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Although, in the United States HIV infectivity has increased, survival rates have 

also improved due to highly active antiretroviral therapies (HAART). Adherence to 

HAART successfully prevents the progression of AIDS and AIDS-related morbidity for 

many living with HIV. Unfortunately, HAART’s permeability into the central nervous 

system (CNS) is limited; thus, the prevalence of HIV-associated neurocognitive disorders 

(HAND) still persists. The health belief model (HBM) is the theory often used to explain 

and predict behavior in relation to chronic illness. This model incorporates perceptions of 

susceptibility, vulnerability, and severity towards a particular illness, and beliefs 

regarding perceived efficacy and benefits of treatment. This study expands the existing 

model. Many who live with HIV have a long history of negative experiences, such as 

stigmatization, traumatic events, and discrimination. I examined supplementary 

psychosocial and physiological predictor variables, such as stigma, trauma, ethnicity, 

general medical conditions, HIV-opportunistic infections, and falls; all relevant to disease 

progression in HIV. Previous researchers found links between stigma and immune 

function, trauma and memory, ethnicity and neuropsychological impairment, and 

symptom load and CNS-related alterations. Therefore, this study examined how these 

different psychosocial predictor variables are associated with HIV-related neurocognitive 

impairment. My model explained 38.6% of the variance in the outcome variable, and I 



found that trauma (B = -.15, OR = .87; CI 95% = .75, 1.0, p = .05), ethnicity (B = 2.2, OR 

= 9.0, CI 95% = 1.68, 48.48, p =.01), general medical conditions (B = .30, OR = 1.34; CI 

95% = 1.0, 1.81, p = .05), and falls (B = 2.0, OR = 7.2; CI 95% = 1.1, 47.0, p = .04), were 

all significant predictors of HIV-related neurocognitive impairment. However, contrary 

to my hypothesis, HIV-related opportunistic infections and HIV-related stigma were not 

significant predictors of HIV-related neurocognitive impairment. I hope that my results 

will contribute to revisions of older health models as well as suggest avenues for primary 

and secondary prevention and intervention to address those living with HIV/AIDS. 
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CHAPTER 1  

INTRODUCTION 

Epidemiology and Demographic Information 

According to the Centers for Disease Control and Prevention (CDC, 2008), more 

than one million individuals in the United States are infected with the human 

immunodeficiency virus (HIV) and approximately 470,902 live with acquired 

immunodeficiency syndrome (AIDS; CDC, 2009). An estimated 56,000 new HIV 

infections occur each year in the US (CDC, 2009); however, approximately 21% of those 

infected are unaware of their HIV status. Furthermore, HIV diagnoses are distributed 

amongst various ethnic groups: 45% African-American, 36% European-American, 17% 

Latino(a), and 2% other (US; CDC, 2008). Recently, the rate of infection decreased for 

certain socio-demographic groups, such as substance users and homosexual men (CDC, 

2008). Conversely, for other groups, rates of infection increased, with heterosexual 

females at highest risk (CDC, 2008). Presently, new reports suggest a 12% increase of 

new cases of HIV among African-American females and 5% increase among Latinas in 

the United States (CDC, 2009).   

Although rates of HIV infection increased in the US (CDC, 2008), survival rates 

also improved dramatically due to highly active antiretroviral therapies (HAART; Kaul, 

2009). Sometimes known as a drug cocktail, HAART is used to reduce viral load, 

decrease opportunistic infections, increase CD4-cell count, and improve overall quality of 

life (Powderly, 2002). Despite the remarkable improvements made in immune function 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2690857/?tool=pmcentrez#CR22
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and health outcomes linked to HAART, HIV-associated neurocognitive disorders 

(HAND) continue to remain a concern (Woods et al., 2009). Many of the neurological 

manifestations once seen in HIV have decreased; nevertheless, neuropsychological 

impairments are still prevalent (Robinson-Papp et al., 2008). Although, neurocognitive 

symptoms vary across those infected with HIV, 30% of those with asymptomatic HIV 

and 50% of those with AIDS display signs and symptoms of mild neurologic disease 

(Heaton et al., 1995; Woods et al., 2009). The most severe form of HAND, HIV-

associated dementia (HAD), is mostly eliminated due to HAART; however, the incidence 

and prevalence of milder forms of HAND are still widespread (McArthur, 2004; Sacktor 

et al., 2001). Thus, this study focuses on psychosocial predictors of HIV-related 

neurocognitive impairment that exist, but that are more mild and do not meet diagnostic 

criteria for HAD. 

 

Health Belief Model 

The health belief model (HBM) is the theory commonly used to explain and 

predict behavior in relation to disease and chronic illness (Glanz, Rimer & Lewis, 2002).  

The HBM is a socio-cognitive model (Rosenstock, 1974) that postulates that health 

behavior (s) can be understood based on health values/concerns, beliefs about 

vulnerability to a particular disease/disorder, and beliefs about the consequences of that 

disease/disorder (Mcdermott, 1998). Furthermore, HBM is useful in understanding how 

perceptions of susceptibility, vulnerability, and severity towards a particular illness, and 

beliefs on perceived efficacy and benefits of treatment interact (Stiles & Kaplan, 2004). 

http://www.ncbi.nlm.nih.gov/pubmed/9375218
http://www.ncbi.nlm.nih.gov/pubmed/15579274
http://www.ncbi.nlm.nih.gov/pubmed/11160967
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Specifically, the HBM predicts behavior (s) associated with illness based on one’s 

perception of threat (Rosenstock, Strecher & Becker, 1994). This model proposes that in 

order for an individual to be proactive and avoid negative health-related consequences, 

he/she must contemplate the perceived susceptibility (i.e. perceived risk of a health 

condition) and perceived severity (perceived seriousness of contracting a medical illness 

or leaving it untreated; Rosenstock, Strecher & Becker, 1994). The HBM also attempts to 

uncover barriers and benefits in regards to taking health actions that may be physical, 

psychological and/or financial in nature (Rosenstock, Strecher & Becker, 1994).   

The HBM attempts to identify motivations that prompt particular health-related 

behaviors. Bandura’s concept of self-efficacy, the belief in one’s ability to successfully 

execute behaviors necessary for a particular outcome, extends the HBM (Rosenstock, 

Strecher & Becker, 1994; Bandura, 1977). Moreover, Rosenstock, Strecher and Becker 

(1988), proposed that self-efficacy is associated with the expectation of a person’s ability 

to influence outcome. Self-efficacy can predict whether an individual initiates or 

eliminates maladaptive and risky health behaviors (National Institute of Mental Health, 

2001; Norman & Brain, 2005).   

The HBM was originally designed as a cognitive model of behavior change, and 

posits that behaviors are based on two different consequences, either health enhancing or 

health threatening (Neff & Crawford, 1998). Additionally, the HBM is related to the 

value expectancy theory, which argues that each individual is a rational ‘actor’ who 

contemplates costs and benefits in order to maximize gains (Neff & Crawford, 1998). 

The HBM maintains that particular cues (internal or external) are necessary for the 
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initiation of health-related behavior modifications (Neff & Crawford, 1998). 

Furthermore, the HBM is used to predict and explain factors associated with medical and 

mental health service utilization (Henshaw & Freedman-Doan, 2009). The HBM also 

includes barriers associated with healthcare services and the likelihood of successful 

outcomes (Constantine, Myers, Kindaichi & Moore, 2004). Researchers examined the 

HBM cross-culturally to document the beliefs associated with the cause(s) of a disease, 

the appraisal of a particular disease (Chadda et al., 2001), the different perceptions that 

exists within diverse communities (e.g. stigma towards mental healthcare; Chadda et al., 

2001), and the cultural mistrust or perceived cultural insensitivity that may be a barrier to 

treatment (Poston, Craine & Atkinson, 1991). Revised versions of the HBM incorporate 

demographic variables, such as age, gender, socioeconomic status, education and 

knowledge to predict behaviors and/or illnesses (Janz, Champion & Stretcher, 2002).     

The HBM is used to understand health behaviors and circumstances in which 

health behaviors change (Taylor, 1999). Accordingly, the HBM is employed in a variety 

of healthcare settings and research. For example, research with the HBM examined the 

relationship between beliefs and health behaviors among people with sleep apnea (Ali, 

2002), cardiovascular disease (Ali, 2002), stroke (Sullivan et al., 2008), coronary heart 

disease (Ali, 2002), breast cancer (Norman & Brain, 2005), tuberculosis (Barnhoorn & 

Adriaanse, 1992), diabetes (Wdowik et al., 2001) and hepatitis C (Ali, 2002). Sullivan 

and Waugh (2007) examined the role of the HBM in stroke prevention and found that 

beliefs and attitudes toward cerebrovascular disease were significant predictors of 

healthier outcomes in participants at risk for stroke. In HIV/AIDS psychosocial research, 
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the HBM is used to understand sexual risk taking and decision making in medication 

adherence and condom use (Rosenstock et al., 1994).   

This study expands on the HBM because I included several psychosocial 

variables not extensively studied in published literature. I examined supplementary 

predictor variables, such as stigma, trauma, ethnicity, falls, general medical conditions 

and HIV-opportunistic infections, which are relevant in disease progression, particularly 

HIV-associated neurocognitive impairment, in a sample of people living with HIV/AIDS. 

  

HIV-Associated Neurocognitive Disorders 

History 

Early in the HIV/AIDS epidemic, researchers and clinicians detected organic 

symptoms in a substantial amount of people with advanced stages of the disease (Perry & 

Jacobsen, 1986). Snider et al. (1983), hypothesized that the virus affected the central 

nervous system (CNS), which would account for the many neurological and 

psychological symptoms exhibited. Researchers also found that many cases of dementia 

were comorbid with opportunistic infections linked to HIV (Navia et al., 1986). HAD, a 

neurocognitive disease that is directly attributed to HIV, was controversial until 1987 

when Grant and colleagues published the first comprehensive study of HIV-associated 

neurocognitive deficits. Grant et al. (1987), found objective data to suggest 

neurocognitive impairment across all stages of HIV disease, such as executive 

functioning, episodic memory, motor skills, attention/working memory, language, 

sensory perception, and information processing speed (Grant et al., 1987). The AIDS 

http://www.ncbi.nlm.nih.gov/pubmed/3002946
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2690857/?tool=pmcentrez#CR114
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Task Force of the American Academy of Neurology (AAN, 1991), outlined diagnostic 

guidelines for the classification of HIV-associated cognitive impairments. From this 

classification two types of impairment were distinguished: HIV-associated dementia 

(HAD) with motor, behavioral/psychosocial or combined features, and minor cognitive 

motor disorder (MCMD). To meet criteria for a diagnosis of HAD, at least two 

neurocognitive domains must be impaired, as well as evidence of impaired motor 

functioning, neuropsychiatric or psychosocial functioning (e.g., motivation, lability, and 

social behavior; AAN, 1991). When HIV-associated neurocognitive impairments do not 

meet criteria for HAD, but impairment exists in at least two neurocognitive or behavioral 

areas, a diagnosis of MCMD is appropriate. In 1995, Grant and Atkinson expanded the 

AAN system to include an additional diagnosis of subsyndromic neurocognitive 

impairment, for those who demonstrated mild neurocognitive deficits that do not 

noticeably interfere with work or daily living. Though the AAN’s criteria to distinguish 

cognitive impairments were fairly accurate; the advances in the field (e.g. HAART) 

rendered this classification system inadequate (Antinori et al. 2007). Currently, despite 

advances from HAART, new yearly incidence of HAD is 10–25%, which suggests that 

immunology, genetics, and psychosocial variables continue to play a role in predicting 

cognitive impairment in those with HIV/AIDS (Robertson et al., 2007).  

 

Diagnosis 

The National Institutes of Mental Health changed the criteria for a diagnosis of 

HAND (Antinori et al., 2007; McGuire, 2003). HIV infection can induce several 

http://www.ncbi.nlm.nih.gov/pubmed/2046917
http://www.ncbi.nlm.nih.gov/pubmed/17914061
http://www.ncbi.nlm.nih.gov/pubmed/17721099
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neurocognitive impairments that result in three HAND diagnoses: asymptomatic 

neurocognitive impairment (ANI), mild neurocognitive disorder (MND), and HIV-

associated dementia (HAD). 

• Asymptomatic neurocognitive impairment (ANI):  To meet criteria for this 

diagnosis, individuals exhibit impairments in ≥ 2 ability domains, such as attention, 

working memory, verbal, abstract reasoning, executive functioning, memory, processing 

speed or visuospational processing. Moreover, individuals must score ≥ 1 standard 

deviation below the mean for age/ education on standardized neuropsychological tests. 

According to this diagnosis, impairments do not interfere with daily functioning. 

• Mild neurocognitive disorder (MND): To meet criteria for this diagnosis, 

individuals score ≥ 1 standard deviations below the normative mean on 

neuropsychological measures and display ≥ 2 impairments in ability domains, resulting in 

mild changes of daily functioning, inefficiency in work, homemaking or social 

functioning. 

• HIV-associated dementia (HAD): To meet criteria for this diagnosis, 

individuals must exhibit impairments in ≥ 2 ability domains, particularly in learning 

information, processing speed, and attention/concentration, and score ≥ 2 standard 

deviations below the mean on neuropsychological measures. Individuals must also 

display significant impairment in daily functioning. 

These domains of cognitive functioning are assessed using performance-based 

neurocognitive batteries and interpreted using demographically-appropriate normative 

data (Antinori et al., 2007). To determine criteria for a diagnosis, practitioners often 



8 

conduct a mental status exam, such as the International HIV-Dementia Scale (IHDS), 

which is a highly reliable and valid screening tool (Morgan et al., 2008; Sacktor et al., 

2005). To make an accurate diagnosis, neurocognitive impairment due to comorbid 

conditions and other preexisting causes for dementia must be excluded, such as 

Alzheimer’s disease, neurological disease, or substance abuse (Antinori et al., 2007).  

 

Neuropathology of HIV 

 The CNS is a major target for HIV infection. Many CD4-cells, such as T-cells 

and monocytes, are infected by HIV and consequently circulate in the blood and cross the 

blood-brain-barrier to transmit the infection (Haase, 1986). HIV targets the CNS because 

neurons in the brain express chemokine receptors (e.g., CXCR4 and CCR5) that are 

necessary for HIV’s entry into cells (Hult et al., 2008). As a result, HIV disrupts the 

fronto-striato-thalamo-cortical loop circuitry (Hult et al., 2008). Unlike other 

neurodegenerative disorders that have affinity for a specific brain region, HIV affects the 

structures and functions of the brain in a pervasive manner (Thompson et al., 2005). The 

HIV virus appears most densely located in the basal ganglia, subcortical regions, and 

frontal cortex (Thompson et al., 2005). Similarly, the virus will cause pathological 

changes in the deep gray and white matter regions of the brain. Neurons are not directly 

infected with HIV; rather the neuron is damaged from proinflammatory neurotoxins that 

circulate in the CNS (Sahai-Srivastava, 2008). Once HIV infects the brain, severe 

pathology ensues, such as HIV encephalitis and chronic inflammation. Neural injury may 

be amplified by comorbidities, such as substance use, medical diseases (e.g. hepatitis C), 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2690857/?tool=pmcentrez#CR111
http://www.ncbi.nlm.nih.gov/pubmed/18240058
http://www.ncbi.nlm.nih.gov/pubmed/16227428
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and normal aging (Foley et al., 2008; Woods et al., 2009). Furthermore, the presence of 

viral proteins such as gp41 and gp120 in the basal ganglia and frontal lobes, are 

significantly correlated with the severity of HAND (Mukhtar et al., 2002).   

The neuropathology of HIV infection changed due to the improved antiretroviral 

therapies (Kaul, 2009). Despite HAART’s benefits, HIV-positive individuals may 

experience neural damage, particularly neuronal cell death. Though, HAART 

successfully prevents many of the end stage complications associated with AIDS, 

HAART cannot fully eliminate the prevalence of minor HIV-associated neurocognitive 

impairment (Ghafouri et al., 2006). Similarly, HAART cannot prevent the deterioration 

or enable the restoration of cognitive functions due to its limited access into the CNS 

(Liner, Hall & Robertson, 2008). Ghafouri et al. (2006) suggest that even in those treated 

with HAART, HAD and other CNS opportunistic infections are still common. Moreover, 

the use of HAART in the long term, poses a potential toxicological risk that may affect 

neurocognitive performance (Letendre et al., 2008). Fortunately, with the prolonged use 

of HAART, people living with HIV are living longer lives; but, are also at increased risk 

of CNS infectious diseases, substance use disorders, and medical conditions that are side-

effects of the disease and medications (Letendre et al., 2008). 

 

Course of Cognitive Impairment in HIV 

 Unlike other neurocognitive disorders, such as Alzheimer’s and Huntington’s 

diseases, HAND is not necessarily a progressive disorder (Cole et al., 2007). Some 

individuals may show recovery of certain neurocognitive functions when highly adherent 
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to HAART regimens (Cole et al., 2007). Robertson et al. (2007) suggest that a significant 

proportion of individuals with HAND improve. In a recent study, 56% of participants 

with HAND at baseline remained impaired at follow-up, whereas 44% no longer met 

criteria at follow-up (Robertson et al., 2007). Furthermore, McArthur (2004) proposed 

that approximately 21% of people living with HIV can transition from mildly impairment 

to unimpaired, and 23% can transition from unimpaired to mildly neurocognitively 

impaired.  

  

Evidence of Cognitive Impairment in HIV 

Neuropathological, neuropsychological and in-vivo imaging studies, find 

evidence of HAD and HAND despite adherence to HAART (Brew et al., 2009). 

Moreover, there are commonalities between the development of HAND/HAD and other 

neurodegenerative diseases, such as Alzheimer’s and Parkinson’s disease (Brew et al., 

2009; Khanlou, Moore & Chana, 2008). The presence of HIV may accelerate normal 

aging and facilitate the development of neurodegenerative diseases before the 

manifestation of HAD (Brew et al., 2009; Esiri, Biddolph & Morriss, 1998). Imaging 

studies found that HIV affects the frontal and parietal cortex  and subcortical structures 

(Castelo et al., 2006; Chang et al., 2001; Ernst et al., 2002), which results in decreased 

brain activation (Chang et al., 2004). HIV is also related to tissue loss in the frontal and 

parietal areas (Thompson et al., 2005) and in the caudate nucleus (Ances et al., 2006). In 

people living with HIV/AIDS, alterations in brain activity is documented even when 

performance on neuropsychological tests are within normal limits (Castelo et al., 2006; 

http://www.ncbi.nlm.nih.gov/pubmed/17914066
http://www.ncbi.nlm.nih.gov/pubmed/17721099
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Ernst et al., 2002). Moreover, motor speed, information processing, working memory, 

learning, memory recall, executive functioning, visuoperception and attention span are 

most typically impaired (Courtney, 2004; Marcotte et al., 2006; Postle, 2006). 

 

Motor Skill, Information Processing and Psychomotor Speed 

People living with HIV may experience movement disorders such as chorea and 

dyskinesia (Mirsattari et al. 1999). In Valcour et al. (2008), older adults living with HIV 

were disproportionately more impaired on the Unified Parkinson’s Disease Rating Scale, 

which particularly measures bradykinesia, tremors, and manual dexterity (Carey et al., 

2004). Furthermore, rapid alternating movements and finger contractions are increasingly 

difficult in those with HIV based on electrophysiological assessments (Arendt et al., 

1990). According to Hardy and Hinkin (2002), bradykinesia (motor retardation) and 

bradyphrenia (decreased information processing) are the most prominent features of 

people living with HIV (Hardy & Hinkin, 2002). Similarly, decreased information 

processing is observed on tasks involving motor (e.g., Trail-Making) and non-motor (e.g., 

Stroop Color-Word Test) demands. Both cognitive and motor speed (i.e. psychomotor 

speed) are further compromised on tasks requiring a combination of such processes 

(Martin et al., 1999). 

 

Learning and Memory Recall 

Approximately 40-60% of people living with HIV/AIDS experience deficits in 

episodic memory (Rippeth et al., 2004). These deficits are seen on verbal and visual tasks 

http://www.ncbi.nlm.nih.gov/pubmed/9921856
http://www.ncbi.nlm.nih.gov/pubmed/18989814
http://www.ncbi.nlm.nih.gov/pubmed/2277270
http://www.ncbi.nlm.nih.gov/pubmed/12647768
http://www.ncbi.nlm.nih.gov/pubmed/10572290
http://www.ncbi.nlm.nih.gov/pubmed/14751002
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(Rippeth et al., 2004). Apart from impaired psychomotor speed, people living with HIV 

experience changes in episodic memory (Carey et al., 2004), and episodic memory 

steadily decreases with progression of the disease (Reger et al., 2002). Episodic memory 

deficits are associated with difficulties in encoding and retrieving information (Delis et 

al., 2000) and difficulties with immediate and delayed recall (Woods et al., 2005). Free 

recall deficits are associated with impaired usage of strategic encoding, such as semantic 

clustering and increased perseveration (Carey et al., 2006; Peavy et al., 1994), which may 

exacerbate other neurocognitive impairments associated with HIV (Gongvatana et al., 

2007). Furthermore, prospective-memory is typically impaired in people living with HIV, 

particularly in regards to daily functioning, such as self-care, employment and medical 

compliance (Woods et al., 2007; 2008).  

 

Attention and Working Memory 

Attention and working memory impairments are correlated with HIV progression 

(Reger et al., 2002). Early after infection with HIV, people may experience minimal 

alterations in attention and concentration; however, with the onset of AIDS, mild to 

moderate deficits emerge (Brew, 2004; Reger et al., 2002). Attentional impairments are 

related to increased frontoparietal activation (e.g., Chang et al., 2004), that results in 

difficulties with orientation (Martin et al., 1995), and response inhibition (Hinkin et al., 

1999). Furthermore, Hinkin et al. (2000), found that in people living with HIV/AIDS, 

complex tasks (i.e. those requiring both auditory and visual performance) were more 

impaired than single tasks.  Moreover, Bassel et al. (2002) found that attention and 

http://www.ncbi.nlm.nih.gov/pubmed/15587671
http://www.ncbi.nlm.nih.gov/pubmed/11939699
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2690857/?tool=pmcentrez#CR34
http://www.ncbi.nlm.nih.gov/pubmed/7962355
http://www.ncbi.nlm.nih.gov/pubmed/17289343
http://www.ncbi.nlm.nih.gov/pubmed/15075501
http://www.ncbi.nlm.nih.gov/pubmed/11939699
http://www.ncbi.nlm.nih.gov/pubmed/15293278
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2690857/?tool=pmcentrez#CR87
http://www.ncbi.nlm.nih.gov/pubmed/10353380
http://www.ncbi.nlm.nih.gov/pubmed/10649542
http://www.ncbi.nlm.nih.gov/pubmed/12146687
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working memory impairments combined with depression were responsible for the 

majority of cognitive complaints in people living with HIV. Other studies found that 

attention and concentration impairments were associated with nonadherence to HAART 

(Levine, 2008), and often result in decreased daily functioning (Marcotte et al., 2006). 

 

Executive Functioning 

Impaired executive functioning (e.g. judgment, problem solving, goal-directed 

behavior and cognitive flexibility), is associated with HIV, especially in later stages of 

the disease (Dawes et al., 2008; Mega & Cummings, 1994). People living with HIV 

typically score lower on tasks, such as the Stroop Color Word Test (Tozzi et al., 1999), 

the Trail Making Test B (Reger et al., 2002), and the Wisconsin Card Sorting Test (Carter 

et al., 2003), all which require cognitive shifting and response inhibition. Similarly, 

impaired executive functioning is also seen on measures of judgment and impulsivity 

(Benedict et al., 2000), which is especially noteworthy since approximately one-third of 

people living with HIV continue to engage in risky sexual behaviors after diagnosis 

(Janssen et al., 2001; Martin et al., 2004).  

  

Visuoperception 

Visual-spatial cognition is the ability to detect, understand and manipulate visual 

information in a given context. Olesen et al. (2007) found that HIV-positive participants 

displayed more difficulty with mental rotation of hands and 3D objects, than HIV-

negative participants. Furthermore, Hardy et al. (2004) suggest that though only minor 

http://www.ncbi.nlm.nih.gov/pubmed/14590207
http://www.ncbi.nlm.nih.gov/pubmed/18085869
http://www.ncbi.nlm.nih.gov/pubmed/14751015
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deficits exist in people living with HIV, these deficits may ultimately increase the risk of 

negative life events, such as car-related accidents (Marcotte et al., 2006). 

  

Speech and Language 

People living with HIV typically do not suffer from aphasia; however, the 

presence of CNS opportunistic infections increases the likelihood of speech related 

impairments (Robertson, Liner & Heaton, 2009). For instance, Lopez et al. (1994) found 

evidence of mild dysarthria and Mathew and Bhat (2008) found the presence of lower 

speech volume and vocal tremors in a sample of HIV-positive participants. Likewise, 

communication deficits may be evident, such as inappropriate interruptions during 

conversations, poor lexical decision making and reduced fluency of speech (McCabe et 

al., 2007). Approximately 40% of people living with HIV experience clinically 

significant impairments in verbal fluency (Rippeth et al., 2004). Verbal fluency 

deficiency is associated with the neurodegeneration of the frontal cortex and caudate 

nucleus (Hestad et al., 1993). In Woods et al. (2004), HIV-positive participants with 

verbal fluency deficiency could not fully search for and/or retrieve lexical information. 

Furthermore, approximately 91% of HIV-positive participants displayed phonemic 

intrusion errors (Woods et al., 2004). Similarly, in Millikin, Trepanier & Rourke (2004), 

people living with AIDS displayed greater difficulty with letter and category fluency than 

difficulty with semantic clustering.  

 

http://www.ncbi.nlm.nih.gov/pubmed/16448973
http://www.ncbi.nlm.nih.gov/pubmed/7969982
http://www.ncbi.nlm.nih.gov/pubmed/18626119
http://www.ncbi.nlm.nih.gov/pubmed/17654000
http://www.ncbi.nlm.nih.gov/pubmed/14751002
http://www.ncbi.nlm.nih.gov/pubmed/8213054
http://www.ncbi.nlm.nih.gov/pubmed/15742543
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Negative Affect 

The prevalence of depression in people with HIV is significantly higher than in 

the general public (Ciesla & Roberts, 2001). Approximately 10% meet criteria for a 

diagnosis of current major depressive disorder and 36% meet criteria for a recent major 

depressive disorder (Bing et al., 2001; Cruess et al., 2003). In people living with HIV, 

depression is linked to negative health outcomes, such as poor treatment adherence 

(Kemppainen, 2001), immune compromise and disease progression (Ickovics, 

Hamburger & Vlahov, 2001). Individuals who are HIV-positive and are symptomatic 

tend to exhibit more neuropsychological deficits than those who are asymptomatic 

(Carter et al., 2003). Particularly, mood disturbances and comorbid physical 

symptomatology are associated with neurocognitive impairment (Rourke, Halman & 

Bassel, 1999). For example, in Chan et al. (2007), depression was a significant predictor 

of subjective memory complaints. Furthermore, participants who were dissatisfied with 

their social networks and relationships were more likely to endorse memory deficits, such 

as forgetfulness, poor concentration and mental and motor slowing (Chan et al., 2007).  

Andersson and Bergedalen (2002) proposed that apathy, a component of 

depression, is a significant variable associated with cognitive compromise and alterations 

of the CNS. In people living with HIV, apathy is correlated with decreased working 

memory and impairment in frontal-subcortical circuitry (Castellon et al., 1998). 

Furthermore, Castellon et al. (2006), found that elevated Beck Depression Inventory 

(BDI) scores were associated with neurocognitive performance, particularly deficits in 

executive functioning, verbal memory and motor performance. In McAllister-Williams, 
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Ferrier and Young (1998), researchers hypothesized that the neurochemical and 

neuroanatomical mechanisms involved in negative affective states are similar to those in 

dementia. This neural dysregulation may be related to alterations of the hypothalamic-

pituitary-adrenal (HPA) axis, such as the increase of cortisol and changes in dopamine 

levels (Berger & Arendt, 2000). Additionally, depression and negative affect are 

associated with frontal hypometabolism and psychomotor slowing (Mayberg, 1997; 

Millikin, Trépanier, & Rourke, 2004).  Although the existing literature that links mood to 

dementia is somewhat controversial (Henderson et al., 1997), sufficient evidence exists 

that suggests depression plays a vital role for those with mild cognitive impairment in the 

progression of dementia. Lu and Scicutella, (2009), suggest that every point increase on 

the BDI is associated with a 3% higher risk of developing Alzheimer's disease. Thus, 

negative affect may be a risk factor associated with the onset of dementia and future 

research is needed to examine this relationship (Jorm, 2008).  

Many people living with HIV have a long history of negative experiences, such as 

stigmatization, traumatic events, and discrimination (Whetten et al., 2008). These 

negative events may exacerbate an already previous history of mental illness and/or 

manifest into heightened levels of anxiety, anger and depression. Negative affect is 

associated with poorer medication adherence, disease progression and overall lower 

quality of life (Whetten et al., 2008).  

 

Stigma 

Since the onset of the HIV/AIDS epidemic, people living with the disease 
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reported stigmatization and oppression (Collani, Grumm & Streitcher, 2010). HIV-related 

stigma is typically layered onto other stigmas related to homosexuality, prostitution 

and/or substance use (Herek, 1999). According to Herek (1999), stigma occurs when a 

person with HIV or those associated with that individual, are discounted, discriminated 

and discredited (Snyder, Omoto & Crain, 1999). Likewise, people living with HIV are 

sometimes viewed as invaders of an otherwise healthy society and are considered 

deviations and a liability (Bunting, 1996). Some believe that HIV-related stigma exists 

because the threat of infectivity and transmission produces an intolerable fear 

(Berrenberg et al., 2002).  Connors and Hely (2007), suggest that HIV-related stigma 

stems from homophobic ideologies, the fear of contamination and mortality, and false 

beliefs regarding transmission (Dias, Matos & Goncalves, 2006). Unfortunately, the 

avoidance of people living with HIV to alleviate such irrational fears causes segregation 

and isolation of individuals who are in need of help and support (Varas-Diaz et al., 2005). 

Rush (1998) maintains that personal control over infectivity, reduces stigmatization and 

lessens the likelihood that empathy from others will be received. In a study conducted by 

the CDC (2000), 1 in 5 participants believed that people infected with AIDS through sex 

or drugs ‘got what they deserved.’ 

In the United States, HIV-related stigma may manifest as anger and negativity 

towards people living with the virus/disease (Herek, Capitanio & Widaman, 2002). 

Consequently, many internalize this stigma and perceive themselves as devalued 

members of society (Crocker, Major & Steele, 1998; Kang, Rapkin & DeAlmeida, 2006). 

HIV-related stigma is linked to negative self-image (Emlet, 2007). Many people living 
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with HIV are unable to meet occupational, familial and social requirements due to 

reduced health and disease progression; thus, negative self-evaluation is further 

exacerbated. Consequently, people who experience stigma may inevitably suffer from 

clinical levels of depression, and experience hostility and anxiety (Jones et al., 1984; 

Leary & Schreindorfer, 1998; Swendeman, et al., 2002). Stigma is both directly and 

indirectly related to stress (Heatherton et al., 2000). Lee, Kochman and Sikkema (2002), 

found a correlation between internalized stigma and clinical symptoms of anxiety, 

depression and hopelessness. Moreover, Clark et al. (2003), confirm that stigma predicts 

poor psychological adjustment. The feeling of alienation coupled with shame, guilt, fear 

and a loss of social support, all have a great impact on HIV/AIDS prognosis and 

morbidity (Leary & Schreindorfer, 1998). HIV/AIDS-associated discrimination creates a 

barrier to resources, such as healthcare, employment, housing and education (Heatherton, 

et al., 2000). Furthermore, the stigma associated with the physical changes that 

accompany the disease (e.g. disfigurement and disability) contribute to chronic stress 

(Heatherton et al., 2000). Consequently, people living with HIV not only suffer from 

their illnesses, but from these additional burdens and daily stressors (Allison, 1998).   

Recently, researchers linked ethnicity with stigma. For example, in Emlet (2007), 

African-Americans reported significantly higher scores on stigma than other participants. 

Furthermore, in the last decade, HIV-related stigma has become a concern in Latino(a) 

communities (Kaiser Family Foundation, 2001). Familismo, described as family support, 

can also be a source of stigma for people with HIV (Ortiz-Torres, Serrano-García & 

Torres-Burgos, 2000). Due to the tight bond within the family system, many find it 
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impossible to detach from their family; thus, stigma is frequently relived (Varas-Diaz, 

Serrano-Garcia & Toro-Alfonso, 2004).  

HIV-related stigma also exists in healthcare settings. In a study conducted by the 

National AIDS Research Institute (NARI), clinicians made several judgments of their 

patients based on perceptions of immoral behavior associated with HIV (NARI, 2002-

2003). They found that some clinicians expressed a fear of touching a patient with HIV, 

and some considered treating a patient with HIV as a ‘special duty’ (NARI, 2002-2003). 

Consequently, stigma (e.g. the fear of being rejected or ‘outed’) may be a deterrent to 

medical and/or psychological care (Chesney & Smith, 1999). This in turn may delay HIV 

testing and diagnosis (Mawar et al., 2005). In Mawar et al. (2005), HIV-positive women 

hesitated to seek psychological treatment due to fear that their diagnosis would be 

disclosed.  Similarly, they found that women resisted HIV medications due to the fear 

that these medications could potentially ‘out’ their diagnosis (Fife & Wright, 2000). 

Stigma may also interfere with adherence to treatment regimens and the implementation 

of adaptive health behaviors (Chesney & Smith, 1999). Given these associations, stigma 

is related to long term health outcomes and immune compromise (Ickovics, Hamburger 

& Vlahov, 2001; Leonard, 2000). 

  

Trauma 

People living with HIV/AIDS often endure a history of trauma (Whetten et al., 

2006). In a study of 357 HIV-positive participants, 45%  (68% female and 35% male) 

reported an episode of sexual abuse before age 15, and among those 80% were assaulted 
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at least twice with an average of ten times (Kalichman, 2002). Furthermore, 34% of 

females and 27% of males disclosed a history of childhood physical abuse (Kalichman, 

2002). Researchers did not identify differences in history of trauma based on 

race/ethnicity, age, or education; however, HIV-positive men that were gay or bisexual 

experienced the most abuse (Kalichman, 2002). Additionally, in Whetten et al. (2006), 

women and gay or bisexual men experienced and reported more abuse than others, such 

that the majority reported at least one traumatic event in his/her lifetime (Pence et al., 

2007). Zierler et al. (2000) suggest that approximately 21% of women and 12% of MSM 

(men who have sex with men) living with HIV/AIDS have experienced physical abuse 

and violence since diagnosis. In Leserman et al. (2007), researchers followed HIV-

positive men and women for approximately 40 months and found that participants with 

more traumatic events were at an increased risk of HIV-specific morbidity (Leserman et 

al., 2007). In this study, trauma was associated with increased bodily pain, somatic 

symptoms, disability and use of healthcare services (Leserman et al., 2005; Leserman et 

al., 2007). Unfortunately, traumatic experiences do not dissipate with a diagnosis of HIV. 

In the National HIV Costs and Service Utilization Study (HCSUS), 20.5% of females, 

11.5% of MSM and 7.5% heterosexual males, reported physical abuse by an intimate 

partner or a close friend or relative since diagnosis (Zierler, 2000). Moreover, Kimerling 

et al. (1999) found that participants with a history of at least three crime related traumas 

had a higher incidence of HIV-related physical symptoms than those with two or less. 

Trauma has persistent effects on health and health behaviors in people living with 

HIV/AIDS (Whetten et al., 2008). Trauma, particularly physical and/or sexual abuse, 
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predicts higher levels of anxiety, depression, and post traumatic stress disorder (PTSD), 

etc. (Kalichman et al., 2002; Leserman et al., 2005). Additionally, trauma is associated 

with poor medication adherence and increased HIV risk behavior (Kalichman et al., 

2002). Leserman and colleagues found that higher averages of cumulative traumatic 

events predicted faster progression from HIV to AIDS during 5.5, 7.5 and 9 year follow-

up periods (Leserman et al., 1999; Leserman et al., 2000; Leserman et al., 2002). Also, 

for every increase in traumatic events, the risk of developing AIDS doubled (Leserman et 

al., 2000). Moreover, Kimberling et al. (1999), conducted a year-long follow-up study 

with 618 HIV-positive participants and found that trauma (e.g. sexual/physical abuse), 

coupled with a diagnosis of PTSD, was associated with greatest decrease of CD4 cell 

counts during that one year period. Other researchers confirm a direct association 

between stressful life events (e.g. trauma) and HIV disease progression and AIDS-related 

morbidity (Leserman et al., 2008; Patterson et al., 1996). Trauma is associated with faster 

development of opportunistic infections (Mugavero et al., 2007) and greater increase in 

viral load (Ironson et al., 2005). In comparison to those with HIV/AIDS and no history of 

trauma, exposure to traumatic episodes is associated with poorer romantic relationships, 

impaired relational and social roles, increased disability, increased emergency room visits 

and more frequent hospitalizations (Leserman et al., 2005). The emotional sequelae that 

are a consequence of trauma may negatively affect health-protective behaviors related to 

HIV/AIDS morbidity and prognosis (Liebschutz et al., 2000). 

A history of traumatic experiences can have a profound effect on memory and 

memory recall (Bremner & Narayan, 1998). During a traumatic experience, such as rape, 
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an individual may feel trapped in the situation, thus, the fight or flight response is 

rendered inoperable. As autonomic arousal increases, the individual becomes numb due 

to the infiltration of opiates in the CNS, which causes a dissociation in processing and 

encoding (Bremner, Southwick & Charney, 1999). When the traumatic event is over, the 

individual is stuck in between a state of dissociation and fight or flight. With time, the 

individual adapts to this state of ‘in-between’ and memory is compromised (Burgess & 

Phillips, 2009). Shannon et al. (2009) suggests that childhood trauma is associated with 

cognitive impairment and a reduction of hippocampal volume in adulthood.  

Approximately 16-54% of people living with HIV/AIDS also suffer from PTSD 

symptomatology, exceeding rates of the general population (Boarts et al., 2006; Pence et 

al., 2007). PTSD is related to severe alternations in memory (Yaffe et al., 2010). A 

significant correlation exists between veterans exposed to trauma in war, the 

manifestation of PTSD, and the later onset of dementia (Yaffe et al., 2010). Furthermore, 

Yaffe and colleagues found that 17.2 % of veterans with a previous diagnosis of PTSD, 

later developed dementia in a seven year follow-up study. The veterans with PTSD had a 

10.6% risk of developing dementia in comparison to those who did not, who only had a 

6.6% risk. The association between chronic stress and trauma may indirectly predict 

dementia, due to profound hippocampal damage, altered neurotransmission and hormone 

production associated with stress (Yaffe et al., 2010). Moreover, those with PTSD have 

decreased frontal lobe volume, which leads to deficits in psychomotor speed and frontal 

lobe processing (Hart et al., 2008; Koenen et al., 2001). Alterations in memory are a part 

of the clinical presentation of people with PTSD. Individuals diagnosed with PTSD often 
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experience deficits in declarative memories, fragmented memory and dissociative 

amnesia (Bremner, Southwick & Charney, 1999).  

 

Ethnicity 

Ethnic differences exist on neuropsychological test performances (Tang et al., 

2001). Poor test performance may be related to lower levels of education and lower 

socioeconomic status (SES; Tang et al., 2001). However, in Manly et al. (1998; 2002), 

African-American participants scored lower on verbal and non-verbal neuropsychological 

tests, even when age, gender, education, disease stage and SES were matched to 

European-American participants. In Mehta et al. (2003), Latino participants received 

lower mental status exam scores, in comparison to other ethnicities, which predicted 

increased neuropathology and cognitive decline. Similarly, in Ramani et al. (2001), 

ethnicity was associated with poor performance on neuropsychological assessments for 

dementia. Ramani and colleagues found that African-American women performed poorly 

on tests of verbal memory and motor speed, whereas, Latinas had more difficulty with 

tasks of psychomotor speed, when compared to European-American female participants. 

Although education was matched in this sample, Ramani et al. (2001) believe that ethnic 

women may perform poorer on neuropsychological tests due to decreased quality of 

education.  

Researchers hypothesize that neuropsychological assessments may overdiagnose 

cognitive impairment in African-Americans, Latinos and other minority ethnic groups 

(Mast et al., 2001). Future research is needed to address ethnic discrepancies and separate 
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norms are needed for a better comparison. Similarly, many assessments are limited since 

they do not account for acculturation, which results in measurement bias and poor 

diagnostic specificity in cross-cultural test-taking settings (Mahurin, Espino & Holifield, 

1992; Marcopulos, 1997). Robertson et al. (2007), contend that normative data for 

Latino(a) individuals is especially crucial due to the under development and lack of 

appropriate protocols that are still used in neuropsychological testing.   

Currently, African-American and Latino(a) communities are disproportionately 

affected by HIV/AIDS (CDC, 2008). Ethnicity may be associated with the onset and 

progression of HAD and other neurocognitive impairments (Manly et al., 1998). In, 

Mason et al. (1998), researchers found that ethnic differences, primarily among African-

Americans, only were seen once HIV progressed into AIDS. Mehta et al. (2003), believe 

that ethnic minorities are more susceptible to developing dementia due to the fact that 

they experience more medical symptoms, deteriorated health status and chronic stress 

that negatively affects cognition (Mehta et al., 2003). Although, to date there are no 

known genetic factors associated with greater prevalence of dementia among ethnic 

individuals; medical conditions such as hypertension, coronary heart disease, and 

diabetes are known risk factors and are more relevant in ethnic communities. The impact 

of these conditions on the incidence of cognitive impairment and on the progression of 

dementia is well documented (Brancati, Kao & Folsom, 2000; Sundquist, Winkleby & 

Pudaric, 2001). Vascular dementia is a type of dementia linked to heart disease and 

stroke. Although, this diagnosis exists on its own, it can also occur simultaneously with 

other forms of dementia such as HAD and Alzheimer’s type (Yale University, 2001).  



25 

Symptom Load 

 The mechanism by which HIV enters the CNS is associated with the infiltration 

of microglia and macrophages (Ghafouri, 2006). HIV produces aggregate proteins in the 

brain and lowered hemoglobin blood levels (Stern et al., 2001). HIV is a viral agent that 

attacks the CNS; however, other pathogens (e.g. opportunistic infections, bacteria, 

cancers) that cause neuronal injury and death are responsible for the deterioration of 

neurocognitive functioning (Gonzalez-Duarte, Cikurel & Simpson, 2004). HIV primarily 

affects white matter, the basal ganglia, hippocampus and spinal cord. HIV-related 

illnesses, such as opportunistic infections, will compromise the immune system; thus, 

lowered immunity coupled with high viral loads may predict mental status changes and 

CNS-related diseases (Foltzer, 2005).   

In people living with HIV, the degeneration of CD4 cells causes a dysregulation 

of macrophages and increased production of proinflammatory cytokines and chemokines 

(Griffin, 1997). Furthermore, systemic infections in the blood and abnormalities of 

cerebrospinal fluid are common in people with HAD (Simpson & Tagliati, 1994). Brew 

et al. (1990), suggest that cerebrospinal fluid, microglobulin and neopterin levels, which 

are all indicators of inflammation, are significantly correlated with the severity of HAD. 

Similarly, tumor necrosis factor is also associated with cognitive impairment and HAD 

(Choi, 1988).  

HIV yields neurological symptoms and immunodeficiency, which often results in 

opportunistic infections and comorbid medical diseases (McArthur, 2003). Infectious 

diseases that infiltrate the CNS may ultimately predict dementia. These infections are 

http://www.annals.org/search?author1=David+M.+Simpson&sortspec=date&submit=Submit
http://www.annals.org/search?author1=Michele+Tagliati&sortspec=date&submit=Submit
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caused by a variety of sources such as abnormal protein, bacteria, and parasites (Almeida 

& Lautenschlager, 2005). Furthermore, approximately 16% of people living with HIV are 

also infected with hepatitis C (Radkowski, Wilkinson & Nowicki, 2002). The 

combination of both HIV and hepatitis C often causes encephalopathy. Radkowski, 

Wilkinson and Nowicki (2002), suggest that hepatitis C has profound effects on the CNS, 

and may predict cognitive dysfunction. hepatitis C is associated with impairments in 

attention, learning, psychomotor speed and mental flexibility (Hilsabeck et al., 2002; 

Kramer, Bauer & Funk, 2002). Apart from hepatitis C, other common co-infections 

include herpes simplex virus type I, Varicella virus, cytomegalovirus, Epstein-Barr virus 

and encephalitis (McArthur, 2003).   

HAD is also linked to drug addiction, hydrocephalus, traumatic brain injury and 

brain tumors (Hulse et al., 2005; Starkstein & Jorge, 2005). Tumors most often seen in 

HAD include CNS lymphomas and metastatic disease (Starkstein & Jorge, 2005). 

Moreover, B12 deficiency, thyroid disease and Addison’s disease are also typical in those 

with HAD (Tedaldi et al., 2003). People living with HIV often suffer from comorbidities 

associated with liver disease, such as anemia, lipodystrophy and hepatocelluar carcinoma 

(Tedaldi et al., 2003).   

In people living with HIV, cardiovascular disease is the fourth leading cause of 

death (Grinspoon & Carr, 2005). HAART is linked to cardiovascular disease (Friis-

Moller et al., 2007) and atherosclerosis (Hsue et al., 2004) among people living with 

HIV/AIDS.  Moreover, the coupling of HIV and HAART causes endothelial injury, 

increased vascular inflammation and carotid atherosclerosis (Stein, Klein & Bellehumeur, 
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2001). In a large epidemiological study (D:A:D; 2003), researchers found that HIV-

positive individuals on HAART were at higher risk of  myocardial infarction and 

cardiovascular disease (Friis-Moller et al., 2007). In a joint study conducted by the 

American Heart Association and the American Academy of HIV Medicine (Grinspoon, 

Grunfeld & Kotler, 2008), researchers found the risk of heart attack was 70%-80%, and 

people living with HIV are more than three times more likely to develop coronary artery 

disease, than the general public not taking antiretroviral therapies (Vittecoq, Escaut & 

Chironi, 2003).  

Protease inhibitors increase LDL cholesterol, triglycerides, blood pressure, and 

risk for diabetes (Lee et al., 2004). Nucleoside analogs also increase risk for diabetes and 

insulin resistance (Tien et al., 2007). Thus, antiretroviral therapies cause metabolic 

disorders (Eron, Yeni & Gathe, 2006) and dyslipidemia (Grinspoon & Carr, 2005), which 

together increase the risk of cardiovascular disease. Furthermore, people living with HIV 

have increased c-reactive protein (CRP) concentrations in the blood (Hsue, Lo & 

Franklin, 2005). Higher concentrations of CRP, a cardiovascular inflammatory 

biomarker; are associated with HIV disease progression, regardless of CD4- cell count 

and/or viral load (Hsue, Lo & Franklin, 2005). Thus, cardiovascular risk factors are seen 

more than not in people living with HIV/AIDS. Though, participants with a diagnosed 

heart condition were excluded from this study (see method); cumulative cardiovascular 

risk factors were examined as part of symptom (described as general medical conditions). 

Hypertension, dyslipidemia, obesity, and diabetes mellitus, are all associated with 

an increased risk of cognitive decline and dementia (Ligthart, Moll van Charante, Van 



28 

Gool & Ricard, 2010). Magnetic resonance imaging (MRI) and computed tomography 

(CT) scans of patients with vascular risks demonstrate deficits in white matter lesions in 

the CNS (Erkinjuntti, 2005). Foley et al. (2010) found that cardiovascular risk factors 

were associated with declines in processing speed in participants with HIV, even when 

controlling for age. Vascular risk factors also predict cognitive decline in HIV (Foley et 

al.., 2010). McMurtray, Nakamoto, Shikuma and Valcour (2008) suggest that white 

matter lesions caused by small-vessel ischemic disease, were more common in people 

living with HIV with higher systolic blood pressure, than those without. Also, aging 

individuals living with HIV were more at risk for fronto-subcortico neurocognitive 

dysfunction, subcortical pathology, and frontal lobe impairments, than younger 

individuals (Sacktor et al., 2007). Along with sensorimotor changes, vascular risks are 

linked to cortical cognitive impairments, such as aphasia, apraxia, and agnosia 

(Erkinjuntti, 1999), decreased executive functioning (Erkinjuntti, 1999), and structural 

changes in the thalamus, basal forebrain, and caudate nucleus (Erkinjuntti 1999; O’Brien, 

Erkinjuntti, Reisberg, 2003).   

 

Falls 

Syncope (a temporary loss of posture and/or consciousness) is a symptom of 

cardiovascular disease, particularly due to aortic stenosis, cardiomyopathy, carotid sinus 

syndrome, ventricular tachycardia and arrhythmia (Colledge, 2000). Syncope is caused 

by orthostatic hypotension, which is exacerbated by medication use, diabetes, neuropathy 

and Addison’s disease.  Syncope is positively correlated with falls and loss of 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2695177/?tool=pmcentrez#b14-cia-0103-229
http://www.ncbi.nlm.nih.gov/pubmed/12849265
http://www.ncbi.nlm.nih.gov/pubmed/12849265
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consciousness (Colledge, 2000). Moreover, individuals with claudication and lower 

systolic blood pressure experience more falls (Gardner & Montgomery, 2001; Puisieux, 

Bulckaen, Fuachais, Granier & Dewailly, 2000). Head injuries, often a consequence of 

falls, can lead to neurocognitive decline (Luukinen, Viramo, Koski, Laippala & Kivela, 

1999).  In Luukinen, Koski, Honkanen and Kivela (1995), fall-related brain injury was 

associated with mild to moderate dementia. In a sample of participants who experienced 

brain trauma from a fall, participants were at increased risk of dementia, especially those 

carrying the apolipoprotein E (ApoE) e4 allele that alters brain activity, decreases neural 

repair and impairs cell growth (Luukinen et al., 2005; 2008). ApoE e4 allele increases the 

risk of cognitive impairment and lowers cognitive performance, particularly in older 

individuals (Kutner, Erlanger, Tsai, Jordan & Belkin, 2000). Consequently, ApoE e4 

potentiates the risk of dementia after a fall has occurred (Mayeux, Ottman & Maestre, 

1995).  

 

Rationale for Proposed Study 

The primary objective of this study is to relate several psychosocial predictors to 

neurocognitive impairment in people living with HIV/AIDS. The predictors were 

selected based upon the existing theories that explain the relationship between 

health/illness and behavior/lifestyle. Thus, my study builds on the HBM.  

While the HBM is used to predict health outcomes in other clinical populations 

(e.g. coronary heart disease; Ali, 2002), there is insufficient research on its relevance to 

neurocognitive impairment in HIV/AIDS populations. This study examines several 
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under-studied predictors of HIV-related neurocognitive impairment, such as stigma, 

trauma, ethnicity, HIV-opportunistic infections, general medical conditions, and falls. I 

hope that my results will contribute to revisions of older health models as well as suggest 

avenues for prevention and remediation for people living with HIV. 

1)  I hypothesized that increased stigma is positively associated with 

neurocognitive impairment, particularly motor speed, psychomotor speed and memory 

recall. I believe that with increased stigma, participants would experience more HIV-

related neurocognitive impairment. 2) I also hypothesized, that trauma is positively 

correlated with neurocognitive impairment. Trauma history, such as the exposure to 

physical or sexual abuse and/or crime and natural disaster (s) would be positively 

associated with HIV-related neurocognitive impairment. For instance, the more one has 

experienced trauma, the more one will experience difficulties with motor speed, 

psychomotor speed and memory recall. 3) I also hypothesized that ethnicity is a 

significant predictor of neurocognitive functioning. I believe that ethnic individuals are at 

increased risk for developing HIV-related neurocognitive impairment due to many 

psychosocial variables and socioeconomic conditions (e.g. trauma history and lower 

levels of education) that increase vulnerability. 4) Moreover, I hypothesized that 

increased symptom load, particularly due to general medical conditions, HIV-

opportunistic infections, and increased number of falls, are positively associated with 

HIV-related neurocognitive impairment. 5) Lastly, I hypothesized that all of the predictor 

variables combined explain a significant proportion of the variance accounted for in HIV-

related neurocognitive impairment (motor speed, psychomotor speed and memory recall).
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CHAPTER 2 

METHOD 

Participants 

Data were obtained from a larger study entitled Project Heart (Vosvick & 

Colleagues, 2009). I recruited 120 participants for the first phase of the study.  From 

these, 71 participants who were categorized in the “high” self-reported HIV stigma 

group, based on a cutoff score of  ≥ 99 on the HIV Stigma Scale (HSS), were asked to 

return for the second phase of the study. I used a sample of participants recruited from 

HIV/AIDS service providers in the Dallas/Fort Worth Metroplex area, such as the 

Resource Center in Dallas, AIDS Service of North Texas, and the AIDS Outreach Center 

in Fort Worth. Other recruitment venues included health centers and community-based 

support groups. Additionally, fliers were distributed at different HIV/AIDS community 

events and online advertisements were placed weekly on Craigslist, a free online medium 

for recruitment (see Appendix B & C). This study was approved by the University of 

North Texas’ IRB committee (see Appendix G).  

Only participants from Phase II of the study, who were categorized in the “high” 

HIV-related stigma group, were examined in my analyses. The gender-balanced sample 

of participants (male = 46.5% and female = 53.5%), ranged in age from 29 to 66 (M = 

47.9; SD=9.0), with an average of 12.0 (SD = 2.6) years of education. Moreover, the 

sample was ethnically diverse (69.0% African-American, 23.9% European-American, 

2.8% Latino (a), and 4.3% other). Of the participants surveyed, 29.7% were 
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unemployed14.1% self-reported they were engaged in a professional career and 14.1% 

reported they were homemakers. Furthermore, 81.3% reported their source of income as 

governmental assistance (SSI/SSDI/TANF/Food Stamps) and 59.4% reported a 

household income before taxes of less than $10,000, and 15.6% reporting earnings 

between $10,000 and $14,999 (see Appendix E). The majority of participants reported 

either Medicare (39.1%) or Medicaid (32.8%) as their primary source of health insurance. 

Similarly, participants reported they received care at county clinics (40.6%), HIV/AIDS 

service organizations (46.6%), community clinics (21.9%) and from family physicians 

(17.2%). HIV-related medical disorders were common with 29.7% of participants 

reporting hepatitis C, followed by 18.8% reporting pneumocystis pneumonia, 14.1% 

genital herpes, 12.5% tuberculosis, 12.5% syphilis, and 10.5% HIV-dementia complex. 

Furthermore, 42.2% reported hypertension, 23.4% high cholesterol, 20.3% arthritis, 

20.3% seasonal allergies, 18.8% asthma, 18.8% chronic bronchitis, 12.5% anemia, 12.5% 

liver disease, and 10.9% type II diabetes.   

 

Procedures 

I conducted telephone screenings to determine eligibility for participation. 

Inclusion criteria included (1) an HIV-positive status (regardless of mode of 

transmission), (2) at least 18 years of age, (3) sufficient English language proficiency for 

reading and completion of surveys/assessments, (4) willingness to participate in multiple 

sessions, and (4) willingness to sign informed consent (see Appendix A). Exclusion 

criteria included (1) a diagnosed heart condition (2) cardiac arrhythmia (3) a pace maker 
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and (4) allergies to adhesives. These exclusionary criteria relate to aspects of the larger 

study that were not measured or included in this study.  

Data collection occurred in two phases. In Phase I, I administered self-report 

questionnaires using a computerized survey protocol. I collected demographic, 

psychosocial, behavioral and medical data. Participants completed self-report measures 

independently, unless assistance was required. Upon request for assistance, trained 

researchers administered the survey in an interview format. Survey completion took 

approximately 1.5 hours, and participants received $10 as incentive to complete Phase I 

During Phase II, I conducted psychophysiological assessments using a digital 

blood pressure monitor, a cold compress device and Infiniti biofeedback equipment. I 

conducted a series of visualization exercises and guided imagery. Following the 

psychophysiological assessment, I administered a brief cognitive measure and additional 

computer-delivered surveys. Participants were debriefed upon completion of this phase 

and received information about local mental health contacts (see Appendix F).  Phase II 

took approximately 1.5 hours to complete and participants received $25 as incentive to 

complete Phase II. 

To maintain confidentiality of the information provided, all data was secured in a 

locked office in the Center for Psychosocial Health Research. Once enrolled in the study, 

participants were assigned a unique participant code number that was used in all of the 

data collected. Participant codes were used to coordinate Phase I and Phase II data. No 

identifiable information was associated with a participant’s code and only the principal 

investigator and senior researchers had access to these codes. 
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Measures 

Health History Questionnaire (HHQ; Vosvick & Colleagues, 2009) 

The HHQ includes a series of items on childhood illness, surgeries, known 

allergies, blood transfusions, and health behaviors (diet, exercise, caffeine, substance and 

alcohol use). Additionally, this questionnaire includes items on medical health history, 

mental health/psychiatric history, gender specific health illnesses, cardiovascular, 

pulmonary, renal/metabolic, neurological/nervous system, and cancerous diseases. 

 

International HIV-Dementia Scale (IHDS; Sacktor, 2005) 

The IHDS is a cognitive screening tool designed for international HIV 

populations. The IHDS consists of three subtests; a timed fingertapping, a timed 

alternating hand sequence, and a memory recall task. The timed fingertapping task 

requires the participant to open and close fingers on the non-dominant hand as widely as 

possible over a five second period. Normal performance on fingertapping task is ≥ 15 

taps/5 seconds. The hand sequence tasks requires the participant to perform the following 

movements with the non-dominant hand as quickly as possible over a 10 second period: 

(1) clench the hand in a fist on a flat surface; (2) put the hand flat on the surface with the 

palm down; and (3) put the hand perpendicular to the flat surface on the side of the fifth 

digit. The number of sequences correctly performed within 10 seconds, up to a maximum 

number of 4 sequences, is scored. A participant unable to perform the alternating hand 

sequence is assigned a score of zero. Memory recall is measured by reciting four words to 

the participant and then asking him/her to repeat them immediately. The words are 
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repeated by the examiner until the participant can repeat all four words correctly. The 

participant is then asked to recall the four words after the timed fingertapping and 

alternating hand sequence tests. The number of items recalled is scored out of 4. If the 

words are not recalled, the participant is prompted with a semantic and a half-point is 

assigned for each correct word recalled after prompted. The maximum possible score is 

12 points; thus, a score of ≤ 10 is evidence of probable dementia. This cut-off score has 

been recommended to minimize false positives errors (Sacktor, 2005). Therefore, I 

dichotomized HIV dementia scores so that participants, who scored ≥ 11 or more, 

received a zero (0), and participants who scored ≤ 10 received a one (1). Furthermore, the 

IHDS has a positive predictive value of 91% and a negative predictive value of 93% in 

detecting HAND. Using a cut-off of ≤ 10, the sensitivity and specificity for HIV 

dementia with the IHDS were 80% and 57% respectively in a US sample, and 80% and 

55% respectively in a Ugandan sample. Also, the IHDS is useful for HIV-positive 

individuals with or without a high school education (Sacktor, 2005). 

 

HIV Stigma Scale (HSS; Berger, Ferrans & Lashley, 2001) 

The HSS assesses perceived stigma in people living with HIV. The measure 

consists of 40 likert-type items with potential responses ranging from 1 (strongly 

disagree) to 4 (strongly agree). The HSS consists of four subscales including 

personalized stigma, disclosure concerns, negative self-image, and concern with public 

attitudes towards people living with HIV/AIDS. Example items include “Telling 

someone I have HIV is risky,” “Since learning I have HIV, I feel set apart and isolated 
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from the rest of the world,” and “Since learning I have HIV, I worry about people 

discriminating against me.”  I used a cutoff score of ≥ 99 on the HSS to distinguish 

between “high” vs. “low” HIV-related stigma. The HSS has high internal consistency 

ranging between r = .90 to r = .93, for the different subscales, and .96 for the overall 

instrument. Furthermore, the HSS demonstrates construct validity and is associated with 

other measures of self-esteem, depression, social support and social conflict. The HSS 

has high external validity for stigma for ethnic minority individuals living with 

HIV/AIDS (Berger, Ferrens, & Lashley, 2001). 

 

Trauma History Questionnaire (THQ; Green, 1996) 

The THQ is a 24-item self-report measure that examines serious or traumatic life 

events, such as crime (e.g. robbery and mugging), general disaster (e.g. injury and 

witnessing death), sexual and physical abuse. Example questions include, “Has anyone 

ever tried to take something from you by using force or the threat of force, such as a 

stick-up or mugging?” and “Has anyone ever made you have intercourse, oral or anal sex 

against your will? If yes, please indicate nature of relationship with person (e.g., stranger, 

friend, relative, parent, and/or sibling).” Items on the THQ are summed to yield subscale 

scores as well as an overall summed score, with higher scores reflecting more self-

reported trauma.  

The THQ has high test-rest reliability, ranging from r = .60 to r = 1.00, depending 

on the subscale and a reported Cronbach’s alpha for the entire instrument was .85 (Green, 

1996). The THQ has been validated on different clinical and nonclinical samples, such as 
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holocaust survivors, cancer patients, and those with severe mental illnesses and non-

epileptic crises.  

 

Data Analyses 

Data were entered into the Questionnaire Development System (QDS), a 

computer-based survey program that saves all participant data, exports data into SPSS 

and other statistical software, and merges participant data from different collection 

points. Assumptions of normality were tested using the Shapiro-Wilk test, a powerful 

normality test that is able to detect small departures from normality. I used the Levene’s 

test to test assumptions of equal variances for variables of interest. Though not needed for 

my analysis, I intended on remedying violations of assumptions by transforming data 

with either log or the Box-Cox power transformations.   

I interpolated missing data if a participant answered at least 80 percent of the 

items for any particular scale/subscale. In these cases the individual’s mean of that 

subscale was substituted for the missing responses. I examined participants with missing 

data to determine if missing data were due to random or systematic error. Chi square-tests 

for categorical variables and t-tests for continuous variables were conducted to determine 

if any differences exist between the sample of participants used in the analysis and those 

excluded. A power analysis was conducted for the logistic regression model to determine 

the sample required to achieve 80% power at a 0.05 significance level, in a design that 

uses a binary response variable on continuous predictor variables. I used G*Power (a 

program for calculating power; Faul & Erdfelder, 1992) to conduct this analysis and 
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found a sample of 56 participants was required for this study. Moreover, I adhered to 

Cohen’s article (1988), such that a medium effect size ranges between .18 and .48.  

Univariate statistics were calculated for all variables to describe the sample. 

Univariate statistics included means, standard deviations, actual and possible ranges, and 

percentages when applicable. I computed Cronbach alpha statistics as a measure of 

internal consistency for the psychometric instruments used in the analyses, such as the 

HSS, IHDS, and THQ.     

Bivariate analyses were conducted for all predictor and dependent variables to 

identify significant correlations. I conducted chi square-tests and t-tests to determine if 

gender and ethnic differences existed on variables such as, stigma, trauma, general 

medical conditions, HIV-opportunistic infections, falls, and HIV-related neurocognitive 

impairment. 

A binary logistic regression analysis was conducted on the categorical dependent 

variable, HIV-related neurocognitive impairment. Predictor variables included trauma, 

stigma, ethnicity, falls, general medical conditions and HIV-opportunistic infections. I 

used a 95% confidence interval and p < .05, to determine significant odds ratios (Exp 

(B)); the odds of a participants with or without HIV-related neurocognitive impairment. I 

used the Hosmer-Lemeshow goodness of fit to test the null hypothesis, hypothesizing that 

a linear relationship existed between the predictor variables and the logit of the criterion 

variable. The Hosmer-Lemeshow goodness of fit test computed a chi square statistic. A 

nonsignificant chi-square statistic (p > .05) indicated that the data fits my model. I also 

computed a Nagelkerke R2 value to determine goodness of fit. Additionally, 
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multicollinearity diagnostics were conducted by examining tolerance and variance 

inflation factor (VIF) scores. 

Lastly, I conducted an exploratory analysis to determine if differences existed 

between participants included (Phase II) vs. those excluded (Phase I). I conducted chi 

square-tests for categorical variables and t-tests for continuous variables to determine if 

any differences exist between the sample of participants used in the analysis (Phase II) 

and those excluded (Phase I).   
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CHAPTER 3 

RESULTS 

Missing Data 

Of the 120 participants who completed the survey, 71 participants who scored 

“high” on HIV-related stigmatizing events, returned for the second phase of the study. 

Missing data were interpolated using subscale means if participants answered at least 80 

percent of the items on that particular subscale. Due to missing data, one participant (n = 

1) was eliminated from the analysis rendering a sample size of 70 participants (n = 70).  

  

Univariate and Bivariate Analyses 

Table 2 presents means, standard deviations, ranges, and internal-consistency 

reliabilities for variables of interest. An independent samples t-test revealed that African-

American participants reported more overall trauma on the Trauma History Questionnaire 

(THQ) compared to other ethnic groups (t (2, 68) =.93, p = .02), particularly on self-

reported physical and sexual violence, crime and natural disaster. Chi-square analyses 

revealed that African-Americans were more likely to exhibit neurocognitive impairment 

based on the International HIV-Dementia Scale (IHDS; χ² (1, n = 70) = 6.43, p = .01), 

and European-Americans were least likely to exhibit neurocognitive impairment (χ² (1, n 

= 70) = 6.79, p < .01).   

I used Pearson product moment correlation coefficients to determine significant 

relationships between all variables in my model (Table 4). In this study, ethnicity was 
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negatively associated with HIV-related stigma (r = -.34, p < .01). Furthermore, ethnicity 

and number of lifetime falls, were positively associated with neurocognitive impairment 

(r = .31, p < .01; r = .32, p < .01), and years of education was negatively associated with 

neurocognitive impairment (r =  -.27, p < .05). Moreover, HIV-related conditions, 

general medical conditions and education, were positively associated with trauma (r = 

.35, p < .01; r = .30, p < .05; r = .27, p < .05). Interestingly, gender (female) was 

negatively associated with education (r = -.37, p < .01) and positively associated with 

general medical conditions (r = .34, p < .01). 

 

Multivariate Analyses 

I conducted a binary logistic regression analysis to test variance in cognitive 

impairment based on overall scores on the International HIV-Dementia Scale (IHDS). 

Consistent with acceptable cutoff scores proposed by Sacktor et al. (2007), my dependent 

variable was dichotomized so that participants who scored ≤ 10 received a 1 (impaired), 

and participants who scored ≥ 11 or more, received a 0 (not impaired).   

The regression model used to predict HIV-related neurocognitive impairment, 

was statistically significant (χ² (8, n = 70) = 6.54, p = .59). My model explained 36.8% 

(Nagelkerke R²) of the variance in the outcome variable. I found that self-reported trauma 

was a significant predictor of HIV-related neurocognitive impairment; however these 

variables were inversely related. Participants with more lifetime trauma scored better on 

the on the IHDS (B = -.15, OR = .87; CI 95% = .75, 1.0, p = .05). Ethnicity was a 

significant predictor of HIV-related neurocognitive impairment, such that ethnic 
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participants scored worse on the IHDS than European-Americans (B = 2.2, OR = 9.0; CI 

95% = 1.68, 48.48, p = .01). Furthermore, as participants reported more general medical 

conditions they also exhibited more HIV-related neurocognitive impairment (B = .30, OR 

= 1.34; CI 95% = 1.0, 1.81, p = .05), and participants who experienced more falls in their 

lifetime also experienced more HIV-related neurocognitive impairment (B = 2.0, OR = 

7.2; CI 95% = 1.1, 47.0, p = .04). Please see Table 5 for full results.  

 

Exploratory Analyses 

In Phase II, researchers administered the IHDS, the outcome variable of interest. 

Participants from Phase I who did not return (due to low scores on the HIV Stigma Scale; 

HSS) were excluded from my analyses. Chi-square analyses and t-tests reveal that certain 

socio-demographic variables, such as ethnicity, age, gender, education, current 

employment, occupation, household income, household living arrangement, and type of 

health insurance, did not significantly differ between participants that were included vs. 

those excluded from the study (i.e. those in Phase I vs. Phase II). Furthermore, I found no 

significant differences in the type of HIV-related healthcare provider/facility that 

participants use for treatment (e.g. family physicians, free clinic, AIDS service 

organizations, community clinic, etc.).  

I found no significant differences in HIV status (diagnosed with HIV vs. AIDS) 

and recent CD4-cell count; however, I found significant differences in recent viral load (t 

(2, 118) = .49, p < .01), between those included in Phase II (M = 484.17, SD = 1871.63) 

vs. those excluded from Phase I (M = 746.30, SD = 3676.84). Furthermore, I found 
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differences in self-reported HIV-related conditions, such as hepatitis B (χ² (1, n = 70) = 

4.25, p =.04) and human papilloma virus (HPV; χ² (1, n = 70) = 5.10, p =.02, and general 

medical conditions including hypertension (χ² (1, n = 70) = 4.25, p = .04). Of those who 

were excluded from the study, 68.8% self-reported hepatitis B (in comparison to 31.3% 

that were included), 72.7% HPV (in comparison to 27.3%), and 28.9% hypertension (in 

comparison to 71.1%). Furthermore, I found no significant differences in the number of 

self-reported falls participants experienced.   

I found no differences on responses on the Trauma History Questionnaire (THQ); 

however, as expected, I did find differences on the HSS (t (2, 118) = -1.02, p < .01), 

between participants included and excluded in the study. Included participants scored 

higher on the HSS; thus, were asked to come back and participate in Phase II of the 

study. 
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CHAPTER 4  

DISCUSSION 

Stigma 

Contrary to my hypothesis, stigma was not significantly associated with HIV-

related neurocognitive impairment. HIV-related stigma is seen as the devaluation, 

oppression and social inequality of people living with HIV/AIDS (Hamra, Ross, Karuri, 

Orrs, & D’Agostino, 2005). Cognitive appraisals predict the stress and behavioral 

response associated with stigma. When faced with threat, an individual undergoes a 

specific cognitive process of appraisal (Dickerson & Kemeny, 2004). Based on the 

appraisal, the individual must determine if he/she has the resources necessary to meet the 

demands of the situation and overcome the threat. Thus, stigma may be more related to 

locus of control and self-efficacy that allow the individual to move past the negative 

event (Calhoun, Cann, Tedeschi, & McMillan, 2000; Pat-Horenczyk & Brom, 2007). 

Furthermore, social support may be a mediating variable. Social support facilitates 

coping with HIV (McDowell & Serovich, 2007), and acts as a buffer to stress-related 

diseases (Johnson et al., 2001), disease progression (Ross et al., 2005), and enhances 

neuropsychological wellbeing (Serovich, Kimberly, Mosack, & Lewis, 2001). Similarly, 

AIDS service organizations and community based organizations that provide free or low 

costing resources provide additional support to people living with HIV/AIDS. These 

organizations supply comprehensive case management, support services, 

psychoeducation, and financial assistance (Rhodes, 2004).  
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Alternatively, I found ethnicity was negatively correlated with HIV-related stigma 

(r = .36, p < .01). Though, previous studies report mixed results (Foster & Gaskins, 

2009), my findings may reveal ethnic differences in labeling sexual orientation and HIV 

disclosure. European-American men, who have sex with men (MSM), are more likely to 

identify as homosexual, in comparison to Latino and African-American MSM who more 

likely self- identify as bisexual or heterosexual (Agronick et al., 2004). In traditional 

African-American and Latino (a) communities, masculinity and procreation are necessary 

components of male identity. Consequently, sexual orientation and HIV disclosure may 

be limited due to fear of negative social reactions (Harawa et al., 2004), and stigma and 

shame associated with homosexuality in ethnic communities (Lichenstein, 2000). To 

avoid or lessen the possibility of stigma, individuals may conceal sexual orientation to 

‘‘pass’’ as normal (Galvan, Davis, Banks & Bing, 2008). Herek and Capitanio (1999) 

conducted a survey to examine the effects of layered stigma that exist in HIV/AIDS. 

Researchers analyzed variables, such as race, sexual orientation, route of transmission 

and gender, and found that homosexuality was the most negative attitude/belief held 

towards people living with HIV/AIDS. Thus, European-Americans who self-identify as 

homosexual may experience more stigma than those who do not. Moreover, social 

support, more often reported in ethnic minority individuals, may be a buffer to HIV-

related stigma. In Heckman et al. (2000), HIV-positive African-Americans reported more 

social support from family and AIDS service organizations, than European-Americans. 

African-Americans also reported increased spirituality and religious affiliation, and 
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described their beliefs as a form of coping that allowed them to find purpose and meaning 

despite stigma (Vyavaharkar et al., 2007).  

 

Trauma 

In this study I found that trauma was positively related to neurocognitive 

impairment. The more self-reported trauma the higher participants scored on the 

International HIV-Dementia Scale (IHDS). My finding is inconsistent with previous 

findings that trauma affects one’s ability to attend to information and concentrate 

(Dyregrov, 2004), and reduces test performance (Streeck-Fischer & van der Kolk, 2000).  

In children, trauma is linked to poor academic achievement, limited self-regulation, 

depression, and defiant or oppositional behavior (Hart, 2009). In adulthood, trauma can 

alter information processing, and the intrusive thoughts associated with trauma interfere 

with memory, attention and concentration (Dyregrov, 2004). However, in line with the 

health belief model (HBM), after a traumatic event, some adapt and move forward if they 

possess resilience (Alim, Feder & Graves, 2008; Collishaw, Pickles & Messer, 2007). 

Resilience occurs when one adjusts to trauma despite adverse consequences (Yehuda, 

Flory, Southwick & Charney, 2006). Resilient individuals experience more positive 

affect and optimism (Boardman, Blalock & Button, 2008), use more active coping 

strategies, are more socially competent, use social support networks, and are less likely to 

experience post traumatic stress disorder (PTSD) following the trauma (Yi, Smith & 

Vitaliano, 2005). Resilience is also associated with increased white matter and 

myelination of the prefrontral cortex and synaptic proliferation (Barnea-Goraly, Menan & 
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Eckert, 2005; Katz, Liu & Schaer, 2009). Resilience is considered “bouncing back” to 

psychological functioning that existed prior to the traumatic event; however, some 

individuals may “bounce forward” in response to trauma (Walsh, 2002). Post traumatic 

growth (PTG) is a term coined to describe positive adaptation to life circumstances after 

trauma (Calhoun, Cann, Tedeschi, & McMillan, 2000). PTG is also associated with 

meaning making, such that after trauma one may find meaning or purpose in the event 

that helps to recover and move forward. Furthermore, PTG leads to less guilt or shame 

associated with trauma and higher self-efficacy (Pat-Horenczyk, R., & Brom, D. (2007). 

Thus, resilience and PTG may mediate the relationship between trauma and cognitive 

impairment (Pat-Horenczyk & Brom, 2007). 

Furthermore, I found that with more years of education, participants also reported 

more trauma. Though this finding is inconsistent with the existing literature (trauma is 

linked to fewer years of education; Ullman & Brecklin, 2002), perhaps my finding is 

more related to the disclosure of trauma rather than actual trauma. Negative social 

reactions and stigma associated with disclosing trauma are more common in 

disenfranchised and urban communities (Lott, 2002). Oppression and shame create more 

self-blame and external locus of control, which deter the victim from labeling the incident 

as abuse/rape and reporting the event (Frazier & Seales, 1997; Ullman & Brecklin, 2002). 

Furthermore, education, a significant component of socioeconomic status (SES), may 

lead to increased reports of trauma because individuals with more education have greater 

access to support networks (Brewin, Andrews, & Valentine, 2000), hospital and 

emergency care, and psychological services.  In Leserman et al. (2005), 611 HIV-positive 
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adults, with an average of 12 years of education (80%), who also experienced lifetime 

trauma, were more likely to seek overnight hospital services, emergency room visits, and 

on average four HIV-related outpatient visits within the past 9 months. Moreover, after a 

traumatic event, individuals who experience PTSD show disrupted cognitive processing 

and dissociation, and become increasingly confused and disorientated (Ehlers & Clark, 

2000). For example, following trauma, recollection about characteristics of the 

perpetrator and surrounding environment are then organized into an autobiographical 

narrative. Unfortunately, individuals who experience trauma may dissociate and are 

unable to recollect details of the event. Thus, reporting trauma may be more closely 

related to whether or not the individual experiences PTSD and dissociation. Premorbid 

cognition is a predisposing factor in the development of trauma-related symptomatology 

(Kessler et al., 1995). In Macklin et al. (1998) veterans were assessed pre and post 

deployment and found that those who developed PTSD as a result of trauma, post 

combat, had lower intelligence quotients (IQ) and cognitive functioning at baseline. 

Similarly, veterans who developed PTSD had lower performances on the Wechler 

Memory Scale-Revised (WMS-R; M = 96.1), in comparison to veterans who did not 

develop PTSD (M = 113.5; Gilbertson et al., 2001).  Therefore, higher IQ at baseline may 

in fact be a protective factor for the development of trauma-related symptomatology (De 

Bellis et al., 1999). In sum, individuals with higher education may be more likely to 

report a traumatic event, than those with less education who dissociate and use avoidance 

coping to manage the traumatic event.  

In this study, African-American participants experienced more trauma than other 



49 

ethnic participants. Consistent with other studies, my findings suggest that African-

Americans, particularly those of lower socioeconomic status, are at higher risk of 

increased number of lifetime traumatic events (Davis, Ressler, Schwartz, Stephens & 

Bradley, 2008; Liebschutz et al., 2007). Alim et al. (2006), found that out of 617 African-

American primary-care patients, 65% experienced trauma and 33% received a diagnosis 

of PTSD in their lifetime (Alim et al., 2006). African-Americans also have a higher 

incidence of physical abuse in childhood (Kalof, 2000) and sexual abuse in adulthood 

(Ullman & Filipas, 2005), than European-Americans. Trauma in the African-American 

community is transmitted from one generation to another. Intergenerational trauma is a 

product of historical oppression and discrimination from the time of slavery. 

Consequently, post traumatic slave syndrome (PTSS) is used to describe the presence of 

lower self-esteem, sensitivity to disrespect, and “shame proness” often seen in the 

African-American community (Gump, 2010; Leary, 2005). Ethnic differences in trauma 

may also be related to control-related beliefs, such that African-Americans have more of 

an external locus of control than European-Americans (Shaw & Krause, 2001). Control-

related beliefs may dictate the severity of traumatic experiences. Higher rates of trauma 

in the African-American community are attributed to heightened media attention and 

increased likelihood of self-reports. Unfortunately, though African-Americans self-report 

more trauma than other ethnic minority groups, they seek less mental health services 

(Snowden & Pingitore, 2002). According to Hines-Martin, Malone, Kim and Brown-

Piper, (2003), African-Americans are more likely to seek emergency care after trauma, 

but less likely to seek therapy due to the perceived stigma, lack of education and 
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resources, and the cultural shame associated with physical and sexual abuse.  

Furthermore, the more participants reported HIV-opportunistic infections and 

general medical conditions, the more likely they experienced a traumatic event in their 

lifetime. Psychological trauma, associated with physical and sexual abuse, is common in 

people living with HIV/AIDS (Mugavero et al., 2007). Furthermore, trauma is linked to 

increased number of opportunistic infections, and the additive effect of multiple traumas 

increases the odds of negative health outcomes in HIV (Mugavero et al., 2007). For 

example, in Kimerling et al. (1999), 88 HIV-positive African-American females, who 

experienced 3 or more traumatic events, had a higher incidence of HIV-related medical 

conditions, than did participants with two or less traumatic experiences. Trauma is also 

linked to risky sexual behaviors (Bensley, Van Eenwyk, & Simmons, 2000; Wu, El-

Bassel, Witte, Gilbert & Chang, 2003), and maladaptive health behaviors, such as 

smoking, unhealthy diet and physical inactivity, in people living with HIV/AIDS (Felitti 

et al., 1998). Moreover, trauma is associated with unprotected sex, anonymous sex, sex 

with multiple partners, prostitution (Johnsen & Harlow, 1996; Kalichman, Sikkema, 

DiFonzo, Luke & Austin, 2002), and intravenous drug use (Lodico & DiClemente, 1994). 

Thus, engaging in such maladaptive behaviors can also result in  sexually transmitted 

diseases and HIV co-occurring infections such as hepatitis C (Rotheram-Borus, Murphy, 

Reid & Coleman, 1996), and reinfection with different strains or drug resistant strains of 

HIV (Halkitis, 1998). Increased lifetime trauma is also associated with nonadherence to 

highly active antiretroviral therapies (HAART). In Mugavero et al., (2006), nonadherence 

to HAART was found in 9.5% of participants without a history of trauma, in comparison 
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to 22.4% who experienced three traumatic events and 34% who experienced more than 

five traumatic events in their lifetime. A history of trauma and HIV/AIDS is associated 

with less self-care, less medical consultation (Cohen, Brom & Dasberg, 2001), increased 

somatization and negative health perceptions (Miranda, Meyerson, Marx and Tucker, 

2000). Similarly, in Smith, Egert, Winker and Jacobson (2002), HIV-positive 

participants, who also experienced trauma, self-reported more pain and worse perceptions 

of health status. Trauma-related symptomatology is associated with heart disease, stroke, 

cancer, emphysema, hepatitis, diabetes, arthritis, and irritable bowel syndrome (Felitti et 

al., 1998; Golding, 1994; Leserman et al., 1996; Schnurr, Sprio & Paris, 2000).  

 

Ethnicity 

In this study I found ethnic minority differences on the IHDS (χ² (1, n = 70) = 

6.79, p = .01), such that of the 45% of participants who scored in the impaired range, 

84% were African-American, and African-Americans also scored in the most impaired 

range on the IHDS (χ² (1, n = 70) = 6.43, p = .01).  Statistically, African-Americans are 

disproportionately more affected by HIV than any other ethnic groups (CDC, 2009) and 

HIV can lead to several forms of HIV-associated neurocognitive disorders (HAND), 

particularly mild neurocognitive impairment (MNI) and minor cognitive motor disorder 

(MCMD). African-Americans are twice as likely to develop Alzheimer’s disease and 

other dementias, than European-Americans (Potter et al., 2009; Tang et al., 2001). 

Similarly, Lopez et al. (2003) found that African-Americans were 4.4 times at greater risk 

of mild cognitive impairment than other ethnic minority groups.  Though, these higher 
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prevalence rates are often associated with Alzheimer’s disease and vascular dementia, 

less is known about ethnic difference with other dementias and neurocognitive disorders.  

The increased incidence and prevalence of dementia and cognitive impairment seen in 

African-Americans is often explained by education, SES, genetic predisposition and 

measurement bias in neuropsychological assessments (Fitzpatrick et al., 2004; Plassman 

et al., 2007). African-American performance on neuropsychological tests of reading 

(Boekamp, Strauss & Adams, 1995), naming (Lichtenberg, Ross & Christensen, 1994), 

and nonverbal abilities (Campbell et al., 1996), is consistently lower than European-

Americans’ performance (Manly, Jacobs, Touraji, Small & Stern, 2002).   

 

Symptom Load 

General Medical Conditions 

 I found that as participants self-reported more general medical conditions, they 

experienced more neurocognitive impairment. The cumulative effect of numerous 

medical conditions significantly predicted lower scores on the IHDS. People living with 

HIV/AIDS are disproportionately at higher risk of cardiovascular risk factors such as 

diabetes, hypertension and obesity (Adeyemi, 2007; Hsue et al., 2004). For example, 

Triant, Lee, Hadigan and Grinspoon (2007), found that 11.3% of participants with HIV 

experienced myocardial infarction (MI), in comparison to 6.98% of seronegative patients. 

Furthermore, Magalhaes, Greenberg, Hansen, Odont and Glick (2007) found increased 

hypertension and Hsue et al. (2004) found higher rates of coronary artery disease in HIV-

positive participants than negative controls. HIV directly exacerbates medical conditions, 
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such as hypertension (Magalhaes et al., 2007), atherosclerosis (Lorenz et al., 2008), and 

diabetes (Triant et al., 2007). Research substantiates the association between 

hypertension and cognitive disorders (Kivipelto, Helkala & Laakso, 2002; Schmidt, 

Schmidt & Fazekas, 2000). Hypertension causes an increase in neurofibrilliary tangles 

and amyloid plaques commonly seen in individuals with Alzheimer’s disease and 

vascular dementia (Jellinger, 2002).  As such, antihypertensive treatments are deemed 

successful at decreasing the risk for dementing disorders (Qiu, Strauss & Fastbom, 2003). 

In the Systolic Hypertension Europe trial (Syst-Eur), antihypertensives reduced the risk 

of Alzheimer’s disease and vascular dementia by approximately 50% (Forette, Seux & 

Staessen, 1998).   

Metabolic syndrome is also linked to dementia (Muller, Tang & Schupf, 2007; 

Yaffe, 2007). Metabolic syndrome, mainly heightened glucose levels, and high ( > 29) 

and low ( < 21) BMIs, are associated with cognitive decline (Berg, Biessels & Craen, 

2007; Whitmer, Gunderson & Barratt-Connor, 2005). Thus, vascular risk factors 

contribute to cognitive changes in the brain (Erkinjuntti, 2005; Gregg et al., 2000; 

Gunstad et al., 2007), particularly deficits in executive function, processing speed, motor 

function, and memory (Sacktor et al., 2007). The link between cardiovascular disease and 

HIV may be related to pharmacotherapy. HAART is thought to cause lipid abnormalities 

and metabolic changes that may lead to atherosclerosis and cardiovascular disease 

(Bergersen, 2006; Mary-Krause et al., 2003). In the D:A:D study (2003), participants on 

HAART experienced a 23% increase in myocardial infarction, and participants on 

protease inhibitors were twice as likely to experience myocardial infarction, in 
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comparison to participants not taking those drugs. Moreover, due to increased longevity 

for individuals on HAART, age is also a risk factor for cardiovascular disease in HIV 

(Bergersen, 2006; Mary-Krause et al., 2003). Mary-Kause et al. (2003) found a 43% 

increased risk of myocardial infarction for every 10 year increase in age.  Consequently, 

older adults or those with numerous medical conditions are at greater risk for cognitive 

dysfunction (Uchiyama, Mitrushina, Satz, & Schall, 1996). Backman et al. (2004) found 

that diabetes mellitus and vascular risks were linked to aphasia and impaired verbal 

fluency, and Brady et al. (2001) found similar findings even in younger HIV-positive 

participants.  In my sample, 39% of participants were age 50 and older, and these 

participants were more likely to experience hypertension (χ² (1, n = 70) = 18.85, p < .01), 

and hypercholesterolemia (χ² (1, n = 70) = 7.10, p = .01; Table 3).  

 

HIV-Related Opportunistic Infections 

Contrary to my initial hypothesis, HIV-related conditions were not significantly 

related to neurocognitive impairment. With the progression of HIV, opportunistic 

infections are common in the central nervous system (CNS; Mamidi, DeSimone, & 

Pomerantz 2002), mainly when CD4- cells drop (<200mm3)1. Bacteria and viruses such 

as cryptococcus meningitis, cytomegalovirus (CMV), herpes simplex virus, 

toxoplasmosis, human papilloma virus (HPV), and Epstein Barr, are typically diagnosed 

in people living with HIV/AIDS (Anthony & Bell, 2008). The abovementioned 

opportunistic infections are responsible for demyelination of axons in the CNS and 

                                                 
1 In our study this is particularly true for tuberculosis (r = -.24, p < .05) and human papilloma virus (r = -.27, p < .05).  
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neuronal loss. Consequently, subcortical dementia affects 10–20% of people living with 

HIV/AIDS (Anthony & Bell, 2008). However, drug cocktails or combined antiretroviral 

therapies are effective at suppressing opportunistic infections that attack the immune 

system and brain. Since the advent of HAART, CNS opportunistic infections have 

decreased substantially (Anthony & Bell, 2005; Gray & Keohane, 2003; Langford, 

Letendre, Larrea & Masliah, 2003; Maschke et al., 2000; Masliah, De Teresa, Mallory, & 

Hansen, 2000). Thus, participants adherent to medications may suppress opportunistic 

infections, resulting in fewer neurocognitive changes.  

 

Falls 

 I found that participants who self-reported more falls also experienced more 

neurocognitive impairment. Individuals who fall are more susceptible to a host of other 

medical conditions including cognitive impairment, disorientation and deteriorated 

physical and mental health (Endres et al., 2006; Kallin, Jenson, Olsson, Nyberg & 

Gustafson, 2004). Falls are not only associated with the onset of cognitive dysfunction, 

but are also a consequence of changes in neurological functioning (Kallin et al., 2004). 

Increased falling is associated with impaired orientation and judgment, gait, and 

visuospatial processing (Van Doorn, et al., 2003). Falls are particularly associated with 

brain-related injuries, which exacerbate dementia risk (Kallin et al., 2004).   

 

Education 

I found that education is significantly related to neurocognitive impairment. 
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Participants with less formal education experienced more cognitive dysfunction. 

Education is a protective resource against dementia, because more education is thought to 

stimulate dendritic growth and number of synapses that stall neuropathological changes 

(Shadlen et al., 2006; Stern, Albert & Tang, 1999). Formal education helps with 

performance on neuropsychological and cognitive measures, because individuals are 

more familiar with testing demands and utilize advanced test-taking skills that are taught 

in school. In a study conducted by Mehta, Simonsick and Rooks (2004), researchers 

found that education, literacy and income accounted for 86% of the variance in mental 

status scores between participants. Conversely, according to Lopez, Wess, Sanchez, Dew 

and Becker (2007), the association between dementia and education may be more 

complex than once assumed. Researchers believe that higher education is protective 

against dementia only if one pursues active or intellectual careers. Individuals with high 

education but less challenging careers may be at similar risk for dementia as individuals 

with less education, based on the idea if you don’t use it you lose it (McDowell & 

Serovich, 2007). 

  

Gender 

My findings reveal that female participants had fewer years of formal education 

and self-reported more general medical conditions than men. Though, little research has 

examined biomedical and psychological gender differences in HIV/AIDS (Faílde-

Garrido, Alvarez & Simón-López, 2008), women living with HIV come from lower 

socioeconomic backgrounds, are more frequently diagnosed with alcohol and substance 
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abuse disorders, experience higher mortality rates, and report lower levels of educational 

attainment (Faílde-Garrido, Alvarez & Simón-López, 2008). Along these lines, HIV-

positive women also self-report worse health status, more psychiatric disturbances, and 

more utilization of healthcare services than men (Leserman et al., 2005). Moore, Mocroft 

and Madge (2001) found that women living with HIV/AIDS had faster immunological 

compromise and experienced more side effects than men. Furthermore, female 

participants in Weiss et al. (2010) had more HIV-related medical comorbidities than men, 

perhaps due to the tendency for women to wait until they are more immune compromised 

to seek emergency care. For example, Hendricks and Gorbach, (2009) found that in a 

sample of 400 ill HIV-positive adults in New York City, women were less likely to use 

AIDS service organizations and primary-care facilities and were more likely to use the 

emergency room than men. Furthermore, other studies found that HIV-positive have less 

access to HAART than men (Dray-Spira & Lert, 2003). In a study conducted at a John’s 

Hopkins HIV Clinic, researchers found that only 36% of HIV-positive female patients 

sought gynecological care and only 55% general medical care (Tello et al., 2008). In this 

study, Tello et al. (2008) found that female participants reported weather, 

discomfort/pain, forgetfulness and fear of a bad diagnosis as the primary reasons for 

missing or not scheduling medical appointments. Moreover, low self-esteem, and denial 

were reported barriers to accessing healthcare in female participants (Andrasik, Rose, 

Pereira & Antoni, 2008).  Waiting to seek services and less access to medical care may be 

related to lower education, substance abuse, and lack of knowledge of resources and 

AIDS service organizations available.  
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Exploratory Analyses 

In my study, I found significant differences between participants who were 

included (Phase II) vs. excluded (Phase I) from the analyses. Excluded participants had 

higher viral loads, evidence of greater disease progression, than those included.  

Participants who were excluded from the analysis also self-reported “low” HIV-related 

stigma. In line with the HBM (Rosenstock, 1974), participants with high stigma, 

discrimination and oppression, but also high internal locus of control and self-efficacy 

(Bandura, 1977), may use their negative experiences as motivation to overcome barriers 

interfering with medical and psychological health. Thus, with social support and 

optimistic cognitive appraisals (Stiles & Kaplan, 2004), participants who experience 

more stigma may in turn become more proactive about health, resulting in better health 

outcomes. Similarly, included participants had less HIV-related co-infections and 

sexually transmitted diseases, particularly hepatitis B and HPV, which is consistent with 

my finding on viral load. The HBM suggests that self-efficacy and internal locus of 

control also dictates condom use and condom negotiation (Rosenstock et al., 1994). 

Included participants, who experienced more stigma, may also be hypervigilant and 

cautious during sex. However, increased awareness of the environment or hyperarousal 

may explain why included participants self-reported more hypertension, than those 

excluded. Accordingly, individuals who experience chronic stress (i.e. depression and 

anxiety) are susceptible to chronic diseases, such as hypertension, and cardiovascular 

disease (Taylor, Washington, Artinian & Lichtenberg, 2008).   
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CHAPTER 5  

LIMITATIONS 

Despite multiple strengths, my study also had limitations. I obtained the majority 

of the data through self-report measures, and as a result the data may be subject to 

inaccurate recall or concealment of important information. Furthermore, I recruited 

participants from one geographic region; thus, generalizability is limited. Since my 

sample was recruited exclusively from AIDS service organizations, my findings may not 

generalize to other people living with HIV/AIDS that are not treated in community 

clinics, or those who receive private healthcare services.   

The International HIV-Dementia Scale (IHDS) neurocognitive screener used in 

this study may not fully account for differences in educational quality and culture. These 

differences can potentially result in misdiagnoses in ethnic minority participants and 

participants of lower socioeconomic backgrounds (Manly, 2006). On the other hand, 

using the current cut off score of < 10 may yield false negatives (Carey et al., 2004; 

Smith et al., 2003) and milder forms of HIV-related neurocognitive impairment may be 

overlooked and undiagnosed. Impaired scores on the IHDS must be interpreted with 

caution as they do not necessarily indicate the presence of a dementing disorder. Ideally, 

additional measures should be used as a diagnostic screening tool; however, to date, no 

other reliable and valid measure is widely accepted in the HIV/AIDS literature. Also, it is 

difficult to determine if the neurocognitive impairment seen in my participants are 

attributed to an HIV/AIDS diagnosis or due to the overlap with negative side-effects of 
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HAART, or the comorbidity of other medical conditions associated with HIV, such as 

hypertension and diabetes (Stoff, 2004).  Furthermore, this study employed a cross-

sectional, correlational design, which prevents me from inferring causality. 
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CHAPTER 6  

CLINICAL IMPLICATIONS 

People living with HIV/AIDS require a plethora of healthcare services. According 

to the HIV research network, most patients seek at least 10.7 outpatient visits annually 

(Bodenlos, et al., 2004). As hypothesized by the health belief model (HBM), stigma, 

trauma and negative affect create barriers for treatment. However, self-efficacy, a 

component of the HBM (Bandura, 1977), suggests that the individual will be proactive 

about health if they believe they can overcome obstacles and have resources necessary to 

comply with treatment. Similarly, the HBM proposes that individuals will adhere to 

medications if they believe they can do so effectively. Clinicians should emphasize the 

importance of adhering to highly active antiretroviral therapies (HAART), but also stress 

the impact of physical inactivity, poor nutrition, and cigarette smoke on disease 

progression. Clinicians should provide psychoeducation to increase adaptive health 

behaviors, and utilize motivational interviewing so that patients believe they can adhere 

at home. The mutual collaboration between the patient and healthcare provider is 

correlated with medication adherence (Miller, Murphy, Clark, Hamburger & Moore, 

2004), appointment attendance (Volpicelli, Pettinati, Monterosso, & Lipkin, 2003), 

following medical advice (Zrinyi & Horvath, 2003), diet, exercise, and other health 

behaviors (Bodenlos et al., 2004). Therefore, consistent with the HBM, people living 

with HIV/AIDS with higher self-efficacy have greater health outcomes; thus less 

susceptible to HIV-related neurocognitive impairment.   
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Unfortunately, some patients are viewed as more deserving of treatment than 

others. Surprisingly, HIV-related stigma and ageism in HIV is not only held by the 

public, but by healthcare providers as well (Kahana & Kahana, 2001). Clinicians must 

facilitate rapport, and provide empathy and unconditional regard to increase compliance 

and therapeutic gain. Clinicians in both medical and psychological settings should focus 

on creating a reciprocal environment where patients are involved in setting goals and 

finding ways to realize such goals (Sprouse et al., 2005). 

Although, drug cocktails were developed to increase survival and quality of life; 

the impact of HAART on cognition is two-fold. While HIV-positive individuals who 

adhere to medications are less likely to experience co-occurring infections, they are also 

more susceptible to increased body mass index, hypertension and hypercholesterolemia 

(Bergersen, 2006). Likewise, HIV is directly linked to vascular risk factors; such as 

enhanced c-reactive protein (CRP), an immunological cardiovascular biomarker. Thus, it 

is nearly impossible to tease out vascular risks while forming an HIV-associated 

neurocognitive disorder (HAND) diagnosis. Clinicians must adopt a systems approach to 

evaluate patients and recognize competing factors that contribute to neurocognitive 

impairment. According to a proposal submitted by Jeste et al. (2010), the Diagnostic and 

Statistical Manual-5 (DSM-V) will reflect changes to the current classification of 

dementia due to HIV. A new diagnosis, minor neurocognitive disorder (MND), will be 

added to classify individuals who experience mild cognitive deficits, but can function 

independently (Woods, Moore, Weber & Grant, 2009). Apart from the addition of MND, 

this study reveals that clinicians should also examine the need for a separate diagnosis to 
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reflect HIV-related neurocognitive impairment associated with vascular risk factors. 

Currently, cardiovascular disease is exclusionary from a diagnosis of HAND; however, 

due to the effects of HIV and HAART on the immune system and the heart, people living 

with HIV/AIDS are inevitably plagued by multiple vascular risk factors. The clinical 

health and neuropsychology fields need a more organized and delineated classification 

system for diagnosing individuals with HIV-related neurocognitive impairment with 

comorbid medical and psychiatric conditions.  

People living with HIV/AIDS may also confront a variety of psychosocial 

stressors. Affective and cognitive changes in mood are linked to opportunistic infections, 

medical conditions and medication use (Simoni, Pantalone, Plummer & Huang, 2007). 

Depression is the most frequently diagnosed psychiatric disorder in HIV-positive 

individuals (Treisman, Angelino & Hutton, 2001), with rates two to four times higher 

than those in the general public (Ciesla & Roberts, 2001; Morrison et al., 2002). 

Depression in HIV/AIDS is linked to negative health outcomes, such as disease 

progression, immunosuppression, and shorter survival time (Ironson et al., 2005). 

Anxiety is also common in people living with HIV/AIDS (Moskowitz & Wrubel, 2005).   

In the HIV Cost and Services Utilization Study (HCSUS), Bing et al. (2001) found 16% 

of people living with HIV/AIDS had generalized anxiety disorder, versus 2.1% of the 

general public. Anxiety can accelerate HIV disease progression primarily because of 

cortisol release which causes immunosuppression (McCain et al., 2003). Emotional 

dysregulation causes changes in memory and cognition (Berger & Arendt, 2000). Thus, 

clinicians are encouraged to administer assessments, such as the Beck Depression 

http://libproxy.library.unt.edu:2055/ehost/detail?vid=5&hid=109&sid=c0d9e7aa-f9c6-4c75-9b91-fe6eca7d1bde%40sessionmgr111&bdata=JnNpdGU9ZWhvc3QtbGl2ZSZzY29wZT1zaXRl#c39
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Inventory (BDI-2) and the Geriatric Depression Scale (GDS), to determine if changes in 

memory, attention and concentration are due to mood or due to a dementing disorder.  

When working with people living with HIV/AIDS, clinicians should focus on 

interventions that teach practical approaches to managing daily tasks (Buckingham & 

Shernoff, 1998). Memory deficits are managed with the use of calendars, appointment 

books, journals, and tape recorders to track thoughts, concerns, and emotions. Therapists 

should encourage patients to maintain structure at home, take time to complete tasks to 

reduce the likelihood of forgetting details, and utilize their social resources (e.g., family 

and friends) to provide assistance. Moreover, psychotherapy should focus on enhancing 

and preserving skills that are still intact. Clinicians should use positive reinforcement to 

praise strengths and minimize conversations on patients’ weaknesses (Farber & 

McDaniel, 1999). Using a cognitive-behavioral approach will help memory because 

homework assignments and handouts consolidate lessons learned in session (Mohlman et 

al., 2003; Stanley, Diefenbach, & Hopko, 2004).  

Lastly, clinicians who use the International HIV-Dementia Scale (IHDS) should 

be cautious of classification and interpretation of results. The IHDS was developed to 

reform many of the limitations seen in the original HIV-Dementia Scale (HDS; Carey et 

al., 2004; Power, Selnes, Grim & McArthur, 1995). Though the IHDS’ sensitivity and 

specificity is superior, clinicians may overlook individuals with mild or asymptomatic 

neurocognitive impairment. False negatives are worrisome because individuals, who need 

additional neuropsychological testing, evaluation and medical treatment, are not 

identified or seen for follow-up visits. Misdiagnoses can be reduced by supplementing 

http://libproxy.library.unt.edu:2055/ehost/detail?vid=10&hid=104&sid=42092d9d-5cc5-472e-a8bb-a038e6f22a8e%40sessionmgr102&bdata=JnNpdGU9ZWhvc3QtbGl2ZSZzY29wZT1zaXRl#c3
http://libproxy.library.unt.edu:2055/ehost/detail?vid=10&hid=104&sid=42092d9d-5cc5-472e-a8bb-a038e6f22a8e%40sessionmgr102&bdata=JnNpdGU9ZWhvc3QtbGl2ZSZzY29wZT1zaXRl#c3
http://libproxy.library.unt.edu:2055/ehost/detail?vid=4&hid=107&sid=39a6b7c6-c488-4c5a-8dc2-289a94be6f0f%40sessionmgr104&bdata=JnNpdGU9ZWhvc3QtbGl2ZSZzY29wZT1zaXRl#c65
http://libproxy.library.unt.edu:2055/ehost/detail?vid=4&hid=107&sid=39a6b7c6-c488-4c5a-8dc2-289a94be6f0f%40sessionmgr104&bdata=JnNpdGU9ZWhvc3QtbGl2ZSZzY29wZT1zaXRl#c65
http://libproxy.library.unt.edu:2055/ehost/detail?vid=4&hid=107&sid=39a6b7c6-c488-4c5a-8dc2-289a94be6f0f%40sessionmgr104&bdata=JnNpdGU9ZWhvc3QtbGl2ZSZzY29wZT1zaXRl#c98
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the screener with additional tests, such as the Hopkins Verbal Learning Test–Revised 

(HVLT-R; Benedict, Schretlen, Groninger, & Brandt, 1998), and providing a referral for 

an extensive neuropsychological assessment and medical evaluation. 
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CHAPTER 7 

FUTURE RESEARCH 

In the future, more research is needed on sociodemographic variables that 

contribute to skewed misclassifications of neurocognitive impairment on the International 

HIV-Dementia Scale (IHDS). Neuropsychological measures are scored based on 

education level, which depends on type of schooling, method of instruction, teacher 

qualities, cohort, presence of special education, length of education, and days of 

attendance, etc. (Manly et al., 2002). Thus, number of school years reported does not 

necessarily mean similar quality of education, and 12 years of completed education for 

two individuals may yield different standardized scores. The individual with the same 

amount of education but lower quality of education may appear more cognitively 

impaired based on the normative data. Similarly, the individual with higher quality of 

education may still score within normal limits despite mild neurocognitive impairments 

(Rohit, 2007). In a study conducted by Ryan et al. (2005), 200 HIV-positive individuals 

(51% African-American; 24% Latino), were assessed using neuropsychological measures 

of HIV-associated neurocognitive disorders (HAND). Ethnic minority participants had a 

larger discrepancy between the number of years of education reported and reading grade 

level. When researchers used reading grade level instead of years of education, cutoff 

scores for cognitive impairment fell substantially, particularly for ethnic minority 

participants. Therefore, standardized scores used to diagnose dementias may lack 

sensitivity or specificity for ethnic minority populations (Ryan et al., 2005) and may 
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result in misdiagnoses of cognitive impairment (Fillenbaum, 2001). Furthermore, though 

the IHDS has excellent specificity, it may lack sensitivity in detecting milder forms of 

impairment (Carey et al., 2004; Smith, et al., 2003). Future research should focus on 

reforming the screener to delineate those with milder neuropsychological impairments 

that are more commonly seen in the era of Highly active antiretroviral therapies 

(HAART).  

In my study, greater symptom load due to medical conditions, contributed more to 

neurocognitive impairment, than HIV-opportunistic infections. Past researchers found 

that HIV-related infections lead to cortical atrophy, enlarged ventricles and white matter 

abnormalities (Portegies, Enting & de Gans, 1993). However, my findings reflect new 

correlates of impairment in the era of HAART. This study uncovered a topic not 

addressed in the existing literature: Are the cumulative effects of medical conditions 

more associated with the occurrence of HIV-related neurocognive impairment, than the 

toxic impact of HIV-opportunistic infections?   

Furthermore, many people living with HIV/AIDS also have a current or past 

lifetime history of alcohol and drug abuse (Collins et al., 2010). The long term use of 

toxins have deleterious effects on neuropsychiatric and behavioral functioning.  Drug use 

must be ruled out to diagnose a patient with HAND; yet insufficient research delineates 

areas of the brain and cognition affected by substance abuse vs. HAND. Future research 

is needed to address the impact of long term drug use on the brain and immunology of 

people living with HIV/AIDS.  

Lastly, in the era of HAART, people are living longer lives. The number of older 
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individuals living with HIV in the United States has drastically increased (CDC, 2009). 

In 2009, approximately 6,990 individuals over the age of 50 were newly diagnosed with 

HIV and 8,030 diagnosed with AIDS. In 2005, the number of individuals aged 50 and 

older comprised more than 15% of all new HIV/AIDS diagnoses; 24% of people living 

with HIV; 29% of people living with AIDS; and 35% of AIDS-related deaths (CDC, 

2005). Consequently a new subgroup of the HIV populations is geriatric. With increased 

age comes a host of physical and psychological change. Older people living with 

HIV/AIDS are uncertain if their symptoms are attributed to their illness, normal aging, 

comorbid illnesses, or side-effects from medications (Siegal et al., 1999). Thus, more 

research is needed to understand the differences between HAND and cognitive changes 

that occur with the normal aging process.  

Overall, my findings reveal that people living with HIV/AIDS continue to 

experience neurocognitive impairment, though they may not meet diagnostic criteria for 

HIV-associated dementia (HAD) the most severe form of HAND. Contrary to popular 

belief, HAND is still prevalent and causes adverse functional consequences, despite 

HAART’s effectiveness. My findings raise a major medical and public health concern 

(Woods, Moore, Weber & Grant, 2009). HAND diagnoses classifications should be 

reformed and clinicians must be aware of competing factors that may predict or are 

associated with neurocognitive impairment in HIV. I believe that this study provides a 

stepping stone for future researchers to examine predictors of HIV-related neurocognitive 

impairment and associated concomitants in the new era of HAART.
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Table 1  
 
Demographic Summary (n = 70) 

 

Variables Males (n = 32) Females (n = 38) 
n (%) n (%) 

Ethnicity 

African American 20 (60.6) 28 (76.3) 
Latino (a) 2 (6.1) 0 (0.0) 
European American 9 (30.3) 8 (18.5) 
Other 1 (3.0) 2 (5.2) 

Occupation 
Professional 9 (27.3) 0 (0.0) 
None 6 (18.8) 14 (36.8) 
Labor 4 (12.1) 3 (7.9) 

Income $10,000-$14,999 8 (24.2) 2 (5.3) 
$20,000-$29,000 6 (18.2) 2 (5.3) 

Health Insurance 
Medicare 18 (54.5) 8 (21.1) 
Medicaid 4 (12.1) 21 (55.3) 
None 6 (18.2) 1 (2.6) 

Living Arrangements 
Live Alone 20 (60.6) 16 (42.1) 
Live with Spouse 4 (12.1) 6 (15.8) 
Live with Other Family 5 (15.2) 2 (5.3) 

IHDS ≥11 21 (56.4) 17 (43.6) 
≤10 11 (34.4) 21 (65.6) 

Treats HIV 

Family Physician 6 (18.2) 6 (15.8) 
HIV/AIDS Service Org. 6 (18.2) 14 (36.8) 
Community Clinic 4 (12.1) 12 (31.6) 
County Hospital 16 (48.5) 13 (34.2) 

HIV-Related 
Conditions 

Pneumocystis pneumonia 6 (18.2) 7 (18.4) 
Tuberculosis 3 (9.1) 6 (15.8) 
Genital herpes 4 (12.1) 7 (18.4) 
Hepatitis C 9 (27.3) 12 (31.6) 

General Medical 
Conditions 

Hypertension 13 (39.4) 19 (50.0) 
Dizziness/Fainting 2 (6.1) 7 (18.4) 
Asthma 6 (18.2) 8 (21.1) 
Chronic bronchitis 3 (9.1) 12 (31.6) 
Hypercholesterolemia 9 (27.3) 9 (23.7) 
Type II Diabetes 4 (12.1) 4 (10.5) 
Arthritis 7 (21.1) 10 (26.3) 

Falls Yes 4 (12.1) 7 (18.2) 

(table continues) 
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Table 1 (continued). 

Variables Males (n = 32) Females (n = 38) Range Mean (SD) Mean (SD) 
Age (yrs) 48.6 (7.9) 47.5 (10.0) 29-66 
Education (yrs) 13.0 (2.7) 11.1 (2.2) 3-18 
HIV Conditions 1.8 (1.3) 1.5 (1.7) 0-17 
Medical Conditions 2.2 (1.9) 3.8 (2.5) 0-24 
Living with HIV (yrs) 15.9 (6.4) 13.4 (6.4) 2-31 
Recent CD4 Count 517.5 (224.4) 224.4 (406.1) 0-2000 

                

 
Table 2  
 
Mean, Standard Deviation, Range and Reliability Statistics (n = 70) 

 

Variables Mean (SD) Actual Range Possible Range Reliability 

THQ 6.9 (4.8) 0-18 0-18 .71 

HSS 93.6 (23.4) 45-160 40-160 .94 

IHDS 10.3 (1.7) 4-12 0-12 --* 

*Cannot be computed due to the fact that the scale items are discrete do not measure a similar construct 
(Cronbach, 1951) 

 
 

Table 3  
 
Crosstabulation of Age and CVD Risk Factors (n = 70) 
 

Variables 
Age 

χ² p 
Under 50 Over 50 

Hypertension 
Yes 9 31 

18.85 .00 
No 23 9 

Hypercholesterolemia 
Yes 5 13 

7.10 .01 
No 35 18 
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Table 4  
 
Correlation Matrix 

 

 1. 2. 3. 4. 5. 6. 7. 8. 

1. IHDS —        
2. Gender .22 —       
3. Education -.27* -.37** —      
4. Falls .32** .09 -.10 —       
5. HIV Conditions -.05 -.09 .16 .11 —    
6. Med Conditions .21 .34** -.02 .21 .25* —   
7. HSS .03 .01 -.08 .16 -.03 .05 —   
8. THQ -.21 .11 .27* .04 .35** .30* .18 — 
9. Ethnic Participants .31** .14 -.12 .06 -.08 -.12 -.34** -.18 
*p < .05; **p < .01 

 
Table 5  
 
Multivariate Statistics for Logistic Regression (HIV-related neurocognitive impairment; Nagelkerke R2 = .368, p < .01) 
 

Variables B OR 95% CI p Tolerance VIF 

THQ -0.15 0.87 0.8-1.0 .05 -1.99 .05 
Falls 2.00 1.97 1.1-47.0 .04 2.11 .04 
Ethnic  2.20 1.90 1.7-48.4 .01 2.73 .01 
Medical Conditions 0.30 1.34 1.0-1.8 .05 2.00 .05 
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APPENDIX A  

INFORMED CONSENT
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Informed Consent Form 
 
Title of Study: Project Heart 
 
Before agreeing to participate in this research study, it is important that you read 

and understand the following explanation of the purpose and benefits of the study and 
how it will be conducted.  If you do not understand any part of the study or if you have 
any questions, please consult a member of the research team. 

 
Principal Investigator: Mark Vosvick, Ph.D. Associate Professor, University of 

North Texas (UNT), Department of Psychology, Division of Health Psychology and 
Behavioral Medicine.   

 
Co-Investigators: John Ruiz, Ph.D., Assistant Professor, Department of 

Psychology, Division of Health Psychology and Behavioral Medicine 
Chwee Lye Chng, Ph.D., Regents Professor, Department of Kinesiology, Health 

Promotion and Recreation 
Anthony Mazzarulli, M.D., Emergency Psychiatry and Addiction Medicine Green 

Oaks Hospital  
 
 
Start Date of Study: Aug. 01, 2009  End Date of Study: July 31st, 2010 
 
Purpose of the Study: You are being asked to participate in a research study.  

The study will consist of a survey which addresses issues such as health conditions, 
health-related behaviors, and various psychological and social factors affecting HIV-
positive individuals.  The study will also involve a physiological measure of stress and 
recollection of past negative events.  This information will be used to better understand 
factors associated with stress in the HIV-positive individuals.  

 
Description of the Study: Your participation in Phase I of the study involves 

completing a set of survey questions design to gather information about psychosocial 
factors and past trauma.  Following Phase I researchers will screen for participation in the 
second phase of our study.  If invited to return for Phase II, you will be asked to recall a 
past negative event and participate in a psychological assessment of stress, which will 
include the use of surface electrodes.  Finally, you will also be asked to complete 
additional surveys. 

 
 
Procedures: The study will be conducted in a private room at the Resource 

Center of Dallas, Parkland Hospital, the Center for Psychosocial Health Research in 
Terrill Hall, room 284, at the University of North Texas, AIDS Service of North Texas, 
AIDS Outreach Center, or the UNT Health Science Center in Fort Worth.  Phase I of the 
study will take approximately 1.5 hour to complete.  The survey includes questions about 
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health and living with HIV/AIDS.  Some topics include stigma, forgiveness, and stress.  
Additional screening will be conducted to discern the appropriateness for the final phase 
of the study.  Phase II of the study will take approximately 1.5 hours.  This phase will 
involve electrodes being placed on the skin of participants to record physiological data 
and event recollection.  We will also collect blood pressure information during this phase.  
Following the physiological session participants will complete additional surveys. 

 
Foreseeable Risks: The topics addressed throughout the course of the study may 

prove a source of emotional discomfort.  Although unlikely, survey questions 
administered during Phase I may trigger anxiety, stress, fear, confusion, embarrassment, 
depression, or guilt. During Phase II, you may experience stress associated with event 
recollection.  You may experience minor skin irritation or redness associated with 
electrode placement.  Upon completion of Phase II, you will be given toll-free phone 
numbers to crisis lines and low-cost mental health services to assist in event of distress.   

 
Benefits to the Subjects or Others: Although no benefits are promised, you may 

gain some insight into your socioemotional functioning.  Findings from this study will 
inform the development of interventions and communications to improve health-care for 
persons living with HIV/AIDS.   

 
Compensation for Participants: After completing Phase I of the survey, you 

will be compensated $10.  If invited to participate in Phase II, you will receive 
compensation of $25 upon completion.  All participants will sign a receipt for 
compensation.   

 
Confidentiality: Data collection for the survey questions will be conducted in a 

private area at the Resource Center of Dallas, Parkland Hospital in Dallas, at the Center 
for Psychosocial Health a computer laboratory in Terrill Hall, room 284, at the University 
of North Texas, or at the UNT Health Science Center in Fort Worth.  These locations will 
ensure your confidentiality.  Once enrolled in the study you will be assigned a participant 
code number that will be used in all data collection.  No one outside of the PI and office 
manager will have access to any data or information associated with the project or 
participants.   The data will be de-identified and also be kept on a password-protected 
computer by the office manager and the PI.  All data will be secured and accessed only 
by research staff.   

 
To maintain confidentiality of the information provided, all data will be secured 

in a locked office in the Center for Psychosocial Health Research at UNT. Should data 
pertaining to this research be published, your identity will not be revealed.     

 
Voluntary Participation: Participation in this research study is voluntary and 

you are free to withdraw your consent at any time without penalty or losing benefit to 
which you are otherwise entitled.   
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Questions about the Study: If you have any questions about the study, you may 
contact the Center for Psychosocial Health by phone at (940) 891-6844 or contact Mark 
Vosvick, Ph.D., Department of Psychology at (940) 565-4715 or by email at 
vosvick@unt.edu.  

 
Research Participant’s Rights: Your signature below indicates that you have 

read or have had read to you all of the above and that you confirm that all of the 
following: 

Dr. Vosvick or a designated research assistant from the Center for Psychosocial 
Health has explained the study to you and answered all of your questions.  You have been 
told the possible benefits and the potential risks and/or discomforts of the study. 

You understand that you do not have to take part in this study, and your refusal to 
participate or your decision to withdraw will involve no penalty or loss of rights or 
benefits.  The study personnel may choose to stop your participation at any time. 

You understand why the study is being conducted and how it will be performed.   
You understand your rights as a research participant and you voluntarily consent 

to participate in this study.   
 
You understand that you will receive a copy of this consent form. 
 
 
______________________________   

 _________________ 
Printed Name of Participant      Date 
 
 
 
______________________________   

 _________________ 
Signature of Participant      Date 
 
For the Principal Investigator or Designee: I certify that I have reviewed the 

contents of this form with the subject signing above.  I have explained the possible 
benefits and the potential risks and/or discomforts of the study.  It is my opinion that the 
participant understood the explanation. 

 
 
_____________________________    

 _________________ 
Signature of Principal Investigator or Designee    Date 

 

mailto:vosvick@unt.edu
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The Center for Psychosocial Health Research at UNT is initiating a new study 
examining stress in HIV+ adults.    We are currently actively involved in recruiting 
participants for a study called Project Heart.  The purpose of this study is to gather 
information about stress and health in HIV+ adults. The study is conducted in 2 phases.  
In Phase I, participants are asked to complete an anonymous computer-based survey, 
which takes about an hour, and are compensated $10 for their time.  Some participants 
will be schedule to come back to participate in Phase II.  During this phase, we will 
measure physiological indicators of stress (heart rate and blood pressure), participants 
will be compensated $25 for this phase.  Our Center is devoted to ensuring equal 
representation among all subgroups of the community. This study has been approvd by 
the Insititutional Review Board.  Participants can be scheduled to complete the survey in 
Dallas at the Resource Center, in Denton at our Center on the UNT campus, or in Fort 
Worth at the UNT Health Science Center.    

  
We are asking area groups and individuals to pass along word of our study to 

HIV+ individuals.  Also, we are opened to any suggestions on potential recruitment 
venues.  Our researchers are willing to speak to any group in the Dallas Fort Worth area.  
We are aware of the need for confidentiality and our researchers are trained to handle 
individuals' information with care. Please contact me with any questions or concerns, my 
contact information is listed below.  I look forward to hearing from you.   

 
Thank you,  
Researcher 
University of North Texas 
Center for Psychosocial Health Research  
 
For more information,  
contact us at cphprojectheart@gmail.com  
or visit our website at www.unt.edu/cph 
Terrill Hall 284 
940-891-6844 

 

mailto:cphprojectheart@gmail.com
http://www.unt.edu/cph
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1. Which of the following best describes your employment status? 
o Homemaker 
o Retired 
o Working full time for pay 
o Working part time for pay 
o Not currently employed looking for work for less than 3 months 
o Not currently employed looking for work for more than 3 months 
o On leave of absence 
o Disabled (not working because of temporary or permanent disability) 
o Other (please specify): ____________________________________  
 

2. What kind of occupation do you/ did you have? 
o Professional 
o Technical 
o Clerical 
o Crafts 
o Operatives 
o Service or Domestic (Homemaker)  
o Other (please specify: __________________________________ 

 

3. How satisfied would you say you are/ were with your work? 
o Very dissatisfied 
o Somewhat dissatisfied 
o Neither dissatisfied nor satisfied 
o Somewhat satisfied 
o Very satisfied 

4. Has your heart condition caused you to be unemployed? 
o Yes 
o No 

5. Which category best describes your yearly household income before taxes? Please 
consider all sources that contribute to your income (e.g., pay, gifts, investments, etc.) 

o Less than $5,000 
o $5,000 – $9,999 
o $10,000 – $14,999 
o $15,000 – $19,999 
o $20,000 – $29, 999 
o $30,000 – $39,999 
o $40,000 –$49,999 
o $50,000 – $69,999 
o $70,000 – $99,999 
o $100,000 – $124, 999 
o $125,000 or more 
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Project Heart 
 
You have participated in a study of stress and health.  This study addressed issues 

such as health conditions, health-related behaviors, and various psychological and social 
factors affecting HIV-positive individuals.  The purpose of this survey was to evaluate 
psychophysiological manifestations of stress associated with negative affect.  To 
accomplish this we measured heart rate variability (HRV) associated with negative 
imagery.  HRV is a physiological measure of stress, which is commonly used in clinical 
settings.  If differences in HRV levels are found, this will validate the use of this 
physiological measure in HIV+ individuals.   

 
Parts of this study may have been difficult, your generosity and willingness to 

participate in this study are greatly appreciated. Your input will help contribute to the 
understanding of stress and health in HIV+ individuals. Sometimes people find the 
subject matter of these questionnaires or imagery session disturbing. If answering any of 
these questions led you to feel distressed and you would like to speak to someone about 
your thoughts, please contact one of the following: 

 
Dallas Metrocare Services 
Phone: 214-743-1200 #0 
Services: Provides adult mental health care, medication management, and 

counseling services 
Fee: Sliding scale fee 
 
University of North Texas - Dallas Campus Counseling Clinic 
Phone: 972-780-3646 
 
Galaxy Counseling Center  
Phone: 972-272-4429 
Services: all types of counseling, individual and family, also have Anger 

Management group 
Fee: Sliding scale fee, typically ranges from $30-120 per session 

 
Legacy Counseling Center-Dallas 
Phone: 214-520-6308 
Services: Individual, group, and substance abuse counseling for persons living 

with HIV/AIDS 
Fee:  
AIDS Outreach Center  
Phone: 817-335-1994 
Services: Counseling for persons living with HIV/AIDS 
Fee: No Cost 
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University of North Texas Psychology Clinic 
Phone: 940-565-2631 or Metro 817-267-3731 ext.2631 

Services: Provides individual, group, marriage and family, and play therapy. as 
well as behavioral medicine health services and evaluations. 

http://www.psyc.unt.edu/clinic/index.htm 
Fee: Reduced - cost sliding scale 
 
Parkland Health and Hospital System – The Psychiatric ER 
Phone: 214-590-8761 
Services: Provides mostly emergency care, homicidal and suicidal intentions, will 

refer to appropriate clinic, will provide first time medication prescriptions if needed 
Fee: Cost depends on insurance, will provide North Star Insurance to those who 

do not have insurance 
 
 
As stated earlier, your responses to all of the questionnaires will be absolutely 

confidential. Your name will be converted to a code number, and only people who are 
associated with this research will see your name or your responses. 

 
If you have any questions about the study, you may contact the Center for 

Psychosocial Health by phone at (940) 891-6844 or contact Mark Vosvick, Ph.D., 
Department of Psychology at (940) 565-4715 or by email at vosvick@unt.edu.  

 
 

http://www.psyc.unt.edu/clinic/index.htm
mailto:vosvick@unt.edu
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