008). Therefore, it was 
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important to identify all recommended medications for PCP prophylaxis that would have been 

applicable for each study year. A summary of the guideline recommendations are outlined in 

Table 4.1. Drug doses are part of the full recommendations; however, they are not included in 

the table as doses are not collected within the NHAMCS.  



 111 

Table 4.1:  Summary of guideline recommendations for Pneumocystis pneumonia prophylaxis 
88-94

 

Date of Guideline 

Recommendations 

Primary and Secondary Prophylaxis 

First 

Choice 

Alternative Choice 

July 14, 1995  TMP-

SMX 

 Dapsone  

 Dapsone + pyrimethamine + leucovorin 

 Pentamidine 

June 27, 1997  TMP-

SMX 

 Dapsone 

 Dapsone + pyrimethamine + leucovorin 

 Pentamidine 

May 14, 1999  TMP-

SMX 

 Dapsone 

 Dapsone + pyrimethamine + leucovorin 

 Pentamidine 

 Atovaquone* 

August 20, 1999  TMP-

SMX 

 Dapsone 

 Dapsone + pyrimethamine + leucovorin 

 Pentamidine 

 Atovaquone 

July 1, 2001  TMP-

SMX 

 Dapsone 

 Dapsone + pyrimethamine + leucovorin 

 Pentamidine 

 Atovaquone 

November 28, 

2001 
 TMP-

SMX 

 Dapsone 

 Dapsone + pyrimethamine + leucovorin 

 Pentamidine 

 Atovaquone 

June 14, 2002  TMP-

SMX 

 Dapsone 

 Dapsone + pyrimethamine + leucovorin 

 Pentamidine 

 Atovaquone 
*Denotes an addition from previous years 
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Based on the guideline recommendations from Table 4.1, PCP prophylaxis for all study 

years included: TMP-SMX, dapsone, pentamidine, and atovaquone. Pyrimethamine and 

leucovorin are only recommended when used in combination with dapsone, which is already 

included in the definition, and so they were not included in the study definition for PCP 

prophylaxis. The five-digit NCHS drug codes and the dates of FDA approval for each of the 

prophylactic medications are listed in Table 4.2.  

 

Table 4.2:  PCP prophylaxis medication codes 
87, 95

 

Generic Name (Brand 

Name) 

NCHS Drug Code NCHS 

Generic 

Code 

Earliest Date of 

FDA Approval 

Atovaquone (Mepron) 94097, 95047 57120 Feb 8, 1995 

(suspension) 

Dapsone (Dapsone) 08440, 08540 51555 July 3, 1979 

(25mg and 100mg 

tablets) 

Pentamidine (Nebupent) 89051, 92142 54278 June 15, 1989 

(inhaled solution; 

300mg/vial) 

TMP-SMX (Co-

trimoxazole, Bactrim, 

Cotrim, Septra, Septra DS, 

Sulfatrim, Trisulfa) 

00007, 01017, 03430, 

07067, 07888, 27835, 

27840, 29843, 29888, 

32423, 32597, 35595 

51380* July 30, 1973 

(SS and DS 

tablets) 

*Denotes the code for a co-formulated, combination product 

 

The Average Wholesale Price (AWP) was determined for each medication in order to 

estimate the costs of therapy. The AWP for each medication was retrieved from the Red Book 

Pharmacy‘s Fundamental Reference, 2008 edition.
96

 This reference has been used to compare 

drug costs in previous studies.
97, 98

 Only the costs for tablet formulations of PCP medications, 

when available, were included (suspensions costs were not included if the tablet formulation was 

listed).  
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In order to facilitate direct cost comparisons, all AWPs were converted to reflect a 30-day 

supply of medication as some medications are only recommended to be administered on a once 

monthly basis (i.e., pentamidine). The process for calculating a 30-day supply of PCP 

prophylaxis is described in Table 4.3. The 30-day supply was then used to calculate the 

estimated cost of therapy, the description of which can be found in Table 4.4. 

 

Table 4.3:  Calculation for a 30-day supply of PCP prophylaxis 
39, 96

 

Medication Recommended Dose Dosage Strength 30-Day Supply 

Atovaquone 1500mg once daily 750mg/5mL suspension 300mL of suspension 

Dapsone 50mg twice daily 25mg tablet 120 tablets 

Dapsone 100mg once daily 100mg tablet 30 tablets 

Pentamidine 300mg once monthly 300mg single-dose vial 1 single-dose vial 

TMP-SMX 1 SS once daily 400mg-80mg SS 30 tablets 

TMP-SMX 1 DS once daily 800mg-160mg DS 30 tablets 

DS=double strength; SS=single strength
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Table 4.4:  Estimated cost of PCP prophylaxis based on a 30-day supply of therapy 
96

 

Medication Name 

(B=Brand, 

G=Generic) 

Strength Manufacturer AWP AWP 

Quantity 

Unit Dose 

Cost 

(AWP ÷ 

AWP 

Quantity) 

Quantity 

for 30-

Day 

Supply 

Cost for 

30-Day 

Supply 

Atovaquone         

Mepron (B) 750mg/5mL GlaxoSmithKline 

Pharmaceuticals 

$904.28  210mL 

suspension 

$4.31 300mL $1291.83 

Dapsone        

Dapsone (B) 25mg Jacobus 

Pharmaceutical 

Company, Inc. 

$19.62 100 tablets $0.20 120 $23.54 

Dapsone (B) 100mg Jacobus 

Pharmaceutical 

Company, Inc. 

$20.50  100 tablets $0.21 30 $6.15 

Pentamidine        

Nebupent 

300mg (B) 

300mg 

solution  

APP Pharmaceuticals, 

LLC 

$98.75 1 single-

dose vial 

$98.75 1 vial $98.75 

TMP-SMX        

Bactrim (B) 400mg-80mg  AR Scientific $117.65 100 tablets $1.18 30 $35.30 

Sulfamethoxazole and 

Trimethoprim (B) 

400mg-80mg Major 

Pharmaceuticals 

 100 tablets  30  

Sulfamethoxazole and 

Trimethoprim (B) 

400mg-80mg Midland Healthcare, 

LLC 

$299.03 500 tablets $0.60 30 $17.94 

Sulfamethoxazole/ 

trimethoprim (G) 

400mg-80mg Lannett Company, 

Inc. 

$22.80 100 tablets $0.23 30 $6.84 
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Table 4.4: (continued) 

 

Sulfamethoxazole and 

Trimethoprim (B) 

400mg-80mg Qualitest 

Pharmaceuticals 

$299.03 500 tablets $0.60 30 $17.94 

SMZ-TMP (B) 400mg-80mg Interpharm Inc. $299.03  500 tablets $0.60 30 $17.94 

SMZ-TMP (B) 400mg-80mg Mutual 

Pharmaceutical 

Company, Inc. 

$299.03 50 0 tablets $0.60 30 $17.94 

Bactrim DS (B) 800mg-

160mg 

AR Scientific, Inc. $212.30  100 tablets $2.12 30 $63.69 

Sulfamethoxazole and 

Trimethoprim (B) 

800mg-

160mg 

Amneal 

Pharmaceuticals, 

LLC 

$22.82 20 tablets $1.14 30 $34.23 

Sulfamethoxazole and 

Trimethoprim (B) 

800mg-

160mg 

Midland Healthcare, 

LLC 

$451.62 500 tablets $0.90 30 $27.09 

Sulfamethoxazole and 

Trimethoprim DS (B) 

800mg-

160mg 

Qualitest 

Pharmaceuticals 

$451.60 500 tablets $0.90 30 $27.09 

Sulfamethoxazole/ 

trimethoprim (G) 

800mg-

160mg 

Amneal 

Pharmaceuticals, 

LLC 

$22.82 20 tablets $1.14 30 $34.23 

Sulfamethoxazole/ 

trimethoprim (G) 

800mg-

160mg 

Lannett Company, 

Inc. 

$144.00 500 tablets $0.29 30 $8.64 

SMZ-TMP (B) 800mg-

160mg 

Mutual 

Pharmaceutical 

Company, Inc. 

$426.53 500 tablets $0.85 30 $25.59 

SMZ-TMP DS (B) 800mg-

160mg 

Golden State Medical 

Supply Inc. 

$18.00 20 tablets $0.90 30 $27.00 

SMZ-TMP DS (B) 800mg-

160mg 

Interpharm Inc. $454.60 500 tablets $0.91 30 $27.28 
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Table 4.4: (continued) 

 

SMZ-TMP DS (B) 800mg-

160mg 

Major 

Pharmaceuticals 

$424.39 500 tablets $0.85 30 $25.46 

SMZ-TMP DS (B) 800mg-

160mg 

Sandoz $451.62 500 tablets $0.90 30 $27.09 

SMZ-TMP DS (B) 800mg-

160mg 

UDL Laboratories, 

Inc. 

$146.40 100 tablets $1.46 30 $43.92 
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MAC prophylaxis 

Patient visits with a MAC diagnosis were excluded as these may denote patients with a 

current MAC diagnosis or active disease, and the purpose is to evaluate disease prophylaxis. The 

ICD-9-CM codes for MAC included: 031.0x (M. avium, M. intracellulare [Battey bacillus], M. 

kansasii, Battey disease) and 031.2x (M. avium intracellulare complex bacteremia, disseminated 

M. avium intracellulare complex). Similar to the approach used to define PCP prophylaxis, the 

guidelines for MAC prophylaxis applicable to each study were identified. A summary of the 

guideline recommendations for MAC prophylaxis is outlined in Table 4.5. 
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Table 4.5:  Summary of guideline recommendations for Mycobacterium avium prophylaxis 
88-94

 

Date of Guideline 

Recommendations 

Primary Prophylaxis Secondary Prophylaxis 

First Choice Alternative Choice First Choice Alternative Choice 

July 14, 1995  Rifabutin  Azithromycin 

 Clarithromycin 

 Clarithromycin + (ethambutol 

or clofazimine or rifabutin or 

ciprofloxacin) 

 Azithromycin + (ethambutol 

or clofazamine or rifabutin or 

ciprofloxacin) 

June 27, 1997  Azithromycin 

 Clarithromycin 

 Rifabutin* 

 Azithromycin + 

rifabutin 

 Clarithromycin + ethambutol 

± rifabutin* 

 Azithromycin + ethambutol ± 

rifabutin 

May 14, 1999  Azithromycin 

 Clarithromycin 

 Rifabutin 

 Azithromycin + 

rifabutin 

 Azithromycin ± ethambutol* 

 Clarithromycin ± 

ethambutol* 

 Not specified* 

August 20, 1999  Azithromycin 

 Clarithromycin 

 Rifabutin 

 Azithromycin + 

rifabutin 

 Clarithromycin + ethambutol 

± rifabutin* 

 Azithromycin + ethambutol ± 

rifabutin* 

July 1, 2001  Azithromycin 

 Clarithromycin 

 Rifabutin 

 Azithromycin + 

rifabutin 

 Clarithromycin + ethambutol 

± rifabutin 

 Azithromycin + ethambutol ± 

rifabutin 

November 28, 

2001 
 Azithromycin 

 Clarithromycin 

 Rifabutin 

 Azithromycin + 

rifabutin 

 Clarithromycin + ethambutol 

± rifabutin 

 Azithromycin + ethambutol ± 

rifabutin 

June 14, 2002  Azithromycin 

 Clarithromycin 

 Rifabutin 

 Azithromycin + 

rifabutin 

 Clarithromycin + ethambutol 

± rifabutin 

 Azithromycin + ethambutol ± 

rifabutin 

*Denotes a change from the previous year
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Based on the summary of the recommendations in Table 4.5, MAC prophylaxis 

for all study years included azithromycin, clarithromycin, and rifabutin. Ethambutol, 

clofazimine, or ciprofloxacin, only used in conjunction with clarithromycin, were 

considered MAC prophylaxis for years 1995, 1996, and 1997. However, clarithromycin 

was already considered MAC prophylaxis so these three medications do not need to be 

included in the definition. For years 1998-2008, ethambutol is only recommended in 

combination with azithromycin or clarithromycin, both of which are already included in 

the definition for MAC. Thus, ethambutol was not included in the definition. Regimens 

that include both clarithromycin and rifabutin were classified as clarithromycin 

prophylaxis and regimens that include both azithromycin and rifabutin were classified as 

azithromycin prophylaxis. Prophylactic medications for MAC prophylaxis and the 

accompanying NCHS medication codes and dates of FDA approval are listed below in 

Table 4.6. 

 

Table 4.6:  MAC prophylaxis medication codes 
87, 95

  

Generic Name 

(Brand Name) 

NCHS Drug 

Code 

NCHS 

Generic 

Code 

Earliest Date of FDA Approval  

Azithromycin 

(Zithromax) 

93179, 93214 56710 Nov 1, 1991 (250mg capsule) 

Oct 19, 1995 (suspension) 

June 12, 1996 (600mg tablet) 

Clarithromycin 

(Biaxin) 

01189, 92006, 

92112 

51242 Oct 31, 1991 (250mg and 500mg 

tablets) 

Rifabutin 

(Mycobutin) 

93246, 93428 56625 Dec 23, 1992 (150mg capsule) 
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The process for comparing drug costs for MAC prophylaxis is similar to that used 

for PCP prophylaxis in the previous section. The process for calculating a 30-day supply 

of MAC prophylaxis is described in Table 4.7 and the estimated costs of therapy are 

listed in Table 4.8. 

 

Table 4.7:  Calculation for a 30-day supply of MAC prophylaxis 
39

 

Medication Recommended Dose Dosage Strength 30-Day Supply 

Azithromycin 1200mg every week 600mg tablet 8 tablets 

Clarithromycin 500mg twice daily 500mg tablet 60 tablets 

Rifabutin 300mg once daily 150mg tablet 60 tablets 
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Table 4.8:  Estimated cost of MAC prophylaxis based on a 30-day supply of therapy 
96

 

Medication Name 

(B=Brand, G=Generic)  

Manufacturer AWP  AWP 

Quantity 

Unit Dose Cost 

(AWP ÷ AWP 

Quantity) 

Tablets for 

30-Day 

Supply 

Cost for 30-

Day Supply 

Azithromycin 600mg       

Azithromycin (G) Greenstone $559.84 30 $18.66 8 $149.29 

Azithromycin (G) Mylan 

Pharmaceuticals, Inc. 

$560.46 30 $18.68 8 $149.46 

Azithromycin (G) Pliva, Inc. $560.02 30 $18.67 8 $149.34 

Azithromycin (G) Sandoz $560.46 30 $18.68 8 $149.46 

Azithromycin (G) Teva $560.46 30 $18.68 8 $149.46 

Azithromycin (G) Wockhardt USA $559.80 30 $18.66 8 $149.28 

Zithromax (B) Pfizer U.S. 

Pharmaceutical Group 

$733.02 30 $24.43 8 $195.47 

Clarithromycin 500mg       

Clarithromycin (G) Apotex Corp. $271.27 60 $4.52 60 $271.27 

Clarithromycin (G) Dava Pharmaceuticals $254.31 60 $4.24 60 $254.31 

Clarithromycin (G) Mylan 

Pharmaceuticals, Inc. 

$271.27 60 $4.52 60 $271.27 

Clarithromycin (G) Ranbaxy 

Pharmaceuticals, Inc. 

$452.12 100 $4.52 60 $271.27 

Clarithromycin (G) Roxane Laboratories, 

Inc. 

$271.27 60 $4.52 60 $271.27 

Clarithromycin (G) Sandoz $271.27 60 $4.52 60 $271.27 

Clarithromycin (G) Teva $271.27 60 $4.52 60 $271.27 

Clarithromycin (G) UDL Laboratories, 

Inc. 

$494.32 100 $4.94 60 $296.59 
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Table 4.8: (continued) 

 

Clarithromycin (G) Wockhardt USA $271.27 60 $4.52 60 $271.27 

Biaxin (B) Abbott Pharmaceutical $594.58 100 $5.95 60 $356.75 

Rifabutin 150mg       

Mycobutin (B) Pfizer U.S. 

Pharmaceuticals 

Group 

$966.77 100 $9.67 60 $580.06 
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Study Variables 

Data for this study were retrieved from the 1996-2008 NHAMCS. Variables 

included patient demographic variables (age, race, gender, insurance status, geographic 

region, MSA), year of ambulatory visit, visit diagnoses, survey weights, and medication 

data. These variables are described in Table 4.9. 
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Table 4.9:  Study variables retrieved from the National Hospital Ambulatory Care 

Survey 
99 

 

Study Variable Description 

Survey year/ 

year of visit 
 Year of patient visit 

 Survey year options: 1996, 1997, 1998, 1999, 2000, 2001, 2002, 

2003, 2004, 2005, 2006, 2007, 2008 

Age (years)  Age at time of patient visit 

 This refers to the age of the patient on the birthday prior to 

admission to the visit 

Race  Race as defined in the medical record face sheet and/or discharge 

summary  

 Races options: White, Black/African American, American 

Indian/Alaskan Native, Asian, Native Hawaiian or other Pacific 

Islander, Other, Multiple races indicated (≥ 2 races; reporting of 

multiple races in the NHDS is almost non-existent), Not stated 

Gender 

 

 Gender as defined in the medical record face sheet and/or 

discharge summary 

 Gender options: Male or female 

Patient visit 

weight 
 The 5-digit number assigned to each record to allow inflation to 

national or regional estimates 

Visit information  Whether or not the patient has been seen in the clinic before 

(denotes a new or returning patient) 

Physicians 

diagnoses 
 One or more diseases or injuries (or some factor that influences 

health status and contact with health services that is not itself a 

current illness or injury) listed by the attending physician on the 

patient medical record 

 Up to three accompanying diagnoses can be made; the first code 

is considered to be the principal diagnosis 

Medications  Any ―new or continued‖ medications documented by the provider 

at time of patient visit (up to 6 for 1996-2002 and up to 8 for 

2003-2008) 

 Each medication is identified by a 5-digit code using the NCHS 

medication classification system (a 6-digit medication coding 

system was adopted for the 2006 survey) 

Insurance status  Primary/principal expected source of payment 

 Insurance options: Worker‘s compensation, Medicare, Medicaid, 

other government, Blue Cross/Blue Shield, HMO/PPO, other 

private insurance, self-pay, no charge, other, not stated 
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Table 4.9: (continued) 

 

Geographic 

region 

 

 Geographic region of the hospital: hospitals are classified by 

location in one of the four geographic regions of the United States 

that correspond to those used by the U.S. Bureau of the Census 

 Regional options: 

o Northeast (Maine, New Hampshire, Vermont, Massachusetts, 

Rhode Island, Connecticut, New York, New Jersey, and 

Pennsylvania) 

o Midwest (Michigan, Ohio, Illinois, Indiana, Wisconsin, 

Minnesota, Iowa, Missouri, North Dakota, South Dakota, 

Nebraska, and Kansas) 

o South (Delaware, Maryland, District of Columbia, Virginia, 

West Virginia, North Carolina, South Carolina, Georgia, 

Florida, Kentucky, Tennessee, Alabama, Mississippi, 

Arkansas, Louisiana, Oklahoma, and Texas) 

o West (Montana, Idaho, Wyoming, Colorado, New Mexico, 

Arizona, Utah, Nevada, Washington, Oregon, California, 

Hawaii, and Alaska) 

Metropolitan 

Status (MSA) 
 These are based on actual location in conjunction with definitions 

from the U.S. Census Bureau and the U.S. Office of Management 

and Budget 

 MSA options: Metropolitan Statistical Area (MSA; metropolitan 

hospital clinics), Non-MSA (micropolitan and rural hospital 

clinics) 

 

 

Dependent variable 

The primary study outcome was use of OI prophylaxis between Blacks and 

Whites with HIV/AIDS in the hospital ambulatory setting. Use of OI prophylaxis 

encompassed documentation of at least one PCP or MAC prophylactic medication, as 

described under ―Study definitions.‖ A description of the dependent variable is shown in 

Table 4.10.  
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Table 4.10:  Dependent variable 

Dependent 

Variable 

Category Operational Definition Numeric Coding 

Use of OI 

prophylaxis 

Dichotomous No OI prophylaxis 0 

OI prophylaxis  

(either PCP or MAC 

prophylaxis) 

1 

 

Independent variables 

The independent variables for this study included: race, age, gender, geographic 

region, insurance status, and MSA. Race (Black or White) was included as a variable 

because the primary objective of this study was to asses if Black race was associated with 

OI prophylaxis use. Age, gender, geographic region, MSA, and insurance status were 

selected as these variables are similar to the variables that were included in the regression 

analyses of studies identified in the literature review. The variables age and insurance 

status were each collapsed into broader categories as cell sizes with less than 30 visit 

records may produce unreliable estimates, as described in the previous chapter.
99

 

Operational definitions for the independent variables are listed in Table 4.11. 
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Table 4.11:  Independent variables 

Variable Category Operational definition Numeric coding 

Race Dichotomous White 0 

Black 1 

Age (years)
+
 Categorical 15-29 1 

30-49 2 

≥50 3 

Gender Dichotomous Female 0 

Male 1 

Geographic region Categorical Northeast 1 

Midwest 2 

West 3 

South 4 

Insurance status
†
 Categorical Private  1 

Uninsured 2 

Medicaid 3 

Medicare 4 

Other/unknown 5 

MSA location Dichotomous Non-MSA 0 

MSA 1 
+ Age, while categorized as a continuous variable within the NHAMCS, was collapsed into categorical data 

in the present study 

†Insurance was collapsed into five broad categories 

 

Data Analysis 

While the main objective of this study was to evaluate if Black race is associated 

with OI prophylaxis use, this study involved additional objectives. This section describes 

each of the specific objectives, their accompanying hypotheses, and the analytic methods 

that were used to test each of the hypotheses. 
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Statistical analysis 

All data were analyzed using JMP 8.0® (SAS Corp, Cary, NC). A pre-specified, 

two-tailed alpha-level <0.05 was used to determine statistical significance. Patient visit 

weights were incorporated to generate nationally representative estimates. Chi-square 

tests were used for bivariable analysis of nominal data. Two binomial logistic regression 

models were constructed to identify independent risk factors for the primary study 

outcome: use of OI (PCP or MAC) prophylaxis. 

 

Objective 2.1 

The first objective of this study was to identify risk factors that were associated 

with use of PCP prophylaxis. Specifically, the objective sought to determine if Black race 

was associated with the use of PCP prophylaxis after controlling for potential 

confounders. The cohort for this objective included patient visits that met study criteria: 

all Blacks and Whites with HIV/AIDS as the principal diagnosis at time of clinic visit. 

Part of this objective included determining if there were differences in baseline 

demographics between Blacks and Whites with HIV/AIDS. Selected patient 

demographics for this analysis included age, gender, geographic region, insurance status, 

and MSA location. All demographic data were reported as proportions and were 

compared between the Blacks and Whites. 

 

H0 2.1 

The null hypothesis for this objective was that after controlling for gender, age, 

year of patient visit, geographic region, insurance status, and MSA location, there was no 

statistically significant association between race and use of PCP prophylaxis. H0 2.1 was 
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tested by using a binomial logistic regression analysis, the details of which are described 

in the next section entitled, “Regression Analysis.” 

Bivariable analysis, specifically the chi-square test, was used to determine if there 

were statistically significant differences in selected demographic variables between 

Blacks and Whites with HIV/AIDS. Odds ratios (with White race as the referent group) 

with corresponding 95% confidence intervals and p-values were used to denote statistical 

significance.  

 

Regression Analysis 

Two binomial logistic regressions were used as the response variable is 

dichotomous (use of PCP prophylaxis and MAC prophylaxis) and multiple predictor 

variables were included in the respective models. A description of the regression analysis 

can be found in Chapter Three. Logistic regression involves the logarithmic 

transformation of the dependent variable, Y, to the log odds ratio. The logit, or the natural 

log of the odds, is as follows:  

 

logit (p) = ln [ p / (1 - p) ] = β0 + β1X1 + … + βnXn 

 

Regression model variables: 

Y: 

This is the probability the response variable = 1. For this study, the response 

variable is use of OI (PCP and MAC) prophylaxis. 
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X: 

These are the independent explanatory variables, also known as risk factors.  

X1 = Race 

X2 = Gender  

X3 = Age  

X4 = Geographic region 

X5 = Insurance status 

X6 = MSA location 

 

Objective 2.2 

The second objective of this study was to identify risk factors that were associated 

with use of MAC prophylaxis. Specifically, the objective sought to determine if Black 

race was associated with the use of MAC prophylaxis after controlling for potential 

confounders. The cohort for this objective included patient visits that met study criteria: 

all Blacks and Whites with HIV/AIDS as the principal diagnosis. 

 

H0 2.2 

The null hypothesis for this objective was that after controlling for gender, age, 

year of patient visit, geographic region, insurance status, and MSA location, there was no 

statistically significant association between race and use of MAC prophylaxis. H0 2.2 was 

tested by using a binomial logistic regression model.  

 

Objective 2.3 

The third objective for this study was to determine if Blacks with HIV/AIDS use 

the same types of PCP prophylaxis as compared to Whites with HIV/AIDS. Part of the 
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objective was to follow usage trends for individual prophylactic medications between 

Blacks and Whites throughout the study period. The cohort for this objective included 

patient visits that documented PCP prophylaxis. The different types of PCP prophylaxis 

included TMP-SMX, dapsone, pentamidine, and atovaquone. Patient visits that 

documented each type of prophylaxis were reported as proportions for both the Black and 

White HIV/AIDS cohorts. The ranges for the cost of a 30-day supply of therapy were 

included to determine if usage of more costly therapies varied by race. 

 

H0 2.3 

The null hypothesis for this objective was that there were no statistically 

significant associations between types of PCP prophylaxis used and race.  H0 2.3 was 

tested using bivariable, chi-square analysis. This test was used to determine if there was a 

statistically significant difference in the types of PCP prophylaxis used between Blacks 

and Whites with HIV/AIDS in the hospital ambulatory setting. 

 

Objective 2.4 

The fourth objective of this study was to determine if there were differences in the 

types of MAC prophylaxis used by Blacks with HIV/AIDS and Whites with HIV/AIDS. 

Part of the objective was to follow usage trends for individual prophylactic medications 

between Blacks and Whites throughout the study period. The cohort for this objective 

included patient visits that documented MAC prophylaxis. The different types of 

prophylaxis included azithromycin, clarithromycin, and rifabutin. Patient visits that 

documented each type of prophylaxis were reported as proportions for both Blacks with 

HIV/AIDS and Whites with HIV/AIDS. 
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H0 2.4 

The null hypothesis for this objective was that there was no statistically 

significant association between the types of MAC prophylaxis used and race. H0 2.4 was 

tested using bivariable, chi-square analysis. The chi-square test was used to determine if 

there was a statistically significant difference in the types of MAC prophylaxis between 

Blacks and Whites with HIV/AIDS in the hospital ambulatory setting. The ranges for the 

cost of a 30-day supply of therapy were included to determine if usage of more costly 

therapies varied by race. 

 

RESULTS 

Study Cohort Description 

HIV/AIDS-Related Hospital Ambulatory Visits in Blacks and Whites 

There were approximately 9.1 million hospital ambulatory visits between 1996 

and 2008 that were primarily related to HIV/AIDS that met inclusion criteria for this 

study. Table 4.12 provides a summary of the number of annual visits for Blacks and 

Whites, both weighted and unweighted. Half (51%) of all hospital clinic visits occurred 

in Blacks.  

Annual non-institutionalized civilian population estimates for persons ≥15 years 

of age were retrieved from the United States Census Bureau to generate population-based 

incidence rates for the incidence of HIV/AIDS-related clinic visits. These rates are 

illustrated in Figure 4.1. Of note, the high estimate for the 2006 incidence rate is likely 

explained by the relative standard error (RSE) for this year. Based on these estimates, this 

translates to an average incidence rate of 137.5 per 10,000 population for Blacks and 18.7 
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per 10,000 population for Whites. For Blacks, the incidence rate in 1996 was 102.8 per 

10,000 population, rising to 189.9 per 10,000 population in 2008. For Whites, the 

incidence rate was 12.7 per 10,000 population in 1996, increasing to 30.0 per 10,000 

population by 2008.  

The majority (92%) of all patients had been previously seen in the clinic before. 

Twenty-three percent of visits had at least one type of OI prophylactic medication 

documented (24% among Blacks and 22% among Whites). Twenty-percent of all visits 

documented PCP prophylaxis (22% among Blacks and 18% among Whites), while 7% of 

visits documented MAC prophylaxis (8% among Blacks and 7% among Whites). 
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Table 4.12:  Number and incidence rate for hospital clinic visits for Blacks and Whites 

with HIV/AIDS from 1996-2008 

 

Year Unweighted 

Visits 

Weighted Visits U.S. Census 

Population 

Estimates* 

Population-

based 

Incidence 

(per 10,000 

population) N % N % RSE
†
 

Blacks 1,545 - 4,690,810 - - - - 

1996 123 8.0% 249,312 5.3% 20.1% 24,240,780 102.8 

1997 99 6.4% 216,959 4.6% 21.5% 24,625,863 88.1 

1998 175 11.3% 415,391 8.9% 18.3% 25,080,410 165.6 

1999 95 6.1% 171,929 3.7% 25.2% 25,466,422 67.5 

2000 86 5.6% 233,153 5.0% 22.0% 25,878,206 90.1 

2001 100 6.5% 217,297 4.6% 22.2% 25,441,709 85.4 

2002 107 6.9% 130,376 2.8% 25.2% 25,883,167 50.4 

2003 88 5.7% 117,342 2.5% 29.7% 26,277,448 44.7 

2004 82 5.3% 204,249 4.4% 22.1% 26,729,634 76.4 

2005 208 13.5% 559,370 11.9% 17.3% 27,236,334 205.4 

2006 148 9.6% 1,210,872 25.8% 14.5% 27,710,247 437.0 

2007 160 10.4% 423,544 9.0% 20.1% 28,073,242 150.9 

2008 74 4.8% 541,016 11.5% 17.8% 28,484,681 189.9 

Average 119 - 360,832 - - 26,240,626 137.5 

Whites 1,501 - 4,427,978 - - - - 

1996 128 8.5% 218,619 4.9% 21.2% 171,654,597 12.7 

1997 96 6.4% 157,724 3.6% 24.0% 173,140,851 9.1 

1998 128 8.5% 381,603 8.6% 18.7% 174,695,268 21.8 

1999 91 6.1% 305,326 6.9% 20.3% 176,091,720 17.3 

2000 66 4.4% 136,511 3.1% 27.2% 177,608,213 7.7 

2001 160 10.7% 358,707 8.1% 18.7% 180,719,722 19.8 

2002 135 9.0% 158,001 3.6% 23.5% 182,617,260 8.7 

2003 94 6.3% 316,347 7.1% 20.9% 184,091,810 17.2 

2004 109 7.3% 287,144 6.5% 19.7% 185,927,272 15.4 

2005 138 9.2% 603,384 13.6% 17.0% 187,853,659 32.1 
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2006 124 8.3% 635,203 14.3% 16.7% 189,790,148 33.5 

2007 170 11.3% 291,533 6.6% 22.2% 191,110,071 15.3 

2008 62 4.1% 577,876 13.1% 17.5% 192,557,381 30.0 

Average 115 - 340,614 - - 182,142,921 18.7 

*Annual U.S. non-institutionalized civilian population estimates for individuals ages ≥15 

years 

†Relative standard error (RSE), visits estimates with RSE values greater than 30% are not 

deemed reliable. The high estimate for 2006 is likely explained by the RSE. 
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Figure 4.1:  Population-based incidence of HIV/AIDS-related clinic visits for Blacks and 

Whites from 1996-2008* 

 

*The high estimate for 2006 is likely explained by the RSE in Table 4.12.  
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Hypothesis 2.1 

Q 2.1: Is Black race associated with using Pneumocystis jiroveci pneumonia (PCP) 

prophylaxis? 

 

H0 2.1:  After controlling for gender, age, geographic region, MSA location, and 

insurance status, there is no statistically significant association between race and 

use of PCP prophylaxis. 

 

Main Effects Model: Risk Factors Associated with PCP Prophylaxis Use   

The first objective of this study was to identify risk factors that were associated 

with the use of PCP prophylaxis. Specifically, the objective sought to determine if Black 

race was associated with PCP prophylaxis use after controlling for potential confounders 

(gender, age, geographic region, insurance status, and MSA location). This hypothesis 

was tested using binomial logistic regression, the results of which are displayed in Table 

4.13. All independent variables were entered into the model simultaneously. 

Per the regression analysis, Black race, as compared to White race, was 

significantly associated with increased odds of PCP prophylaxis use (β=0.15, p<0.001; 

OR=1.16, 95% CI, 1.15-1.17). The model also revealed the following variables to be 

significantly associated with increased odds of PCP prophylaxis use: male gender 

(β=0.10, p<0.001; OR=1.11, 95% CI, 1.10-1.12) and MSA location (β=0.66, p<0.001; 

OR=1.94, 95% CI, 1.84-2.06). The remaining variables were also significant within the 

model (p<0.001). Of note, age 30-49 years (β=0.10, p<0.001; OR=1.10, 95% CI, 1.09-

1.11),  Western region (β=0.10, p<0.001; OR=1.10, 95% CI, 1.09-1.12), Southern region 

(β=0.10, p<0.001; OR=1.10, 95% CI, 1.09-1.11), and Medicare coverage (β=0.21, 
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p<0.001; OR=1.23, 95% CI, 1.22-1.25) were all associated with an increased odds of 

PCP prophylaxis use. The null hypothesis H0 2.1 was rejected; the odds of PCP 

prophylaxis use (while controlling for other variables) were 16% higher for Blacks than 

for Whites.  
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Table 4.13:  Logistic regression analysis for risk factors associated with PCP prophylaxis use 

 

Variable β 
Standard 

Error 

Wald 
P-Value OR  95% CI 

Chi-Sq 

Intercept -2.12 0.028656 5451.81 <0.001 0.12 - - 

Race  
- - - - - - - 

(White referent) 

Black 0.15 0.0033 2071.12 <0.001 1.16 1.15 1.17 

Gender  
- - - - - - - 

(Female referent) 

Male 0.10 0.0034 914.68 <0.001 1.11 1.10 1.12 

Age (y) 
- - 1555.42 <0.001 - - - 

(15-29 referent) 

30-49 0.10 0.0046 435.63 <0.001 1.10 1.09 1.11 

≥ 50 -0.20 0.0058 1233.20 <0.001 0.82 0.81 0.83 

Geographic region 
- - 1041.24 <0.001 - - - 

(Northeast referent) 

Midwest -0.18 0.0064 783.49 <0.001 0.84 0.82 0.85 

West 0.10 0.0074 172.30 <0.001 1.10 1.09 1.12 

South 0.10 0.0052 338.00 <0.001 1.10 1.09 1.11 

Insurance status  
- - 3648.99 <0.001 - - - 

(Private referent) 

Uninsured -0.12 0.0067 337.26 <0.001 0.88 0.87 0.90 

Medicaid -0.10 0.0053 388.91 <0.001 0.90 0.89 0.91 
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Medicare 0.21 0.0065 1043.43 <0.001 1.23 1.22 1.25 

Other/unknown -0.26 0.0079 1037.11 <0.001 0.77 0.76 0.79 

MSA 

(Non-MSA referent) 
- - - - - - - 

MSA 0.66 0.0284 549.95 <0.001 1.94 1.84 2.06 

R2(U)=0.0131 

Ch-sq=9270.94 

p<0.001 
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Testing for Interactions: Risk Factors Associated with PCP Prophylaxis Use 

Testing for statistical interactions was conducted after fitting the main effects 

model. The following interaction terms were entered into the model simultaneously: 

race*gender, race*age, race*geographic region, race*insurance status, and race*MSA. A 

backwards stepwise regression procedure was used to remove any interactions that were 

not statistically significant within the model (p>0.05). The variable MSA was removed, 

as entering the interaction term race*MSA created an unstable model. The interaction 

terms involving insurance status and geographic region were also subsequently removed 

as they were not statistically significant. The results for the final model are presented in 

Table 4.14. The following interaction terms remained statistically significant: 

race*gender (p<0.001) and race*age (p<0.001). These findings suggest there is possible 

modification of the relationship between race and PCP prophylaxis by both gender and 

age.  
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Table 4.14:  Logistic regression analysis for risk factors associated with PCP prophylaxis use, with interaction terms 

 

Variable β 
Standard 

Error 

Wald 
P-Value OR  95% CI 

Chi-Sq 

Intercept -2.15 0.0287 5619.04 <0.001 0.12 - - 

Race  
- - - - - - - 

(White referent) 

Black 0.25 0.0047 2744.69 <0.001 1.28 1.27 1.29 

Gender  
- - - - - - - 

(Female referent) 

Male 0.13 0.0036 1211.57 <0.001 1.13 1.13 1.14 

Age (y) 
- - 1591.39 <0.001 - - - 

(15-29 referent) 

30-49 0.12 0.0048 616.39 <0.001 1.13 1.12 1.14 

≥ 50 -0.19 0.0060 1022.24 <0.001 0.83 0.82 0.84 

Geographic region 
- - 975.42 <0.001 - - - 

(Northeast referent) 

Midwest -0.17 0.0065 721.13 <0.001 0.84 0.83 0.85 

West 0.08 0.0074 124.91 <0.001 1.09 1.07 1.10 

South 0.10 0.0052 358.34 <0.001 1.10 1.09 1.12 

Insurance status  
- - 3430.96 <0.001 - - - 

(Private referent) 

Uninsured -0.12 0.0067 324.77 <0.001 0.89 0.87 0.90 

Medicaid -0.10 0.0053 340.63 <0.001 0.91 0.90 0.92 
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Medicare 0.21 0.0065 1058.30 <0.001 1.24 1.22 1.25 

Other/unknown -0.25 0.0079 1011.30 <0.001 0.78 0.76 0.79 

MSA 

(Non-MSA referent) 
- - - - - - - 

MSA 0.66 0.0284 538.17 <0.001 1.93 1.83 2.04 

Interactions - - - - - - - 

Race*Gender - - - - - - - 

Race (Black)*Gender (Male) -0.08 0.0036 521.33 <0.001 0.92 0.92 0.93 

Race*Age - - 442.92 <0.001 - - - 

Race (Black)*Age (30-49y) -0.10 0.0048 442.03 <0.001 0.90 0.90 0.91 

Race (Black)* Age (≥ 50y) 0.01 0.0059 2.92 0.087 1.01 1.00 1.02 

R2(U)=0.0146 

Ch-sq=10324.68 

p<0.001 
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Differences in Selected Baseline Demographics 

Part of this objective involved determining if there were differences in baseline 

demographics between Blacks and Whites with HIV/AIDS. This was tested by 

conducting a series of chi-square analyses for selected demographics, the results of which 

are displayed in Table 4.15. Demographic variables that differed significantly between 

Blacks and Whites with HIV/AIDS included: age, gender, region, insurance, and MSA 

location (all p<0.001). Blacks were generally younger than Whites as there was a greater 

proportion of Blacks than Whites ages 15-29 years (11% vs. 8%), but fewer ages 30-49 

years (66% vs. 70%). There was a greater proportion of females that were Black versus 

White (36% vs. 25%). There was also significant variation in the different geographic 

regions between Blacks and Whites. More Blacks, as compared to Whites, resided in the 

Southern U.S. (48% vs. 22%) and in the Midwestern U.S. (19% vs. 16%). A lesser 

proportion of Blacks than Whites resided in the Western U.S. (3% vs. 21%) and the 

Northeastern U.S. (30% vs. 41%). Fewer Blacks than Whites had private insurance (14% 

vs. 18%), Medicaid (38% vs. 41%) and Medicare (15% vs. 18%), while more Blacks than 

Whites were uninsured (21% vs. 13%). Both Blacks and Whites were predominantly 

located in MSA locations (99.7% vs. 98.8%).  
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Table 4.15:  Comparison of selected demographics between Blacks and Whites with 

HIV/AIDS in the hospital ambulatory care setting 

 

Demographic Blacks Whites P-Value 

4,690,810 (%) 4,427,978 (%) 

Age (y), % - - - - <0.001 

15-29 516,719 11.0% 349,417 7.9% - 

30-49 3,101,615 66.1% 3,109,157 70.2% - 

≥50 1,072,476 22.9% 969,404 21.9% - 

Gender, % - - - - <0.001 

Male 2,998,725 63.9% 3,307,098 74.7% - 

Female 1,692,085 36.1% 1,120,880 25.3% - 

Geographic region, % - - - - <0.001 

Northeast 1,412,737 30.1% 1,803,265 40.7% - 

Midwest 896,406 19.1% 697,370 15.7% - 

West 148,150 3.2% 938,561 21.2% - 

South 2,233,517 47.6% 988,782 22.3% - 

Insurance status, % - - - - <0.001 

Private 655,322 14.0% 807,246 18.2% - 

Uninsured 971,016 20.7% 590,268 13.3% - 

Medicaid 1,761,591 37.6% 1,796,710 40.6% - 

Medicare 686,453 14.6% 788,363 17.8% - 

Other/unknown 616,428 13.1% 445,391 10.1% - 

MSA location, % - - - - <0.001 

MSA 4,675,689 99.7% 4,373,936 98.8% - 

Non-MSA 15,121 0.3% 54,042 1.2% - 
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Hypothesis 2.2 

Q 2.2: Is Black race associated with using Mycobacterium avium complex (MAC) 

prophylaxis? 

 

H0 2.2:  After controlling for gender, age, geographic region, MSA location, and 

insurance status, there is no statistically significant association between race and 

use of MAC prophylaxis. 

 

Main Effects Model: Risk Factors Associated with MAC Prophylaxis Use 

The second objective of this study was to identify risk factors that were associated 

with the use of MAC prophylaxis. Specifically, the objective sought to determine if Black 

race was associated with MAC prophylaxis use after controlling for potential 

confounders (gender, age, geographic region, insurance status, and MSA location). This 

hypothesis was tested using binomial logistic regression, the results of which are 

displayed in Table 4.16. All independent variables were entered into the model 

simultaneously. The variable MSA was removed from the model as it created an unstable 

model. Based on the regression analysis, Black race, as compared to White race, was 

significantly associated with MAC prophylaxis use (β=0.11, p<0.001; OR=1.12, 95% CI, 

1.10-1.13). The model also revealed male gender to be significantly associated with 

increased odds of MAC prophylaxis use (β=0.11, p<0.001; OR=1.12, 95% CI, 1.11-

1.13). The remaining variables were also significant within the model (p<0.001). Of note, 

age 30-49 years (β=0.07, p<0.001; OR=1.07, 95% CI, 1.06-1.09), Western region 

(β=0.25, p<0.001; OR=1.28, 95% CI, 1.25-1.31), Southern region (β=0.15, p<0.001; 

OR=1.16, 95%  CI, 1.14-1.18), Medicaid insurance (β=0.08, p<0.001; OR=1.08, 95% CI, 
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1.07-1.10), and Medicare insurance (β=0.05, p<0.001; OR=1.05, 95% CI, 1.03-1.07) 

were associated with increased odds of MAC prophylaxis. The null hypothesis H0 2.2 

was rejected; the odds of MAC prophylaxis use (while controlling for other variables) 

were 12% higher for Blacks than for Whites. 
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Table 4.16:  Logistic regression analysis of risk factors associated with MAC prophylaxis use 

 

Variable β 
Standard 

Error 

Wald P-

Value 
OR  95% CI 

Chi-Sq 

Intercept -2.69 0.0076 124635.09 <0.001 0.07 - - 

Race  
- - - - - - - 

(White referent) 

Black 0.11 0.0052 438.67 <0.001 1.12 1.10 1.13 

Gender  
- - - - - - - 

(Female referent) 

Male 0.11 0.0055 426.11 <0.001 1.12 1.11 1.13 

Age (y) 
- - 2563.26 <0.001 - - - 

(15-29 referent) 

30-49 0.07 0.0070 97.32 <0.001 1.07 1.06 1.09 

≥ 50 -0.48 0.0096 2529.82 <0.001 0.62 0.61 0.63 

Geographic region 
- - 1465.4 <0.001 - - - 

(Northeast referent) 

Midwest -0.31 0.0105 849.58 <0.001 0.74 0.72 0.75 

West 0.25 0.0110 510.69 <0.001 1.28 1.25 1.31 

South 0.15 0.0081 351.92 <0.001 1.16 1.14 1.18 

Insurance status  
- - 1808.85 <0.001 - - - 

(Private referent) 

Uninsured -0.18 0.0108 269.57 <0.001 0.84 0.82 0.85 

Medicaid 0.08 0.0082 97.40 <0.001 1.08 1.07 1.10 

Medicare 0.05 0.0109 19.30 <0.001 1.05 1.03 1.07 
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Other/unknown -0.32 0.0134 571.75 <0.001 0.73 0.71 0.74 

R2(U)=0.0180 

Ch-sq=6410.79 

p<0.001 
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Testing for Interactions: Risk Factors Associated with MAC Prophylaxis Use 

Testing for statistical interactions was conducted after fitting the main effects 

model. The following interaction terms were entered into the model simultaneously: 

race*gender, race*age, race*geographic region, and race*insurance status. A backwards 

stepwise regression procedure was used to remove any interactions that were not 

statistically significant (p>0.05). The interaction term involving geographic region was 

subsequently removed as it was not statistically significant. The results for the final 

model are presented in Table 4.17. The following interaction terms remained statistically 

significant within the model: race*gender (p<0.001), race*age (p<0.001), and 

race*insurance status (p<0.001). These findings suggest there is possible modification of 

the relationship between race and MAC prophylaxis by gender, age, and insurance status.  
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Table 4.17:  Logistic regression analysis of risk factors associated with MAC prophylaxis use, with interaction terms 

 

Variable β 
Standard 

Error 

Wald P-

Value 
OR  95% CI 

Chi-Sq 

Intercept -2.83 0.0088 104034.69 <0.001 0.06 - - 

Race  
- - - - - - - 

(White referent) 

Black 0.30 0.0086 1242.81 <0.001 1.35 1.33 1.38 

Gender  
- - - - - - - 

(Female referent) 

Male 0.09 0.0055 288.51 - 1.10 1.09 1.11 

Age (y) 
- - 2104.65 <0.001 - - - 

(15-29 referent) 

30-49 0.18 0.0079 498.99 <0.001 1.42 1.38 1.47 

≥ 50 -0.47 0.0107 1910.18 <0.001 0.39 0.38 0.41 

Geographic region 
- - 1894.27 <0.001 - - - 

(Northeast referent) 

Midwest -0.33 0.0109 906.85 <0.001 0.52 0.50 0.54 

West 0.30 0.0112 709.46 <0.001 1.82 1.74 1.90 

South 0.17 0.0082 430.54 <0.001 1.40 1.36 1.45 

Insurance status  
- - 1271.21 <0.001 - - - 

(Private referent) 

Uninsured -0.06 0.0111 27.16 <0.001 0.89 0.85 0.93 

Medicaid 0.13 0.0086 241.63 <0.001 1.31 1.26 1.35 

Medicare 0.05 0.0113 21.83 <0.001 1.11 1.06 1.16 
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Other/unknown -0.44 0.0159 753.10 <0.001 0.42 0.39 0.45 

Interactions - - - - - - - 

Race*Gender - - - - - - - 

Race (Black)* Gender (male) 0.25 0.0054 2049.46 <0.001 1.64 1.60 1.67 

Race*Age - - 2574.90 <0.001 - - - 

Race (Black)*Age (30-49y) -0.40 0.0079 2567.52 <0.001 0.45 0.43 0.46 

Race (Black)*Age (≥ 50y) 0.08 0.0107 61.37 <0.001 1.18 1.13 1.23 

Race*Insurance status - - 3879.18 <0.001 - - - 

Race (Black)*Uninsured -0.45 0.0109 1723.96 <0.001 0.40 0.39 0.42 

Race (Black)*Medicaid -0.14 0.0083 279.77 <0.001 0.76 0.73 0.78 

Race (Black)*Medicare -0.27 0.0113 558.91 <0.001 0.59 0.56 0.61 

Race (Black)*Other/unknown 0.43 0.0159 741.41 <0.001 2.38 2.24 2.53 

R2(U)=0.0434 

Ch-square=15448.74 

p<0.001 
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Hypothesis 2.3 

Q 2.3: Do Blacks use the same types of PCP prophylaxis as compared to Whites? 

H0 2.3:  There is no statistically significant association between the types of PCP 

prophylaxis used and race. 

 

Differences in PCP Prophylaxis Type between Blacks and Whites 

The third objective for this study was to determine if Blacks with HIV/AIDS used 

the same types of PCP prophylaxis as compared to Whites with HIV/AIDS. The cohort 

for this objective included only patient visits that documented PCP prophylaxis. This 

hypothesis was tested using a chi-square test, the results of which are illustrated in Figure 

4.2. There was a statistically significant association between the types of PCP 

prophylaxis used and race (x
2
=7626.79; df=3; p<0.001). The most common type of PCP 

prophylaxis used in both Blacks and Whites was TMP-SMX. However, TMP-SMX use 

was still greater in Blacks than in Whites (82% vs. 62%). Use of the other types of PCP 

prophylaxis was lower in Blacks than in Whites: dapsone (14% vs. 27%), atovaquone 

(3% vs. 7%), and pentamidine (2% vs. 4%). Based on these findings, H0 2.3 was rejected 

as there was a significant association between the types of PCP prophylaxis used and 

race. 

 

Use of PCP Prophylaxis with Average Monthly Costs of Therapy, by Race 

The average monthly costs for PCP prophylactic medications, by race, are also 

reported in Figure 4.2. Atovaquone was the most expensive prophylactic medication in 

terms of estimated cost for 30 days of therapy ($1,291.83), followed by pentamidine 
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($98.75), TMP-SMX ($6.84-$63.69), and dapsone ($6.15-$23.54). After incorporating 

average monthly costs of therapy, Blacks were less likely to use costlier medications such 

as atovaquone and pentamidine.  
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Figure 4.2: Comparison of the different types of PCP prophylaxis between Blacks and 

Whites with HIV/AIDS  
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Post-Hoc Analysis 

Post-hoc subgroup analyses were conducted to determine how use of the different 

types of PCP prophylaxis varied by insurance status (private insurance and uninsured) 

between the two races. The results of this analysis are presented below in Figure 4.3. Use 

of the more costly medications (atovaquone and pentamidine) was noted to be greater in 

visits documenting private insurance as compared to visits that documented no insurance. 
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Figure 4.3:  Comparison of the different types of PCP prophylaxis between Blacks and 

Whites with HIV/AIDS (private insurance and uninsured) 
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Trends in PCP Prophylaxis Use between Blacks and Whites from 1996-2008 

The third component of this objective was to follow usage trends for individual 

prophylactic medications between Blacks and Whites from 1996 through 2008. Per the 

NCHS, estimates that are based on fewer than 30 sample records are considered to be 

unreliable. The majority of these annual estimates were based on fewer than 30 sample 

records; thus, they were likely not reliable estimates and so were not reported. 

 

Hypothesis 2.4 

Q 2.4: Do Blacks use the same types of MAC prophylaxis as compared to Whites? 

H0 2.4:  There is no statistically significant association between the types of MAC 

prophylaxis used and race. 

 

Differences in MAC Prophylaxis Type between Blacks and Whites 

The fourth objective for this study was to determine if Blacks with HIV/AIDS 

used the same types of MAC prophylaxis as compared to Whites with HIV/AIDS. The 

cohort for this objective included only patient visits that documented MAC prophylaxis. 

This hypothesis was tested using a chi-square test, the results of which are illustrated in 

Figure 4.4. There was a statistically significant association between the types of MAC 

prophylaxis used and race (x
2
=427.62; df=2; p<0.001). The most common type of MAC 

prophylaxis used by both Blacks and Whites was azithromycin; however, azithromycin 

use was still greater in Blacks than in Whites (75% vs. 70%). Clarithromycin use was 

lower in Blacks than in Whites (22% vs. 25%). Rifabutin use was not as common in 

either Blacks or Whites (2% vs. 5%). Based on the results of this analysis, H0 2.3 was 
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rejected as there was a significant association between the types of MAC prophylaxis 

used and race. 

 

Use of MAC Prophylaxis with Average Monthly Costs of Therapy, by Race 

The average monthly costs for MAC prophylactic medications, by race, are 

reported in Figure 4.4. Rifabutin was the most expensive prophylactic medication in 

terms of estimated cost range for 30 days of therapy ($580.06), followed by 

clarithromycin ($254.31-$356.75), and azithromycin ($149.28-$195.47). Use of 

azithromycin, the least costly prophylactic medication, as well as rifabutin, the most 

costly medication, was greater in Blacks. However, use of clarithromycin, which is 

slightly more expensive than azithromycin, was lower in Blacks. 
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Figure 4.4: Comparison of the types of MAC prophylaxis between Blacks and Whites 

with HIV/AIDS 
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Post-hoc Analysis 

Post-hoc subgroup analyses were conducted to determine how use of the different 

types of MAC prophylaxis varied by insurance status (private insurance and uninsured) 

between the two races. The results of this analysis are presented below in Figure 4.5. Use 

of the more costly medication (rifabutin) was noted to be greater in visits documenting 

private insurance as compared to visits that documented no insurance. 
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Figure 4.5:  Comparison of the different types of MAC prophylaxis between Blacks and 

Whites with HIV/AIDS (private insurance and uninsured) 
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Trends in MAC Prophylaxis Use between Blacks and Whites from 1996-2008 

Part of this objective was to follow usage trends for individual MAC prophylactic 

medications between Blacks and Whites from 1996 through 2008. As stated previously, 

estimates that are based on fewer than 30 sample records are considered to be unreliable. 

Many of these annual estimates were based on fewer than 30 sample records; thus, they 

were likely not reliable estimates and so are not reported. 
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CHAPTER FIVE 

Discussion & Conclusion 

STUDY #1 DISCUSSION: CARDIOVASCULAR DISEASE-RELATED HOSPITALIZATIONS IN 

BLACKS WITH HIV/AIDS 

This study investigated the interaction among race, HIV/AIDS, and 

hospitalizations for CVD and; thus, adds to the limited body of knowledge in this area. 

The key findings of this investigation are that Black race appears to have an impact on 

the occurrence of a CVD-related hospitalization in HIV/AIDS patients as well as an 

impact on the differing types of CVD. There also appears to be a clinically relevant 

gender-race interaction for the various conditions. Males (both Blacks and Whites with 

HIV/AIDS) had greater proportions of heart failure and coronary heart disease but lower 

proportions of hypertension and stroke as compared to their female counterparts. The 

implications of these findings are discussed in the following sections.  

 

Hospital Discharges in Blacks and Whites with HIV/AIDS 

The national estimates of hospitalizations that were generated for Blacks and 

Whites with HIV/AIDS appear to be consistent with findings from other studies in the 

inpatient setting.
4, 9, 28

 A rise in the percentage of Blacks constituting hospitalizations in 

patients with HIV/AIDS was also demonstrated in the study by Gebo et al.
4
 In the present 

study, the population-based hospitalization incidence rate was approximately 12 times 

greater in Blacks with HIV/AIDS than in Whites with HIV/AIDS, a disparity that 

widened throughout the study. According to HIV/AIDS surveillance data from the CDC, 

the difference in the incidence rate of infection between the two races was approximately 
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6.6 times greater in Blacks than in Whites back in 1996.
100

 By 2008, the incidence rate 

between the two races only increased to a difference of approximately 7.7 times greater 

in Blacks than in Whites.
101

 It appears that Black-White disparities are more pronounced 

in the incidence rate of HIV/AIDS related hospitalizations than in the prevalence of 

disease in these two races. 

 

The Association between Black Race and CVD-Related Hospitalization among Patients 

with HIV/AIDS 

CVD-related hospitalization was greater for Blacks than for Whites, a finding that 

is similar to that of the two studies that detected Black-White disparities.
4, 9

 One 

explanation may be that the conditions evaluated by those investigators were 

encompassed in the present definition of CVD, namely acute myocardial infarction,
9
 and 

ischemic heart disease and cerebrovascular disease.
4
 In addition, the present study 

included a comparison of the different types of CVD in the two HIV/AIDS race cohorts 

to place the results in the context of what is known in the general U.S. population 

between Blacks and Whites. This differentiation is of great clinical utility as the 

comparisons allow for a better understanding of the interactions among race, HIV/AIDS 

status, and CVD type.  

The Gardner et al. study did not detect race-based CVD disparities, but the 

investigators identified that presentation with lower CD4+ and the development of AIDS 

were both predictive of cardiac events.
28

 This may still have clinical implications for 

Blacks. Other studies have demonstrated that Blacks with HIV/AIDS tend to have more 

progressive disease and lower CD4+ than other races.
38, 102

 While these variables were 
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not available for evaluation in the present study, this may help to explain why Blacks had 

a higher likelihood of a CVD-related hospitalization.  

Some of the other factors that were also significantly associated with an increase 

in CVD-related hospitalization in the present study included older age, CKD, location in 

the Southern United States, and both Medicaid and Medicare coverage. The associations 

for age and CKD were expected as both are associated with an increased risk for the 

development of CVD in the general population.
23

 The association for Medicare insurance 

might be explained by the fact that this form of insurance provides coverage largely to 

adults over 65 years of age, which likely coincides with the association of older age 

identified in this study. The associated for Medicaid insurance might be explained by the 

fact that Medicaid recipients with HIV/AIDS have been reported to have a high 

prevalence of comorbidities.
103

 These comorbid conditions may place patients with 

HIV/AIDS at greater risk for CVD diagnosis and subsequent CVD-related 

hospitalizations. The association between the Southern region and CVD-related 

hospitalizations may be explained by the high prevalence of obesity in the Southern 

United States, another risk factor for heart disease, notably on the rise in the Black 

population.
104

 Many of the individual study years were also statistically significant, but it 

is difficult to interpret these associations as some years were correlated with increased 

odds of the outcome while others were correlated with decreased odds of the outcome. 

The clinical utility of year of hospitalization is likely of limited significance. 
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Differences in Selected Baseline Demographics 

It is worthwhile to note the gender difference between Blacks and Whites. There 

was a greater proportion of females in the Black cohort as compared to the White cohort 

(40% vs. 20%). This finding has been reported in other investigations.
86, 101, 105

 The 

geographic variations, in that Blacks with HIV/AIDS are more likely to reside in the 

Southern United States, are also supported by national surveillance data.
101, 106

 Insurance 

coverage also varied greatly between Blacks and Whites, especially in terms of private 

and Medicare coverage. Nearly half of all Blacks reported Medicare coverage. Patients 

can qualify for Medicare insurance if they are over 65 years of age, if they have a 

qualifying disability, or if they have been diagnosed with end-stage renal disease.
107

 

While the age categories were relatively similar between Blacks and Whites, the greater 

proportion of Medicare insurance may be partially explained by the greater prevalence of 

CKD noted in Blacks than in Whites. Such associations have also been demonstrated in 

previous reports.
108-110

   

 

Comparison of CVD-Related Hospitalizations between Blacks and Whites with 

HIV/AIDS 

The final component of this objective was to compare the proportion of CVD-

related hospitalization between Blacks with HIV/AIDS and Whites with HIV/AIDS. The 

proportion of hospitalizations for CVD was slightly greater in Blacks with HIV/AIDS 

than in Whites with HIV/AIDS (4% vs. 2%), which was similar to the prevalence from 

the study by Richter et al. (4% vs. 3%).
29

 Blacks were generally younger than Whites at 

time of CVD-related hospitalization. This may indicate that CVD-related hospitalizations 

occurs at a younger age in Blacks with HIV/AIDS than in Whites with HIV/AIDS.  
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The Proportions of CVD-Related Hospitalization Type between Blacks with HIV/AIDS 

and Whites with HIV/AIDS 

There was a statistically significant association between CVD-related 

hospitalization type and race. Of clinical significance is the variation of the different 

conditions between Blacks and Whites. The rank ordering of disease types was dissimilar 

for Blacks as compared to Whites. For Blacks, the rank order of disease type was heart 

failure, hypertension, stroke, and coronary heart disease. For Whites, the rank order of 

disease type was coronary heart disease, heart failure, stroke, and hypertension.  

There was a need to further explore the possibility of a gender-race interaction for 

CVD type in individuals with HIV/AIDS, given the clear gender differences for Blacks 

and Whites in terms of HIV/AIDS alone and CVD alone.
23, 101

 The ranking of disease 

from highest to lowest prevalence also differed greatly by race and by gender. For Black 

females, the rank ordering of disease was hypertension, heart failure, stroke, and coronary 

heart disease, and for Black males, heart failure, hypertension, coronary heart disease, 

and stroke. For White females, the rank ordering was stroke, coronary heart disease, 

hypertension, and heart failure, and for White males, coronary heart disease, heart failure, 

stroke and hypertension. The data regarding CVD-related hospitalizations in HIV/AIDS 

patients stratified by both race and gender are limited, which precludes direct comparison 

with other studies. Instead, these findings were compared to what is known regarding the 

prevalence of CVD by disease type, race, and gender in the non-HIV/AIDS population. 

This is discussed in the following sections. All prevalence data are from the National 

Health and Nutrition Examination Survey (NHANES) 2003–2006 (NCHS) and the 

National Heart, Lung and Blood Institute (NHLBI) and are for adults ≥20 years of age.
111
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Coronary Heart Disease 

Of the four types of CVD in this study, coronary heart disease has the highest 

mortality rate and is associated with the highest health care-related costs. Coronary heart 

disease is the leading cause of death in the United States, accounting for approximately 1 

out of every 6 deaths.
112, 113

 The estimated direct and indirect cost for this disease is 

approximately $177.1 billion a year.
23

 The prevalence of coronary heart disease in the 

general population for the four subgroups are somewhat the same. As of 2006, the disease 

prevalence was 9.4% among White males, 8.8% among Black females, 7.8% among 

Black males, and 6.9% among White females.
111

 In contrast, this study revealed that the 

greatest prevalence of disease was coronary heart disease in Whites with HIV/AIDS, 

specifically in White males with HIV/AIDS. This is not a surprising finding considering 

that per national prevalence data, the greatest proportion of coronary heart disease is in 

the White male population. Nationally, Black females have the next highest disease 

burden after White males, yet this study revealed that Black females with HIV/AIDS had 

the lowest proportion of coronary heart disease-related hospitalizations. There appears to 

be a gap for Black females with HIV/AIDS in this study, in that Black females with 

coronary heart disease may not have been captured in this study.  

One point to consider regarding the racial differences in coronary heart disease is 

that due to the study design, out-of-hospital cardiac events were not captured. Blacks 

have been shown to have nearly double the incidence of out-of-hospital cardiac events 

than Whites, namely cardiac arrest, at an age-adjusted incidence of 10.1 per 10,000 adults 

compared to a rate of 5.8 per 10,000 adults.
114

 Cardiac arrest does not necessarily imply 
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coronary heart disease, but coronary heart disease is a risk factor for cardiac arrest. 

Moreover, it is estimated that approximately 250,000 deaths occur each year from sudden 

cardiac death prior to hospitalization, most frequently in Black men.
115

 A similar 

disparity has been documented in that Blacks were less likely than Whites to be 

hospitalized for cardiac-related procedures and were less likely to be admitted to cardiac 

hospitals.
116

 It is possible then that Blacks with HIV/AIDS that carry a coronary heart 

disease diagnosis may be underrepresented in this study. This may especially be the case 

for Black females, the subgroup with the lowest prevalence of a primary coronary heart 

disease-related hospitalization, despite a relatively similar prevalence of disease in 

comparison to the other subgroups. 

 

Stroke 

Stroke is also associated with a high mortality rate and high health care-related 

costs, accounting for approximately 1 in 18 deaths and $73.7 billion in estimated direct 

and indirect costs.
23

 Similar to coronary heart disease, the prevalence of stroke in the 

general population is somewhat similar across the four subgroups. As of 2006, the 

prevalence of stroke was 4.3% among Black females, 3.8% among Black males, 3.1% 

among White females, and 2.3% among White males.
111

 While the proportion of stroke 

hospitalizations was lower for the Black cohort, there is a growing concern that stroke 

diagnoses occur at a younger age in Blacks than in Whites.
117

 Per data from the Atlas of 

Stroke Hospitalizations among Medicare Beneficiaries in 2008, the highest proportion of 

strokes in the Black cohort was in the youngest study age group, even though the study 

was conducted in Medicare beneficiaries that collectively are of an older age.
117

 In terms 
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of gender, stroke is typically more common in women than in men, a finding that was 

noted in this study. However, this study also revealed that there was an absolute gender 

difference that was much more pronounced in Whites than in Blacks. The greatest 

proportion of a primary stroke diagnosis was noted in White females which was an 

unexpected finding. One possible, yet untested, theory is a failure to recognize stroke 

symptoms in Black females, leading to decreased hospitalizations for stroke.
118

 If Black 

females with HIV/AIDS lack timely recognition of stroke symptoms, they may be 

experiencing more out-of-hospital events (including mortality) and thus not receiving 

timely care in the inpatient setting. This again might support the notion that Black 

females were underrepresented in the study 

 

Heart Failure 

Heart failure is generally associated with lower health care-related costs compared 

to the other forms of CVD, accounting for only approximately $39.2 billion in estimated 

direct and indirect costs.
119

 Heart failure also has the lowest disease prevalence compared 

to the other three forms of CVD. Similar to coronary heart disease and stroke, the 

prevalence of heart failure in the general population for the four subgroups is somewhat 

similar. As of 2006, the prevalence of disease was 3.6% in Black females, 3.2% in White 

males, 3.0% in Black males, and 2.1% in White females.
111

 Of all the types of CVD in 

this study, the least amount of disease discordance was noted for heart failure, implying 

that the concern for race-based disparities for HIV/AIDS and heart failure may not be as 

great as compared to the other conditions.  

 



 

 

 

172 

 

Hypertension 

The impact of hypertension on the United States is somewhat similar to stroke in 

terms of costs. Hypertension accounts for approximately $76.6 billion in estimated direct 

and indirect costs and has a mortality rate of 17.8 per 100,000 population.
23

 However, the 

prevalence of hypertension is more disparate for Blacks than for any other race or 

ethnicity. Blacks in the United States have the highest prevalence of hypertension in the 

world, a statistic that continues to increase, particularly in Black women.
70

 As of 2006, 

the prevalence of hypertension was 44.8% among Black females, 43.0% among Black 

males, 31.1% among White females, and 34.3% among White males.
111

 These statistics 

are relatively consistent with the study results; the proportion of hypertension-related 

hospitalization was highest in Black women at 43%.  

One concern with hypertension is that Blacks tend to have higher blood pressure 

readings and tend to develop the disease at relatively younger ages as compared to 

Whites.
72

 Analyses from a study comparing hypertension in Blacks and Whites in 28 

physician practices across the country revealed the odds of blood pressure control were 

over 50% lower in Blacks than in Whites.
72

  Mortality attributed to hypertension is also 

different across the four subgroups. According to national vital statistical data from 2006, 

the rate of mortality (per 100,000 population) was 51.1 in Black males, 37.3 in Black 

females, 15.6 in White males, and 14.3 in White females.
112

 Collectively, these factors 

related to hypertension have also been associated with higher rates of mortality in Blacks 

for developing other forms of CVD, including stroke and coronary heart disease. As the 

incidence of HIV infection is on the rise in the young Black population, and hypertension 
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develops in Blacks at younger ages and is associated with poor outcomes related to other 

forms of CVD, there is growing cause for concern for CVD in Blacks with HIV/AIDS. 

 

The Proportions of CVD-Related Hospitalizations in Blacks with HIV/AIDS and 

Blacks without HIV/AIDS 

There was a significantly lower proportion of CVD-related hospitalizations in 

Blacks with HIV/AIDS as compared to Blacks without HIV/AIDS. This objective was 

formulated to test the hypothesis that CVD-related hospitalizations may actually be 

greater in Blacks with HIV/AIDS, in part, to the infection itself or to HIV/AIDS-related 

therapies, and that a HIV/AIDS diagnoses might predispose patients to earlier onset of 

CVD. While this study could not assess age at time of CVD diagnosis, it did assess 

average age at time of CVD-related hospitalization in both cohorts. The average age at 

time of CVD-related hospitalization in 1996 was generally lower for Blacks with 

HIV/AIDS than for Blacks without HIV/AIDS. By 2008, the mean age at time of 

hospitalization in the HIV/AIDS cohort increased to 51 years of age, which was not 

surprising and is likely attributed to an increase in HAART use throughout the study 

period. HAART usage was not evaluated in this study, but the HAART uptake has been 

previously demonstrated to be similar between Blacks and Whites. 
86, 101

 It is still possible 

that Blacks with HIV/AIDS may be at risk for earlier onset of CVD, given the previous 

discussion of new HIV diagnoses and the development of hypertension in younger 

Blacks. In addition, the mean age at time of hospitalization in later study years was still 

lower in the Black HIV/AIDS cohort than in the Black non-HIV/AIDS cohort. 
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The Proportions of CVD-Related Hospitalization Type in Blacks with HIV/AIDS and 

Blacks without HIV/AIDS and in Whites with HIV/AIDS and Whites without 

HIV/AIDS 

The proportion of CVD type in Blacks with and without HIV/AIDS and in Whites 

with and without HIV/AIDS are discussed together herein in order to facilitate a 

comparison of the findings between the two races. The purpose of these two objectives 

was to determine if a HIV/AIDS diagnosis influenced the proportion of CVD type within 

each race; the hypothesis was that greater proportions of CVD type would be noted in the 

HIV/AIDS cohorts for both Blacks and Whites. There was a statistically significant 

difference in the proportions of CVD-related hospitalization type in Blacks by HIV/AIDS 

status as well as in Whites by HIV/AIDS status. Despite reaching statistical significance, 

the greatest magnitude of difference in Whites across all CVD types was only 3% (for 

coronary heart disease and stroke). This implies that there is not much of an influence of 

HIV/AIDS status on CVD type in Whites. These findings are in contrast to the findings 

for hospitalized Blacks.  

Of note, the greatest magnitude of difference in Blacks was for coronary heart 

disease at 12%; the proportion of coronary heart disease was lower in Blacks with 

HIV/AIDS than in Blacks without HIV/AIDS. Per post-hoc subgroup analysis for the 

cohort ≥50 years of age at time of hospitalization, the magnitudes of difference in disease 

for those with HIV/AIDS and those without HIV/AIDS was less pronounced for 

hypertension (5%), heart failure (2%), and stroke (2%). This difference was still great for 

coronary heart disease (9%) in the older subgroup. It was previously discussed that 

Blacks with cardiac arrest have been shown to be less likely to receive care in the hospital 

setting, leading to possible underrepresentation in this study. However, there is an even 

greater concern for the underrepresentation of Blacks with HIV/AIDS that carry a 
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coronary heart disease diagnosis. One would expect the proportions of each condition to 

be relatively similar across all forms of CVD, as seen in Whites. This unexpected 

disparity warrants further investigation. 

 

Study Limitations 

This study was subject to limitations that were primarily related to the information 

collected within the NHDS survey instrument. All diagnoses are based on ICD-9-CM 

coding. While up to seven ICD-9-CM codes can be documented for a given discharge 

(one primary and six secondary diagnoses), this method does not provide information as 

to the chronology of accompanying diagnoses. Thus, there was no way to assess for pre-

existing CVD prior to hospitalization or to determine the time of CVD diagnosis relative 

to the time of hospitalization. As mentioned previously, advances in HIV/AIDS therapy 

have resulted in changes in the causes of hospitalization, to include CVD. Medication 

histories are not available within the NHDS and so this study was not able to evaluate the 

relationship between long-term HAART exposure and the development of CVD. Little is 

known regarding the outcomes of CVD-related hospitalizations in Blacks and Whites 

with HIV/AIDS. However, this study was not designed to evaluate hospital outcomes 

between the two races.  

This study is also limited by the nature of the design of the NHDS. The unit of 

measurement is the patient discharge; all data were presented in terms of patient 

discharges based on weighted estimates rather than in terms of individual patients. Lastly, 

this was a compilation of cross-sectional data for thirteen years, not a longitudinal study 

that follows the same cohort of patients over a period of time. The data are subject to 
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changing criteria for hospital inclusion in the annual NHDS survey. The sample of 

hospitals included in the NHDS may have changed from year to year which may 

ultimately the affect the population of patient discharges that were included in the 

surveys for each year.  

 

Study Strengths 

Despite some of these limitations, this study has advantages compared to prior 

studies. The present study was the longest in duration (13 years) and encompassed an 

evaluation of the most recent data (through 2008). This study also had the largest sample 

size of any of the other investigations. By comparing the proportion of CVD-related 

hospitalization by race for both the HIV/AIDS and the non-HIV/AIDS cohort, this study 

accounted for baseline differences in CVD between Blacks and Whites. This study also 

chronicled the average age at time of hospitalization in both HIV/AIDS and non-

HIV/AIDS cohorts to assess if earlier onset for CVD hospitalization is a concern within 

the HIV/AIDS populations. The data add to the limited body of literature that pertains to 

this area as the study was designed with the primary objective of evaluating racial 

disparities in CVD-related hospitalizations. 

CVD was based on the definition from the AHA and ICD-9-CM codes were used 

to denote primary diagnoses in order to facilitate an understanding of the present results 

in the context of the available literature. The composite definition of CVD employed by 

other studies was inclusive of many conditions that do not fall within the standard AHA 

definition. This may have precluded the authors from detecting any race-based disparities 

for true CVD diagnoses. The studies by Silverberg et al. and Richter et al. both lacked 
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specific definitions for CVD which may have also prevented the investigators from 

detecting any disparities. Unlike the present investigation, both of the latter studies 

consisted of a predominantly male population which likely dissuaded any further 

exploration of a gender-race interaction. Lastly, the analysis by Gardner et al. was 

restricted to females ages 16-55 years which may have reduced the likelihood of them 

detecting CVD events with a relatively young cohort; whereas, this present study 

included individuals ≥15 years of age.  

 

STUDY #2 DISCUSSION: USE OF OPPORTUNISTIC INFECTION PROPHYLAXIS BETWEEN 

BLACKS AND WHITES WITH HIV/AIDS 

This study provided a national perspective for usage patterns of guideline-

endorsed PCP and MAC prophylaxis in Blacks and Whites with HIV/AIDS. The key 

findings of this study are that Blacks had increased odds of using both PCP and MAC 

prophylaxis, which is in contrast to the findings of the other investigations identified in 

the literature review. While not evaluated in this study, this may actually indicate a 

greater need for prophylaxis in Blacks due to lower CD4+ and/or lower viral loads based 

on findings from other investigations.  

 

Hospital Ambulatory Visits in Blacks and Whites with HIV/AIDS 

Blacks constituted a rising proportion of hospital ambulatory visits from 1996 to 

2008. This could be interpreted as an increase in care for Blacks with HIV/AIDS; 

however, per surveillance data, the incidence of HIV infection in Blacks rose over the 

study duration and so this rise may merely reflect the increase in disease prevalence in 
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the Black community.
101

 In the present study, the incidence rate of clinic visits was on 

average 7.4 times greater in Blacks than in Whites, which is relatively consistent with the 

ratio of Blacks to Whites with HIV/AIDS in the U.S. population.
101

 The proportion of 

visits that documented PCP prophylaxis (20%) and MAC prophylaxis (7%) was 

expectedly lower when compared to other studies. The majority of the other studies were 

conducted prior to or soon after HAART became available and presumably the need for 

prophylaxis would have been higher during those study periods. The most recent study by 

Gebo et al. in 2001 reported higher rates of prophylaxis use (82% for PCP and 80% for 

MAC), likely due to their inclusion of eligibility criteria based on lower CD4+.
58

 In 

calculating the percentage of patients eligible for prophylaxis compared to their total 

study population, the proportions of patients eligible for prophylaxis are quite comparable 

to those of the present study (21.6% eligible for PCP and 6.4% eligible for MAC 

prophylaxis).
58

  

 

The Association between Black Race and PCP Prophylaxis Use 

This study revealed a significant association between Black race and PCP 

prophylaxis, in that Blacks had increased odds for PCP prophylaxis use. This contrasts 

with the findings of prior studies that have detected a race-based disparity for PCP 

prophylaxis use.
49, 50, 52, 53

 This finding warrants careful interpretation prior to direct 

comparison of the findings of the aforementioned studies, and is described herein. 

Keruly et al. conducted a prospective study among antiretroviral naïve patients 

with HIV/AIDS that were newly presenting for care at a specialty HIV clinic in 

Baltimore, MD from 1990-2006.
38

 The authors noted that in their cohort largely of Black 
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patients, median CD4+ at time of presentation for HIV specialty care was consistently 

lower in Blacks than in other races and that the rate of CD4+ decline was more 

pronounced for Blacks. Per their regression analysis, Black race, as compared to White 

race, was associated with a significantly lower CD4+ at presentation (-71 cells/mm
3
) and 

Blacks were presenting for care later in the course of their disease.
38

 This means that 

there is an ongoing concern for worsening immune status for Blacks with HIV/AIDS, 

which has been reported elsewhere.
102

 Moreover, it has been demonstrated that persons 

with late diagnoses tend to have more advanced disease and are, therefore, less likely to 

respond to prophylactic therapies, even when using antiretroviral therapy.
12

 The majority 

of patients that carried a HIV/AIDS diagnosis in the present study had been previously 

seen in the clinic, which can loosely serve as a surrogate marker for access to the health 

care system. But this does not necessarily insinuate entry into care upon HIV/AIDS 

diagnosis, nor does it represent continuity of HIV/AIDS-related care. This is 

compounded by the fact that minorities, especially Blacks, are frequently among those 

that are more likely to test for underlying HIV infection later in the course of their 

disease.
42

 As there is evidence to support that Blacks with HIV/AIDS historically have 

declining immune status and have a greater likelihood of presenting for care with more 

advanced disease, they may have a greater need for prophylaxis, as was demonstrated in 

this study. 

Other significant findings were that Medicare insurance coverage, male gender, 

and MSA location were all associated with increased odds of PCP prophylaxis use. MSA 

location was nearly universal so this association may be of limited clinical significance. 

An unexpected result was the positive association between Medicare insurance status and 
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PCP prophylaxis use, a finding that was also noted in the Gebo et al. study.
58

  The 

association is unlikely due to Medicare prescription coverage (Medicare Part D) as the 

legislation did not take effect until 2006, later on in the study. Instead, Gebo et al. purport 

that Medicare coverage may have served as a marker for more advanced disease, which is 

consistent with the explanation of the association between Blacks and increased use of 

PCP prophylaxis.  

 

The Association between Black Race and MAC Prophylaxis Use 

The results from this study indicate that Blacks had increased odds of MAC 

prophylaxis use. The argument for advanced for Blacks with HIV/AIDS could arguably 

hold true with MAC prophylaxis as prophylaxis is generally recommended for patients 

who are severely immunocompromised (CD4+ <50).
39

 One difference between the two 

outcomes is that Medicaid insurance coverage was associated with increased odds of 

MAC prophylaxis use, but was associated with decreased odds of PCP prophylaxis use. 

Medicaid is one of the primary public health programs for low-income individuals with 

HIV/AIDS and was the most common form of insurance coverage for both Blacks and 

Whites in this study.
120

 HIV-infected Medicaid recipients have been noted to have a high 

prevalence of comorbidities, including non-HIV/AIDS related conditions such as mental 

illness and substance abuse.
103

 The positive association between Medicaid and MAC 

prophylaxis use might represent more advanced disease; thus, a greater need for 

prophylactic medications.  
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The Differences in PCP Prophylaxis Type between Blacks and Whites     

TMP-SMX, one of the less costly medications, was the most commonly used 

medication in both Blacks and Whites. Of note, the widest range in 30-day cost of 

therapy was for TMP-SMX; this is largely due to the variations in dose and frequency of 

administration (one single-strength/double strength tablet daily versus one double-

strength tablet three times daily). The high percentage of TMP-SMX is consistent with 

the other studies that evaluated PCP prophylaxis as it is recommended as first-line in PCP 

prophylaxis.
39

 Use of this less costly medication was still greater in Blacks than in 

Whites. Medicaid was the most common form of coverage for both races for visits that 

documented TMP-SMX (36% in Blacks and 42% in Whites). The high use of this lower 

cost medication among Medicaid recipients can be explained by the Medicaid cost 

containment efforts regarding HIV/AIDS therapies.
121

  

Post-hoc exploratory analyses were conducted in order to compare the various 

insurance types associated with each PCP prophylactic medication between the two races. 

This was done to assess the possibility of an interaction between insurance coverage and 

use of the more costly medications. Per the analyses, use of more costly medications 

(atovaquone and pentamidine) was more common in patient visits that documented 

private insurance as compared to visits that documented lack of insurance (uninsured). As 

insurance coverage varied between Blacks and Whites (private insurance was less 

common in Blacks and lack of insurance was more common in Blacks), insurance type 

may also serve as an important driver of type of prophylaxis used. 

Despite its being a first-line option for prophylaxis, one medication-specific 

concern associated with TMP-SMX is the issue of adverse events. One such example is 

glucose-6-phosphate dehydrogenase deficiency (G6PD), a disorder in which affected 
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individuals are at increased risk for developing hemolytic anemia after using certain 

medications, including TMP-SMX.
122

 This enzymatic deficiency has been reported in 

certain subpopulations, namely in Blacks.
123-126

 Such adverse events related to TMP-

SMX may have practical applications; whereby, widespread screening for such genetic 

enzyme deficiencies in Blacks may be of benefit to prevent the occurrence of such 

adverse events. This is still a hypothesis as of yet, but may warrant further investigation. 

 

The Differences in MAC Prophylaxis Type between Blacks and Whites    

The most commonly used MAC prophylactic medication in both Blacks and 

Whites was azithromycin (74% vs. 69%) followed by clarithromycin (23% vs. 26%). The 

higher proportions of azithromycin and clarithromycin were expected as these two 

medications are recommended over rifabutin per national recommendations. This is due 

to maintained clinical efficacy in disease prevention with either azithromycin or 

clarithromycin while avoiding the adverse events related to rifabutin.
39, 127-129

 Similar to 

the post-hoc analysis for PCP medications, use of rifabutin, the costliest MAC 

medication, was more common in patient visits that documented private insurance as 

compared to visits that documented lack of insurance (uninsured). This again suggests 

that insurance type may serve as an important driver of type of prophylaxis used. 

 

Study Limitations 

This study was subject to some limitations. There may be the possibility that 

patient visits that documented OI prophylaxis may have intended these medications to be 

used for non-OI prophylactic purposes. An example of this may include use of TMP-
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SMX for a urinary tract infection. This was likely reduced as only visits primarily related 

to HIV/AIDS were included. Other study limitations were related to the NHAMCS data 

collection procedures. CD4+ are not included in these surveys; thus, there was no 

definitive way to determine which patients were eligible for OI prophylaxis. However, an 

AIDS diagnosis (encompassed within the ICD-9-CM code 042) may have served as a 

surrogate for the need for OI prophylaxis. Nevertheless, it is important to document 

pharmacoepidemiologic trends in use of prophylaxis as there may be discrepancies in the 

proportion of patients that are eligible for prophylaxis and the proportion that are using 

therapy. The NHAMCS survey instrument has a restriction on the maximum number of 

medications that can be documented at time of visit. It is possible that not all medications 

for a given visit encompass all the medications used by a given patient. The NHAMCS 

surveys do not provide information on patient medication behavior (e.g., medication 

adherence), provider behaviors (e.g., prescribing patterns and therapeutic decision 

making) or patient-provider relationship, as these may all influence use of medications in 

populations. 

As aforementioned, it has been postulated that any disparities in prophylaxis may 

disappear with continuing care. This study, while spanning 13 years, was not longitudinal 

and could not assess which patients were continuing with care. However, the surveys 

collected data on whether or not the patients were established patients or if they were new 

to the clinic. Providers completing the survey instrument were instructed to answer, ―Has 

the patient been seen in your practice before?‖ This provided some information on the 

proportion of visits that were new versus the proportion that were continuing in care. 

Additionally, medication dosages are an additional component of OI prophylaxis use but 
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this information is not provided within these surveys. Lastly, the external validity of this 

study should be considered. This study involved HIV/AIDS-related visit data for patients 

already receiving care in non-federal hospital ambulatory clinics. These results may not 

be applicable to all HIV/AIDS populations. 

 

Study Strengths 

Despite these limitations, this study has value in its ability to generate new 

knowledge on medication-specific issues surrounding OI prophylaxis. This study was the 

longest in duration and contained the largest study population compared to previous 

studies. Furthermore, a validated definition of prophylaxis was employed as the guideline 

recommendations available for each study year were reviewed to ensure the definition 

remained consistent over time. This study was the only to document the trends in the 

incidence of clinic visits between Blacks and Whites throughout the entire study. One 

advantage to this study was the incorporation of monthly cost of therapy to determine 

how use of different prophylactic medications varied by estimated cost between Blacks 

and Whites. 

Other strengths pertain to the source of the study data. As these surveys were 

conducted on an annual basis, this study has the most recent data to document OI 

prophylaxis use compared to other studies in the literature review. Lastly, one additional 

advantage is the source of data collection. The data were from medical charts and 

medical record abstraction by trained hospital employees, which reduces the error for 

recall bias. All collected data are subject to rigorous quality control measures such as data 

completeness and coding inconsistencies, thereby, increasing the integrity of the data.   
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FUTURE RESEARCH DIRECTIONS 

Future investigations should attempt to investigate some of the hypotheses 

generated by this work as well as to overcome some of the study limitations. More data is 

needed regarding how race influences the prevalence of CVD in the HIV/AIDS 

population. While the first study contained over one million hospital discharges, the 

findings need to be confirmed or refuted by other studies. Furthermore, such 

investigations should seek to stratify patients not only on the basis of race, but also by 

gender as the risk of disease may differ across subgroups. This study brought forth the 

hypothesis that certain subgroups may be at risk for certain types of CVD. Namely, this 

study suggests that Whites with HIV/AIDS may be at increased risk for coronary heart 

disease due to higher uptake of PIs and that Black females with HIV/AIDS carrying a 

coronary heart disease diagnosis may actually be underrepresented in the study 

population. Perhaps there is a need to encompass other settings for acute care, such as 

emergency departments, to see how patterns of care primarily for CVD differ from the 

patterns noted in the present study. Future studies might also strive to evaluate health 

outcomes, such as hospital length of stay and inpatient mortality for CVD-related 

hospitalizations, as these may also differ by race and across the various subgroups.  

In terms of OI prophylaxis, future research is needed to address medication-

specific issues that go beyond ―prophylaxis use.‖ One example is the need to evaluate the 

prevalence of adverse events related to specific therapies, in regards to race. Future 

research should address the utility of screening high-risk populations for genetic 

disorders that may reduce drug efficacy in certain population. These investigations should 
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also incorporate medication adherence and provider prescribing behaviors to assess how 

these factors influence OI prophylaxis use in different racial populations. Lastly, further 

inquiry should be made into the presence of drug-drug interactions involving 

prophylactic medications and to gauge if certain groups are at risk for such medication 

errors. All these issues impact the clinical efficacy of OI prophylaxis and may provide 

deeper insight into what is typically denoted as medication use. All these hypotheses 

remain as such until they are tested in subsequent investigations.  

 

CONCLUSION 

Blacks are more affected by HIV/AIDS than any other race or ethnicity in the 

United States. There have been many therapeutic advances to better manage patients such 

that a new set of emerging concerns have arisen for the HIV/AIDS population and it is 

unclear how these concerns affect the Black HIV/AIDS community. The two studies 

presented in this dissertation sought to explore the interaction among race, HIV/AIDS, 

and CVD in an acute care setting, as well as to assess how race influences the use of OI 

prophylactic therapies in the hospital ambulatory setting. Collectively, these study 

findings suggest that Blacks with HIV/AIDS have an increased odds of CVD-related 

hospitalization and OI prophylaxis use as compared to Whites with HIV/AIDS. There 

appear to be ongoing and potentially newly emerging disparities for Blacks with 

HIV/AIDS; thus, there is a need for further research to confirm the present findings as 

well as to test the new hypotheses that were generated by this work.  
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APPENDIX B: NHAMCS 2008 SURVEY INSTRUMENT 
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