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Abstract

HIV infection is associated with lower health-related quality of life (HRQoL), which is influenced
by immunovirological factors, negative affect, neurocognitive impairment, and functional
dependence. Although apathy is a common neuropsychiatric sequela of HIV infection, emerging
findings regarding its unique role in lower HRQoL have been mixed. The present study was
guided by Wilson and Cleary's (1995) model in examining the association between apathy and
physical and mental HRQoL in 80 HIV+ individuals who completed a neuromedical examination,
neuropsychological assessment, structured psychiatric interview, and a series of questionnaires
including the SF-36. Apathy was measured using a composite of the apathy subscale of the Frontal
Systems Behavioral Scale and the vigor-activation subscale of the Profile of Mood States.
Independent of major depressive disorder, neurocognitive impairment, functional status, and
current CD4 count, apathy was strongly associated with HRQoL. Specifically, apathy and CD4
count were significant predictors of physical HRQoL, whereas apathy and depression were the
only predictors of mental HRQoL. All told, these findings suggest that apathy plays a unique role
in HRQoL and support the importance of assessing and managing apathy in an effort to maximize
health outcomes among individuals with HIV disease.
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The advances in combination antiretroviral therapy (CART) have improved the longevity of
individuals infected with HIV. Yet while cART has improved overall HIV disease outcomes
(Kitahata et al., 2009), HIV-infected individuals still face numerous psychosocial (e.g.
stigma), medical (e.g. hepatitis C), neuropsychiatric (e.g. depression), and neurological (e.g.
neurocognitive impairment) complications. These issues often adversely impact health-
related quality of life (HRQoL), which is a multidimensional concept that characterizes an
individual's well-being across physical, mental, emotional and social functioning (Wilson &
Cleary, 1995). Relative to the general population, HIV-infected individuals consistently
report lower levels of HRQoL (e.g. Piette, Wachtel, Mor, & Mayer, 1995). With the
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reduction in HIV-associated morbidity and mortality in the CART era, improving quality-
adjusted survival has become a major goal of HIV disease management (Wu, 2000).

Wilson and Cleary's (1995) model of HRQoL posits that biological factors lead to physical
and psychological symptoms, which manifest in functional impairment and consequently
lower HRQoL. At the level of individual factors, several studies in HIV+ cohorts provide
support for the contribution of demographic (e.g. age; Rodriguez-Penney et al., 2013) and
environmental factors (e.g. social support; Oetzel et al., 2014), immunovirological variables
(e.g. CD4 counts; Weinfurt, Willke, Glick, Freimuth, & Schulman, 2000), neurocognitive
impairment (e.g. Osowiecki et al., 2000) and functional dependence (e.g. Liu et al., 2006) in
lower HRQoL in HIV. At the multivariate level, the Wilson and Cleary model was supported
in a study of 395 HIV+ persons by Sousa and Kwok (2006) who found that lower current
immune functioning (i.e. CD4 count) was related to greater physical symptoms, which was
associated with poorer functional status and general health perceptions, which in turn was
significantly related to lower overall HRQoL.

Here, we use the Wilson and Clearly model to guide our investigation of the role of
neuropsychiatric symptoms in HIV-associated HRQoL. HIV infection is commonly
accompanied by various neuropsychiatric complications such as depression, alexithymia,
and apathy. To date, depression has received the most empirical attention among the
neuropsychiatric aspects of HIV in the context of HRQoL. Depression is reliably associated
with multiple aspects of HRQoL among persons living with HIV (Jia, Uphold, Wu, Chen, &
Duncan, 2005). Alterations in emotion regulation and cognitive emotional processing,
known as alexithymia, are also associated with lower HRQoL in HIV disease (Bogdanova,
Diaz-Santos, & Cronin-Golomb, 2010).

Apathy is a related, but dissociable, neuropsychiatric syndrome that might play an important
role in HRQoL among persons infected with HIV. Defined as the lack of cognitive, physical,
and emotional motivation, apathy is exacerbated in early HIV infection (Kamat et al., in
press) and occurs in an estimated 40% of chronically infected HIV+ persons (e.g. Kamat,
Woods, Marcotte, Ellis, & Grant, 2012). Apathy is separable from depression (e.g. Paul et
al., 2005) and neurocognitive impairment (e.g. Robinson-Papp et al., 2008) in HIV disease
and is related to frontostriatal white matter abnormalities (e.g. Kamat et al., 2014). Apathy is
also associated with worse functional outcomes in HIV, including poor medication
management outcomes (e.g. Barclay et al., 2007) and greater severity of impairments in
activities of daily living (Kamat et al., 2012). In the context of Wilson and Cleary's model,
this literature suggests that circuit-specific central nervous system changes (i.e. biological
factors) lead to apathy (i.e. neuropsychiatric symptom), which has an adverse effect of
everyday functioning outcomes (i.e. functional status) in HI\-infected persons. Thus, it
stands to reason that apathy may also be a determinant of HRQoL in HIV.

To date, there have only been two studies that have examined the relationship between
apathy and HRQoL in HIV. In Rabkin et al. 2000 reported that, after controlling for
depression, the Apathy Evaluation Scale (AES) showed medium associations with the
Endicott Quality of Life Enjoyment and Satisfaction questionnaire in separate samples of 75
HIV+ men and 58 HIV+ women. In contrast, Tate et al. (2003) found a modest, independent
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association between the AES and mental health and role disruption scales of the SF-36 in 45
HIV+ persons after controlling for depression. However, the AES was not significantly
associated with physical scale of the SF-36 in this study and the authors concluded that
apathy might be less important than depression with regard to QoL in HIV disease (Tate et
al., 2003). Given these conflicting prior findings, the current study aimed to extend the
limited literature by investigating the association between apathy and both mental and
physical HRQoL in the context of biologic, neuropsychiatric, and functional factors
suggested by the Wilson and Cleary model. Such an approach would serve to characterize
the unique relationship between apathy and HRQoL over and above other relevant
determinants. It was specifically hypothesized that elevated levels of current apathy
(quantified using a composite score rather than a single instrument) would uniquely predict
physical and mental HRQoL, independent of HIV disease severity (e.g. current CD4 count),
depression, neurocognitive deficits, and functional status in HIV.

Methods

Participants

Study participants included 80 HIV+ individuals recruited from local HIV clinics and
community-based organizations. The study was approved by the local Institutional Review
Board and all participants provided written, informed consent. Study exclusions included
neuromedical conditions (e.g. seizure disorders, closed head injury, and stroke), severe
psychiatric disorders (e.g. psychosis), current substance use disorder, and positive
Breathalyzer for alcohol or urine toxicology for illicit drugs. HIV serostatus was determined
with Medmira rapid tests. The demographic, clinical, neurocognitive, and psychiatric
characteristics of the study sample are presented in Table 1.

Procedure

Apathy—As there are no single, “gold standard” measures of apathy, we used a
composite score approach by using two well-validated questionnaires that assess apathy
symptomatology. As shown in Table 2, study participants completed the 14-item apathy
subscale of the self-report version of the Frontal Systems Behavior Scale (FrSBe; Grace &
Malloy, 2001) and the Vigor-Activation subscale of the Profile of Mood States (POMS;
McNair, Lorr, & Droppleman, 1981). Raw scores from these two subscales were converted
to sample-based z-scores and averaged to yield the apathy composite score. The Pearson
product moment correlation coefficient for the two scales was large (r= -.55, p<.001)
providing evidence of convergent validity and thus supported their use as a composite.

Health-related quality of life—Participants were also administered the RAND 36-item
Short Form Health Survey (SF-36), a well-validated index of HRQoL that is designed to
assess physical and mental health well-being (Bing et al., 2000; Lamping, 1994). The
Physical and Mental Health subscales are each comprised of four subscales, and range from
0 to 100 where higher scores indicate better HRQoL (see Table 2). The Physical Health
summary measure consists of the Physical Functioning, Physical Role Functioning, Bodily
Pain, and General Health subscales. The SF-36's Mental Health summary score consists of
the Vitality, Social Functioning, Emotional well-being, and Emotional Role Functioning
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subscales. Continuous Physical and Mental HRQoL summary scores were used for the
primary study analyses.

Mood and substance use disorders—Current (i.e. 30-day) and lifetime mood
disorders, as well as diagnoses of lifetime alcohol, marijuana, methamphetamine, cocaine,
and opioid use disorders were determined with the Composite International Diagnostic
Interview (CIDI; Wittchen, 1994).

Neurocognitive assessment—Participants completed the CogState
(www.cogstate.com), which has been validated for use in HIV (e.g. Cysique, Maruf, Darby,
& Brew, 2006) and consists of tasks that assess psychomotor function (simple detection
task), visual attention (identification, simple matching and monitoring tasks), executive
functions (working memory and complex matching tasks) and learning. Raw scores were
converted to demographically-adjusted T-scores, which were then used to generate a Global
Deficit Score (see Carey et al., 2004).

Real-world functional assessment—Consistent with previous studies (e.g. Doyle et
al., 2013), a composite variable was constructed to measure functional impairment. We
assessed five functional domains (i.e. cognitive symptoms in daily life, basic and
instrumental activities of daily living, clinician-rated global functioning, and employment).
Within each of these domains, participants were dichotomized as “impaired” or “normal”
according to established procedures (for details, see Doyle et al., 2013). Individuals with
impairment in two or more domains were classified as globally functionally impaired.

Statistical analyses—We first conducted simple univariate Pearson correlations
between apathy and the SF-36. Our primary study hypotheses were tested using a series of
multiple regressions in which the SF-36 QoL variables were the criteria and the apathy
composite was our primary predictor of interest. A linear regression model allowed us to
examine the unique relationship between apathy and HRQoL while adjusting for multiple
covariates. Guided by the Wilson & Cleary model, we selected key biological (i.e. CD4
count), neuropsychiatric (i.e. major depression diagnosis), neurological (i.e. global
neurocognitive deficit score), and functional (i.e. dependence status) covariates on an a priori
basis. Of course, there are other variables that might also be considered important on an a
priori bases; for example certain demographics like age or gender. We examined whether
age and gender were associated with apathy and HRQoL; as they were not confounding
variables (i.e. not significantly correlated with both apathy and HRQoL), they were not
added as covariates in the model in order to not overfit the models. Also of note, major
depressive disorder (MDD) diagnosis was entered in the model rather than current
depressive symptoms as this allowed us to take a more stringent approach in accounting for
apathy that may be related to a prior episode of depression. The critical alpha was set at .05.

Figures 1 and 2 show that there was a robust negative correlation between apathy and the
Physical and Mental Health summary scores of the SF-36 (ps < .001).
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SF-36 Physical Health

As shown in Table 3, a significant regression model was observed for the SF-36 Physical
Health scale (p < .001), with apathy and current CD4 count being significant predictors (ps
<.05). The remaining covariates were not significantly associated with the overall Physical
Health scale (ps>.10). When age and gender were added to the model as covariates, the
pattern of results was unchanged. Similar associations between apathy and HRQoL were
observed across the individual subscales that make up the Physical Health domain, including
Physical Functioning, Physical Role Limitations, Bodily Pain, and General Health (ps<.
05).

SF-36 Mental Health

The multiple regression model for the SF-36 Mental Health was also significant (p < .001).
Consistent with the Physical Health regression described above, apathy was a significant
predictor of Mental Health (p < .001). Major depression was only marginally related to
Mental Health (p = .05), while the other covariates were not significant in this model (see
Table 3). The inclusion of age and gender as covariates in this model did not change the
pattern of findings.

With regard to the subscales of the Mental Health scale, the models predicting ratings of
Vitality, Social Functioning, Emotional Role Functioning, and Emotional Well-being were
all significant (ps < .01) and showed significant, notable contributions of apathy in each case
(ps<.05).

Discussion

There is growing evidence to suggest that apathy may develop secondary to HIV-associated
neuropathologic changes in frontostriatal systems and increase the risk of functional
dependence. However, the extent to which apathy plays a key role in lower HRQoL in HIV
disease remains undetermined, as the only two existing studies on this topic have produced
mixed results (Rabkin et al., 2000; Tate et al., 2003). Results from our study suggest that
apathy is strongly and uniquely associated with lower physical and mental HRQoL in
persons infected with HIV. The association between apathy and HRQoL was independent of
current immune function, depression, neurocognitive impairment, and dependence in
everyday functioning. Our findings converge with Rabkin et al. (2000), but differ from Tate
et al. (2003) who posited that depression may be more important than apathy in QoL among
individuals with HIV. In addition to using a composite measure of apathy and having a larger
sample, our study differed from Tate et al. in that less than 10 % of our cohort met criteria
for current depression and 31% reported clinically significant current depressive symptoms
(vs. 80% with clinically significant mood symptoms in the Tate et al. cohort). Of note, our
rates are consistent with the 11 % rate of current major depression or dysthymia reported by
Rabkin et al. as well as the national epidemiological estimates of major depressive disorder
in HIV (e.g. Heaton et al., 2010). It is possible that the markedly high level of current
depression in the Tate et al. study may have led to the over-estimation of the effect of
depression on QoL. Nonetheless, the disparity between these findings warrants
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reconsideration of the possibly unique relationship between apathy and HRQoL in HIV
disease.

The analyses of the correlates of physical and mental health related HRQoL revealed a
distinct pattern of predictors. Apathy and current CD4 count were associated with physical
HRQoL. Within the context of the Wilson and Cleary (1995) model, this is consistent with
the theorized role of neurobehavioral impairment and biological factors in disrupting
HRQoL. The effects of biological factors (in this case CD4 count) on health and QoL may
be mediated by changes in the organ system (e.g. systemic inflammation and central nervous
system abnormalities). The resultant symptoms, whether physical or neuropsychiatric,
influence an individual's subjective sense of physical well-being (Wilson & Cleary, 1995).
We did not examine the causal relationships posited by the Wilson and Cleary (1995) model,
future studies may benefit from further characterizing the association between apathy,
changes in specific physical abilities, and functional status. These efforts may serve to guide
rehabilitation efforts for individuals experiencing impairments in everyday functioning
secondary to neuropsychiatric disturbances.

Mental HRQoL, on the other hand, was independently associated with both apathy and
depression. Features of apathy such as impaired processing of emotions and affect as well as
reduced goal-directed behavior (e.g. Levy & Dubois, 2006) may result in the withdrawal
from social activities, occupations, and relationships, and consequently decrease HRQoL
within the mental health domain (Leroi et al., 2011). In fact, our data provide some support
for this; apathy ratings were independently associated with poor self-reported vitality, extent
and duration of social interactions, and emotional well-being. Interestingly, apathy was the
only significant predictor of impaired role functioning secondary to emotional problems.
This suggests that HIV-associated disruption in emotional-affective processing, compared to
depression, may have a greater bearing on psychologically driven problems in activities of
daily living. The effect of depression on poor HRQoL has been well documented in various
disease groups (e.g. Gaynes, Burns, Tweed, & Erickson, 2002), including HIV-infected
individuals (e.g. Tate et al., 2003). It has been proposed that depression may be related to
poor perceived control over one's illness and/or the perceived severity of one's disease,
thereby impacting mental health related quality of life (e.g. Paschalides et al., 2004). Future
longitudinal research is needed to tease apart the mechanisms through which apathy and
depression independently impact various domains of mental QoL.

This study has limitations that warrant consideration. The first is the cross-sectional study
design, which does not permit examination of the trajectories of apathy, depression, and the
consequent changes in HRQoL over the course of the disease. Second, we used self-report
measures of apathy and everyday functioning outcomes, whose accuracy may be affected by
bias, depression, and/or mild anosognosia (Blackstone et al., 2012). Nonetheless, there is
strong evidence of the construct validity of self-report apathy measures, including
associations with neuroanatomical abnormalities and impaired everyday functioning. Future
studies may benefit from using objective measures of everyday functioning (e.g. electronic
medication adherence tracking) and clinical interview (e.g. Neuropsychiatric Inventory;
Cummings et al., 1994) or informant report to assess neuropsychiatric disturbance. Future
investigations may also elucidate the relative benefit of using apathy composites versus other
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measures (e.g. Marin Apathy Evaluation scale) that have been commonly used in assessing
this construct in HIV.

The high prevalence of apathy in HIV infection and its association with poor HRQoL has
implications for the management of this disease in early as well as chronic stages. Our data
indicate that HIV treatment providers should assess symptoms of apathy, not only
depression, as it has a clinically meaningful impact on physical and mental well-being in this
population. There is some evidence supporting pharmacological and behavioral
interventions for apathy in non-HIV populations (e.g. Roth, Flashman, & McAllister, 2007),
however it remains to be seen whether such therapies are effective in HIV+ persons and can
produce downstream improvements in HRQoL.
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Figure 1.

Relationship between the SF-36 Physical Health summary score and apathy composite
among 80 participants with HIV disease. Pearson's r=—.51.
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Figure 2.

Relationship between the SF-36 Mental Health summary score and apathy composite among
80 participants with HIV disease. Pearson's r=-.51.
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Table 1

Study sample demographic and clinical characteristics (V= 80).

Mean (SD); (range)

Demographic variables

Age, years 46.2 (9.8); (24, 60)
Education, years 13.6 (2.5); (5, 20)
Sex (% male) 89.2
Ethnicity
Caucasian (%) 57.5
African American (%) 20.0
Hispanic (%) 175
Other (%) 5.0
Psychiatric characteristics
Current Major Depressive disorder (%) 25
Lifetime Major Depressive disorder (%) 60.0
Lifetime Alcohol use disorder (%) 46.8
Lifetime non-Alcohol use disorder (%) 21.3

Neurocognitive and Everyday functioning

Global Deficit Score .84 (.9)
Proportion with functional impairment (%) 50.0
Proportion classified as dependent using PAOFI (%) 50.0
Proportion classified as dependent using ADLQ (%) 17.8
Proportion classified as dependent using Karnofsky (%) 329
Proportion unemployed (%) 52.5

HIV disease characteristics

Nadir CD4 count (median, IQR) 199.5 (58.2, 307.5)
Estimated duration of infection (years; median, IQR) 10.6 (4.4, 22.1)
Proportion on cART (%) 92.0
Current CD4 count (median, IQR) 659 (412.0, 854.5)
AIDS (%) 54

HIV RNA logy, (median, IQR) 1.6 (1.6, 1.6)

Notes. PAOFI = Patient's Assessment of Own Functioning, with dependence classified as more than 3 cognitive tasks that cause problems at least
“often”; ADLQ = Activities of Daily Living Questionnaire, with dependence classified as more than 1 domain in which at least mild dependence
was reported; Karnofsky = Karnofsky Performance Scale, clinician-rated functional status. /QR = Interquartile range.
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Apathy and quality of life scores for the study sample (/= 80).

Mean (SD); (range)

Apathy variables

Quality of Life (SF-36) variables

FrSBe Apathy Scale
Clinically elevated (%)

POMS Vigor-Activation Scale

Clinically elevated (%)

Physical health

Physical functioning
Physical role limitation
Bodily pain

General health

Mental health

Vitality
Social functioning
Emotional role limitation

Emotional well-being

29.8 (8.8); (15, 52)
325
16.7 (7.5)
15.0

47.7 (13.0); (17.4, 71.5)
79.94 (24.2); (0, 100)
68.15 (41.7); (0, 100)
66.51 (30.5); (0, 100)
60.78 (25.0); (0, 100)

4535 (13.3); (11.4, 64.6)
59.52 (20.3); (0, 100)
72.17 (27.1); (0, 100)
65.87 (42.3); (0, 100)
73.90 (17.80); (0, 100)

Note:

JFrSBe = Frontal Systems Behavior Scale, T-scores > 65 are considered clinically elevated; POMS = Profile of Mood States, on the Vigor-

Activation scale, T-scores < 35 are considered clinically elevated.

Table 2

Page 13

2 . .
SF-36 Subscale scores are norm-based scores. The Physical and Mental Health summary scores are calculated using the norm-based subscale z-
scores and the physical and mental factor coefficients.
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