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This dissertation examines the impact of long-term survival after AIDS diagnosis 

on the rates of outpatient and inpatient visits and length of hospital stay. A cross-

sectional, retrospective design was used. The data were obtained from the Veterans 

Health Administration database, the Immunology Case Registry, and it consisted of 4,717 

veterans who have ever been diagnosed with AIDS and have a history of using highly 

active antiretroviral therapy (HAART). A negative binomial regression model was used 

to assess the relationship between long-term survival and service utilization based on the 

Andersen Behavioral Model of health services use. Long-term survival was 

conceptualized as a need variable. Predisposing variables were race, HIV risk factor, 

military period of service, and age at AIDS diagnosis. Patient’s region of residence was 

the enabling variable, while presence of AIDS-defining illness, presence of psychiatric 

comorbidity, number of medical comorbidities, death, and CD4 cell count were need 
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variables. We hypothesized that long-term survival after AIDS diagnosis would be 

associated with greater use of the services. 

We found that long-term survival is associated with the use of healthcare services. 

For all-diagnosis utilization, long-term survival was associated with greater use of 

outpatient and inpatient services. Specifically, long-term survival was associated with 

higher rates of inpatient psychiatric visits, outpatient medical visits, and inpatient medical 

visits. Being black, having IDU risk factor, older age at AIDS diagnosis, having AIDS-

defining illness, and death were associated with higher rates of both outpatient and 

inpatient visits. However, we found that blacks and whites differed only in outpatient 

visits. Blacks had 51% more outpatient psychiatric visits and 14% more outpatient 

medical visits compared to whites (both with p<.05). Deceased patients had high 

prevalence of AIDS-defining illnesses and greater use of inpatient care. 

Because long-term survival is associated with the use of healthcare services, HIV 

and non-HIV factors leading to greater use of the services among patients with long-term 

survival need to be delineated. Research has to establish how race, age, and comorbidity 

influence healthcare needs of the patients who attain long-term survival. Evaluation of 

patient satisfaction with care is needed to identify areas of service improvement.



1 

CHAPTER ONE 
INTRODUCTION AND THE PROBLEM 

Since the advent of highly active antiretroviral therapy (HAART) in 1996, the rate 

of death from AIDS has declined significantly, and more people with AIDS diagnoses 

experience long-term survival. As a result, most AIDS patients now grow older and live 

well into their advanced age. For instance, Manfredi and Calza (2004) reported that 

before HAART was introduced, the time between HIV diagnosis and death was estimated 

to range from 8 to 13 years, and, in general, persons infected with HIV had reduced life 

expectancy due to high HIV-related death rates. But now, HIV patients live longer 

regardless of their age at infection and have a life expectancy comparable to that of the 

general population. Correspondingly, the number of middle-aged and older individuals 

with AIDS has increased (Gebo & Moore, 2004; Tumbarello et al., 2004). Combined 

with the continued emergence of new HIV diagnoses in the nation (CDC, 2004), the 

number of AIDS patients will continue to increase because persons with AIDS have the 

potential to survive longer and contribute to the steady increase of their number. For 

example, in an investigation of the changes in AIDS incidence, prevalence, and deaths 

among persons with AIDS, “Update: AIDS – United States” (2002) reported that there 

was a steady increase in the prevalence of persons living with AIDS during January 1996 

and December 2000, that is, in a period that marked the introduction of HAART.  

Several reports have indicated that veterans with HIV/AIDS have also experienced 

increased survival rates after HAART initiation (Backus et al., 2005; CQM, 2001; Mole 

et al., 1999). Furthermore, McGinnis et al. (2003) found that although there was no 
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significant racial difference in the use of HAART, minority veterans with HIV 

experienced poorer survival rates than white veterans.  

As a result of longer lives, patients now experience HIV/AIDS as a chronic 

condition and they are more likely to face competing health risks that can potentially 

generate new healthcare needs. For instance, studies have reported that comorbidities not 

related to HIV, for example, liver diseases, are occurring with increasing frequency 

among the patients (Brau, 2003; Law et al., 2004). Further, increasing prevalence of 

antiretroviral drug resistance (Scott et al., 2004) as well as increasing levels of toxicity 

(Piliero, 2003) has been reported among AIDS patients experiencing longer lives.  

Despite growing evidence that most HIV/AIDS patients experience long-term 

survival and the consequent health risks, research has not yet made clear the impact long-

term survival has on the use of health services among AIDS patients. Many questions 

arise as increasing numbers of AIDS patients attain long-term survival. As patients live 

longer, their care presents new challenges to the health care delivery: (i) persons with 

HIV/AIDS live longer and thus require care and services for longer periods of time; (ii) 

racial minorities are more likely to have less desirable patterns of health service 

utilization compared to whites; it is likely that minorities would have a more severe 

course of disease than whites when they experience longer lives with HIV/AIDS. This 

course of disease may create new health care needs for minorities in particular and 

patients with long-term survival in general; (iii) with longer survival, AIDS patients now 

are increasingly at the risk of comorbidity not related to HIV; and (iv) increasing 

numbers of individuals receive HIV diagnosis at an older age but survive and live longer, 

while others receive HIV diagnosis at younger age but survive into older age. For these 
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reasons, there are increased numbers of older patients living with HIV/AIDS now than 

ever before. Besides HIV/AIDS, these patients are likely to confront age-related 

conditions such as diabetes and hypertension to create greater need of health services. 

Because these factors may account for increased use of services, we expect that patients 

experiencing long-term survival after AIDS diagnosis would have greater rates of service 

utilization. 

The primary objective of this dissertation was to examine the impact of the length 

of survival time after an AIDS diagnosis on outpatient visits, inpatient visits, and length 

of inpatient stay (LOS) among veterans who use HAART. Because long-term survival 

after AIDS diagnosis can predispose patients to various health risks (e.g., emergence of 

new non-HIV conditions), a new set of questions particularly salient for health services 

research needs to be addressed. For example, we will need to determine how and to what 

extent the emergence of non-AIDS defining illnesses as patients live longer has affected 

both the amount and type of healthcare services consumed. A thorough understanding of 

the sociodemographic factors such as age, race/ethnicity, and region of residence as well 

as clinical factors such as comorbidity and CD4 cell count associated with health services 

utilization is therefore important for realizing healthcare needs that might be generated as 

a result of prolonged lives of the patients. Such analysis will also be important in 

determining the degree of disparities in service utilization among key subgroups of 

patients. It would also serve to identify areas where certain services may be targeted. 

1.1 Long-term Survival with AIDS 

Use of HAART has emerged as a strong predictor of increased survival rates 

among AIDS patients (Pezzotti et al., 1999; Hoffmann et al., 2001; Skiest & Crosby, 
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2003). However, the improvements in survival rates have not been uniform across all 

patient groups. Differential access to medical care between racial groups may explain 

differences in AIDS survival times. Also, person to person variation in both AIDS-

defining events at diagnosis and HAART effectiveness might be part of the differences in 

survival times among AIDS patients. Additionally, there is often a delay between the 

time of diagnosis of AIDS and the time at which AIDS is reported. This delay may differ 

among different groups of patients and thus further complicate measurement and 

conceptualization of survival lengths.  

In this dissertation we examined the role of survival time after AIDS diagnosis on 

service utilization among veterans who had ever been diagnosed with AIDS and used 

HAART. Only patients with the use of HAART were included in this study because of 

the overwhelming evidence of its association with improved survival rates. Most 

investigators have measured the rates of survival among HIV/AIDS patients by taking 

into account their use of HAART and the types of AIDS-defining illnesses (ADIs) they 

had. Some of the studies that have reported survival rates among HIV/AIDS patients 

using this approach are reviewed. This review is presented to demonstrate the association 

between the use of HAART and survival rates. 

Following the advent of HAART in 1996, there was a remarkable improvement in 

survival for the most common ADIs (e.g., Pneumocystis carinii pneumonia [PCP], 

pulmonary tuberculosis, and central nervous system [CNS] diseases). Patients with these 

illnesses exhibited a significant decrease in the risk of death (Fordyce et al., 2002). In 

addition, among the ADIs that were characterized by short survival, for example, 

progressive multifocal leukoencephalopathy (PML), a three-fold increase in survival rates 
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was reported (Conti et al., 2000). Although part of the improvement in survival might 

have been attributed to specific ADI prophylaxis (e.g., PCP prophylaxis), proliferation of 

studies with evidence of prolonged survival among patients who had different types of 

ADIs and who responded positively to HAART has been a strong indicator of the 

potency of HAART in the suppression of HIV viral loads. Some of the studies have 

addressed survival using specific ADIs such as AIDS-related malignancies, AIDS 

dementia complex, etc., and were able to estimate and compare survival times under 

different HAART status. A review of a selected sample of these studies is given to 

exhibit long-term survival among AIDS patients and to justify investigation of health 

services utilization based on the lengths of their survival times.  

Conti et al. (2000) investigated survival rates after the diagnosis of AIDS in the 

period when HAART was introduced for the first time in Italy. This investigation used 

data from 35,318 AIDS cases (age > 12 years) diagnosed from January 1990 to August 

1998. Conti and her colleagues reported that among AIDS patients diagnosed after 

HAART, the proportion of survivors 24 months after diagnosis was more than double and 

statistically significantly higher compared to that of patients diagnosed before HAART 

(66% vs. 31%). In addition, 24-month survival rates were doubled among patients with 

the most common ADIs (e.g., PCP and Kaposi’s sarcoma [KS]) as well as in those with 

ADIs that were characterized by short survival before HAART (e.g., PML and brain 

toxoplasmosis). The investigators also showed that for AIDS diagnoses that occurred in 

the last period of the study (1997-1998), the reduction in the risk of death occurred for 

almost all the ADIs, ranging from 55% to 80% compared to the risk before HAART. 
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However, during this study, primary lymphoma of the brain remained as the ADI with the 

worst outcome. 

In another study, Hoffmann et al. (2001) examined the survival of AIDS patients 

with primary central nervous system lymphoma (PCNSL) during the HAART era. In this 

multicentric study, 29 AIDS patients with proven PCNSL were followed over time. Six 

patients were on HAART, while 12 were given cranial radiation. This study found that 

survival time of patients receiving radiation plus HAART or radiation alone differed 

significantly from those receiving neither of the two treatments. Median survival times 

were 1093, 132, and 33 days respectively for the three treatment options. Moreover, 

among patients on HAART alone, four patients (67%) showed a marked immune 

recovery and survived for more than 1.5 years, and two of them were still alive at the end 

of the study.  

Fordyce et al. (2002) used the experience of AIDS patients in New York City to 

study survival rates in the HAART era. It was found that, overall, cumulative survival at 

24 months increased from 43% among patients diagnosed during 1990-1995 to 76% for 

those diagnosed during 1996-1998. This study involved 79,878 AIDS patients (age ≥ 13 

years), and it was reported as the largest single study in the U.S. at a population level by 

2002 that evaluated effects of HAART on survival. The study also reported that 56% to 

70% twenty-four-month survival rates after 1995 were observed among the most 

common ADIs including PCP, pulmonary tuberculosis, HIV wasting syndrome, and CNS 

diseases. However, similar to other findings, for example, Conti et al. (2000), primary 

lymphoma of the brain had only moderate and non-significant improvement in survival 

rates. 
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A study that examined survival among AIDS patients diagnosed with PCNSL over 

a seven-year period demonstrated that receipt of HAART resulted in marked survival 

benefits (Skiest & Crosby, 2003). Among the 25 patients that were identified with 

PCNSL during the study period, longer survival was noted for patients who received 

HAART compared to others who received radiation or none of the two treatments. 

Further, none of the patients who did not receive HAART were alive at 1 year, while six 

of the patients who received HAART remained alive with follow-up times of 229, 620, 

667, 1,424, 2,005, and 2,112 days respectively. In another study using patients with AIDS 

dementia complex (ADC) in Australia, Dore et al. (2003) showed that survival following 

AIDS diagnosis significantly increased from 19.6 months for those diagnosed in 1993-

1995 to 39.6 months for those diagnosed in 1996-2000. The median survival following 

ADC increased to a greater extent than for all other ADIs, from 11.9 to 48.2 months 

between the two time periods. 

In a recent study, use of HAART has been associated with survival improvement 

among AIDS patients with cancer diagnoses (Biggar et al., 2005). Using data from adults 

with AIDS from New York City (9,015 AIDS-related and 929 non-AIDS-related cancers) 

the study showed that 24-month survival rate improved significantly for most cancer 

types. Specifically for AIDS-related cancers, the 24-month survival rate was 58% for KS, 

41% for peripheral Non-Hodgkin’s Lymphoma (NHL), 29% for central nervous system 

NHL, and 64% for cervical cancer for AIDS diagnoses made between 1996 and 2000. 

Among non-AIDS-related cancers, survival was lowest for lung cancer (10%) but was 

over 50% for other types of cancer during the same period.      
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This review has provided evidence of improved survival rates among AIDS 

patients with rare ADIs (e.g., PCNSL and AIDS dementia complex) as well as among 

those with the most common ADIs (e.g., PCP, pulmonary tuberculosis and KS). 

Generally, it has been observed that significant improvement occurred for at least 24-

month (two-year) survival rates among AIDS patients with most ADIs, regardless of the 

time point in the HAART era in which AIDS diagnosis occurred. Using data from 39,403 

patients with AIDS in the United States, CDC (2004) reported that 83% of these patients 

survived for more that 36 months after AIDS diagnosis. Although the effectiveness of 

HAART may be compromised by other factors such as smoking (Miguez-Burbano et al., 

2005), nutrition (Tang & Kaslow, 2003), or CD4 cell count (Wang et al., 2004), its use in 

populations of patients with different ADIs has persistently and increasingly been 

associated with increased survival rates. Furthermore, although HAART does not 

eradicate HIV-infected cells in a patient, virus replication has been shown to rebound 

when the therapy is terminated, regardless of the duration of therapy (Yang, 2004).   

Following these observations, we argue that in a veteran population of AIDS 

patients with different types of ADIs and having evidence of HAART use, we can use 

duration of survival times after AIDS diagnosis to define and measure long-term survival 

after AIDS diagnosis. Months of survival after AIDS diagnosis through December 31, 

2003, for veterans who had outpatient or inpatient care in the Department of Veterans 

Affairs (VA) in the year 2003 were computed based on the known date (year) of AIDS 

diagnosis. In accordance to the median cut-off point of the duration of survival times, we 

defined long-term survival time for a given patient as a length of survival time after 

AIDS equal to or greater than the median. The median was taken as the cut-off point 
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because (i) this classification of AIDS patients was used for the first time; (ii) it is a 

central value of the distribution and would reflect better the increasing numbers of 

patients who attain long-term survival; and (iii) the distribution of survival times was 

skewed. The median was the best cut-off point under the circumstances. 

For the purpose of this dissertation, we defined a patient as having long-term 

survival if he has ever had an AIDS diagnosis and has attained survival time after AIDS 

diagnosis equal to or greater than the median survival time in the sample of all patients 

included in the study. 

1.2 Significance of the Study  

Health care utilization has advanced as the population’s need for care has changed 

over time. Some factors that influence need include aging, sociodemographic population 

shifts, and changes in the prevalence and incidence of different diseases. Likewise, as 

AIDS patients experience long-term survival, their need for health care services is likely 

to change. Diverse factors may influence changes in the need for healthcare in the 

population of AIDS patients who experience long-term survival. Hence our point of 

departure was a basic understanding of a study of health service utilization of the patients 

in this population. The following section discusses some of the basic factors influencing 

the need for health services and capable of being described using health services research. 

This discussion highlights the importance of this dissertation research and is also used to 

point out different ways through which the healthcare delivery system can benefit from 

service utilization research. 

1.2.1 Changing Demographics of the Patients  

The demographics of the HIV epidemic have shifted because of the advancement in 

treatment and prophylaxis for some ADIs that were characterized by high mortality rates 
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among AIDS patients. Major shifts have occurred in the age and race of people living 

with HIV/AIDS and have brought concerns in the healthcare needs of the HIV/AIDS 

patients. For instance, due to the shift in the age of affected persons, HIV and aging has 

become one of the major topics in HIV research. 

1.2.1.1 Age and aging 

Currently, HIV/AIDS patients are capable of living longer, healthier, and more 

productive lives than ever before in the history of the disease. As an increasing number of 

patients live longer, the average age of the AIDS patients currently reported in the 

literature is increasing due to longer life expectancy. For instance, Stoff et al. (2004) 

reported that individuals with HIV/AIDS now live well into their 50s, 60s, and 70s. The 

shift in the age of AIDS patients is particularly important to health services since aging is 

associated with increased healthcare utilization. Over the past twenty years, studies have 

increasingly reported that the aging of the population and the subsequent increase in the 

size of the elderly population are the most important demographic trends that will affect 

the future health services in the general population (Vladeck & Firman, 1983; Forti et al., 

2000). Further, the aging of the population and AIDS patients in particular will increase 

the total amount of healthcare services demanded, will change the types of services 

demanded, and will have profound economic implications that could affect future 

coverage policies (e.g., Medicare and retirement programs).  

Aging AIDS patients possibly have additional health concerns related to their 

disease. For instance, older AIDS patients are likely to have other age-related chronic 

conditions (e.g., high blood pressure, arthritis, etc.); the coexistence of these conditions 

and AIDS may increase the risk of severe complications among the patients. In addition, 

antiretroviral drugs can interact with medications frequently taken for other age-related 
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conditions to make older AIDS patients more prone to toxicity or other adverse events 

compared to an average older person in the population. Also, for an individual patient, 

these factors may vary substantially as an AIDS patient is aging. Older AIDS patients 

experiencing long-term survival are thus likely to encounter a more severe course of the 

disease compared to younger patients. This course of disease may have a significant and 

unique influence on service utilization among older AIDS patients. It is important 

therefore to assess healthcare service use among patients of various ages to determine 

how the quantity and types of services vary with aging and with different age-related 

factors. Other areas of concern, which include, but are not limited to, racial or spatial 

disparities in service utilization among older patients may be addressed through this 

assessment. 

1.2.1.2 Race 

According to the CDC (2004) African Americans and Hispanics represent 64% of 

males living with AIDS in the U.S. In the history of HIV/AIDS, it is reported that the 

proportion of adults reported with HIV who are African American exceeded that of 

whites for the first time in 1996 (41% vs. 38%) (“Update: Trends in AIDS incidence,” 

1997). A high prevalence of injecting drug use and an increased proportion of black men 

who have sex with men (CDC, 2004) have been shown to be major factors contributing to 

the increase in incidence and prevalence of HIV among the racial minorities. It is 

important to note that this racial shift in the prevalence of HIV occurred during the time 

of HAART introduction in the country. This implies most of the minorities would have 

the potential of using HAART and experience long-term survival.  

 Previous research has established racial differences in service utilization in both 

HIV (Shapiro et al., 1999) and in the general population (Bertakis et al., 2000); it is 
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therefore important when examining the role of long-term survival on service utilization 

to take into account racial/ethnic groups of the AIDS patients as race/ethnicity could alter 

the use of health services. 

1.2.2 Comorbidity Profile 

The overall profile of comorbidity among AIDS patients is changing as increased 

numbers of patients experience longer lives. Non-AIDS-related comorbidities due to 

aging, drug toxicity, and complex infections have increased and compete with ADIs 

(Stoff et al., 2004). Therefore, besides the commonly known ADIs (e.g., PCP, pulmonary 

tuberculosis, and KS), non-ADIs such as liver, heart, and mental conditions are becoming 

increasingly prevalent as patients live longer. Presence of comorbidity, its treatment, and 

the possible interaction between comorbidity and HIV treatments can produce a 

significant effect on service utilization. Information on comorbidity is therefore vital for a 

more complete assessment of health service utilization because comorbidity has the 

potential to become a major determinant of service utilization among AIDS patients who 

attain long-term survival. 

Figure 1.1 presents a simplified form of the multifaceted problem of comorbidity in 

AIDS patients experiencing long-term survival. While describing comorbidity using the 

diagram, we acknowledge that it is almost impossible to explicitly identify what causes 

different comorbid conditions we have indicated because of several reasons, including (i) 

causes of comorbid conditions could be several (e.g., HIV, toxicity from HIV treatment, 

comorbidity exacerbated by treatment of HIV, a true comorbidity or combination of these 

causes); (ii) different population groups may have different comorbidity pathways and 

thus generalization could be misleading; and (iii) high prevalence and negative impact of 
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mental conditions on treatment for HIV disease may promote the occurrence of other  

medical conditions.  

We thus describe Figure 1.1 taking into account the above-mentioned problems 

based on the literature on the general trend of comorbidity after the introduction of 

HAART and reports describing salient comorbid characteristics associated with long-

term survival among AIDS patients. 

 

 

 

Figure 1.1: Comorbidities and Their Likely Sources among Patients with Long-Term 
Survival after AIDS Diagnosis 

First, a diagnosis of AIDS is made whenever a person is HIV-positive and he or she 

has a CD4 cell count below 200 cells per microliter, or his or her CD4 cells account for 

fewer than 14 percent of all lymphocytes, or that person has been diagnosed with one or 

more of the ADIs (CDC, 1992; Appendix A). The ADIs occur due to the weakening of an 
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individual’s immune system following HIV infection, and they could appear during 

and/or after the first diagnosis of AIDS (region A).  

Following the advent of HAART and improvements in the therapeutic care of 

HIV/AIDS in general, patients with a diagnosis of AIDS can expect to survive for a 

longer period than before. Lee, Karon, Selik, Neal, and Fleming (2001) reported that 

beginning in the mid-1990s when HAART was initiated; the survival rate on the average 

was at least three years among patients with a diagnosis of AIDS. Similarly, the CDC 

(2004) reported that 83% of persons with HIV survived for more than three years after an 

AIDS diagnosis. Thus, most AIDS patients have the potential to attain long-term survival 

and live with HIV as a chronic condition (region B). 

Although ADIs continue to exist among patients at this stage, they are occurring at 

a much lower prevalence. However, research has increasingly shown a shift in the types 

and incidence of comorbity among HIV/AIDS patients in the post-HAART era. While 

the use of HAART has largely transformed HIV disease into a chronic, manageable 

illness, most antiretroviral agents are metabolized through the liver and can cause varying 

degrees of hepatotoxicity. In general, liver conditions from hepatitis C infection 

(Benhamou et al., 2001), coronary heart disease (Glesby, 2003), cancer (Bower et al., 

2004), and tuberculosis (Dean et al., 2002) have been reported to occur with increasing 

incidence in this era. These conditions have become a common cause of hospitalization 

for AIDS patients with long-term survival. There is also an increased rate of liver toxicity 

caused by long-term use of antiretroviral therapy. Anemia, lipid abnormalities, bone 

diseases, and glucose intolerance are other conditions that have been closely associated 

with prolonged use of HAART.  
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Figure 1.1 also presents the problem of co-occurring ADIs and non-ADIs whose 

incidence has increased in the post-HAART era (region C). Prior to and in the early 

HAART era the most prevalent ADIs were PCP, KS, and Mycobacterium Avium 

Complex (MAC). However, reports have shown more recently that, while many patients 

experience long-term survival, multiple groups of patients have reported lower incidence 

of these conditions and higher rates of neurologic complications, malignancies, and 

bacterial pneumonia (Gebo & Moore, 2004). This implies that at the same time that HIV 

is increasingly managed as a chronic disease in the post-HAART era, a shift has occurred 

in the prevalence of ADIs. This shift is co-occurring with the increased incidence of non-

HIV comorbidity in the post-HAART era and could create an influence on service 

utilization.  

The prevalence of AIDS in older people is growing because of both long-term 

survival and growing numbers of older persons who become newly infected with HIV. 

Similar to any other aging population, rapid increases in the prevalence of age-related 

comorbidities, such as hypertension, stroke, diabetes, etc., are also likely to occur among 

older AIDS patients (region D). Considering patients who are diagnosed with AIDS at 

older ages, some of the age-related medical complications may have significant impact 

on their immune system, and thus further complicate the course of the disease and its 

treatment. Treatment of the age-related conditions may interact with the treatment of 

ADIs to create clinical adverse events (region E).  

AIDS patients who survive to older ages are likely to have a unique experience 

with comorbidity (region F). First, these patients may have high prevalence of ADIs 

compared to other groups of AIDS patients because of the weakened immunity that 
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occurs with aging. Second, due to the co-occurring of non-HIV comorbidity and age-

related conditions, older patients are more likely to be characterized by a higher burden 

of chronic conditions, more effects of the toxicities related to HAART, and drug 

resistance. For these reasons, as patients experience long-term survival and live to older 

age, non-HIV comorbidity (as described from region B of the diagram) would combine 

with age-related chronic conditions to create an influence on utilization. 

Lastly, the treatment of comorbidities as well as combinations of antiretroviral 

therapy is likely to cause drug-drug interactions for AIDS patients experiencing long-

term survival (region C); or older, newly diagnosed AIDS patients (region E); or those 

AIDS patients living into their advanced ages due to long-term survival (region G). These 

interactions can drop drug levels too low to be effective or can lead to serious or fatal 

events. The interactions are thus an added threat to the burden of comorbidity, and may 

have major implications in the treatment plans and service utilization.  

Since the coexistence of comorbid conditions and HIV is likely to complicate 

treatment plans, considerable effects on service utilization may be generated. Knowledge 

of how utilization varies with comorbidities based on important patient characteristics 

(e.g., sociodemographics) will thus provide valuable input in the management of the 

patients.  

1.2.3 Disparities in Service Utilization 

Disparities in service utilization have been reported in population studies 

(Hargraves et al., 2001) as well as HIV studies (Shapiro et al., 1999). Most of the studies 

on the subject have shown that minority populations do not fare as well as whites in the 

access to and utilization of healthcare services. Particularly in HIV populations, it has 

been shown that, even when treatment had improved and patients were mainly managed 
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on outpatient basis, minorities were increasingly associated with costly inpatient care 

(Hellinger & Fleishman, 2001; Kass et al., 1999). One of the major reasons for the poor 

trend of service utilization among minorities is delayed entry into the health system. The 

delayed entry might be due to fewer resources, poor access to services, or other 

unexplored factors. As a result, patients from minority populations are more likely to 

access medical care while at a relatively more severe stage of the disease, which would 

require more intense and costly inpatient care. Although disparities in service utilization 

have been documented in the early post-HAART period (Hellinger, 2004), the experience 

of patients with long-term survival has not been investigated to determine types and 

extents of disparities that may be occurring as the number of these patient increases.  

Service utilization data among patients with long-term survival are important for 

determining health disparities. The data could be used to determine whether types of 

disparities observed in the previous phases of the epidemic persist. Racial disparities in 

service utilization were an area of major concern in the earlier phases of the epidemic. 

For example, it has been reported that hospitalization rates have been disproportionately 

high for racial minorities in the early history of HIV, and, in addition, members of 

minority communities have been less likely to use outpatient services compared to whites 

(Uphold & Mkanta, 2005). The U.S. healthcare system may continue with the adoption of 

existing policies on disparities (e.g., assuring that all individuals have access to basic 

health care at affordable cost) if the same types of disparities persist when AIDS patients 

attain long-term survival. Otherwise, new intervening policies may be formulated if new 

trends in disparities are detected.   
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1.3 Chapter Summary 

In conclusion, this dissertation research aims to examine the impact of long-term 

survival after AIDS diagnosis on the use of healthcare services among veterans who use 

HAART and receive care in the VA system. A patient is said to have long-term survival 

if he has lived at least six years (median cut-off point) after AIDS diagnosis. Data 

concerning duration of AIDS survival and utilization of health services are obtained from 

the VA. The findings of this study are expected to provide a valuable addition in building 

knowledge and entice further research on healthcare issues pertaining to the population of 

AIDS patients with long-term survival.  

The remaining chapters are organized as follows. Chapter two describes the source 

of data for this research. Chapter three reviews the relevant literature for this study and 

provides an overview of the underlying theoretical framework that specifies the 

relationship between long-term survival and service utilization. Chapter four describes in 

detail the data and analytical methods used in the research. This chapter is divided into 

several major sections including objectives and hypotheses, methods for finding 

correlates of long-term survival, and methods for examining the impact of long-term 

survival on the use of healthcare services. Also, measurements and operational 

definitions of dependent variables outpatient visits, inpatient visits, and length of stay as 

well as independent variables such as age, comorbidity, and AIDS-defining illnesses are 

described within chapter four. Chapter five presents the results of the study and, lastly, 

chapter six presents the conclusion of the study that includes discussion of the findings, 

study limitations, and areas for future research. 
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CHAPTER TWO 
THE IMMUNOLOGY CASE REGISTRY 

The Veterans Health Administration (VHA) is the principal agency of the VA and 

the largest integrated healthcare system in the United States, with a budget of $25 billion 

for 2003. The VA has 1,300 care facilities that include 163 hospitals, 850 ambulatory 

care and community-based outpatient clinics, 206 counseling centers, 137 nursing homes 

and, 43 domiciliary facilities (“Facts about the Department of Veterans Affairs,” 2002). 

These VA facilities are organized into 22 regional VA Integrated Service Networks 

(VISNs).  

Regarding HIV/AIDS, the VA is also the nation’s largest public integrated 

healthcare system and the largest single provider of health care to HIV-infected persons 

in the United States. In the fiscal year 2003, for instance, the VA saw about 20,111 HIV 

infected patients and had almost 9,000 inpatient discharges for 4,600 patients who had a 

mean length of stay of 15.7 days (“VA HIV Report,” 2004). The information on the HIV 

infected patients treated in the VA system is managed through the Immunology Case 

Registry (ICR), a database that supports the maintenance of local and national registries 

for the tracking of HIV disease and health care among VA patients. The ICR was the 

source of information for this study. This chapter describes the establishment of the ICR, 

its purpose, management, and other important characteristics. 

2.1 Establishment and the Purpose of the ICR 

The VA established the ICR in 1992 with the primary purpose of building a 

national-level administrative database to count the number of HIV infected individuals 
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receiving care in the VA system. However, over time, following advancements in the 

technology of transferring and storing medical data, the capacity of the ICR has been 

expanded to include quantity of healthcare services received by the patients. Currently, 

the ICR includes data on dental, mental health, and substance abuse services. In the year 

2000, the VA established the Center for Quality Management in HIV Care (CQM) and 

placed the management of the ICR under the center. The main goal of the center is to 

maintain and assure appropriate, cost-effective, high quality HIV care for veterans. In 

recognition of the health challenges that are faced by HIV infected patients in the post-

HAART period, especially those exhibiting prolonged lives, the mission of CQM was 

expanded in 2001 to address issues of Hepatitis C in HIV patients. 

2.2 Data Input and Extraction from the ICR 

Each local VA station maintains a local ICR within their electronic medical record 

system. At these stations, the local staff adds patients manually into the registries. For 

security and patient privacy purposes, the patients’ identifiers are de-identified (i.e., 

social security numbers and names entered at each local station are scrambled). At the 

national ICR, located at the VA Palo Alto Health Care System - California, data extracts 

from the local ICRs are automatically conducted by the VA’s mainframe system for 

inclusion in the national registry. Information for a particular patient can thus be accessed 

at two levels: at the reporting (local) station and at the national level.  

The ICR collects data fields from about 15 different software packages within the 

VA’s electronic medical record system known as the Veterans Health Information 

Systems & Technology Architecture (VistA). For example, outpatient records are drawn 

from the Ambulatory Care Reporting Software, while laboratory data, including type of 

test, dates, and results, are extracted from the Laboratory Package. The data extracted 
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from these software applications are updated nightly. We adapted Table 1 from Backus et 

al. (2001) to show sources of data extracts for some ICR data fields. Each data field has 

several variables associated with the field. For instance, patient file contains demographic 

data and has the largest number of variables (137) among all data fields. Examples of key 

variables contained in each data field are also presented in Table 2.1. 

Table 2.1. Sources of Data Extracts and Number of Variables in the National 
Immunology Case Registry 

Data Field Number of 
Variables 

Key Variables 

Bed section file 
Inpatient file 
Inpatient procedure file 
Inpatient surgical procedure file 
IV pharmacy file 
Laboratory test history file 
Outpatient file 
Outpatient prescription file 
Patient file 
Radiology file 

17 
19 
11 
10 
5 
8 
8 
11 
137 
11 

Long-term care bed  
Discharge diagnosis  
Admissions, CPT codes 
Length of stay, CPT codes 
National drug code (NDC) 
Test name, value, units 
Clinic type, ICD-9 code 
NDC, amount dispensed 
Demographic information 
Results, CPT codes 

CPT: Current Procedural Terminology; ICD-9: International Classification of Diseases, 9th Revision 
 

2.3 Sample Data and Patient Factors from the ICR for the Fiscal Year 2003 

People with HIV who use medical services within the VA system are added 

continually into the ICR. This means the ICR is an active or living registry that holds 

medical records for all patients who have ever received VA health services for 

HIV/AIDS. Since its inception in 1992, over 50,000 patients have received care for HIV 

from the VA and their medical records are contained in the national ICR. Records from 

the ICR for the fiscal year 2003 showed that 20,111 HIV infected patients received health 

care from the VA medical system. Overall, the population of VA patients with known 

HIV is described as overwhelmingly male, older, predominantly non-white, and receives 

care in urban centers (Backus et al., 2001). Part of the ICR data for patients who received 

care in the fiscal year 2003 is shown in Table 2.2. This information gives an elaboration 



22 

 

of the important aspects of the patient population and shows the strength of the registry in 

capturing relevant information for the assessment of service utilization. For instance, of 

the 20,108 HIV infected veterans with known gender who received care, 19,617 (98%) 

were male and 9,294 (46%) were black.  

Table 2.2. Selected Patient Characteristics and Outcomes from the Immunology Case 
Registry for the fiscal year 2003 

Characteristics Number Percent 
Gender 
     Male 
     Female 

19,617
491

98.0
2.0

Race 
     Black (Not Hispanic) 
     Hispanic 
     White 
     Unknown 
     Other 

9,294
1,463
7,094
1,433

827

46.2
7.3

35.3
7.1
4.1

Antiretroviral Drug Use 
     Any highly active antiretroviral therapy (HAART) use 
     Any nucleoside reverse transcriptase inhibitor (nRTI) use 
     Any non-nucleoside reverse transcriptase inhibitor (nnRTI) use 
     Any protease inhibitors (PI) use 

14,978
14,831
7,451
8,482

Deaths 1,114 N/A
Inpatient Care 
     Inpatient discharges 
     Patients with inpatient discharges 
     Mean length of stay in days 

8,684
4,597
15.7

N/A
N/A
N/A

New Patients Added in the Immunology Case Registry 
     Male 
     Female 
     Black (Not Hispanic) 
     Hispanic 
     White (Not Hispanic) 
     Other race 

1,912
43

786
122
629
21

98.0
2.0

50.4
7.8

40.4
1.4

N/A: Not Applicable 
 

Table 2.2 further shows nucleoside reverse transcriptase inhibitor (nRTI) as the 

HAART regimen used by most of the patients (14831, 74%). The 1,114 patients who 

died in the year 2003 represented about 6% of all the patients who received care in the 

same year. Regarding inpatient care, the data showed that 4,597 (23%) of the patients had 
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episodes of hospitalization. Last, of the patients entering the registry for the first time in 

2003, the majority were men (98%) and blacks (50%) “VA HIV Report,” (2004). 

2.4 Strengths and Weaknesses of the ICR 

Patients are added continually into the ICR. Thus, the large number of patients in 

the registry is one of the ICR’s strengths. As more AIDS patients experience long-term 

survival, for instance, the ICR provides a unique opportunity of assessing different 

aspects of the HIV disease over time. Issues on service utilization, death, and comorbidity 

among patients with long-term survival may be examined at different phases of the 

disease. Because the ICR provides local and national tracking of HIV positive veterans, it 

offers an opportunity to study geographical trends for several aspects of the disease, for 

example, variations in resource use by region. Also, the ICR offers the ability to track 

veterans who move from one area to another, as it is capable of identifying such veterans 

as long as they receive their healthcare services within the VA. 

The ICR has some limitations. First, because the national ICR extracts data based 

on select data elements from the local stations, it is subject to high rates of local variation 

in data reporting (Backus et al., 2001), and thus it is considered less complete compared 

to the local medical record systems. However, the CQM has been making efforts aimed at 

minimizing the number of HIV infected patients potentially missed by the current ICR 

capture mechanism. Secondly, the ICR does not contain information on common 

measures of socioeconomic status, for example, education and income. The impact of 

socioeconomic factors may vary across social, gender, and age groups and thus may 

provide an important way of summarizing different components of service utilization. For 

example, individuals with lower incomes and less education (usually women and 
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members of racial minorities) are likely to have higher rates of utilization than better 

educated, wealthier persons (usually whites).  
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CHAPTER THREE 
LITERATURE REVIEW 

This chapter presents some important background information of the available 

literature related to the study. First, we review literature related to the selected theoretical 

model of healthcare service utilization. This is done to show how the model could be 

applied in this study, and also to produce evidence that the model can be validly applied 

to the population of individuals with HIV/AIDS. Second, a review of literature on the use 

of HAART and the effects of HAART on service utilization is presented. Last, a review 

of literature on service utilization in the population of individuals with HIV/AIDS is 

presented. This review is organized according to the theoretical model of service 

utilization, and is meant to offer an opportunity of understanding important trends of 

service utilization leading into the current era of prolonged survival among HIV/AIDS 

patients. 

3.1 Theoretical Model 

3.1.1 Andersen Behavioral Model of Health Service Utilization 

This research used the Andersen Behavioral Model of service utilization (ABM) 

originally developed by Andersen (1968) and revised by Andersen and Newman (1973) 

and Andersen (1995) as the conceptual framework for the assessment of service 

utilization among AIDS patients with long-term survival. The ABM was selected as the 

conceptual framework in this research for three basic reasons. First, the ABM has 

become a widely adopted framework for explaining and predicting health service 

utilization in different populations (Wolinsky, 1994). Second, the ABM has been 
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extensively used in service utilization research pertaining to HIV/AIDS patients in 

predicting the use of both HAART (Andersen et al., 2000) and medical services such as 

inpatient hospitalizations and outpatient visits (Fleishman et al., 1994). Lastly, this 

research involves secondary analysis, and the ABM has been successfully used in the 

analysis of secondary data focusing on service utilization in a national probability sample 

of AIDS patients using the AIDS Cost and Services Utilization Survey, ACSUS 

(Fleishman et al., 1994; Hellinger et al., 1994).  

The original ABM was developed in the 1960s to assist in studying why families 

use health services (Andersen, 1968). But over time, it was determined that use of family 

as a unit of analysis was practically difficult because variations in various aspects of 

health care among family members did not allow for meaningful and interpretable 

measures to be obtained. The model was thus revised to focus on the individual as a unit 

of analysis, while integrating important family characteristics, e.g., family size or 

household income. The ABM proposes that observed variation in health service 

utilization is a function of an individual’s predisposing, enabling, and need factors 

(Andersen, 1968, 1995). The predisposing factors include variables that describe the 

propensity of the individual to use health services. These variables include demographic 

characteristics such as age, gender, and marital status; social structure characteristics such 

as race/ethnicity, education, and occupation; and health beliefs. This dissertation will use 

age, race/ethnicity, HIV risk factor, and veteran’s period of service as predisposing 

factors. Enabling factors are those affecting the patient’s ability to gain access to services, 

including income, access to a regular source of care, and insurance coverage. The 

patient’s region of residence was used as a community enabling factor in this study. Need 
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factors can be defined as an individual’s health status as he or she perceives it and/or as 

evaluated by a healthcare provider. Examining the level of illness or establishing the 

presence of specific condition(s) can measure need-related factors. For example, three 

stages of HIV disease: asymptomatic HIV, symptomatic HIV, and AIDS, as well as the 

presence of comorbidity, can be used as need variables in the ABM framework. We used 

length of AIDS survival, presence of ADIs, diagnosis of psychiatric comorbidity, CD4 

cell count, death, and number of medical comorbidities as need characteristics.  

The predisposing factors are considered exogenous or fixed and hypothesized to 

influence service use both directly and indirectly through the enabling and need variables. 

A premise of the ABM is that equitable access to services occurs when demographic and 

need characteristics account for most of the variance in service use, while access is 

considered inequitable when social characteristics (e.g., ethnicity) and enabling resources 

(e.g., income) determine who gets the services (Andersen, 1968, 1995). 

Since its inception, the ABM has undergone several revisions and updates as a 

result of utilization research findings (Andersen and Newman, 1973; Andersen, 1995; 

Aday & Awe, 1997), and is now modified with important additions that indicate 

dynamics of service utilization. The earliest revision of the ABM posited that it was 

important to pay attention to both individual and societal determinants of the utilization 

of health services rather than to consider it a type of individual behavior (Andersen & 

Newman, 1973). The authors pointed out that the societal determinants of utilization, 

such as family’s racial/ethnic background or availability of relevant services may affect 

the individual determinants both directly and through the health service system. Thus it 

was important to include the characteristics of the external environment and healthcare 
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system in the framework to provide a means of assessing what happens to the patient 

following his or her entry into the system. A revision that took place in the 1990s 

recognized changes in personal practices (e.g., appropriate diet, exercise, etc.) and the 

maintenance and improvement of health status as explicit outcomes of health services 

delivery (Andersen, 1995; Aday and Awe, 1997). The feedback loop of the ABM was 

also recognized; that is, though it is expected that health behavior (personal health 

practice and use of services) would modify individuals’ need for services, utilization 

outcomes such as patient satisfaction and health status may also modify subsequent 

predisposition, enabling resources, need-related characteristics, and health behavior. The 

revisions and modifications to the ABM are evidence that research on service use and 

access has shifted from an individual level focus to a combination of the individual, the 

healthcare system, the external environment, and the effects that each have on the others. 

The Behavioral Model for Vulnerable Populations (Gelberg, Andersen, & Leake, 

2000) was a major revision of the ABM that had an important application to individuals 

with HIV and other groups considered to be vulnerable. This model represents an 

employment of the ABM that includes factors to consider when studying the use of health 

services in vulnerable populations. Some of the vulnerable populations that have been 

mentioned in the health services literature include women, racial and ethnic minorities, 

immigrants, elderly, homeless, and HIV/AIDS patients (Aday, 1993, 1994); in HIV care, 

previous studies have defined vulnerable populations as racial/ethnic minorities, women, 

injection drug users (IDUs), and the less educated (Kilbourne et al., 2002; Andersen et 

al., 2000). The model for vulnerable populations specifies that apart from the traditional 

components of predisposition, enabling, and need, vulnerable populations have specific 
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vulnerability factors that may impede their ability to use healthcare services. For 

example, in their study of use of health services in a homeless population, Gelberg et al. 

(2000) added specific vulnerable domains in each of the original components of the 

ABM. The predisposition vulnerable domain included social structure factors, such as 

acculturation, immigration status, and literacy; childhood characteristics including foster 

care and parental sickness; living conditions; mental illness; and substance abuse. The 

enabling vulnerable domain included personal/family resources such as receipt of public 

benefits and the availability of social services, while the need vulnerable domain included 

perceptions and evaluated need regarding some conditions such as tuberculosis and 

AIDS. Gelberg and her colleagues showed that these additions to the ABM were 

important in profiling service use among the homeless. 

Researchers have successfully used the ABM to describe and predict health 

services use among HIV/AIDS patients in different phases of the HIV disease.  The ABM 

has been used to predict use of medical care, such as hospital admissions (Fleishman et 

al., 1994; Kilbourne et al., 2002) and use of HAART (Andersen et al., 2000). The ABM 

for vulnerable populations has been applied to HIV/AIDS patients to predict the role of 

symptoms in service use among the vulnerable groups of women, ethnic minorities, 

IDUs, and people who are less educated (Kilbourne et al., 2002) as well as to determine 

the role of age as a vulnerability factor on service utilization among midlife and older 

adults (Emlet & Farkas, 2002).  

This dissertation applied the ABM for vulnerable populations to examine the 

influence of the length of AIDS survival on service use. In our analysis, we have 

considered AIDS patients with long-term survival as a vulnerable group for the following 
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reasons that can potentially be associated with increased use of services: (i) many of the 

patients have reached the most severe stage of HIV disease; (ii) they are more likely to be 

vulnerable to drug resistance, drug-drug interactions, and toxicities; (iii) they have high 

risk of comorbidity; and (iv) they are more likely to suffer AIDS-related fatal events 

compared to other categories of HIV patients. For this reason, we have described 

(Chapter Four) specific vulnerability factors that have been included in the ABM to better 

predict the utilization behavior of this population. Figure 3.1 presents the ABM as 

applied in this study. It shows the original model and the modifications done to integrate 

vulnerability factors from AIDS patients with long-term survival. 

 
Figure 3.1. The Andersen Behavioral Model: Utilization of Health Service among AIDS 

Patients Experiencing Long-Term Survival. 

This study used four measures of predisposing characteristics. These included three 

demographic variables: veteran’s age, period or era of service, and risk factor, and race as 
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a social structure variable. Of these, race and risk factor were included as vulnerability 

factors based on previous investigations that regarded racial minorities and IDUs as 

vulnerable populations among persons with HIV/AIDS (Andersen et al., 2000; Kilbourne 

et al., 2002). United States region of residence was included as a community enabling 

variable. We included five measures of need characteristics. These included general 

need-related variables indicating diagnosis of AIDS-defining illnesses, non-AIDS-

defining illnesses (medical comorbidity), and psychiatric conditions during the year 

under study. We have defined AIDS patients with long-term survival as a vulnerable 

population partly because of the health problems caused by their prolonged lives after 

AIDS diagnosis and high risk of death. For these reasons, two variables were included in 

the model as vulnerability factors. These were duration of survival since AIDS that 

indicated attainment of long-term survival and death, which was included as a measure of 

severity of HIV/AIDS in the study period. Lastly, the model shows how service 

utilization occurs. Use of a given type and amount of services occur as a function of the 

predisposing, enabling, and need factors.  

3.2 Review of HIV/AIDS-Related Literature 

In order to contribute meaningfully to the discussions that lead into this study, we 

divided the following section of the review into three parts: (i) Use of HAART; (ii) 

Effects of HAART on service utilization; and (iii) The role of predisposing, enabling, and 

need characteristics on service utilization among HIV/AIDS patients. Use and Effects of 

HAART are emphasized because this study involves only those patients with evidence of 

HAART use in the VA system. Also, while keeping other factors constant, the use of 

HAART is considered as an important link into patients’ attainment of long-term 

survival. Furthermore, although this study uses information from AIDS patients, our 
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review is based on the experience of HIV/AIDS patients in general as a way of showing 

important trends that lead into the emergence of AIDS patients with long-term survival. 

This review, using important patterns of service utilization among HIV/AIDS from 

previous inquiries, is expected to provide the reader with an important link in 

understanding the context under which questions and hypotheses were formulated. In line 

with our theoretical model, the review was conducted in the framework of the ABM: that 

is, we examined the role of predisposing, enabling and need characteristics on service 

utilization among HIV/AIDS patients.  

Recalling that this study is based on the information from AIDS patients receiving 

care from the VA system, different parts of the review have included relevant service use 

data from studies based on VA patients. This information was used to demonstrate 

utilization experience of veterans with HIV infection, and, where applicable, to compare 

utilization experience between VA and non-VA patients.  

3.3 Use of HAART 

Previous research in the HAART era has extensively described the patterns of 

HAART use among different HIV populations. Most people with HIV initiated the use of 

HAART when it was introduced, and HAART use prevalence grew high with time 

(Cunningham et al., 2000; Katz et al., 2001). Among healthcare providers, studies 

showed that almost equal proportions of patients treated by expert generalists and 

infectious disease specialists were on appropriate HAART regimens within one year of 

its introduction (Landon et al., 2003).  

HIV infected persons who received care in the VA had high rates of antiretroviral 

drug use. Among 18,572 patients who received care in the fiscal year 2001, about 14,076 

(76%) patients received at least one prescription for an FDA-approved antiretroviral drug, 
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and the rate of use remained high for two successive years, 2000 and 2001, among the 

VA users (CQM, 2001). Also, “VA HIV Report” (2004) reported that about 74% of 

patients who received care for HIV in the VA in 2003 were on some HAART regimen. 

Other studies, e.g., Mole, Ockrim, and Holodniy (1999), Keiser et al. (1999), and Keiser 

et al. (2001), have also indicated increased used of HAART among VA patients. Some 

important findings from these studies have been discussed under the effects of HAART 

on service utilization. Following the high rates of HAART use in the VA, the inclusion of 

only patients with history of HAART in this study is still expected to produce a 

representative sample for AIDS patients receiving care in the VA system. 

3.3.1 Predisposing Variables and the Use of HAART 

Despite the reported increases in the overall use prevalence, several studies 

reported persistent disparities in access to HAART in the nation. For example, in a study 

that applied the framework of ABM for vulnerable populations after the advent of 

HAART, Andersen et al. (2000) showed that women, IDUs, African Americans, and the 

least educated were less likely to gain early access to HAART. This study was based on a 

national probability sample of 2,776 adults. Similarly, Cunningham et al. (2000) 

indicated that by 1998 the proportion of HIV patients under care in the U.S. had grown to 

over 70%, but blacks, drug users, and female heterosexuals were less likely to use 

HAART. The largest and first national HIV utilization study, the HIV Cost and Service 

Utilization (HCSUS), showed that only a few women and racial minorities had started 

using HAART (Shapiro et al., 1999). The HCSUS included 2,864 patients who were 

selected from lists from a variety of provider sites including clinics, outpatient hospital 

facilities, and physician practices. In particular, Shapiro and colleagues found that 22 

percent of the women, compared to 13 percent of the men, and 20 percent of African 
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American and 16 percent of the Latino, compared to 12 percent of the white, in the 

sample had not received HAART.   

Gebo, Diener-West, and Moore (2001) collected data from 10 U.S. HIV primary 

care sites under HIV Research Network (HIVRN), and showed that African Americans 

(odds ratio = .84; p<.05) and IDUs (odds ratio = .86; p<.05) were less likely to receive 

HAART compared to their respective counterparts. Female sex was also an independent 

predictor of not receiving HAART (Giordano et al., 2003). McNaghten, Hanson, 

Dworkin, and Jones (2003) examined 9,530 patients eligible for HAART in 10 U.S. cities 

and found that differences in HAART use by gender, race, exposure mode, and 

alcoholism existed among the patients. Moore Stanton, Gopalan, and Chaisson (1994) 

reported a study involving 838 patients (79% blacks and 20% non-Hispanic whites). 

Moore and colleagues showed that although there were no racial disparities in the stage 

of HIV at the time of presentation, there were significant racial disparities in receipt of 

HAART. Sixty-three percent of eligible whites, but only 48% of eligible blacks, received 

the therapy. Based on the ACSUS study, Smith and Kirking (1999) showed that female 

and those aged between 15 and 24 years were associated with lower odds of using 

HAART. But unlike other studies, it was found that African American race was 

associated with higher odds of using the therapy.  

Our review has demonstrated persistent differences that have occurred in the use of 

HAART. Most of these differences were explained by predisposing factors of race, 

gender, and IDU among different populations of HIV/AIDS patients, suggesting 

inequitable access to HAART. However, it is worth mentioning that most of the analyses 

did not adjust for indicators of socioeconomic or enabling variables, e.g., income and 



35 

 

education, which may have strong correlation with gender or race. Racial or gender 

variations in HAART use may be caused by the confounding effects of these 

socioeconomic factors. For example, in a study based on nationally representative data 

that showed lower odds of HAART use among African-Americans and IDUs in bivariate 

analyses, it was found that the effect became nonsignificant when education, region, and 

insurance were controlled (Cunningham et al., 2000). Some investigators have pointed 

out that use of medical records, in which the socioeconomic indicators may not be 

reported, is one of the reasons for the lack of adjusted analysis (Gebo et al., 2001).  

3.3.2 Enabling Variables and the Use of HAART  

Previous research has indicated a less favorable pattern of HAART use in 

uninsured and publicly insured (Medicaid) individuals. Examples of studies that showed 

less favorable use of HAART among uninsured or Medicaid enrollees include 

Cunningham et al. (2000), Shapiro et al. (1999) who used the HCSUS study, Hsu, 

Vittinghoff, Katz, and Schwarcz (2001), and Keruly, Conviser, and Moore (2002). In 

addition, Keruly et al. (2002) and Gebo et al. (2001) found that Medicaid and Medicare 

patients were significantly more likely to use HAART than uninsured patients. These 

findings indicated that the differences in access to HAART caused by enabling factors 

such as lack of health insurance might decrease through government intervention through 

public health programs. 

3.3.3 Conclusion 

Despite the observed disparities in the use of HAART based on predisposing and 

enabling characteristics of the patients, the advent of HAART completely changed the 

face of HIV. In addition to the evidence of the survival benefits of HAART (Chapter 

One), it is equally important to understand how and to what extent the advent of HAART 
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changed patterns of service utilization. The following part of the review is devoted to the 

effect of HAART on service utilization among HIV/AIDS patients, taking into account 

different phases of the HIV disease. 

3.4 Effects of HAART on Service Utilization  

3.4.1 Effects of HAART on Service Utilization within the VA System 

Use of HAART has been associated with a decrease in the inpatient care after the 

introduction of HAART. Some important studies using veteran populations have used 

costs of care to measure changes in types and amount of health services utilized. 

Although we do not use cost of care as a covariate in this study, we have reviewed studies 

based on cost of care to reflect decreases in the volume of outpatient and inpatient 

services utilized by HIV patients after the introduction of HAART. Mole et al. (1999) 

showed in a study of HIV-infected persons seen at a VA health center that HAART 

produced up to a 70% decline in mortality, and costs for HIV-related outpatient resource 

utilization in 1997 fell by 25% and 59% as compared to 1993 and 1995 respectively.  The 

greatest fall in utilization was for inpatient bed-days of care, where the average cost per 

patient fell by $2,782 between 1993 and 1997. In another report, investigation of the 

effect of HAART on outcomes in VA medical centers found that a marked increase in 

per-patient HAART costs was accompanied by a sustained decrease in the days of acute 

inpatient hospitalization (Goetz et al., 2001). It was shown that hospitalizations per 1, 000 

patients decreased from 5,159 in fiscal year 1996 to 2,354 in fiscal year 1999. This 

investigation covered four years beginning October 1995, and it exhibited an association 

between use of HAART with a reduction in the rate and costs of acute hospitalizations. 

Keiser et al. (1999) examined the rate of service use and cost among veterans who 

received care at the Dallas VAMC between January 1995 and July 1997. It was shown 
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that a decrease in hospital days, infectious disease clinic visits, emergency department 

visits, as well as inpatient and outpatient costs had occurred. Specifically, per patient 

costs of HIV care significantly decreased from a monthly average of $1,905 in the first 

interval to $1,122 in the last interval. In another investigation, Keiser et al. (2001) 

reported increased cost of HAART per patient from $79 to $518 per patient per month in 

a study that covered 44 months of HAART use. However, this cost was offset by a 

decrease in hospitalizations where it was reported that inpatient costs decreased from 

$1,275 to less than $500 per patient per month among the veterans. 

3.4.2 Effects of HAART on Service Utilization in Other Healthcare Settings  

The association between HAART use and healthcare service utilization has been 

extensively investigated in the general population (Perez & Moore, 2003; Shapiro et al., 

1999; Giordano et al., 2003). Most of the early investigations compared service 

utilization among HIV/AIDS patients between pre-HAART and HAART eras (e.g., 

Fleishman & Hellinger, 2001) and found association between introduction of HAART 

and rates of health service use. It was evidently shown that compared to the pre-HAART 

era, patients in the HAART era were associated with decreased rates of hospitalizations 

(Perez & Moore, 2003; “Hospital and outpatient services,” 2002). For instance, “Hospital 

and outpatient services” (2002) used information from a sample of 5,255 patients from 

nine U.S. HIV primary and specialty care sites for 1999 and showed that use of HAART 

was associated with significantly lower hospital utilization compared to non-users (265 

vs. 320 days per 100 persons, p<.05).  

Other reports used costs of care to show changes in the intensity/volume of service 

utilization. Bozzette and Hellinger (2001) showed that expenditures for medications 

increased due to the widespread use of HAART, but reductions in the use of hospital 
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services were still apparent. Also, using the experience of HIV-infected veterans in VA 

care, Keiser et al. (2001) showed that mean monthly hospitalization and associated 

inpatient costs decreased and remained low 2 years after the introduction of antiretroviral 

therapy. The authors also showed that hospitalization costs decreased from $1,275 to less 

than $500 per patient per month, within six months of the introduction of the therapy, 

reflecting a reduction in the rates of inpatient care. 

Other studies have focused exclusively on the trends of service utilization that 

occurred in the post-HAART era. Evidence of increased survival grew and outpatient 

services became the dominant type of care received by the patients (Sherer et al., 2002). 

Several studies reported further decreases in hospitalizations and established that the 

corresponding increase in the use of outpatient care was associated with the receipt of 

HAART (Garattini et al., 2001; Gebo et al., 2005). A study that used HCSUS data 

employed cost analysis to measure the change in the volume of inpatient care after 

initiation of HAART (Bozzette et al., 1998). Bozzette and his colleagues showed that 

while overall expenditures declined by 16 percent, the expenditure for hospital care, the 

largest category of expenditure due to extended LOS, declined by 43 percent.  

Previous research has also indicated that declining trends of hospital use were not 

uniform. Predisposing and enabling characteristics were shown to be important in service 

use variation after introduction of HAART. For instance, studies increasingly showed 

that African Americans, male, and IDUs continued to be associated with increased rates 

of costly hospitalizations (“Hospital and outpatient services,” 2002; Pulvirenti et al., 

2003). In another study of comprehensive hospital discharge data from seven states for 

1996 to 2000, Fleishman and Hellinger (2003) showed that there were racial and health 
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insurance disparities in the reduction of LOS. They showed that across all seven states: 

California, Colorado, Kansas, Maryland, New York, New Jersey, and South Carolina, 

mean LOS was lowest for white men (8.28 days, median = 5) and highest for African-

American men (9.92 days, median = 6). Furthermore, mean LOS was higher for 

Medicaid admissions (9.73 days) than for private (9.09 days) or Medicare (8.88 days) 

admissions. Similarly, Bozzette and Hellinger (2001) pointed out that despite high 

decreases in hospital use among HIV/AIDS patients, not all groups benefited equally 

from HAART. It was shown that by the end of 1998, hospital care was still the largest 

component of expenditures for disadvantaged groups such as women, blacks, patients 

with public health insurance, and those who had not completed high school. 

 Thus, despite the overwhelming evidence of reduced hospital inpatient care and 

increased use of outpatient care after HAART, the cited studies have indicated persistent 

disparities in service utilization. Racial minorities, women, and persons with public 

health insurance coverage were associated with poor utilization outcomes. A better 

understanding of these disparities is provided in the next section of the review. This 

section examined the predictors of service utilization among HIV/AIDS patients. 

3.4.3 The Role of Predisposing Variables in Service Utilization 

3.4.3.1 Age and service utilization 

The effect of age on service utilization is expected to impact veterans with HIV 

because they are aging and tend to be older than infected individuals in the general 

population. A study using a national sample (HCSUS) showed that 12% of the population 

(Bozzette et al., 1998), but about 38% of the veterans in VA care (CQM, 2001), were 

aged 50 years and older. In addition, the CQM pointed out that the proportion of older 

patients receiving care in the VA is increasing. Long-term survival of the patients as well 
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as aging of the cohort of patients receiving care in the VA system was suggested as 

possible explanations for the increase of older patients. 

Because of the common perception that HIV/AIDS afflicts only young persons, the 

effect of age on service utilization did not draw much attention from researchers in the 

early years of the disease. However, changes in the demographic composition of the 

patients in the 1990s drew interest in the subject, and mixed results were reported. A 

study conducted a few months before the introduction of HAART between July 1995 and 

June 1996 reported that age did not emerge as a predictor of service utilization (Emlet & 

Farkas, 2002). In this study, medical service was measured by hospital admissions, 

hospital days, and physician visits and utilization was compared in three groups of 

patients: those 30-49 years, 50-59 years, and 60 years and older. Similarly, in the 

HAART era, “Hospital and outpatient services” (2002) found that HIV patients aged 40 

years or older did not differ significantly in total admissions, total hospital days, and 

median length of stay from their younger counterparts.  

However, other studies, especially those conducted in the HAART era, showed age 

differences in service utilization. Shapiro et al. (1999) showed that older patients used 

less emergency care, but had increased use of other healthcare services, such as inpatient 

hospitalizations. This finding was supported by other investigations. For example, it was 

found that compared to younger patients, older patients had increased use of primary care 

services (Palacio et al., 1999), inpatient care (Menke et al., 2000), and had longer lengths 

of hospital stays (Crystal et al., 1999). Also, a study involving 2,647 HIV infected 

patients who were seen in a public hospital in Chicago between 1997 and 1998 found that 

older age predicted hospitalizations (Sherer et al., 2002). In this study, older age 
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significantly predicted both increased admissions and increased hospital days. Bozzette et 

al. (1998) used total cost of clinic care and hospital days to measure volume of service 

use. The authors showed that patients aged 50 years and older had a higher cost of care 

compared to younger patients ($1,469 vs. $1,380). In another study using information 

from the HCSUS, Kilbourne et al. (2002) reported that age was not associated with 

service use for most bothersome HIV symptoms.  

The high rates and volume of service utilization among older patients cited above 

could be indicative of the comorbidity burden on these patients due to a combination of 

HIV and age-related conditions.   

Although there are some studies (e.g., Grimes et al., 2002) that did not find age 

differences in service utilization among HIV/AIDS patients in the post-HAART era, it is 

likely that as more patients attain long-term survival age differences in service use might 

occur. For instance, in a recent study that examined patients for a longer period of time, it 

was reported that the mean age of hospitalized persons with HIV increased from 38 years 

when HAART was introduced in 1996 to 41 years in 2000 (Hellinger, 2004). The 

increase in the age of patients is likely to influence the rates and costs of service 

utilization, with the influence expected to grow more evident as more patients attain long-

term survival.   

3.4.3.2 HIV risk factor and service utilization 

HIV/AIDS literature has indicated IDU, men who have sex with men (MSM), and 

heterosexual contact as important HIV risk factors in predicting service utilization. 

Compared to other risk factors, IDU has been found to be highly associated with 

increased rates and costs of service utilization. Fleishman, Hsia, and Hellinger (1994) 

conducted a study of correlates of medical services utilization among people with HIV 
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from 25 U.S. cities with the highest reported number of AIDS cases in 1989. In this 

study, risk factor was coded as “IDU” or “non-IDU” and it was shown that IDU history 

was significantly associated with increased rate of inpatient admissions. The IDUs were 

also shown to have longer inpatient stays, but the difference was nonsignificant when the 

analysis was controlled for other variables, including insurance status and site of care. 

Cost of care among patients with different risk factors was also assessed during the 

HAART era. Gebo, Chaisson, Folkemer, Bartlett, and Moore (1999) reported that 

injecting drug use was associated with higher inpatient hospital payments among 

Medicaid enrollees in Baltimore metropolitan area. However, similar to the study of 

Fleishman et al. (1994), in an adjusted analysis IDU was no longer associated with high 

healthcare payments. Bozzette and Hellinger (2001) showed that monthly costs for clinic 

and hospital days were comparable between MSM and heterosexuals ($1,320 vs. $1,291), 

but was less compared to that of IDUs ($1,564). Emlet and Farkas (2002) showed that 

IDUs were 4 and 1.6 times more likely to have excessive hospital stays than 

heterosexuals and MSM, respectively.  

Major studies in the HAART era also reported differences in service utilization 

according to patients’ risk factor. Using HCSUS, Shapiro et al. (1999) found that 

compared to MSM, heterosexuals had lower odds (OR = 0.82, p<.05) but IDUs had 

higher odds (OR = 1.12, p<.05) of having emergency department visits. Furthermore, 

IDUs were 1.2 and 1.41 times more likely to be hospitalized compared to heterosexuals 

and MSM, respectively. These findings support another major research that used data 

from 5,255 patients and found that injecting drug use risk was associated with increased 

number of hospital days (“Hospital and outpatient services,” 2002). In a study using VA 
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patients, it was shown that IDUs were more likely to use emergency care and inpatient 

services, but were less likely to obtain outpatient services except for mental health care 

(Menke et al., 2000).  

Our review has consistently shown that injection drug use is associated with poor 

pattern of health care utilization among HIV/AIDS patients with different risk factors. 

Some explanations have been suggested. Uphold and Mkanta (2005) pointed out that 

factors that have been historically associated with drug use, such as low socioeconomic 

status, increased disease severity, and complications from life-threatening comorbidities, 

could partially explain the poor pattern of care among IDUs. These factors are known to 

be negatively associated with optimal use of healthcare services, so their impact on IDUs 

may cause the poor pattern of service utilization. Also, it is possible that providers have 

been prescribing less intense care and antiretroviral therapies to IDUs because they 

believe that these disenfranchised patients may not adhere to the expensive treatments 

(Menke et al., 2000). 

3.4.3.3 Gender and service utilization 

Typically, the overwhelming majority of veterans with HIV disease in the VA care 

are men. Due to the small proportion of women in this population, our study involved 

only men in the assessment of the impact of long-term survival after AIDS on service 

utilization at the multivariable stage. Nevertheless, the group of women with HIV under 

the VA care offers a unique opportunity for research on issues pertaining to HIV positive 

women in the country. There are about 400 women in the ICR as a whole, and this group 

is regarded as one of the largest groups of known HIV-positive women in the United 

States (CQM, 2001).  
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3.4.3.4 Race/ethnicity and service utilization 

Racial differences in service utilization have been increasingly reported in all 

phases of the HIV epidemic. People with HIV from racial and ethnic minorities had 

increased rates of hospitalization in the pre-HAART era (Rosenblum et al., 1992), early 

HAART period (Sherer et al., 2002), and post-HAART era (Shapiro et al., 1999; 

Fleishman & Hellinger, 2003).  

3.4.3.5 Race/ethnicity and service use in the VA population 

In a study of racial disparities in survival and service use among veterans using a 

national administrative database, McGinnis et al. (2003) showed that white veterans were 

more likely to have had one or more non-VA visits (33%) than were black (27%) and 

Hispanic (25%) veterans; however, this difference was not statistically significant. Of 

those on HAART, a significantly higher proportion of black (86%) and Hispanic (90%) 

veterans than of white (80%) veterans had at least two visits at the VA clinic six months 

prior to the survey. Regarding survival rates, the study showed that HIV-infected 

minorities experienced poorer survival rates than white veterans. The authors suggested 

that variation in survival benefits might be due to variations in comorbidities and severity 

of ADIs. 

A study using a unique data set that combined 462 male VA patients and 1,309 

male patients from the ACSUS was used to investigate the association of race and service 

utilization (Menke et al., 2003). It was found that African-Americans and Hispanics were 

no more likely to be hospitalized than whites, but they had significantly more total 

inpatient nights than white patients (1.4 and 1.3 more days respectively). In addition, 

African Americans had more emergency department visits, but less mental health visits 

compared to whites. Hispanics were less likely than whites to have a mental health visit. 
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3.4.3.6 Race/ethnicity and service use in other population studies 

Most of the population studies consistently found that racial minorities had a less 

desirable pattern of service utilization in the HIV epidemic. For example, compared to 

whites, minorities had higher rates of emergency care use (Shapiro et al., 1999), longer 

inpatient stays (Hellinger & Fleishman, 2001), and fewer outpatient visits (Kass et al., 

1999; Sherer et al., 2002). In a study of hospitalization rates in Chicago, HIV-infected 

persons were examined in two different years, 1997 and 1998 (Sherer et al., 2002). The 

authors reported that for each year, whites had significantly fewer admissions and shorter 

hospital stays than Hispanics or African-Americans; also, African-American and 

Hispanic patients had significantly more visits than whites in both years (mean visits 8.5 

and 8.9 vs. 7.5 respectively). Utilization levels over time have also indicated racial 

differences in hospitalizations. Hellinger (2004) showed that while the rate of 

hospitalization in whites with HIV dropped from 31% to 26% between 1996 and 2000, 

the rates among blacks increased from 46% to 51%. 

Behavioral and cultural factors may explain some of the cited racial differences in 

our review. For instance, HIV-associated stigma among ethnic minority communities is 

more likely to interfere with treatment programs compared to non-Hispanic whites. 

Studies have shown that compared to whites, African-American MSM were less likely to 

disclose their sexuality or associate with other gays, bisexuals, or lesbians (Kennamer et 

al., 2000). Because of this behavior, African Americans are less integrated into HIV-

related networks compared to whites, and thus less likely to receive optimal health 

services. In addition, confounding effects of some factors, e.g., socioeconomic factors, 

such as education, income, or risk behavior, may account for the racial and ethnic 

differences in service utilization. For example, after controlling for injection drug use, it 
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was shown in the analysis of health services use by urban women that the strong effect of 

race on service utilization was reduced (Solomon et al., 1998). There were no differences 

between African American and white women in use indicators such as having a usual 

doctor, recent emergency department visit, or recent hospitalization. 

Some studies found no racial differences in utilization. These included Kilbourne et 

al. (2002) who examined the role of symptom in service utilization; Emlet & Farkas 

(2002) who investigated age differences in medical service, psychosocial service, and in-

home service; and Gebo et al. (1999) who evaluated cost of medical care in the HAART 

period. 

This part of the review has shown that racial differences persist in service 

utilization among HIV patients. Combined with reports of increasing new infections in 

minority women (Levine, 2002) and MSM (Harawa et al., 2004; Jimenez, 2003), it is 

likely that minorities will have increased need of healthcare services. This need has to be 

determined and appropriately addressed amid growing disparities in utilization outcomes. 

Also, because of the previously established tendency of poor treatment adherence and 

delays in getting health care, people from racial minorities are likely to have increased 

use of inpatient care and experience longer lengths of hospital stays compared to whites 

even when experiencing long-term survival.  

3.4.3.7 Summary on the predisposing variables 

Our review focused on predisposing factors associated with use of health services 

among HIV/AIDS patients. The review can be summarized as follows: (i) race/ethnicity 

has played an important role in explaining the use of health services. Persistently, in all 

phases of the HIV epidemic, racial minorities had less favorable pattern of service use. 

They had excessive use of inpatient and emergency care compared to whites; (ii) HIV 
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risk factor has also been a strong predictor of service utilization. Among HIV patients 

with known risk factors, IDUs had the poorest pattern of service use. These patients had 

increased use of costly inpatient care compared to patients reporting other risk factors; 

(iii) with time, patient’s age has become an important factor of utilization. The effect of 

age has been mixed depending on the sample characteristics. However, as increasing 

numbers of HIV/AIDS patients attain long-term survival, combined with the growing 

interest among researchers on age-related issues, the role of age on service utilization will 

hopefully become clearer. 

3.4.4 The Role of Enabling Variables on Service Utilization  

3.4.4.1 Insurance coverage, region of residence and service utilization 

Health insurance is one of the major enabling factors in studying health services 

utilization. However, veterans are regarded to have essentially the same level of health 

insurance coverage because most of them receive their health care under the same, equal 

access VA system. For this reason, McGinnis et al. (2003) have argued that HIV patients 

receiving care in the VA system represent a unique and scientifically important group for 

the study of racial disparities in health care (McGinnis et al., 2003). The authors pointed 

out that one of the reasons for the uniqueness of these patients is the possibility of 

studying the disparities without having to control for health insurance status. Since the 

VA is regarded as an equal access system (Menke et al., 2000), other factors, e.g., region 

of residence, could be an important enabling factor. For example, any regional variation 

in service utilization associated with the process of care (e.g., provider’s experience in 

HIV/AIDS) may be regarded as variation in service use coming from an enabling factor.       

 Shapiro et al. (1999) reported regional differences service utilization based on the 

data from the HCSUS, a nationally representative sample of adults receiving HIV care in 
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the U.S. Shapiro and his colleagues found that patients in the Northeast region had 

increased use of emergency departments and hospitalizations compared to those in the 

West, South, and Midwest in that order. These regional differences were similar to those 

reported by Bozzette et al. (1998) based on the cost of clinic and hospital days. It was 

found that monthly cost of care for patients in the Northeast region was significantly 

higher than for patients in other regions ($1,739 vs. $1,315, Midwest; $1,296, South; and 

$1,242, West).  

In their study of the role of symptoms on service use based on a national 

probability sample of 2,864 patients, Kilbourne et al. (2002) showed that patients in the 

Midwest had a significantly lower rate of hospital use compared to patients in the West. 

Patients in the South region had an increased rate of use compared to those in the West, 

but the difference was not significant. Hellinger (2004) used Healthcare Cost and 

Utilization Project (HCUP) data to examine hospital utilization for 1996 and 2000 among 

HIV patients in eight states-California, Colorado, Florida, Kansas, New Jersey, New 

York, Pennsylvania, and South Carolina. The data for both years showed that patients in 

New York and New Jersey had the longest hospital length of stay, while those in 

Colorado had the shortest stay. At the multivariate stage, data from both years were 

combined and it was shown that being a patient in New York predicted longer hospital 

stay compared to all other states.  

Among the cited studies, Shapiro et al. (1999) and Kilbourne et al. (2002) 

controlled their studies for clinical and demographic factors, but the regional differences 

in service use persisted. This observation may suggest that factors other than patient 
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characteristics, such as process of care, may be the source of regional variation in service 

use. 

3.4.4.2 Summary on the enabling variables 

We discussed only one enabling factor, i.e., region of residence, for the purpose of 

our study. The review consistently showed that patients residing in the Northeast region 

had increased use of emergency department and inpatient care. Patients in New York, an 

important state in the Northeast region, had increased lengths of hospital stay compared 

to other patients from states in the Northeast and other regions of the country. 

3.4.5 The Role of Need-related Variables on Service Utilization 

3.4.5.1 AIDS-defining illnesses and other comorbidities  

Improvement in the management of ADIs since the onset of the epidemic has been 

an important factor in reducing rates of health service use, mortality, and cost of care in 

HIV/AIDS patients. In the early days, transmission of HIV infection was related to 

homosexuality and injection drug use. During this period, the leading cause of morbidity 

was infection involving the central nervous system, the respiratory system, and the 

lymphatic system; correspondingly, use of nursing care was considered important for 

infection prevention and control (Ungvarski, 1984). In the late 1980s and early 1990s the 

number of AIDS patients continued to rise and predominant care for HIV-related 

illnesses took place in the emergency department and intensive care units (Markson et al., 

1998; De Palo et al., 1995). PCP and respiratory failure continued to occur as the most 

common illnesses (Talan & Kennedy, 1991; Wachter et al., 1991). Reports of favorable 

outcomes in the management of AIDS-related illnesses from the Intensive Care Unit 

(ICU) resulted in the increased rates of using the ICU for the management of the 

illnesses. Some of these reports included that of Montaner et al. (1991) who found that a 
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major reduction in mortality had occurred among patients undergoing mechanical 

ventilation for PCP in the ICU. In another study, Rogers et al. (1989) asserted that ICU 

admission was beneficial to AIDS patients because of the increased proportion of patients 

who had prolonged survival after discharge.  

In the pre-HAART era, PCP continued to be the most prevalent illness among HIV 

patients, and research focused on how it influenced service utilization. Bastian et al. 

(1993) examined gender differences among patients with hospital admission for their first 

episode of PCP. The authors showed that, compared to men, women with PCP were less 

likely to be white or have private health insurance and more likely to be admitted through 

the emergency department. Skiest, Rubinstien, Carley, Gioiella, and Lyons (1996) used 

the interaction effect of comorbidity and age to examine prevalence of ADIs and rates of 

service use among 129 HIV patients in two age cohorts between 1986 and 1993. It was 

found that there were no significant differences in ADIs between the two cohorts. 

Furthermore, PCP was the most common illness in both cohorts, while esophageal 

candidiasis and MAC were the second most prevalent for older and younger cohorts 

respectively. Regarding service use, the older cohort had both significantly more non-

ADIs hospitalizations (12.9 vs. 8.1 per 100 patient months) and ADIs (13.4 vs. 9.2 per 

100 patient months). 

Bennett et al. (1995) examined racial differences in hospitalizations for PCP 

between VA and non-VA patients. There were no racial differences among VA patients 

in the use of inpatient services (bronchoscopy and anti-PCP medications), but among 

non-VA patients it was shown that minorities were less likely to use the services. The 
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authors reported that the racial differences in service use for PCP among non-VA patients 

were accounted for by the differences in health insurance and hospital characteristics. 

3.4.5.2 The role of non-AIDS-defining comorbidity 

In the HAART era comorbidities became more complex because of the increasing 

occurrence of medical comorbidities or non-ADIs among AIDS patients. The medical 

comorbidities increased with appearance of long-term survival. During this period, 

researchers started to view HIV as a chronic medical condition. Previously reported 

illnesses, e.g., PCP (Uphold et al., 2004) and pneumonia (Sureka et al., 2004) still 

occurred in the post-HAART era, but in lower proportions. Literature showed that there 

was an increase in the prevalence of medical comorbidities among HIV/AIDS patients, 

and these comorbidities were associated with service utilization. For example, Paul et al. 

(2002) reported that despite large decreases in opportunistic infections, hospitalizations 

among HIV patients have been stable due to increases in conditions such as hepatitis, 

cirrhosis, and cellulitis. Furthermore, Kaplan et al. (2000) showed that decreases in the 

most common ADIs, including PCP, esophageal candidiasis, and MAC, were more 

pronounced when HAART was introduced in the medical care. However, Kaplan and 

colleagues also pointed out that due to HAART resistance and coinfections, it is possible 

that hospitalizations may increase.  

Gebo et al. (2003) conducted a prospective cohort study of 3,730 HIV patients who 

were longitudinally followed between 1995 and 2000 to determine the effect of hepatitis 

C virus (HCV) infection on hospitalization. The authors showed that hospital rates for 

patients who were HCV-positive decreased between 1995 and 1997 from 55.4 to 43.5 per 

100 patient-years, but increased between 1997 and 2000 from 43.5 to 62.9 per 100 

patient-years. In addition, the data showed that HCV infection was a significant predictor 
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of hospitalization. Some other recent studies have not directly discussed health services 

but have reported increases in non-ADIs that might be associated with quantity of 

hospital services. In a French study of hospitalized HIV-infected patients during the first 

six months of 2000, it was shown that 535 of 62,000 patients died and the cause of death 

was related to complications from HIV in 51% of deaths (Lowden et al., 2002). 

Furthermore, the most frequent non-AIDS related causes of death were hepatitis C virus 

infection (10%) and non-AIDS defining cancer (9%). Also, in two small studies from 

Boston (n = 22) and Madrid (n = 20), relative mortality from liver disease reached fifty 

percent (Bica et al., 2001; Martin-Carbonero et al., 2001). 

Despite the growing evidence that AIDS patients now live longer, there is still no 

known cure yet for HIV. It is likely that the longer the patients live the higher would be 

the chances of experiencing psychiatric conditions because of both prolonged use of 

medications and despair. Conditions such as depression and anxiety may be highly 

prevalent in AIDS patients and could create an influence on service utilization. Hoover, 

Sambamoorthi, Walkup, and Crystal (2004) suggested that psychiatric comorbidities 

might increase the time required to treat and discharge HIV/AIDS patients. Hoover and 

his colleagues reported that from 1990 to 1992 nearly 30% of AIDS inpatient hospital 

admissions involved patients with psychiatric comorbid conditions. In addition, Cheng, 

Mijch, Hoy, Wesselingh, and Fairley (2001) found that psychiatric diagnoses were 

associated with increased risk of more than three months hospitalization for patients with 

HIV/AIDS.  

We have shown that comorbidity is a major need factor in service utilization among 

AIDS patients. As AIDS patients experience long-term survival, comorbidity will be 
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even more important need factor. Assessment of how it influences utilization while 

taking into account important patient factors such as age and race would be useful. For 

example, Stoff, Khalsa, Monjan, and Portegies (2004) argued that among older patients 

with prolonged survival, non-HIV related comorbidities now constitute at least an 

equivalent disease burden as HIV-related conditions. It is therefore important to establish 

the prevalence of comorbidity using the most recent data and assess how it may influence 

both quantity and type of healthcare service provided to AIDS patients with long-term 

survival.  

3.4.5.3 Influence of immune status and viral status on service utilization   

CD4 cell count is the most commonly used marker to determine the progression of 

HIV. The purpose of determining the CD4 count is to measure the strength of a person’s 

immune system if he has been diagnosed with HIV. For these reasons, levels of CD4 

count are used to guide clinical and therapeutic management of HIV-infected persons 

(Fernandez-Cruz et al., 1990). One of the criteria for an AIDS diagnosis is a CD4 count 

of below 200 cells per cubic milliliter of blood (or cells per mL). At this point there is a 

great risk for developing opportunistic infections like PCP. CD4 cell count has been 

extensively used to examine service use among HIV/AIDS patients. Viral load measures 

amount of the HIV RNA virus in blood, and it is usually reported as copies of HIV in one 

milliliter of blood (or copies per mL). If the viral load measurement is high, it indicates 

that HIV is reproducing and that the disease will likely progress faster than if the viral 

load is low. A high viral load can be anywhere from 50,000 to 100,000 copies per mL 

and can range as high as one million or more. Research has found that a decrease in viral 

load is associated with an increase in CD4 cells (Montaner & Harris, 2002). This study 
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used CD4 cell count as a need variable. The role of CD4 cell count on service utilization 

is reviewed next.  

A study of determinants of hospital admission among HIV-positive patients in 

British Columbia reported that hospital admission was associated with high viral load, 

low CD4 cell count, and AIDS diagnosis (Weber et al., 2000). However, at the 

multivariate stage, this study of 947 patients showed that only having high viral loads 

predicted hospital admission. In other studies based on the costs of service Bozzette et al. 

(2001) showed that having AIDS and low CD4 cell count was associated with increased 

clinic and hospital costs, Gebo et al. (1999) showed that nonuse of HAART was 

associated with increased inpatient costs at all levels of CD4 cell count (< 50, 50-200, 

and 200-500 cells/L), and Bavry and Mauldin (1996) reported that the total cost of AIDS 

care (inpatient, hospitalization, and physician cost) was highest for the sickest group of 

patients in the study (those with CD4 cell count<200, having AIDS or deceased). 

Investigations in the HAART era have also reported on the role of immune and 

viral indicators on service use. The HIV Research Network showed that declining CD4 

level and increasing viral load were both associated with higher hospital and outpatient 

utilization (“Hospital and outpatient services,” 2002). Specifically, it was reported that 

outpatient visit rates ranged from 9.7 to 13.2 per person annually as the CD4 declined 

from higher than 500 to less than 50 cells/L. Kilbourne, Herndon, Andersen, Wenzel, and 

Gelberg (2002) used a national probability sample of 2,864 from the HCSUS, and 

reported that symptom intensity score, cough, and low CD4 level predicted increased use 

of health services. Emlet and Farkas (2002) found that having AIDS predicted increased 

physician visits, while death was associated with increased hospital admissions. 
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3.4.5.4 Summary on need variables  

Overall, most studies examining service utilization have found need-related factors 

such as symptoms, presence of ADIs, medical comorbidities, viral load, disease stage, 

and CD4 cell count to be the majority of predictors of the use of health services. 

Investigators have extensively explored the influence of HIV and non-HIV comorbidities 

on service utilization. In addition, studies that used different sample characteristics and 

methodology have consistently found that CD4 cell count was an important predictor of 

service utilization. Because HIV stage reflects the severity of the disease, disease stage 

was an important predictor of the types of services used by HIV/AIDS patients. Presence 

of ADIs, number of medical comorbidities, diagnosis of psychiatric comorbidity, and 

CD4 cell count have been used as need variables in this study. 
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CHAPTER FOUR 
RESEARCH OBJECTIVES AND METHODS 

4.1 Introduction 

This dissertation examines the role of long-term survival after AIDS diagnosis on 

service utilization among AIDS patients who use antiretroviral therapy. The study 

population consisted of AIDS patients receiving health services in the VA facilities 

nationwide. Although these patients may have received care from non-VA facilities, our 

study is based on the information gathered solely from the VA healthcare system.  

Veterans seeking care in the VA system have to be enrolled to receive care each 

year based on the priority groups. The priority groups (Appendix B) are based on service-

connected disabilities (if any), income, and other factors. For example, priority groups 1-

6 include veterans with service-connected disabilities, low-income veterans, and veterans 

in special categories (e.g., former prisoners of war). Priority group 7 is comprised of 

veterans without compensable service-connected disabilities and with incomes above the 

statutory threshold for free care and who agree to pay specified co-payments. Under the 

priority system, the Secretary of Veterans Affairs decides each year whether the VA’s 

medical budget is adequate to serve veterans in all priority groups who seek care. If not, 

those in the lowest priority groups (P7 and P8) would be the first to lose access to care.  

Although the priority groups indicate the ability of veterans to receive care, once 

enrolled to receive care, all veterans have equal access to all the services in the VA 

system. Thus, AIDS patients involved in this study are a part of patient population 
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enrolled under the VA system having equal access to healthcare services in the VA 

facilities nationwide.    

We hypothesized that patients with long-term survival would have greater use of 

healthcare services. We conceptualized long-term survival after AIDS diagnosis as a need 

factor in this dissertation research, and based on the ABM framework, we hypothesized 

that AIDS patients with long-term survival would have higher rates of outpatient and 

inpatient visits and longer hospital stays. We examined the impact of long-term survival 

on service utilization controlling for predisposing factors (race, HIV risk factor, age, and 

military service period); enabling factor (region of residence); and other relevant need 

factors (i.e., presence of ADIs, diagnosis of psychiatric comorbidity, number of medical 

comorbidities, and CD4 cell count). 

4.2 Objectives 

The objectives of this study were: 

• To identify correlates of long-term survival after AIDS diagnosis among veterans 
who received healthcare services in the VA system; and 

• To examine the impact of long-term survival after AIDS diagnosis on the quantity 
and types of healthcare services used in the VA system by veterans with history of 
HAART. 

4.3 Research Questions and Hypotheses 

The long-term objective is to promote efficient use of healthcare services and 

provision of suitable treatment for a growing population of AIDS patients with long-term 

survival. We explored the following set of research questions in addressing the objectives 

of our study. For each research question, a corresponding set of relevant hypotheses 

being tested is presented. 
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4.3.1 Research Question I and Hypotheses 

4.3.1.1 Research question I 

What are the sociodemographic and clinical correlates of long-term survival after 

AIDS diagnosis among patients using HAART? 

4.3.1.2 Hypotheses 

• White race, younger age, non-IDU risk factors, and living in the West region are 
associated with better long-term survival rates following the diagnosis of AIDS; 
and  

• Absence of ADIs, absence of psychiatric comorbidity, and having less medical 
comorbidity are associated with better long-term survival rates following the 
diagnosis of AIDS. 

4.3.2 Research Question II and Hypotheses 

4.3.2.1 Research question II 

Among patients with psychiatric and medical comorbidities, are long-term survival, 

race, HIV risk factor, age, and ADIs associated with their use of healthcare services? 

4.3.2.2 Hypotheses 

• Long-term survival following AIDS diagnosis, black race, IDU risk factor, older 
age, and presence of ADIs are associated with greater rates of outpatient all-
diagnosis visits, inpatient all-diagnosis visits, and all-diagnosis LOS; 

• Long-term survival following AIDS diagnosis, black race, IDU risk factor, older 
age, and presence of ADIs are associated with greater rates of psychiatric outpatient 
visits, psychiatric inpatient visits, and longer psychiatric LOS; and 

• Long-term survival following AIDS diagnosis, black race, IDU risk factor, older 
age, and presence of ADIs are associated with greater rates of medical outpatient 
visits, medical inpatient visits, and longer medical LOS. 

The hypotheses formulated under the two research questions are based on two 

rationales. First, increased incidence of non-ADIs occurring in the post-HAART era 

indicates that most patients with long-term survival would have more psychiatric and 

medical comorbidities that are likely to create more use of psychiatric and medical 
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services. In addition, a patient’s sociodemographic and clinical factors may contribute to 

greater use of the services. For instance, higher rates of severe comorbidities that might 

occur to black patients who traditionally have added factors of poverty and poor access to 

health services may result in a poor pattern of service utilization (e.g., higher rates of 

inpatient visits and longer LOS). Thus, in general, comorbidity has the potential to 

increase the rates of both the use of health services and deaths, leading to shorter lengths 

of survival among subgroups of patients who had ever received an AIDS diagnosis. 

Second, research has shown in the history of the HIV epidemic that racial 

minorities have poor patterns of using HAART and HIV medical care. For this reason, 

we expect that even when the majority of HIV/AIDS patients in the country experience 

long term survival, racial minorities would still be facing a severe course of the disease as 

a result of a history of poor management of the disease. Minorities with AIDS are 

therefore more likely to be increasingly vulnerable to health risks occurring with long-

term survival such as comorbidity and mortality, and thus (i) may have poor survival 

rates compared to whites; and (ii) those who attain long-term survival may have greater 

use of services compared to whites. And following racial differences, we expect that HIV 

risk factor and age would also be associated with service utilization.  

4.4 Data and Methods 

The primary purpose of this research is to examine the impact of long-term 

survival time after diagnosis of AIDS on the use of healthcare services among veterans 

receiving care in the VA system. Long-term survival after AIDS was conceptualized as a 

need factor for the purpose of this dissertation. To accomplish this research, the most 

current and adequately available data representing this veteran population was sought to 
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examine the relationship between outpatient visits, inpatient visits, and LOS, and 

veterans’ predisposing, enabling, and need factors.  

4.4.1 Source of Data and Availability 

The source of data for this research was the national ICR, which is owned by the 

Veterans Health Administration (detailed description of ICR is given in Chapter Two). 

We determined that information available in the ICR was adequate to meet the objectives 

of this study and was used to address the research questions. The ICR contains national 

utilization and patient information for HIV-infected veterans who receive health services 

in the VA facilities. The information is amenable to investigation of service utilization 

with the application of the Andersen Behavioral Model.   

The ICR database is publicly held, and is accessible through PHSHG data access 

policy. We followed all the necessary procedures for the acquisition of the data, 

including: (i) application for the data through the local VA Medical Center, (ii) study 

approval by the Institutional Review Board (IRB), University of Florida, (iii) study 

approval by the VA Subcommittee for Clinical Investigation (SCI), (iv) approval by the 

VA Research and Development Committee (R&D), and (v) collaboration between the 

principal investigator and officials at the national ICR located at Palo Alto VA Medical 

Center, California, for the release of the data. A completely de-identified data (free of all 

patient identifying information in accordance to Health Insurance Portability and 

Accountability Act [HIPAA] privacy policy) was obtained from the ICR through these 

steps.   

4.4.2 Study Design 

A cross-sectional study of patients experiencing long-term survival after AIDS 

diagnosis was conducted. For the purpose of capturing the effects of long-term survival in 
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the study, we used the ICR data for the calendar year 2003. We selected to use the data 

from this year because it had the latest and complete information on healthcare service 

utilization among veterans with AIDS receiving care from the VA system. We analyzed 

the data in accordance with the ABM framework to meet the objectives of the study. 

4.4.3 Subjects 

The study participants (units of analysis) in this study were veterans who had ever 

received an AIDS diagnosis and who used the VA system for their health care in the 

calendar year 2003. The specific inclusion criteria formulated to obtain patients with 

long-term survival were: 

• Patient having a known date (year) of AIDS diagnosis; 
• Had evidence of using HAART; and  
• Adult, aged 18 and above. 

•  
4.5 Variables in the Study 

4.5.1 Dependent Variables 

We examined three dependent variables. One variable, number of outpatient 

visits, measured the use of outpatient medical care. Two variables, hospital admissions 

and LOS, measured the use of inpatient medical care.  

Outpatient Visits were operationalized as the number of distinct visits that include 

both HIV primary and specialty care visits and psychiatric visits during 2003. Outpatient 

visits for psychiatric care were distinguished from outpatient medical (non-psychiatric) 

visits on the basis of ICD-9 codes for outpatient care used by the patients.   

Inpatient Visits were defined as the total number of hospital admissions for medical 

care and psychiatric care a patient with AIDS made during 2003. Admissions to 

psychiatric services were distinguished from admissions to medical (non-psychiatric) 

services on the basis of ICD-9 codes for inpatient care provided to the patients. 
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LOS: Defined as the total number of days a patient with AIDS was admitted in a 

hospital all year for medical or psychiatric care. LOS was distinguished for psychiatric 

and non-psychiatric care. In the ICR database, LOS was computed as discharge date 

minus admission date + 1. 

All dependent variables were assessed as count variables. To obtain meaningful 

and interpretable results reflecting use of medical and psychiatric care for AIDS patients, 

our analysis excluded visits and hospitalizations for surgical and radiological procedures. 

4.5.2 Independent Variables 

Table 4.1 provides a list and operational definitions of all independent variables 

used in the study. The variables are arranged according to the framework of ABM. 

Table 4.1. Independent Variables Including Operational Definitions Arranged According 
to the Andersen Behavioral Model of Health Services Use 

Predisposing variables Operational definitions 
RACE\ETHNICITY Categorical Variable: Race\ethnicity as reported in patient record: 

1=White (Not Hispanic), 2=Black (Not Hispanic), 3=Hispanic, and 
4=Other Races (American Indians and Alaska Natives, Asian 
Americans and Pacific Islanders).  

RISK FACTOR* Categorical Variable: Risk factor reported in patient records: 1=IDU, 
2=MSM, 3=Heterosexual, 4=Other Risks (Transfusion, Clotting 
factor, Healthcare exposure), 5=Unknown Risk (Starting 1999, risk 
factor was not recorded in the ICR). 

PERIOD OF SERVICE  Categorical Variable: Veteran’s first recorded period of military 
service: 1=Vietnam (8/5/64 to 5/7/75), 2=Post-Vietnam/Persian Gulf 
War (5/8/75 to 8/1/90 and 8/2/90 to -), 3=Korean/Post-Korean War 
(6/27/50 to 1/31/55), and 4=Others. 

AGE AT AIDS 
DIAGNOSIS 

Continuous Variable: Age of patient at the year of AIDS diagnosis, 
defined as the difference between the year of AIDS diagnosis and 
year of birth (both reported in the ICR), measured in years.  

Enabling variables  
REGION Categorical Variable: Region of residence in U.S. based on the 

location of the VA facility obtained from the 5-digit zip code of the 
VA facility where care was received in the year under study, 
1=West, 2=Midwest, 3=South, and 4=Northeast.  
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Table 4.1 continued 
Need variables  
PRESENCE OF ADIs Dichotomous Variable: (Had ADIs=1; Had No ADIs=0) indicating 

diagnosis of any AIDS-defining illness during the year under study, 
ICD-9 codes were used to identify patients with a diagnosis of ADIs 
as listed in Appendix A. 

PSYCHIATRIC 
COMORBIDITY 

Dichotomous Variable: (YES=1; NO=0) indicating diagnosis of 
comorbid psychiatric conditions during the year under study based 
on the search of the following ICD-9 codes for mental disorders:  
295-Schizophrenic Disorders; 296-Affective Psychoses; 297-
Paranoid States; 301-Personality Disorders; 302-Sexual Disorders; 
306-Psychophysiologic Disorders; 307-Special Mental Symptoms 
Not Classified Elsewhere; 308-Acute Reaction to Stress; 309-
Adjustment Reaction; 311-Depressive Disorder; and 780 Alterations 
of Consciousness.  

NUMBER OF 
MEDICAL 
COMORBIDITIES 

Continuous Variable: Number of distinct medical comorbidities 
diagnosed per AIDS patient during the year under study, as 
determined through the ICD-9 codes (excluding codes for ADIs and 
psychiatric comorbidities).  

LONG-TERM 
SURVIVAL 
 

Categorical Variable: Months of survival after AIDS diagnosis 
through December 31, 2003, for veterans who had outpatient or 
inpatient care in the VA system in the year 2003. Categorized as 
long-term survival attained =1 and not attained=0. Long-term 
survival is defined as attainment of survival time equal to or longer 
than the median survival time (median was 72 months or 6 years).  

DEATH Dichotomous Variable: (Deceased =1; Alive =0) death that occurred 
in the year 2003 to AIDS patients who also used health services 
during the same year. Death was used as an indicator of severity of 
AIDS for patients with long-term survival.  

CD4 CELL COUNT Continuous Variable: A measure of CD4 cell count in cells/mm3 as 
reported based on the latest laboratory test results for patients who 
used outpatient or inpatient care in 2003.  

* Many HIV patients have multiple risk factors, but only one risk factor per patient was indicated in the 
ICR database.  

 

4.6 Methods of Analysis 

Analysis was conducted in three stages. Stage one consisted of the descriptive 

statistics to describe the sample characteristics of the patients included in the study. Stage 

two consisted of the development of a multivariable logistic model of the correlates of 

long-term survival after AIDS diagnosis. Finally, stage three consisted of the fitting of a 

multivariable negative binomial regression model to determine the impact of long-term 
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survival on the use of outpatient visits, inpatient visits, and LOS for specific diagnoses 

among AIDS patients.  

4.6.1 Stage One: Methods for the Description of the Characteristics of the Sample 
of Veterans with AIDS who participated in the Study  

We aimed to describe the important characteristics of the patients with AIDS who 

were included in the study based on the inclusion criteria. First, descriptive statistics were 

computed for all patients. The description of the sample was based on the mean values of 

outpatient visits, inpatient visits, and LOS based on the categories of the categorical 

independent variables (race, risk factor, military period of service, region, duration of 

survival, presence of ADIs, and presence of psychiatric comorbidity). For continuous 

independent variables, age, number of medical comorbidities, and CD4 cell count, the 

following procedures were followed:  (i) range, mean, and standard errors of the mean 

were computed for each variable; then, based on clinically meaningful cut-off points, 

CD4 levels were categorized, and (ii) mean values of outpatient visits, inpatient visits, 

and LOS were assessed based on these categories to complete the sample description. 

Differences in the number of outpatient visits, inpatient visits, and LOS among the 

groups of independent variables were assessed by Analysis of Variance (ANOVA) and t-

test procedures using version 13.0 of SPSS for Windows Statistical Package (SPSS Inc, 

Chicago, IL). 

4.6.2 Stage Two: Methods for Examining the Correlates of Long-Term Survival 
After AIDS Diagnosis 

In this stage of analysis we investigated correlates of long-term survival among 

veterans with AIDS and use of HAART. The dependent variable was an indicator 

(dichotomous) variable that was coded ‘1’ if patients attained long-term survival 

according to the median cut-off definition and was coded ‘0’ if patients did not attain 
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long-term survival. The independent variables were race, HIV risk factor, age at AIDS 

diagnosis, region, diagnosis of ADIs, number of medical comorbidities, and diagnosis of 

psychiatric comorbidities. All these variables were used as defined on Table 4.1.  

To determine the correlates of long-term survival, we fitted a multivariable 

logistic regression (Hosmer & Lemeshow, 2000) model by regressing the dependent 

variable on the above-listed independent variables: race, HIV risk factor, age at AIDS 

diagnosis, region (sociodemographic factors); and diagnosis of ADIs, number of medical 

comorbidities, and diagnosis of psychiatric comorbidities (clinical factors). Referent 

categories were appropriately selected for each categorical variable before running the 

analysis. The estimated logistic regression coefficients were assessed to determine the 

significance of the variables. Statistical significance was set at p ≤ 0.05. The sign of the 

coefficient was assessed to determine the effect of the variable on long-term survival. 

Finally, the exponent of the estimated logistic regression coefficients, exp {β}, was 

assessed to determine the odds of the variable predicting patient attaining long-term 

survival and to address Research Question I.   

We used version 13.0 of SPSS for Windows Statistical Package (SPSS Inc, 

Chicago, IL) to fit the logistic regression model for the assessment of the correlates of 

long-term survival after AIDS diagnosis. 

4.6.3 Stage Three: Methods for Examining the Impact of Long-Term Survival 
After AIDS Diagnosis on The Use of Healthcare Services Among Veterans Using 
HAART 

After examining the relationship between sociodemographic and clinical factors 

and long-term survival, this part of analysis was conducted to address Objective 2 and 

Research Question II of the study. That is, we assessed the impact of long-term survival 

after AIDS diagnosis (a need factor) on all-diagnosis utilization, psychiatric utilization, 
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and medical utilization (all measured by outpatient visits, inpatient visits, and LOS) for 

patients with AIDS in the year 2003. All three measures of utilization, outpatient visits, 

inpatient visits, and LOS were assessed as count variables.  

We applied a multivariable negative binomial regression model to examine the 

relationship between outpatient visits, inpatient visits, and LOS and the predisposing, 

enabling, and need variables listed and described in Table 4.1. This analytical procedure 

was conducted to address Research Question II, that is, “Among patients with psychiatric 

and medical comorbidities, are long-term survival after AIDS, race, age, and ADIs 

associated with their use of healthcare services?” All three hypotheses formulated under 

this question were tested using the negative binomial regression model. We assessed each 

dependent variable using three models based on all-diagnosis utilization, psychiatric 

utilization, and medical utilization during 2003, as defined below.  

• Model 1: All-diagnosis utilization - combining psychiatric and medical utilization 
among AIDS patients for the year under study;  

• Model 2: Psychiatric utilization - consisting of patients who had psychiatric 
utilization, i.e., psychiatric outpatient visits and psychiatric hospital admissions; 
and  

• Model 3: Medical utilization - consisting of patients who had medical utilization, 
i.e., utilization for non-ADIs and non-psychiatric comorbidities.  

The negative binomial regression was selected in this analysis based on both the 

nature of the dependent variables and the purpose of the study. 

4.6.4 Use of the Negative Binomial Model Based on the Nature of the Dependent 
Variables 

Service utilization was assessed as counts of outpatient visits, inpatient visits, and 

LOS for different diagnoses among AIDS patients with long-term survival. For this 

reason, traditional linear regression models were inappropriate for our analyses because 
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count data are typically highly skewed. The high degree of skewness of the count data 

prevents meaningful transformations that would allow application of linear regression 

analysis.  

Figures 4.1 and 4.2 show the histograms representing the three dependent 

variables used in this research. All histograms depict characteristics of the count data 

distributions. The distributions had high frequencies on the value of zero, indicating that 

there were many counts of zero in the data. Also, the frequencies for the counts decreased 

steadily to provide highly positively skewed distributions.  As a result, for meaningful 

and interpretable results from our analysis, we assumed that the data for all three 

dependent variables followed a negative binomial distribution. This is a distribution of 

discrete variables derived by Greenwood and Yule (1920) that falls in a broader class of 

Poisson distributions. 

The negative binomial model is a nonlinear regression model with the capability 

to adequately describe and fit discrete, skewed data. Also, the model predicts values that 

are restricted to non-negative numbers, i.e., it allows for our analysis to predict only 

values that are theoretically possible (non-negative) for outpatient visits, inpatient visits, 

and LOS.  
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Figure 4.1: Histogram of Outpatient Visits among Patients with Known Duration of 
Survival after AIDS 
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Figure 4.2. Histograms of (a) Inpatient Visits and (b) LOS among Patients with Known 
Duration of Survival after AIDS Diagnosis 

Moreover, in the event of disproportionately occurrence of zeros such as indicated 

in our data, or occurrence of over-dispersion in the count data (variance greater than 

mean, violation of the basic assumption of the mean-variance equality under the Poisson 

distribution) the negative binomial model would still be capable of correctly fitting the 

data. That is, the negative binomial model allows for the natural spread of the count data 
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and it fits the data without imposing any upper boundaries on the counts (Cameron and 

Trivedi, 1998). Accordingly, we used a negative binomial model according to the ABM 

framework to examine the relationship of the three measures of service utilization and 

predisposing, enabling, and need factors. 

4.6.5 Use of the Negative Binomial Model to Address the Purpose of the Study 

The negative binomial model falls within the framework of generalized linear 

models and has the following general form: 

)......( 3322110 kkXXXXfn βββββ +++++=  

where n represents the number of times a particular type of medical service was 

used (rate of utilization) and ƒ represents the negative binomial distribution. The vector β 

represents parameters predicting amount of services utilized based on the predisposing, 

enabling, and need factors represented by X. Based on this form of the model, our aim of 

determining predictors of service utilization was satisfied.  

4.6.6 Interpretation of the Regression Coefficients 

  The regression coefficients (βs) produced by the negative binomial model 

represent changes in the incident rates (or expected counts). These are coefficients to be 

estimated. Because of the nonlinearity of the negative binomial distribution, the βs are 

not directly interpretable. The interpretation of the coefficients is based on an exponential 

scale that transforms the βs into incident rate ratios (IRR). Specifically, the IRRs are 

obtained by exponentiation of the individual regression coefficients, that is, exp (β). By 

definition, the IRRs describe the change in the rate of healthcare use (outpatient visits, 

inpatient visits, and LOS) associated with a one-unit increment in continuous independent 

variable. Among categorical variables, a referent category was selected and the IRR was 
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interpreted as a relative change in the rate of healthcare use for each category, compared 

with the selected referent category. For ease of interpretation, the expression 100*{exp 

(β)-1} indicated the percentage change in the rate of service utilization for each unit 

increase in the independent variable. Corresponding standard errors and significance 

levels for the IRRs were reported for each stage of analysis. We used version 8.0 of Stata 

(Stata Corporation, College Station, TX) for running multivariable negative binomial 

regression models. 

4.6.7 Assessment of the Regression Models 

An assessment of the regression models was conducted to determine how 

effective the models described the correlates long-term survival and the impact of long-

term survival on the rates of outpatient visits, inpatient visits, and LOS. For the logistic 

regression model of the correlates of long-term survival the assessment included the 

Hosmer and Lemeshow goodness-of-fit test, the Cox & Snell R-square, and overall 

percent correct prediction. The Hosmer and Lemeshow test was performed to determine 

whether the model provided the best fit for the data. The Cox & Snell R-square was used 

to determine the proportion of the variance in the model attributed to the dependent 

variable (long-term survival after AIDS diagnosis). The overall percent correct prediction 

was used to generate the proportion of patients classified as attaining long-term survival 

in the model. For the negative binomial models, the assessment included the likelihood 

ratio tests for overdispersion that compared the adequacy of the negative binomial model 

compared to the Poisson model for the data and Wald tests that were performed to test for 

the global significance of the IRRs in the model. 
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4.6.8 Data Processing Prior to the Fitting of the Regression Models 

Prior to fitting the regression models as described in the preceding section, some 

procedures were undertaken to prepare the data for adequate analysis. We conducted a 

procedure to evaluate the problem of multicollinearity among the independent variables. 

4.6.8.1 Multicollinearity 

The problem of multicollinearity arises when independent variables in a 

regression model are highly correlated. When running a regression analysis in the 

presence of multicollinearity, individual regression parameters will be biased, i.e., 

multicollinearity (i) leads to wrong magnitudes of a coefficient or making the magnitude 

meaningless; (ii) leads to an incorrect theoretical sign, a high F-value, and low t-values 

for some or all of the coefficients; (iii) affects the stability of the coefficients so that 

different parts of the data will give substantially different results; and (iv) leads to a very 

high R2 value while some or all of the coefficients are insignificant. In addition, these 

problems become more serious when using small samples with already limited statistical 

power. Therefore, multicollinearity may affect the data to the extent that it would be 

difficult to know the separate influence of each independent (or explanatory) variable.  

Different degrees of multicollinearity exist with all multivariate regression 

analysis. Thus, resolving the problem of multicollinearity is necessary only if the 

independent variables are highly correlated. A rule of thumb mentioned by Farrar and 

Glauber (1967) states that if the correlation between two independent variables exceeds 

0.8 or 0.9, then one should have multicollinearity problems. Bryman and Cramer (1997, 

p.257) suggest 0.80 instead of 0.90 as the threshold: “The Pearson’s r between each pair 

of independent variables should not exceed 0.80; otherwise the independent variables that 
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show a relationship at or in excess of 0.80 may be suspected of exhibiting 

multicollinearity.”  

An examination of the correlation matrix is used to identify multicollinearity. The 

presence of high correlation, those of 0.80 and above, may be an indication of substantial 

multicollinearity in the data. We used 11 independent variables in this study. Table 4.2 

lists correlation coefficients between these variables. The correlation coefficient indicates 

the strength of the association between these variables, and it is considered significant if 

p ≤ 0.05. 

Table 4.2. Correlation Coefficients and their Levels of Significance among the 
Independent Variables 

 Military 
Period 

 
Race 

Risk 
Factor

 
Age 

 
Region

 
ADIs

 
MC 

 
PC 

 
LTS 

 
Death

 
CD4 

Military 
Period 

1.000 
- 

   

 
Race 

.025 

.077 
1.000 

- 
  

Risk 
Factor 

.141 

.000 
-.095 
.000 

1.000
-

  

 
Age 

.006 

.684 
-.019 
  .193 

-.018
.306

1.000
-

  

 
Region 

.026 

.073 
-.065 
.000 

.080

.000
-.006
.697

1.000
-

  

 
ADIs 

.003 

.809 
.007 
.608 

.000

.993
.001
.928

.034

.019
1.000

-
  

 
MC 

-.031 
.033 

.036 

.012 
-.015
.395

.127

.000
-.010
.509

.199

.000
1.000

-
  

 
PC 

-.104 
.000 

.009 

.520 
-.076
.000

-.027
.062

-.038
.009

.136

.000
.198
.000

1.000 
- 

 

 
LTS 

-.041 
.005 

-.045 
.002 

-.075
.000

-.290
.000

-.029
.043

-.093
.000

.025

.084
-.004 
.781 

1.000 
- 

 
Death 

.009 

.540 
.029 
.041 

-.015
.405

.121

.000
-.015
.286

.157

.000
.079
.000

.047 

.001 
-.084 
.000 

1.000
-

 
CD4 

.006 

.693 
-.031 
.029 

.017

.344
.004
.790

-.007
.623

-.030
.035

-.009
.522

-.020 
.161 

.035 

.015 
-.020
.171

1.000
-

Age: Age at AIDS diagnosis; ADIs: AIDS-defining Illnesses; PC: Psychiatric comorbidity; LTS: Long-
term survival; MC: Medical comorbidity. Coefficients are significant if level of significance is equal to or 
less than .05 



73 

 

There is significant correlation between all the independent variables as listed in 

Table 4.2. Of the 55 coefficients, 29 were significant but none had a value greater than 

0.2. The highest coefficient was 0.199 between the number medical comorbidity and 

presence of AIDS-defining illness, and the lowest was 0.003, between military period of 

service and presence of AIDS-defining illness. Thus, the highest coefficient of correlation 

is well below the cut-off point of 0.80 for the multicollinearity problem. Thus, we 

concluded that these correlations were not strong, and they were not expected to cause 

problems with multicollinearity in the regression models. 
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CHAPTER FIVE 
RESULTS OF THE STUDY  

This dissertation research has two major objectives: to determine the correlates of 

long-term survival, and to examine the impact of long-term survival after AIDS diagnosis 

on outpatient visits, inpatient visits, and LOS among veterans who use HAART and 

receive their healthcare services in the VA system. We assessed the relationship between 

long-term survival and outpatient and inpatient visits and LOS based on the Andersen 

Behavioral Model of health services use. The predisposing variables were race, HIV risk 

factor, military service period, and age at AIDS diagnosis, while region of residence was 

the enabling factor. Need factors included presence of AIDS-defining illness, presence of 

psychiatric comorbidity, number of medical comorbidities, duration of AIDS survival, 

death, and CD4 cell count. We assessed service utilization in three ways: all-diagnosis 

utilization, psychiatric utilization, and medical utilization. The dependent variables (or 

measures of utilization) were outpatient visits, inpatient visits, and LOS. All three 

dependent variables were assessed as count variables.   

There were 20,296 unique patients in the ICR during 2003. Of these, 16,043 

(79%) were on HAART. Being on HAART indicates that a patient had at least one 

outpatient prescription fill for a Food and Drug Administration (FDA) approved 

antiretroviral therapy during 2003. Out of the 16,043 patients on HAART, 4,808 met our 

inclusion criteria, i.e., they had ever received an AIDS diagnosis and they were at least 18 

years old in 2003. These patients represented about 30% of all veterans using HAART.  
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Of the 4,808 patients with AIDS who met the inclusion criteria of this study, 4,717 

(98.1%) were men. This gender distribution is typical among patients who are treated in 

the VA system. The VA treats mostly men who have served in the U.S. military in 

different service periods. Thus, due to their small number, women were not included in 

the study sample. Only the 4,717 male veterans with AIDS who met the study criteria 

were included in all stages of analysis. 

5.1 Descriptive Statistics 

The predisposing, enabling, and need characteristics of the 4,717 AIDS patients 

who were included in the study were examined. Forty-four percent of these patients were 

whites, 45.9% blacks, 9.1% Hispanics, and less than one percent other races (Table 5.1).  

About 31% of the patients were MSM and 21% were classified as IDU. The 

distribution of risk factors showed that 7.4% of the patients had other HIV transmission 

modes that included clotting factor and transfusion. Starting April 1999 the ICR 

discontinued collecting information on patients’ risk factor. As a result, the ICR does not 

contain information on HIV risk factors for a large proportion of patients. For example, 

the database had no information on risk factors for about 57% of the patients who 

received HIV care in the VA during fiscal year 2004. In our sample, about 22% of the 

patients had unknown HIV risk factor as a result of the omission of this data element in 

the ICR.  

Based on the distribution of the first military service period, the data showed that 

half of the patients (50.7%) started their service in the Vietnam era (August 1964 to May 

1975), while 41.4% started during the post-Vietnam or Gulf war era (May 1975 to 

August 1990 and beyond). The mean age of the patients was 50 years (range, 26-83; 
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SE=8.61), while the mean age at AIDS diagnosis was 45 years (range, 21-81; SE=9.15). 

A majority of the patients (45.3%) were from the South Region; others were from West 

(25.8%), Northeast (16.6%), and Midwest (12.3%). Slightly over half of the patients 

(51.6%) attained long-term survival following AIDS. By our definition, these are patients 

with survival time equal to or greater than 72 months, the median survival time after 

AIDS. 

Table 5.1. Characteristics of Veterans with AIDS by All-Diagnosis Utilization (N=4,717) 
 

Variables 
 Outpatient 

Visits 
 

Inpatient Visits 
Length of 

Stay 
Predisposing N (%) Mean SE Mean SE Mean SE 
Race †        
    
   White 

2096 
(44.4) 29.54 .76 3.09

 
.17 4.83 .36

    
   Black 

2163 
(45.9) 34.03* .94 4.42*

 
.20 8.44* .50

   Hispanic 427 (9.1) 36.39* 2.00 3.87 .40 6.85 .91
   Others 31 (.7) 28.67 5.34 3.00* 1.21 2.80 1.20
  Min Max Mean SE  
Age, years  26 83 50.13 8.61  
Age at AIDS, years  21 81 44.53 9.15  
Risk Factor †       
      
     Injection Drug Use (IDU) 

992 
(21.0) 38.86 1.59 5.72

 
.38 10.66 .85

     Men who have Sex with 
Men (MSM) 

1455 
(30.8) 28.63* .78 2.70*

 
.16 3.61* .29

      
     Heterosexual 

863 
(18.3) 28.48* 1.10 2.95*

 
.24 6.04* .67

     Others 348 (7.4) 30.83* 2.60 3.68* .47 6.86* 1.03
      
     Unknown 

1059 
(22.5) 34.40 1.30 4.10*

 
.28 7.53* .69

Military Service Period †  
     
    Post Vietnam/ Gulf War 

1951 
(41.4) 29.79 .90 3.39

 
.18 6.20 .44

     
    Vietnam 

2392 
(50.7) 34.66* .83 4.12*

 
.19 7.26 .44

    Korean War 283 (6.0) 31.08 1.99 3.70 .45 5.63 .91
    Others 91 (1.9) 23.35* 3.72 2.82 .74 3.80 1.08
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Table 5.1 continued 
 

Variables 
 Outpatient 

Visits 
Inpatient Visits Length of 

Stay 
 N (%) Mean SE Mean SE Mean SE 
Enabling   
Region †  
        Midwest 580 (12.3) 39.53 2.47 4.43* .39 6.94 .80
        Northeast 784 (16.6) 34.46 1.42 4.58 .38 9.40 .95
        South 2136* 

(45.3) 
30.96 80 3.49 .17 6.72 .44

        West 1217*(25.8) 29.48 .92 3.42 .23 4.64 .42
  
Need  
AIDS-Defining Illness (ADI)   
   Had ADIs 969 (20.5) 42.84 1.45 8.36 .38 15.41 .86
   No ADIs 3748 (79.5) 29.47* .62 2.58* .12 4.3* .28
Psychiatric Comorbidity ‡  
   Had psychiatric  
   comorbidity 

2305 (48.9) 44.91 .98 6.00 .23 10.63 .53

   Had no psychiatric  
   comorbidity 

2412 (51.1) 20.08* .53 1.63* .09 2.86* .24

Long-Term Survival  ‡  
  Long-term survival attained 2435 (51.6) 33.34 .81 3.24 .16 5.23 .36
  Long-term not attained 2282 (48.4) 31.01* .83 4.33* .19 8.17* .46
Death ‡  
   Living by the end of 2003 4236 (89.2) 31.57 .59 2.85 .11 4.99 .26
   Death in 2003 481 (10.2) 37.90* 2.31 11.86* .68 21.33

*
1.56

  
 Min Max Mean SE 
Number of Medical 
Comorbidities 

0.0 9.0 1.82 1.43 

CD4 cell count 58.0 1431 401.74 112.9
8

CD4 cell count categories †  
    50 to < 200 186 (3.9) 35.66 3.39 8.02 1.22 12.71 2.06
    200 to  < 350 626 (13.3) 37.66 1.46 13.11* .54 24.51

*
1.40

    350 to < 500 3628 (76.9) 29.52* .56 1.99* .09 3.37* .22
    500 and above 276 (5.9) 52.80* 4.99 2.68* .40 5.11* 1.16

† Based on ANOVA; ‡ Based on t-tests; * Different (p<0.05) from the first category 
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Approximately 21% of the patients were diagnosed with at least one AIDS-

defining illness during the year under study. A further analysis of the data on ADIs 

showed that the three leading diagnoses of ADIs reported for outpatient care were 

psychosis (encephalopathy) (ICD-9 code 298.9; 30% of all ADIs diagnoses received), 

herpetic disease (ICD-9 code 54.9; 10%); and Cachexia or wasting syndrome (ICD-9 

code 799.4; 9%). The most frequent ADIs that resulted in hospitalizations were PCP 

(ICD-9 code 136.3; 33%); psychosis (ICD-9 code 298.9; 11%); and cryptococcosis, a 

fungal infection (ICD-9 code 117.50; 9%).  

Almost half of the patients (48.9%) were diagnosed with psychiatric comorbidity 

and had psychiatric utilization during 2003. The most common psychiatric comorbidity 

was drug dependence (Opioid type dependence), which was reported by 18% of all 

patients with psychiatric comorbidities. In addition, patients with psychiatric 

comorbidities consumed a mean number of 44.91 outpatient all-diagnosis visits, 6.00 all-

diagnosis inpatient visits, and had a mean all-diagnosis LOS of 10.63 days. Overall, 

patients had a mean number of 1.82 (range, 0-9; SE=1.43) medical comorbid conditions 

(excluding ADIs and psychiatric comorbidities). A separate analysis showed that the top 

three medical comorbidities that were presented during the outpatient visits were 

hypertension (ICD-9 code 401.9), hepatitis C infection (ICD-9 code 70.51), and chronic 

renal failure (ICD-9 code 585.0), while data for inpatient visits for medical comorbidities 

showed that the most frequent medical conditions that resulted in hospitalizations were 

hypertension (ICD-9 code 401.9), chronic hepatitis C infection (ICD-9 code 70.54), and 

hepatitis C infection (ICD-9 code 70.51).  
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The mean number of CD4 cell count for the patients was 401.74 cells/mm3 

(range, 58-1431; SE=112.98). The CD4 cell counts reported in this study were based on 

the maximum counts for each patient, obtained from several tests made in 2003. After 

grouping the patients according to their CD4 cell count, we found that a majority of the 

patients (76.9%) had CD4 cell count between 350 and 500 cells/mm3, while only small 

proportions had either the lowest CD4 cell count of 50 to 200 (3.9%) or the highest CD4 

cell count of 500 or more (5.9%).   

Table 5.1 also shows that there were differences in predisposing, enabling, and 

need variables in all-diagnosis outpatient visits, inpatient visits and LOS among the 

patients. Hispanic patients had significantly greater number of outpatient all-diagnosis 

visits than patients of other races (Indian/Alaskan Natives), but had a comparable mean 

number of outpatient visits to blacks (36.39 vs. 34.03). Black patients had greater number 

of inpatient all-diagnosis visits and longer LOS compared to all other races. Patients with 

IDU risk factor had greater use of both outpatient and inpatient all-diagnosis services 

compared to patients with unknown or with other risk factors in the sample. With the 

exception of the difference between IDUs and patients with unknown risk factors in 

outpatient visits (p>.05), all other differences between IDUs and patients with other risk 

factors for all-diagnosis outpatient visits, inpatient visits, and LOS were statistically 

significant. While there were no differences in all-diagnosis LOS among patients 

according to their military service periods, the results showed that veterans who started to 

serve in the military during the Vietnam Era had more all diagnosis outpatient and 

inpatient visits. Specifically, the mean number of outpatient visits for Vietnam Era 
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patients was 34.66 vs. 29.79 for post-Vietnam/Gulf war veterans, 31.08 for Korean War 

veterans, and 23.35 for veterans from other periods.    

The distribution of patients’ region and service use indicated that patients from 

the Midwest Region had the highest rates of outpatient all-diagnosis visits compared to 

patients from other regions. But patients from the Northeast Region had greater number 

of inpatient all-diagnosis visits and longer LOS. The data also revealed that patients who 

were diagnosed with ADIs had greater use of both outpatient and inpatient all-diagnosis 

care compared to patients who had no ADIs. These patients had 42.84 vs. 29.47 mean 

outpatient visits; 8.36 vs. 2.58 mean inpatient visits, and 15.41 vs. 4.39 mean number of 

inpatient days. The ADIs are displayed in detail in Appendix A together with their 

corresponding ICD-9 codes. Similarly, patients who had diagnoses of psychiatric 

comorbidities had significantly greater use of all-diagnosis care: 44.91 vs. 20.08 mean 

outpatient visits, 6.00 vs. 1.63 mean inpatient visits, and 10.63 vs. 2.86 mean LOS in 

days. 

Differences in the use of services were also observed according to the duration of 

AIDS survival. While patients who attained long-term survival had higher rates of all-

diagnosis outpatient visits (33.34 vs. 31.01), patients who have not yet attained long-term 

survival had greater number of all-diagnosis inpatient visits (4.33 vs. 3.24) as well as 

LOS (8.17 vs. 5.23 days). Although these differences were statistically significant, they 

were not as large as those found in other factors such as presence of ADIs or presence of 

psychiatric comorbidity.  Death in the year under study was included in our study as a 

measure of severity of HIV/AIDS. We found that compared to patients who were alive at 

the end of 2003, patients who died had greater use of inpatient all-diagnosis care. They 
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had more inpatient visits (11.86 vs. 2.85), and longer LOS (21.33 vs. 4.99) than patients 

who were alive by the end of 2003. Finally, the distribution of service use according to 

the levels of CD4 cell count showed that patients with CD4 cell count equal to or greater 

than 500 had greater use of outpatient all-diagnosis services, while those with CD4 cell 

count less than 350 had greater use of inpatient all-diagnosis care. 

5.2 Correlates of Long-term Survival after AIDS Diagnosis 

Prior to running the multivariable model to assess the impact of long-term 

survival on outpatient visits, inpatient visits, and LOS, we conducted an analysis to 

identify correlates of long-term survival. This analysis was done using the multivariable 

logistic regression model with duration of survival after AIDS as the dependent variable, 

coded ‘1’ for patients with long-term survival and ‘0’ for patients who have not yet 

attained long-term survival. Long-term survival was defined as attainment of survival 

time after AIDS that is greater than or equal to 72 months, the median duration of AIDS 

survival among the patients in the sample. The independent variables in the logistic 

model were divided into two groups of sociodemographic and clinical factors. 

Sociodemographic variables were race, age, HIV risk factor, military service period, and 

region. Clinical variables were presence of ADIs, presence of psychiatric comorbidity, 

number of medical comorbidities, and CD4 cell count.  

Table 5.2 displays the results of logistic regression of the correlates of long-term 

survival after AIDS. Odds ratio (OR), 95% confidence intervals (95% CI), and 

significance levels are reported. The Hosmer and Lemeshow chi-square statistic was 

34.46 (p<.001), indicating that the model provided a good fit for the data. In addition, 

Cox & Snell R-square was .276, indicating that the model increases its prediction power 

on long-term survival by at least 28% by using the fitted data, and last, the model 
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correctly classified 74.6% of the patients according to whether they had attained long-

term survival or not. This score indicates a high predictive power of the fitted model. 

 

Table 5.2. Logistic Regression Results of the Correlates of Long-term Survival after 
AIDS Diagnosis (N=4716) 

 
Variable 

Odds 
Ratio 

95% Confidence 
Interval 

 
p 

Race 
    White (Referent category) 
    Black 
    Hispanic 
    Other races 

1.00
.85
.91
.85

.735-.992
.706-1.183
.385-1.879

.038

.494

.689
Risk Factor 
    Heterosexual exposure (Referent category) 
    Injection Drug Use (IDU) 
    Men who have Sex with Men (MSM) 
    Other risk factors 
    Unknown risk factor 

1.00
1.17
1.47
.59

1.22

.944-1.465
1.204-1.799

.441-.815
.992-1.516

.148
<.001

.001

.059
Military Service Period 
    Post-Vietnam/Gulf War (Referent category) 
    Vietnam Era 
    Korean/Post Korean 
    Other Era 

1.00
8.10

109.37
5.64

6.614-9.941
69.712-170.207

2.833-11.239

<.001
<.001
<.001

Age at AIDS diagnosis .82 .814-.837 <.001
Region 
    West (Referent category) 
    Midwest 
    Northeast 
    South 

1.00
1.11
1.46
.85

.880-1.407
1.168-1.827
.723-1.015

.371

.001

.074
Presence of AIDS-defining illness (ADI) 
    Had no ADIs (Referent category) 
    Had ADIs 

1.00
.68 .576-.815 <.001

Presence of psychiatric comorbidity 
   No psychiatric comorbidity (Referent category)
   Had psychiatric comorbidity 

1.00
.89 .779-1.031 .125

Number of medical comorbidities. 1.18 1.122-1.240 <.001
CD4 cell count 1.01 1.004-1.005 <.001

 

The results in Table 5.2 also show that race is associated with long-term survival 

after AIDS diagnosis. Our hypothesis that white patients have better long-term survival 
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rates than black patients was supported. Black patients were found to have significantly 

lower odds than white patients of attaining long-term survival after AIDS diagnosis 

(OR=.85; 95% CI .735 to .992; p=.038). Patients who were classified as MSM (OR=1.47; 

95% CI 1.204 to 1.799; p <.001) had higher odds of attaining long-term survival, while 

those patients with other risk factors such as transfusion and clotting factor had 41% 

lower odds  (OR=.59; 95% CI .441 to 815; p<.01) of attaining long-term survival 

compared to patients with heterosexual exposure. Compared to patients who served in the 

post-Vietnam and Gulf war eras, patients who served in the Vietnam era, Korean era and 

other eras had higher likelihood of achieving long-term survival after receiving AIDS 

diagnosis. Among these groups, the highest odds of a better long-term survival were 

found among veterans who served during the Korean War (OR=109.37; 95% CI 69.712 

to 170.207; p<.001). 

Logistic regression results also showed that age at AIDS diagnosis was associated 

with long-term survival. Specifically, the model predicted that the odds of attaining long-

term survival decrease by 18% for each one year increase in the age at AIDS diagnosis 

(OR=.82; 95% CI .814 to 837; p<.001).  Patients living in the Northeast Region 

(OR=1.46; 95% CI 1.168 to 1.827; p<.01) had higher odds of having long-term survival 

after diagnosis of AIDS compared to those living in the West Region.  

Considering the clinical factors, our results showed that presence of ADIs was 

associated with decreased odds of long-term survival (OR=.68; 95% CI .576 to .815; 

p<.001), but diagnosis of psychiatric comorbidity was not associated with long-term 

survival. Also, patients who attained long-term survival had higher odds of having greater 

number of medical comorbidities (OR=1.18; 95% CI 1.122 to 1.240; p<.001). Finally, the 
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odds of attaining long-term survival were shown to increase by 1% for each additional 

unit of CD4 cells (OR=1.01; 95% CI 1.004 to 1.005; p<.001). 

5.3 Results of the Multivariable Negative Binomial Regression Model  

Results of the multivariable negative binomial regression on the impact of long-

term survival on outpatient visits, inpatient visits, and LOS are presented within this 

section. The results are presented in three parts covering different types of services; these 

are (i) all-diagnosis utilization (i.e., utilization for psychiatric and medical comorbidities 

combined); (ii) psychiatric utilization; and (iii) medical utilization (i.e., utilization for 

non-ADIs, non-psychiatric comorbidities). ICD-9 codes were used to identify psychiatric 

and medical comorbidities presented at outpatient and inpatient encounters. The three 

parts of analysis were used to test the four hypotheses under Research Question II. 

5.4 Results of the Negative Binomial Model for All-Diagnosis Utilization  

We fitted the negative binomial model using AIDS patients with information on 

outpatient visits, inpatient visits and LOS for all diagnoses in the year 2003. The aim of 

this analysis was to test the hypothesis that “Long-term survival following AIDS 

diagnosis is associated with greater rates of all-diagnosis outpatient visits, all-diagnosis 

inpatient visits, and all-diagnosis LOS.” We examined the association after controlling 

for predisposing variables (race, HIV risk, age, and military period of service); enabling 

variable (region of residence); and need variables (presence of ADIs, presence of 

psychiatric comorbidity, number of medical comorbidities, death, and CD4 cell count). 

IRRs and p-values are reported for all predisposing, enabling, and need variables. The 

Wald chi-square tests and likelihood ratio tests for overdispersion for all models 

(outpatient visits, inpatient visits, and LOS) were significant (p<.05), indicating that the 
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IRRs were globally significant and that the negative binomial model provided the best fit 

for the data.  

Results presented in Table 5.3 show that black patients with AIDS had higher 

rates of outpatient all-diagnosis visits compared to white patients with AIDS (IRR=1.13; 

p<.001). The IRR value of 1.13 implies that the model predicted a 13% increase in the 

number of outpatient visits among black patients with AIDS as compared to white 

patients with AIDS. Although there was no difference in the number of inpatient all-

diagnosis visits between blacks and whites, we found that being black was associated 

with longer all-diagnosis LOS (IRR=1.20; p<.01) compared to whites. In addition, 

Hispanics had higher rates of outpatient visits than whites (IRR=1.11; p<.01), but there 

were no other racial differences in the rates of healthcare use. Patients having IDU risk 

factor had higher rates of all-diagnosis outpatient visits, inpatient visits and longer LOS 

compared to those reported with heterosexual exposure. The largest difference in service 

use between these two groups was found in inpatient all-diagnosis visits. IDUs had 40% 

more inpatient visits than heterosexuals.  

Patients reported with MSM risk factor had higher rates of all-diagnosis 

outpatient and inpatient visits compared to heterosexuals, but had shorter LOS (IRR=.80; 

p<.05). Similarly, patients with other risk factors as well as those with unknown risk had 

higher rates of healthcare use compared to heterosexuals. In general, considering HIV 

risk factor, these results show that heterosexuals had the lowest rates of all-diagnosis 

outpatient and inpatient care among all risk groups. 
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Table 5.3. Negative Binomial Regression Results for All-Diagnosis Outpatient Visits, 
All-Diagnosis Inpatient Visits, and All-Diagnosis Length of Stay among 
Veterans with AIDS Who Used Healthcare Services in the Veterans Health 
Administration  

 
Variable 

Outpatient Visits 
(N =4711) 

Inpatient Visits 
(N=1397) 

Length of Stay 
(N=1375) 

RC = Referent Category IRR SE p IRR SE p IRR SE p 
Race 
    White (RC) 
    Black 
    Hispanic 
    Other races 

1.00
1.13
1.11
1.19

.027

.046

.164

<.001
.007
.195

1.00
0.95
1.08
1.41

.044

.070

.292

 
 

.285 

.554 

.769 

1.00
1.20
0.99
0.69

.074

.105

.274

.002

.981

.351
Risk Factor 
    Heterosexual (RC) 
    Injection Drug Use (IDU) 
    Men who have sex with 
    Men (MSM) 
    Other risk factors 
    Unknown risk factor 

1.00
1.21

1.14
1.26
1.18

.042

.035

.060

.039

<.001

<.001
<.001
<.001

1.00
1.41

1.14
1.33
1.29

.083

.067

.116

.077

 
 

<.001 
 

.020 

.001 
<.001 

1.00
1.34

0.80
1.21
1.23

.113

.068

.151

.105

<.001

.012

.122

.012
Military Service Period 
    Post-Vietnam/Gulf (RC) 
    Vietnam 
    Korean Era 
    Other Era 

1.00
0.79
0.52
0.70

.021

.030

.058

<.001
<.001
<.001

1.00
0.82
0.47
0.64

.038

.047

.101

 
 

<.001 
<.001 

.005 

1.00
0.73
0.31
0.54

.049

.045

.124

<.001
<.001

.008
Age at AIDS diagnosis 1.03 .001 <.001 1.03 .002 <.001 1.04 .003 <.001
Region 
    West (RC) 
    Midwest 
    Northeast 
    South 

1.00
1.35
1.10
1.14

.051

.039

.030

<.001
.005

<.001

1.00
1.14
1.04
1.04

.074

.064

.051

 
 

.040 

.526 

.318 

1.00
1.17
1.49
1.30

.112

.133

.094

.089
<.001
<.001

Presence of ADIs 
    Had no ADIs (RC) 
    Had ADIs 

1.00
1.26 .035 <.001

1.00
1.25 .048

 
 

<.001 
1.00
1.51 .086 <.001

Had psychiatric comorbidity 
    No (RC) 
    Yes  

1.00
2.02 .045 <.001

1.00
1.70 .070

 
 

<.001 
1.00
1.77 .107 <.001

Medical comorbidities 1.41 .011 <.001 1.16 .014 <.001 1.12 .021 <.001
Long-Term Survival  
    Not Attained (RC) 
    Attained 

1.00
1.24 .029 <.001

1.00
1.32 .053

 
 

<.001 
1.00
1.18 .070 .004

Death 
  Alive end of 2003 (RC) 
  Died in 2003 

1.00
0.95 .035 .188

1.00
1.52 .069

 
 

<.001 
1.00
1.66 .111 <.001

CD4 cell count 1.01 .000 <.001 0.99 .000 <.001 0.99 .000 .111
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The examination of patients’ use of healthcare services according to their military 

service periods showed that veterans with AIDS who served during the post-Vietnam Era 

or Gulf war (May 1975 to September 2003) had higher rates of all-diagnosis utilization 

compared to those who served during the Vietnam war or Korean conflict.  

The largest margin of difference in service use was between the post-Vietnam /Gulf 

war veterans and those who served in the Korean conflict: IRR=.52 (outpatient visits), 

IRR=.47 (inpatient visits), and IRR=.31 (LOS) all with p<.001. 

The results also showed that each one-year increase in age at AIDS diagnosis 

increases the rates of both outpatient and inpatient all-diagnosis visits by 3% and 

increases all-diagnosis LOS by 4%. Furthermore, patients who live in the Midwest, 

Northeast, and South regions were found to have greater use of outpatient all-diagnosis 

services compared to patients living in the West Region. However, patients in the 

Midwest Region (IRR=1.14; p<.05) had more inpatient all-diagnosis visits, while those in 

the Northeast (IRR=1.49; p<.001) and South (IRR=1.30; p<.001) regions had longer all-

diagnosis LOS compared to patients in the West. 

Presence of ADIs among the patients was associated with greater use of inpatient 

and outpatient all-diagnosis services. For example, those who were diagnosed with ADIs 

had 50% longer hospital stays compared to those with no ADIs diagnoses during the 

year. Similarly, patients who had psychiatric comorbidities had overall greater use of 

services compared to those without psychiatric diagnoses. Patients with psychiatric 

comorbidities had more than double the number of outpatient all-diagnosis visits 

compared to those without psychiatric comorbidities (IRR=2.02; p<.001) and at least 

70% more all-diagnosis inpatient visits or longer LOS. Moreover, number of medical 
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comorbidities was also associated with all-diagnosis utilization of healthcare services. 

Each additional medical comorbidity a patient had increased outpatient visits by 41% 

(p<.001), inpatient visits by 16% (p<.001), and LOS by 12% (p<.001). 

Long-term survival impacted both outpatient care and inpatient all-diagnosis care. 

Specifically, our hypothesis that long-term survival after AIDS diagnoses would be 

associated with greater rates of all-diagnosis outpatient visits, inpatient visits, and longer 

LOS was supported. Patients who attained long-term survival had higher rates of 

outpatient visits (IRR=1.24; p<.001), higher rates of inpatient visits (IRR=1.32; p<.001), 

and longer LOS (IRR=1.18; p=.004) compared to patients who had not yet attained long-

term survival. We also considered the experience of AIDS patients who used services in 

2003 but died in the same year. The results showed that patients who died had greater use 

of inpatient all-diagnosis services; they had 52% more inpatient visits and 66% longer 

LOS compared to those who were alive at the end of 2003. These results indicate that 

patients experience severe conditions of their disease that involves intensive and longer 

inpatient care towards the end of their lives. Last in this section, the results showed that 

higher CD4 cell count is associated with more outpatient all-diagnosis visits but fewer 

inpatient all-diagnosis visits and shorter all-diagnosis LOS. This results show that 

patients who are healthy, i.e., those with higher CD4 cell count, would have greater use 

of outpatient than intense and costly inpatient services. 

5.5 Results of the Negative Binomial Regression for Psychiatric Utilization 

To test the hypothesis that long-term survival after AIDS diagnosis would be 

associated with greater rates of psychiatric outpatient visits, psychiatric inpatient visits, 

and psychiatric LOS, we fitted the multivariable negative binomial regression model 

considering only AIDS patients who received diagnosis of psychiatric comorbidities and 
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used healthcare services for those comorbidities. We examined the association after 

controlling for predisposing variables (race, HIV risk, age, and military period of 

service); enabling variable (region of residence); and need variables (presence of ADIs, 

presence of psychiatric comorbidity, number of medical comorbidities, death, and CD4 

cell count). As in the previous section, we report IRR and p-values for each predisposing, 

enabling, and need variable used to adjust the analysis. Results for this analysis are 

shown in Table 5.4. Similar to the results of previous section, the Wald chi-square tests 

and likelihood ratio tests for overdispersion for all models (outpatient visits, inpatient 

visits, and LOS) were significant indicating that the IRRs were globally significant and 

that the negative binomial model provided the best fit for the data on psychiatric 

outpatient and inpatient care among AIDS patients. 

Among the racial groups, we found that black patients had higher rates of 

outpatients psychiatric visits than white patients (IRR=1.51; p<.001), while Hispanics 

had shorter LOS for psychiatric conditions compared to whites (IRR=.42; p<.001). There 

were no racial differences in the number of psychiatric hospitalizations. Of the patients 

with known risk factors, the results showed that patients reported with IDU risk were 

associated with greater use of inpatient and outpatient psychiatric care. 

For instance, compared to heterosexuals, IDUs had more outpatient psychiatric 

visits (IRR=1.81; p<.001) and inpatient psychiatric visits (IRR=1.57; p<.001).This 

finding supports that of Marimoutou et al. (2003) who found that IDUs had higher rates 

of psychiatric hospitalizations in a study of the causes of hospitalizations and mortality 

among HIV patients with history of injection drug use. Use of psychiatric services was 

also associated with military period of service. Patients who served in the Korean conflict 
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(relatively older in the sample) had lower rates of both psychiatric outpatient (IRR=.46; 

p<.001) and inpatient visits (IRR=.33; p<.001) compared to those who served in the post-

Vietnam/Gulf war era.  

Table 5.4. Negative Binomial Regression Results for Psychiatric Outpatient Visits, 
Psychiatric Inpatient Visits, and Psychiatric Length of Stay among Veterans 
with AIDS Who Used Healthcare Services in the Veterans Health 
Administration 

 
Variable 

Outpatient Visits 
(N =2147) 

Inpatient Visits 
(N=715 ) 

Length of Stay 
(N=208) 

RC = Referent Category IRR SE p IRR SE p IRR SE p 
Race 
    White (RC) 
    Black 
    Hispanic 
    Other races 

1.00
1.51
0.93
1.18

.094

.095

.440

<.01
.531
.652

1.00
1.08
0.82
1.53

.085

.113

.816

 
 

.288 

.152 

.419 

 
1.00 
0.85 
0.42 
1.01 

.123

.104

.930

.288
<.01
.983

Risk Factor 
   Heterosexual (RC) 
   Injection Drug Use (IDU) 
   Men who have sex with  
   Men (MSM) 
   Other risk factors 
   Unknown risk factor 

1.00
1.81

0.96
1.03
1.62

.161

.079

.129

.139

<.01

.681

.787
<.01

1.00
1.57

0.99
1.34
1.48

.168

.115

.217

.161

 
 

<.01 
 

.957 

.071 
<.01 

 
1.00 
1.24 

 
1.15 
1.14 
1.52 

.237

.251

.345

.277

.241

.509

.663

.019
Military Service Period 
   Post-Vietnam/Gulf (RC) 
   Vietnam 
   Korean Era 
   Other Era 

1.00
0.96
0.46
0.99

.064

.073

.245

.613
<.01
.999

1.00
0.77
0.33
0.58

.065

.073

.207

 
 

.003 
<.01 
.130 

 
1.00 
0.83 
0.52 
0.38 

.120

.350

.258

.216

.333

.155
Age at AIDS diagnosis 1.02 .002 <.01 1.02 .003 <.01 1.05 .006 <.01
Region 
    West (RC) 
    Midwest 
    Northeast 
    South 

1.00
1.74
1.25
1.03

.160

.109

.071

<.01
.010
.666

1.00
1.13
1.49
1.25

.136

.169

.116

 
 

.299 
<.01 
.015 

 
1.00 
1.31 
2.35 
1.29 

.296

.505

.229

.223
<.01
.142

AIDS-Defining Illness (ADI) 
    Had no ADIs (RC) 
    Had ADIs 

1.00
1.43 .095 <.01

1.00
1.12 .081

 
 

.090 

 
1.00 
1.17 .157 .227

Long-Term Survival   
    Not Attained (RC) 
    Attained 

1.00
1.11 .063 .066

1.00
1.25 .092

 
 

.002 

 
1.00 
1.16 .149 .240

Death 
    Alive end of 2003 (RC) 
    Died in 2003 

1.00
0.80 .076 .023

1.00
0.85 .074

 
 

.074 

 
1.00 
1.30 .257 .184

CD4 cell count 1.01 .000 <.01 0.99 .000 .038 1.00 .000 .499
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Also, patients who served in the Vietnam era had less inpatient psychiatric visits 

than those who served in the post-Vietnam/Gulf war era (IRR=.77; p=.003). As the age at 

AIDS diagnosis increases the use of both psychiatric outpatient and inpatient care was 

shown to grow higher. For each additional year of age at AIDS diagnosis, both outpatient 

and inpatient psychiatric visits increased by 2%, while psychiatric LOS increased by 5%. 

Patients who live in the Northeast Region were shown to have greater use of psychiatric 

services compared to those from the West Region: IRR=1.25, p=.010 (psychiatric 

outpatient visits); IRR=1.49, p<.001 (psychiatric inpatient visits); and IRR=2.35, p<.001 

(psychiatric LOS). Additionally, living in the Midwest was associated with more 

outpatient psychiatric visits, while living in the South was associated with greater number 

of inpatient psychiatric visits. Generally, living in the West Region was associated with 

less use of both outpatient and inpatient psychiatric services.  

Presence of ADIs was associated with greater rates of outpatient psychiatric visits 

(IRR=1.43; p<.001), but not with inpatient psychiatric visits or psychiatric LOS. Long-

term survival was associated with greater inpatient psychiatric visits (IRR=1.25; p=.002). 

Neither frequency of outpatient psychiatric visits nor psychiatric LOS was associated 

with long-term survival. Also patients who died in 2003 had fewer outpatient psychiatric 

visits (IRR= .80; p<.001) compared to those who were still alive by the end of 2003. 

When we compare these results with those obtained under all-diagnosis utilization, we 

can say that patients who die may have severe course of illnesses but they are not 

characterized by having greater psychiatric utilization. Lastly, increasing CD4 cell count 

was associated with greater number of outpatient psychiatric visits, while decreasing 

levels of CD4 cells were associated with greater number of inpatient psychiatric visits. 
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5.6 Results of the Negative Binomial Regression for Medical Utilization 

This section presents results for the test of the hypothesis that long-term survival 

following AIDS diagnosis is associated with greater rates of outpatient medical visits, 

inpatient medical visits, and longer medical LOS. Similar to the previous sections, the 

association was controlled for predisposing variables (race, HIV risk, age, and military 

period of service); enabling variable (region of residence); and need variables (presence 

of ADIs, presence of psychiatric comorbidity, number of medical comorbidities, death, 

and CD4 cell count). These results presented within this section were obtained from the 

negative binomial regression model and involved patients who had medical utilization 

(i.e., utilization for non-ADIs, non-psychiatric comorbidities) during 2003. We present 

IRR and significance values for each predisposing, enabling, and need variable that was 

used to adjust the analysis. The Wald chi-square tests and likelihood ratio tests for 

overdispersion for all medical utilization models (outpatient visits, inpatient visits, and 

LOS) were significant, indicating that the IRRs were globally significant and the negative 

binomial model provided the best fit for the data on medical utilization. 

Results presented in Table 5.5 show that the negative binomial model predicted 

greater numbers of outpatient medical visits for black and Hispanic patients compared to 

whites (IRR=1.14; p=.001 and IRR=1.26; p=.001 respectively). In addition, we found 

that there were no racial differences in the rates of medical inpatient care (inpatient visits 

and LOS). Based on the HIV risk factor, the results showed that being IDU, MSM, and 

having other risk factors was associated with more outpatient medical visits compared to 

heterosexuals. However, considering inpatient care, only IDUs had higher rates of 

inpatient medical visits (IRR=1.41; p=.025) and longer medical LOS (IRR=1.59; p=.046) 

compared to heterosexuals. 
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Table 5.5. Negative Binomial Regression Results for Medical Outpatient Visits, Medical 
Inpatient Visits, and Medical Length of Stay among Veterans with AIDS Who 
Used Healthcare Services in the Veterans Health Administration 
 

Variable 
Outpatient Visits 

(N =1459) 
Inpatient Visits 

(N=222) 
Length of Stay 

(N= 218) 
RC = Referent Category IRR SE p IRR SE p IRR SE p 
Race 
    White (RC) 
    Black 
    Hispanic 
    Other races 

1.00
1.14
1.26
1.41

 
 

.046 

.092 

.275

.001

.001

.078

1.00
1.13
1.21
0.75

.110

.209

.530

 
 

.177 

.247 

.689 

1.00
1.07
0.95
0.73

.156

.235

.731

.624

.843

.753
Risk Factor 
    Heterosexual (RC) 
    Injection Drug Use (IDU) 
    Men who have Sex with Men 
   (MSM) 
    Other risk factors 
    Unknown risk factor 

1.00
1.12

1.19
1.49
1.18

 
 

.064 
 

.061 

.114 

.064

.040

.001
<.001

.002

1.00
1.41

1.30
1.06
1.12

.221

.194

.210

.160

 
 

.025 
 

.069 

.757 

.416 

1.00
1.59

1.03
1.14
1.33

.377

.232

.335

.281

.046

.886

.649

.172
Military Service Period 
    Post-Vietnam/Gulf (RC) 
    Vietnam 
    Korean Era 
    Other Era 

1.00
0.71
0.50
0.49

 
 

.033 

.044 

.063

<.001
<.001
<.001

1.00
0.78
0.48
0.47

.087

.099

.142

 
 

.031 
<.001 

.013 

1.00
0.53
0.19
0.40

.088

.062

.169

<.001
<.001

.030
Age at AIDS diagnosis 1.03 .002 <.001 1.03 .005 <.001 1.05 .008 <.001
Region 
    West (RC) 
    Midwest 
    Northeast 
    South 

1.00
1.31
1.07
1.16

 
 

.083 

.063 

.052

<.001
.221
.001

1.00
1.26
0.78
0.97

.172

.116

.110

 
 

.085 

.099 

.845 

1.00
0.90
0.96
1.04

.194

.206

.179

.638

.867

.809
Medical comorbidities 1.44 .023 <.001 1.20 .036 <.001 1.12 .054 .020
Long-Term Survival  
    Not Attained (RC) 
    Attained 

1.00
1.24

 
 

.050 <.001
1.00
1.23 .121

 
 

.033 
1.00
1.00 .150 .955

Death 
    Alive end of 2003 (RC) 
    Died in 2003 

1.00
1.01

 
 

.073 .831
1.00
1.66 .177

 
 

<.001 
1.00
2.42 .405 <.001

CD4 cell count 1.01 .000 <.001 0.99 .000 .301 0.99 .000 .101
 

There was an overall significant higher rate of medical healthcare services used 

by veterans who served in the post-Vietnam/Gulf war era compared to those who served 

in other eras. Similar to the findings in the previous sections, the negative binomial model 

predicted greater use of services as age at AIDS diagnosis increases. Specifically in this 
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section, the model predicted an increase of 3% in the rates of both medical inpatient and 

outpatient visits and an increase of 5% in medical LOS for each one year increase in age 

at AIDS diagnosis.  

Patients from Midwest and South regions were found to have greater use of 

medical outpatient care compared to those from the West Region (IRR=1.31; p<.001 and 

IRR=1.16; p=.001 respectively for medical outpatient visits). No regional differences 

were found in the consumption of medical inpatient care. 

As expected, the number of medical comorbidities was associated with both 

medical inpatient and outpatient care for AIDS patients. For each unit increase in the 

number of medical comorbidities, outpatient medical visits were predicted to increase by 

44%, inpatient medical visits by 20%, and medical LOS by 12%. This finding implies 

that a majority of the medical comorbidities is more likely to be treated in the outpatient 

care setting.  

Long-term survival after AIDS diagnosis was found to be associated with greater 

number of outpatient medical visits (IRR=1.24; p<.001) and inpatient medical visits 

(IRR=1.23; p=.033), but not with medical LOS. Patients who died had greater use of 

medical inpatient care. They had more inpatient medical visits (IRR=1.66; p<.001) and 

longer medical LOS (IRR=2.42; p<.001). Finally, the results showed that higher CD4 cell 

count predicted greater use of medical outpatient care (IRR=1.01; p<.001 for outpatient 

visits). 

5.7 Chapter Summary 

We presented results of all statistical analyses within this chapter. Descriptively, 

the data showed that there were differences in outpatient visits, inpatient visits, and LOS 

according to patients’ predisposing, enabling, and need characteristics. Racial minorities, 
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patients with ADIs, and those with diagnoses of psychiatric conditions were shown to 

have higher levels of using the services. By using the logistic regression model, we 

showed that being black, having ADIs, and having a diagnosis of psychiatric comorbidity 

was associated with poor long-term survival rates after AIDS diagnosis, while being 

MSM and living in the Northeast Region was associated with better long-term survival 

rates after AIDS. 

The multivariable negative binomial regression model assessed the impact of 

long-term survival on the rates of service use. The model was used for all-diagnosis 

utilization, psychiatric utilization, and medical utilization. We found that long-term 

survival was associated with greater use of services under all utilization scenarios, but its 

effect varied according to the types of service used. When all-diagnosis utilization was 

considered, long-term survival was shown to be associated with more outpatient and 

inpatient visits and LOS. However, neither psychiatric LOS nor medical LOS was 

associated with long-term survival. Potential confounding factors such as race, age at 

AIDS diagnosis, and presence of ADIs were shown to be important in adjusting the 

analyses. Our results have consistently shown that black patients with AIDS had greater 

rates of service utilization than white patients. Also, age at AIDS diagnosis was shown to 

be associated with greater use of the both psychiatric and medical services. Presence of 

ADIs, which was conceptualized as a measure of disease severity, was also associated 

with greater rates of outpatient and inpatient visits for both psychiatric and medical 

services. 
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CHAPTER SIX 
STUDY CONCLUSION  

This dissertation has examined the correlates of long-term survival following AIDS 

diagnosis and the impact of long-term survival after AIDS diagnosis on outpatient visits, 

inpatient visits, and LOS among veterans receiving healthcare services from the VA 

system. The five preceding chapters presented the introduction and background to the 

study, discussion on the source of data, a review of literature, objectives and methods, 

and the results of the study. Within this last chapter of the dissertation we present four 

sections covering the conclusion of the study. First, an overview of the study is presented 

to give a summary of the main ideas of the preceding chapters. Second, a discussion of 

the findings generated by the analytical methods used in this study is presented. Policy 

and clinical practice implications of these findings are discussed accordingly. Third, a 

section discussing important limitations of this study will follow; finally, suggestions for 

directions of future research will be presented. 

6.1 Overview of the study 

The purpose of this dissertation was to examine correlates of long-term survival 

after AIDS diagnosis and the impact of long-term survival after diagnosis of AIDS on 

outpatient visits, inpatient visits, and LOS among veterans receiving healthcare in the VA 

system. The ABM for health services use was used to model outpatient visits, inpatient, 

visits and LOS (all as count variables) for the assessment of the relationship. The 

independent variables were divided into three groups in accordance to the ABM 

framework. Predisposing variables were race, HIV risk factor, military period of service, 
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and age at AIDS diagnosis. Region of residence formed the only enabling variable, while 

presence of ADI, diagnosis of psychiatric comorbidity, number of medical comorbidities, 

death, and CD4 cell count were the need variables. Long-term survival was 

conceptualized as a need variable in the model. Negative binomial regression model, a 

regression model for count data, was used to fit the data. 

The data for this dissertation research were obtained from the National ICR, a 

database owned by the Department of Veterans Affairs containing information on 

veterans with HIV who use healthcare services within the VA system. This study used 

information on service utilization for the calendar year 2003 using a study sample 

consisting of 4,717 veterans who had ever been diagnosed with AIDS. These patients had 

also been using HAART within the VA system.  

Data analysis was conducted in three stages. Stage one involved computation of the 

descriptive statistics for the sample. Mean levels of outpatient and inpatient visits as well 

as LOS were compared among categories of independent variables of race, HIV risk 

factor, military period of service, region of residence, presence of ADIs, presence of 

psychiatric comorbidity, death, and CD4 cell count. Stage two involved determination of 

the sociodemographic and clinical determinants of long-term survival after AIDS 

diagnosis. A logistic regression model was used in this analysis to determine the odds of 

attaining long-term survival after AIDS diagnosis. Last, a negative binomial regression 

was used to determine the impact of long-term survival on the rates of outpatient visits, 

inpatient visits, and LOS. Three models featuring all-diagnosis utilization, psychiatric 

utilization, and medical utilization were analyzed. IRRs were used to assess the 

significance of the predisposing factors (race, HIV risk factor, age, military service 
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period), enabling factor (region of residence), and need factors (presence of ADIs, 

presence of psychiatric comorbidity, number of medical comorbidities, death, and CD4 

cell count) in the models. The logistic and negative binomial regression models were 

assessed and found to provide the best fit for the data in all modules of analysis. 

6.2 Discussion of the Findings and their Implications 

6.2.1 Long-term Survivorship 

Although the advent of HAART in the mid-1990s has resulted in prolonged lives 

among HIV/AIDS patients, the association between long-term survival and the use of 

healthcare services is a topic that has so far received little attention in HIV research. 

However, the increasing number of AIDS patients who attained and with the possibility 

of attaining long-term survival, combined with the costs associated with caring for AIDS 

patients, warrants public policy interest in the issue. Our findings suggested that long-

term survival after AIDS diagnosis is important in predicting patterns of service 

utilization. A considerable amount of evidence has demonstrated that long-term survival 

after AIDS diagnosis is associated with increased rates of outpatient and inpatient visits 

and LOS. For example, when service utilization was investigated for all-diagnosis 

utilization, we found that long-term survival was associated with increased rates of 

outpatient visits, inpatient visits, and LOS.  

In this investigation, the association between long-term survival and increased rates 

of all-diagnosis service use persisted despite controlling for predisposing and enabling 

factors as well as other need factors. For example, three need factors, presence of ADIs, 

presence of psychiatric comorbidity, and increased number of medical comorbidities, 

were independently associated with increased rates of all-diagnosis outpatient visits, 
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inpatient visits, and LOS. This means long-term survival by itself is an important need 

factor of service utilization. 

A detailed analysis examining the nature of the association between long-term 

survival and use of services was conducted based on psychiatric utilization and medical 

utilization (for non-ADIs, non-psychiatric comorbidities). The association between long-

term survival and increased use of services was still detectable in both psychiatric 

utilization and medical utilization, although it occurred in different ways for each type of 

service utilization. For instance, while long-term survival was associated with only 

increased psychiatric inpatient visits, it was found to be associated with increased rates of 

both outpatient and inpatient medical visits. However, neither psychiatric LOS nor 

medical LOS was associated with long-term survival. 

Our finding that long-term survival is associated with increased rates of service 

utilization reveals that the patterns of service use among patients with long-term survival 

may be unique. However, the interpretation of this finding need to be done carefully in 

light of multiple factors that might lead to increased rates of service utilization. These 

factors need to be assessed to determine in what ways the independent impact of long-

term survival on service utilization could be demonstrated. For instance, increased use of 

the services among patients with long-term survival after AIDS diagnosis could be a 

function of either HIV-related treatment, existing risk factors prior to HIV or AIDS 

diagnosis, or aging cohort effect. 

Many patients undergoing HIV-treatment have problems with overlapping drug 

toxicity, drug interactions, and difficulty adhering to drug regimens (Antonious & Tseng, 

2002). These problems may be more serious among AIDS patients with co-existing 
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conditions such as cancer (Antoniou & Tseng, 2005). The treatment of these problems 

can potentially increase the rate of service utilization among the patients. For instance, in 

this study, hepatitis C infection was highly prevalent among the AIDS patients, and it 

contributed to a large number of medical outpatient and inpatient visits. At the same time, 

previous research found that risk of liver toxicity is higher among HIV/AIDS patients 

with hepatitis C (Sulkowski, Mast, Seeff, & Thomas, 2000; Sulkowski, Thomas, 

Chaisson, & Moore, 2000) implying that the risk of liver toxicity was relatively high in 

our sample. For this reason, clinicians have to monitor closely surviving AIDS patients 

for conditions such as hepatitis C that may increase their risk of acquiring toxicities. 

Identification of patients with, or at risk of, hepatitis C or other conditions known to 

increase the risk of toxicity or drug interactions would allow for a better management of 

AIDS patients, and consequently reduce the rates of service utilization associated with 

long-term survival.  

Another risk factor for increased rates of service utilization among AIDS patients 

could be a high incidence of chronic conditions occurring independent of HIV. It is 

important to acknowledge that as AIDS patients live longer, their risk of chronic diseases 

such as diabetes, cardiovascular disease, and cancer may increase because of their life 

style and other factors prior to HIV (or AIDS). Such factors, including smoking, heavy 

use of alcohol, elevated cholesterol level, hypertension, etc., may have their cumulative 

or long-term impact (occurrence of chronic conditions) that may coincide with long-term 

survival after AIDS diagnosis. In this way, patients with long-term survival after AIDS 

might have increased rates of services due to the conditions not directly related to HIV. 

On the other hand, however, as a result of the immune suppression due to HIV/AIDS, the 
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onset of the chronic conditions might occur earlier and with a more severe course among 

AIDS patients compared to other patients in the population. As a result, an increase in the 

rate of service use could be observed among AIDS patients with long-term survival.  

Development of database containing information on risk factors for commonly 

known chronic conditions such as cancer, diabetes, and cardiovascular disease may assist 

in conducting studies in utilization with the ability of separating the effect of diseases 

occurring independently of HIV/AIDS. Also, comparative studies between individuals 

with AIDS and those without AIDS on their experience with specific chronic conditions 

could reveal the independent effect of long-term survival on these conditions. This could 

lead to a timely implementation of clinical interventions to reduce occurrence and to 

improve prognosis of the conditions. Such an intervention would eventually lead to 

reduced rates of medical utilization among patients with long-term survival. 

Of the 2,435 patients who had attained long-term survival in the sample, 1,327 

(55%) were aged 50 years or older. The comparison of the rates of service use between 

older and younger patients with long-term survival showed that there were no differences 

in the rates of all-diagnosis inpatients visits (mean visits 12.39 vs. 12.48; p=. 533) or all-

diagnosis LOS (19.32 vs. 21.51; p=. 811), but older patients had significantly higher rates 

of all-diagnosis outpatient visits (35.86 vs. 30.33; p<. 005). The association between 

long-term survival and increase in service utilization may thus be attributable in part to an 

aging cohort of AIDS patients. The higher medical comorbidity seen in the older patients 

with long-term survival was reflected in their overall higher rates of outpatient visits. 

This finding has demonstrated that medical comorbidity is an important determinant of 

service utilization among older patients with long-term survival, and it suggests a need to 
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increase the knowledge of the biological and physical risk factors for comorbidity among 

long-term survivors of AIDS. These factors might be unique to HIV/AIDS patients and 

their knowledge would enable appropriate and timely clinical intervention to reduce the 

rates of both incidence of comorbidity and service utilization. 

6.2.2 Findings on Other Need Variables 

Other need variables that were assessed in our analysis included presence of ADIs, 

presence of psychiatric comorbidity, death, and CD4 cell count. All these variables were 

found to be associated with service utilization. For example, although only 20% of the 

patients in the sample had ADIs, our results showed that having ADIs was associated 

with increased rates of all-diagnosis outpatient and outpatient visits as well as longer 

LOS. Though the prevalence of ADIs is low when AIDS patients attain long-term 

survival, our results suggest that ADIs increase use of the services. In addition, ADIs 

have also been associated with poor long-term survival rates, that is, patients who had 

ADIs following their first AIDS diagnosis were less likely to attain long-term survival. 

These findings suggest a need for clinical intervention designed for patients with long-

term survival. Plans should be developed for continued monitoring of incidence of ADIs 

among the surviving patients for the improvement of both their survival and service use 

rates. 

Almost half of the patients in the whole sample (48.9%) as well as among those 

with long-term survival (48.7%) had psychiatric comorbidities. In addition, we found that 

psychosis, a psychiatric condition, was among the leading ADIs. Unlike ADIs, presence 

of psychiatric comorbidity was not associated with long-term survival in the logistic 

regression model of the correlates of long-term survival, but it was associated with 

increased rates of service utilization. Most notably, we found that presence of psychiatric 
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comorbidity was highly associated with all-diagnosis outpatient visits. For this reason, 

these results suggest that less intensity of care per patient could be expected in the 

management of psychiatric conditions compared to the management of ADIs or medical 

comorbidities because most of these conditions are addressed in the less intense 

outpatient care. The finding that AIDS patients with psychiatric comorbidity have low 

rates of inpatient care is contrary to that of Hoover et al. (2004) who used a sample of 

AIDS patients with high prevalence of psychiatric comorbidity and found that patients 

had long LOS. However, Hoover and his colleagues used a sample that consisted of 

patients with both psychiatric conditions and substance abuse.  

Additionally, high prevalence of psychiatric comorbidity emphasizes the need for 

intervention to treat, prevent, and reduce the frequency of psychiatric comorbidity among 

AIDS patients with long-term survival. Research has shown that psychiatric illnesses 

could impede delivery of appropriate care to AIDS patients (Uldall et al., 1994), mainly 

because of deficits in decision-making competence (Monahan et al., 2003) that makes 

patients unable to work with the treatment team and comply with treatment (Uldall et al., 

1998). Thus, psychiatric comorbidities can indirectly increase costs and rates of medical 

service utilization because they can potentially cause delayed or inappropriate treatment 

of other medical conditions. For example, because of delayed treatment, most of these 

conditions would be treated while in severe stages that might require intense health care.  

Our study included AIDS patients who died in 2003 but with information on 

service utilization for the same year. We conceptualized death as a measure of severity of 

the disease. Of all deaths that occurred, 40% occurred among patients with long-term 

survival. We found, as expected, that death was associated with increased use of all-



104 

 

diagnosis inpatient care. Deceased patients had greater number of inpatient visits and 

corresponding longer LOS compared to all other patient subgroups. We could not 

establish causes of death for the deceased patients with the data used in this study. But a 

distinction of non-HIV and HIV causes of deaths among patients surviving after AIDS 

diagnosis is important for monitoring the patterns of morbidity and mortality in the 

population of patients with long-term survival. For instance, our results showed that death 

at a visit was a strong predictor of increased medical LOS. This implies that there are 

some non-ADIs, non-psychiatric conditions that are strongly associated with increased 

rates of death among patients with long-term survival. Early identification and treatment 

for these conditions may reduce death rates and shift the type of care used by the patients 

from more intense and costly inpatient to less intense outpatient services.  

Patients who experienced improvements in their CD4 cell count were associated 

with increased use of outpatient care. Improvements in the CD4 cell count indicate that a 

person becomes healthier and may encounter less severe or a decreased number of 

medical problems that would require less intense outpatient care. Although all patients 

included in this study had evidence of using HAART, patterns of use could be different, 

thus affecting their CD4 cell recovery. Efforts must be directed in improving access and 

adherence to HAART, especially among vulnerable subgroups such as minorities and 

IDUs who have traditionally been known to have poor access and adherence to HAART. 

6.2.3 Findings on the Predisposing Variables 

Our study included race, HIV risk factor, military service period, and age at AIDS 

diagnosis as a set of variables for two purposes in our analyses. First, we used these 

variables as sociodemographic factors in the examination of the correlates of long-term 

survival. Second, these variables were used as predisposing factors in the ABM 
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framework to take into account their confounding effect in the association between long-

term survival and service utilization. We found that these variables were important in 

both analysis modules. 

Using the logistic model, we found that white patients and MSM had better long-

term survival rates compared with their respective counterparts. These findings may be 

interpreted on the basis of the history of the HIV epidemic. For example, it has been 

reported that compared to white patients with HIV, minorities were less likely to receive 

HAART (Andersen et al., 2000; Gebo et al., 2001) and prophylaxis for PCP (Piette et al., 

1991). PCP is an AIDS-defining illness characterized by short-term survival among HIV 

patients. In addition, “Minority patients ignored in HIV drug trials” (2002) reported that 

minorities were also less likely to obtain experimental treatments through participation in 

clinical research trials. For these reasons, minorities are more likely than whites to have 

poor disease prognosis due to, among other things, decreased CD4 cell count, increased 

viral load, and comorbidity. Consequently, they would have undesirable survival patterns 

after AIDS diagnosis.   

Compared to other HIV risk groups, studies have found that MSM had greater 

access to private insurance and obtained care in private hospitals (Kass et al., 1999) and 

had more favorable patterns of care, for instance, regular outpatient visits and decreased 

emergency department visits (Shapiro et al., 1999). This pattern of care was typical 

among white MSM who were involved in networking and information exchange between 

MSM organizations in different parts of the country. In this study, we found that about 

487 (64%) of all MSM who attained long-term survival were whites. This 

disproportionate number of white MSM with long-term survival could be indicative of 
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the optimal pattern of care that they had in the course of their HIV infection. These 

results suggest that interventions for reduction of health disparities between whites and 

minorities have to be extended in the era of increased survival among HIV/AIDS 

patients. In addition, these interventions have to be culturally sensitive because 

behavioral and cultural factors may account for some of the disparities observed in the 

treatment and outcomes among HIV/AIDS patients.  

Our results showed that patients who receive an AIDS diagnosis at an older age had 

poor long-term survival rates. High level of comorbidity and generally severe course of 

the disease due to relatively higher immune suppression in older patients compared to 

younger patients might be some of the reasons for this outcome. In addition, race and age 

may have a combined effect in the poor survivorship of older patients. For instance, 

McGinnis et al. (2003) found that 28% of white veterans had a 90-100% chance of being 

alive in 5 years, compared to 22% of blacks and 14% of Hispanics. Poor patterns of HIV 

treatment and service utilization among racial minorities in the course of HIV, as pointed 

out earlier in this study, might be associated with the general poor long-term survival 

rates among older patients. Moreover, regional differences in survival that were found in 

this study could be due to inherent racial differences in survivorship. Patients in the 

Northeast Region were more likely to attain long-term survival, while those in the South, 

where the percentage of the population that is black is highest in the country, showed 

patterns of poor survival rates after AIDS diagnosis. 

Our study also found differences in the rates of services utilization based on the 

predisposing factors. Black patients were found to have increased rates of all-diagnosis 

inpatient visits and longer LOS compared to whites. However, this trend was different 
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when we adjusted the analysis for type of comorbidity. For instance, blacks had increased 

rates of psychiatric outpatient visits compared to whites, but there were no significant 

differences in psychiatric inpatient care. Similar results were obtained when patients with 

medical utilization was examined. Our findings suggest that blacks did not have 

increased rates of costly and intense psychiatric and medical inpatient care compared to 

whites. This is contrary to several previous studies (e.g., Menke et al., 2003 and Kass et 

al., 1999) that found that blacks were significantly more likely to use inpatient health 

services compared to whites. Although these findings are indicative of reduced disparity 

in inpatient care, they warrant further research to determine how they may occur based on 

the characteristics of the surviving patients. For instance, as more data on patients with 

prolonged survival becomes available, research is needed to determine if there are intra-

racial differences that make some black patients more likely to survive than others, and if 

they have desired patterns of service utilization.  

Patients with IDU risk factor were expectedly found to be major users of overall 

healthcare services among all other patient subgroups. IDUs have been found to have 

greater propensity for mental illnesses (Stein, 1994) and are normally associated with 

high prevalence of medical comorbidities (Hoover et al., 2004) that can influence 

increased use of the services. In this study patients with IDU risk factor had 81% more 

psychiatric outpatient visits and 59% longer psychiatric LOS than heterosexuals. On the 

other hand, MSM were found to have a decreased use of medical inpatient care and only 

a moderate increase in medical outpatient care compared to heterosexuals. These findings 

suggest that a patient’s risk factor is an important factor in predicting service utilization. 

Also, it should be known that is common for HIV patients to have multiple risk factors. 
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Efforts should be directed in early determination of risk factors when patients come into 

contact with the health care system. This would give providers an opportunity to make 

appropriate and timely treatment plans according to a patient’s HIV risk predisposition.  

Patients who served during the post-Vietnam and Gulf war eras (relatively younger 

in the sample) were shown to have increased rates of services compared to those who 

served during the Vietnam or Korean wars. In addition, considering age at AIDS 

diagnosis, we found that there were only minimal increases in service utilization as age at 

AIDS diagnosis increased. Taken together, these results suggest that differences in 

service utilization occurring according to patient’s age are minor compared to those 

occurring due to patient’s race and HIV risk factor.  

Noticeable differences for psychiatric visits were found based on patients’ region of 

residence. Patients in the Northeast region were found to have increased rates of 

psychiatric outpatient and inpatient care compared to those in the West Region. Patients 

in the South Region had increased number of psychiatric inpatient visits. We used region 

as enabling factor in this study, but we could not establish to what extent facility or 

patient characteristics could have influenced the observed differences. Research that aims 

at examining specific facility characteristics related to service utilization would provide a 

better meaning of our findings. Moreover, by using region of residence as the only 

enabling factor is likely to have biased our results to some extent because of the 

unaccounted variability of traditional enabling factors such as income in our estimates. 

Lack of information on veterans’ priority groups that are based on veterans’ service-

connected disabilities and income (Appendix B) has partly contributed to this problem. 
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6.3 Limitations of the Study 

This study is subject to several limitations that may be attributed to the database 

and design used for analytical methods. The major limitation of this study was the lack of 

some patient characteristics in the data that would have been important in explaining 

service utilization behavior among AIDS patients and for best possible application of the 

ABM. Variables such as marital status, education level, and income that could have 

potentially explained some of the variability in the rates of service utilization were not 

available in the database. Also, information on the veterans’ priority groups, an important 

enabler of service utilization among veterans, was lacking. However, the large size of the 

database as well as the availability of information on patients’ race, age, and HIV risk 

factor has substantially assisted in explaining the variation in service use for our results to 

have valid interpretations. 

Another limitation concerns the use of cross-sectional data for our analyses. 

Studying the impact of long-term survival on the outcomes such as service utilization is 

basically a longitudinal problem that might be difficult to examine by using a cross-

sectional data. As pointed out in several parts of the discussion of the results, the rates of 

service utilization among patients who had ever had an AIDS diagnosis could be a result 

of a series of events such as changes in the number or types of comorbidities or having 

ADIs. These changes occur with time and cannot be fully captured in a cross-sectional 

study that utilizes information from a single point in time. However, given that this is the 

first large-scale study to examine service utilization among patients with long-term 

survival, the observed differences in utilization may be used reliably in making 

inferences on use patterns for HIV/AIDS patients who attain long-term survival. Also, 

similar cross-sectional studies might be conducted in the future to gather information on 
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service utilization. Data from these studies could then be assessed to identify any time 

trends in utilization among HIV/AIDS patients with long-term survival. 

Although we used a national database for veterans with AIDS, our results may not 

be fully generalizable to the population of veterans with AIDS or the general population 

due to several reasons. First, information on the use of non-VA care was not available in 

the database and could not be readily obtained from other sources. Veterans with private 

health insurance may use services from non-VA sites as a supplement to their VA care, 

and the extent of care received or the number of recipients of non-VA care may vary 

from year to year and influence the rates of using the VA services. However, for patients 

with HIV/AIDS who need continued care for their condition, use of non-VA care could 

be minimal due to the high costs of care. For these reasons, the findings might be, to a 

large extent, generalizable to the population of veterans with HIV/AIDS. Second, because 

only men were studied, our findings cannot be generalized to women with AIDS. 

Previous studies have shown that women with HIV/AIDS have a different pattern of 

healthcare use compared to men (Floris-Moore et al., 2003; Fleishman & Hellinger, 

2003; Mauskopf et al., 1994). An independent study on the duration of survival after 

AIDS diagnosis and use of healthcare services among women in the ICR may be 

conducted to determine the trend of service use among surviving women. 

6.4 Suggestions for Future Research 

As increasing numbers of patients with HIV/AIDS survive to live longer than ever 

before, we expect that the topic of this dissertation will entice more research from a wider 

range of disciplines. Apart from health services utilization, issues such as quality of care, 

quality of life, social support, and aging would draw the attention of researchers to 

generate different questions pertaining to survivorship of HIV/AIDS patients. As an 
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addition to the specific recommendations that were made in the discussion of the 

findings, this section presents suggestions for future research on the use of healthcare 

services among AIDS patients with long-term survival.  

The present study used a cross-sectional design representing service utilization 

information for the year 2003 alone. We suggest that a longitudinal study is the best way 

to examine sequences of service utilization among patients with different duration times 

after AIDS diagnosis. Such a design would identify critical points of vulnerability after 

AIDS diagnosis, where service utilization may indicate drastic changes. Identification of 

such points would allow for appropriate interventions to be designed to retain desirable 

levels of service utilization. The longitudinal design would also be more effective in 

distinguishing between HIV and non-HIV factors of service utilization. In general, a 

longitudinal design would indicate how and to what extent the rates of service utilization 

change over time as patients attain longer lives with HIV/AIDS. 

Future research should find a means of linking the ICR with other VA and non-VA 

databases to capture the whole array of types and quantities of services used by veterans 

with HIV/AIDS. As patients live longer, different types of services, such as home health 

care, rehabilitation services, and nursing home care, would contribute a large proportion 

of their service utilization. In addition, the linkage of different databases would facilitate 

completeness of the data by adding information on variables such as income, priority 

groups, and education that is not available in the ICR.  

Previously, age and aging were not issues of priority in HIV/AIDS research 

because, since its onset, the disease has been affecting younger persons. In addition, due 

to the unavailability of therapy and disease specialists during the early days of the 
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epidemic, the infected persons were expected to live only for a short time. However, in 

the current era of the epidemic, increasing numbers of older persons become newly 

infected with HIV and, in addition, due to advancements in treatment; increasing 

numbers of patients live into older ages. For these reasons, age and the process of aging 

are likely to impact the use of healthcare services to create an important area of future 

research. Clinical trials involving patients of different ages may be designed to study age-

related factors such as comorbidity and chronic conditions that may have potential 

influence the rates of service utilization as well as the well-being of the patients with 

long-term survival. 

Last, HIV/AIDS patients with prolonged survival present an emerging population 

that has specific needs related to their survivorship. For instance, we found evidence of 

increasing utilization that was related to presence of psychiatric comorbidity and number 

of medical comorbidities. Quality and appropriateness of care received by these patients 

has to be monitored to ensure optimal outcomes with the healthcare services they receive. 

For example, patient satisfaction is an important area of research that could be used for 

identification of areas in need of improvement.  

6.5 Conclusion 

In conclusion, this study has demonstrated that long-term survival after AIDS 

diagnosis is associated with utilization of healthcare services. We found that rates of 

inpatient care increased for patients who had increased numbers of medical 

comorbidities, while those patients who had a diagnosis of psychiatric comorbidity had 

increased use of outpatient care. Also, we found that being black, having an IDU risk 

factor, and having an older age at AIDS diagnosis were associated with increased use of 

the services. However, the differences in service utilization between whites and blacks 
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were mainly in outpatient care, not in inpatient care as it has been previously found. It is 

hoped that these findings would create an understanding of the pattern of service 

utilization among AIDS patients with long-term survival and help in the development of 

further research to address different issues pertaining to long-term survival of HIV/AIDS 

patients. 
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APPENDIX A 
AIDS CASE DEFINITION OF THE CENTERS FOR DISEASE CONTROL AND 

PREVENTION (CDC) 

The 1993 AIDS Surveillance Case Definition of the U.S. Centers for Disease Control 
and Prevention (CDC) 

            A diagnosis of AIDS is made whenever a person is HIV-positive and:  
He or she has a CD4 cell count below 200 cells per microliter OR  
His or her CD4 cells account for fewer than 14 percent of all lymphocytes OR  
That person has been diagnosed with one or more of the AIDS-defining illnesses below.  

AIDS-Defining Illnesses and ICD-9 Codes 
Candidiasis of bronchi, trachea, or lungs (112.40, 112.80,112.90)  
Candidiasis, esophageal (112.84)  
Cervical cancer, invasive (622.1)  
Coccidioidomycosis, disseminated (114.2)  
Cryptococcosis, extrapulmonary (117.5)  
Cryptosporidiosis, chronic intestinal (007.4)  
Cytomegalovirus disease (other than liver, spleen, or lymph nodes) (078.5)  
Cytomegalovirus retinitis (with loss of vision) (078.5)  
Encephalopathy, HIV-related Dementia (298.90)  
Herpes simplex: chronic ulcer(s) (054.7, 054.9)  
Histoplasmosis, disseminated (115.01, 115.11, 115.91) 
Isosporiasis, chronic intestinal (007.2)  
Kaposi’s sarcoma (176.0)  
Lymphoma, Burkitt’s (200.2)  
Lymphoma, immunoblastic (200.8) 
Lymphoma, primary, of brain (primary central nervous system lymphoma) (200.1)  
Mycobacterium avium complex or disease caused by M. Kansasii, (031.2) 
Disease caused by Mycobacterium tuberculosis, any site (010-018.9)  
Disease caused by Mycobacterium, other or unidentified species (031.0, 031.1, 031.9) 
Pneumocystis carinii pneumonia (136.3) 
Pneumonia, recurrent (482.80-482.84, 482.89-482.90)  
Progressive multifocal leukoencephalopathy (046.3) 
Salmonella septicemia, recurrent (003.1)  
Toxoplasmosis of brain (encephalitis)  (130.0) 
Wasting syndrome caused by HIV infection (799.40)  
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APPENDIX B 
VA PRIORITY GROUPS 

Priority Group 1.  Veterans with service-connected conditions rated 50 percent or more 
disabling or have been discharged or released from the military less than 12 months (365 
days). 
Priority Group 2.  Veterans with service-connected conditions rated 30-40 percent or 
more disabling. 
Priority Group 3. 
     >  Veterans who are former prisoners of war. 
     >  Veterans with service-connected conditions rated 10-20 percent disabling. 
     >  Veterans discharged from active duty for a disability incurred or aggravated in the 
line of duty. 
     >  Veterans awarded special eligibility classification under 38 U.S.C., Section 1151.  
Priority Group 4. 
     >  Veterans who are receiving Aid and Attendance or Housebound benefits. 
     >  Veterans who have been determined by VA to be catastrophically disabled.  
Priority Group 5.  Veterans who have an annual income and net worth below the means 
test threshold.  
Priority Group 6.  All other eligible veterans who are not required to make co-payments 
for their care including: 
     > World War I and Mexican Border War veterans. 
     >  Veterans solely seeking care for disorders associated with exposure to a toxic 
substance, radiation or for disorder associated with service in the Persian Gulf. 
     >  Compensable zero percent service-connected veterans. 
Priority Group 7.  Non service-connected veterans and zero percent non-compensable 
service-connected veterans with income and net worth above the statutory threshold and 
who agree to pay specified co-payments.  At this time there is a co-payment of $2.00 for 
each prescription.   Office visits are $50.80.  The VA can collect from your insurance 
carrier but not from Medicare.  
The established income dollar thresholds for a nonservice-connected veteran or a service-
connected veteran with a rated disability of zero percent is $22,352 and above if single, 
or $26,825 and above with one dependent, plus $1,496 for each additional dependent (or 
combined income and net worth is greater that $50,000 excluding personal property).  
The income levels will be adjusted on January 1st of each year by the percentage that VA 
pension benefits are increased. 
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