1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
AIDS Behav. Author manuscript; available in PMC 2021 June 01.

-, HHS Public Access
«

Published in final edited form as:
AIDS Behav. 2020 June ; 24(6): 1592-1598. doi:10.1007/s10461-019-02635-0.

Successful functional aging in middle-aged and older adults
with HIV

Pariya L. Fazelil, Steven Paul Woods?, David E. Vancel
luniversity of Alabama at Birmingham, School of Nursing, Birmingham, Alabama, USA

2University of Houston, Department of Psychology, Houston, Texas, USA

Abstract

People living with HIV (PLWH) experience greater everyday functioning impairment. We
examined frequency and correlates of successful functional aging (SFA) in PLWH. Using gold-
standard questionnaires, SFA was defined in 174 HIV+ and 71 HIV- adults as absence of
significant everyday cognitive symptoms and declines in instrumental activities of daily living.
More HIV- (45%) than HIV+ (18%) adults met SFA criteria (p<0.01). Depression, cognitive
functioning, socioeconomic status, and HIV status were independent correlates of SFA (p-
values<0.05). Motor ability, learning, and verbal fluency were associated with SFA. SFA was
associated with health-related quality of life (HRQoL). PLWH are three times less likely to
achieve SFA than HIV- adults, a phenotype that translates to HRQoL. While SFA is multifactorial,
driven by clinico-demographic factors, HIV may pose additional risk to achieving SFA. Further
work should examine other mechanisms whereby HIV hinders SFA (e.g., biomarkers, stress,
mental health) and ultimately inform interventions to facilitate SFA.
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Introduction

As individuals are living longer with HIV, the need to examine the effects of HIV disease in
the context of aging is paramount. Older people living with HIV (PLWH) experience greater
levels of a host of physicall2, cognitive34, and emotional®>® comorbidities than their
seronegative counterparts. All of these factors can increase the risk for worse everyday
functioning, disability, poorer health outcomes, and lower quality of life among older
PLWH. Indeed, studies show additive effects of HIV and aging in multiple areas of everyday
functioning capacity and manifest status, including basic and instrumental activities of daily
living” and vocational functioning®. In fact, impairment in everyday functioning may occur
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in over 50% in older PLWH?®. Further, estimates from a large study suggest that nearly half
of US PLWH received disability benefits, which was nine-fold higher than observed in
seronegatives?0.

Yet, there is ostensibly a subset of older PLWH who not only avoid functional disability, but
are thriving and achieve successful everyday functioning outcomes. Identification and
clinical characterization of such “successful functional agers” among PLWH may provide
valuable insights for developing cognitive, behavioral, emotional, and physical interventions
to promote positive everyday functioning and health outcomes. This effort is informed by
the growing number of studies examining successful aging in various clinical domains (e.g.,
physical, cognitive) among PLWH, with heterogeneity in the definitions and
operationalizations used. As in the larger aging literature, the construct of successful aging
varies widely in HIV, but generally aims to represent those PLWH with the highest level of
functioning. These definitions have ranged from those focusing on subjective, patient-
centered definitions to those including broad and global operationalizations as well as more
domain-specific phenotypes such as positive psychological factors (e.g., resilience) and
neurocognition (e.g., optimal subjective and objective cognitive functioning). For example,
studies of successful cognitive aging - as defined by absence of objective neurocognitive
deficits and subjective cognitive complaints - have shown that only approximately 20-30%
of PLWH present with this phenotype as compared to approximately 30-50% of
seronegative counterparts!1-12, Among older PLWH, successful cognitive aging is associated
with better everyday functioning outcomes, including fewer declines in activities of daily
living!?, better health behaviors (e.g., medication management)1, positive psychological
factors13, and higher quality of lifel2.

Thus the aim of this study was to determine the frequency and clinical correlates of
successful functional aging (SFA) in PLWH. That is, are HIVV+ adults and older adults less
likely to present with successful functional outcomes than their HIVV-negative counterparts?
Although positive psychological factors and neurocognition play a role in functional aging
in HIV, they are neither necessary nor sufficient in predicting functional disability. Such
understanding of this end of the spectrum of functioning in PLWH will ultimately help to
identify potentially modifiable correlates of such outcomes. Importantly, little work has
examined this topic in the Deep South, which has become an epicenter of the HIV/AIDS
epidemic and reflects a unique demographic from the cohorts prevailing in the
neurobehavioral HIV/AIDS literature (e.g., New York City, Southern California),
particularly in terms of higher burden of those of lower socioeconomic status (SES) and
African Americans. Thus, the purpose of the current study was to examine the prevalence of
SFA in a cohort of HIV+ and HIV-negative adults and older adults in the Deep south.
Further, we examined demographic, health, psychological, and neurocognitive correlates of
SFA. Finally, we examined the association between SFA and quality of life outcomes in
PLWH.
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Materials and Method

Participants and Procedure

Measures

Two hundred forty-five participants were included in the current study (n=174 HIV+ and
n=71 HIV-). HIV+ participants were recruited from a University HIV/AIDS Clinic. A brief
telephone screen determined eligibility, which included the following: no major conditions
that may affect neurocognitive functioning (e.g., Schizophrenia, Alzheimer’s disease), no
gross sensory deficits, no head injury with loss of consciousness longer than 30 minutes, and
not currently undergoing chemo or radiation therapy. The only difference between HIV+ and
HIV-participants in enrollment criteria was a 40+ age cutoff was used for HIV+ participants
while 50+ was used for HIV- participants. While age 50 is often used as the cutoff in studies
pertaining to aging-related issues in PLWH, the parent study from which these data were
derived employed a 40+ cutoff for several reasons: 1) the prevalence of HAND is higher is
middle-aged and older PLWH than their younger counterparts, 2) using a younger cutoff
allowed more variability in age to examine in analyses, 3) given that cognitive declines in
fluid abilities may begin in the 40’s in PLWH, examining correlates of cognitive and
functional outcomes from a life course perspective may be advantageous, particularly with
regard to identifying early indicators of decline and implications for interventions. After
providing written, informed consent, enrolled participants completed a comprehensive
battery including neurocognitive and everyday functioning measures. Table | displays the
sample’s clinicodemographic characteristics.

Sociodemographics—Sociodemographics were gathered via a self-report questionnaire
and included: age, sex, race/ethnicity, years of education, and yearly household income (i.e.,
1 =$0-$10,000 to 11 = $100,001 and above). Verbal 1Q was estimated from the reading
subtest of the Wide Range Achievement Test-4th Edition (WRAT-4;14). Given the
conceptual overlap and collinearity between education, income, and verbal 1Q (mean
Pearson’s r=.56), a SES composite was created as the sample-based z-score of those three
variables for use in analyses.

Successful functional aging—Successful functional aging (SFA) was assessed with
two gold standard self-report everyday functioning measures. Instrumental activities of daily
living (IADL) declines were measured using the Heaton version of the Lawton and Brody
(1969) scale (Heaton, Marcotte, et al., 2004; Woods et al., 2008). Participants rated current
abilities compared to previous levels of functioning across 12 domains: housekeeping, home
repairs, laundry, managing finances, managing medications, shopping, buying groceries,
cooking, working, transportation, understanding written material/television, and using the
telephone. Total number of IADL declines was derived as a continuous score (possible
range: 0-12). The Patient’s Assessment of Own Functioning Inventory (PAOFI) was used to
measure perceived cognitive symptoms in everyday life across the domains of memory,
language and communication, use of hands, sensory-perceptual, higher level cognitive and
intellectual function, and work (if applicable) (Chelune, Heaton, & Lehman, 1986). The
scale includes 34 items with Likert-type scale responses: “Almost always”, “Very often”,
“Fairly often”, “Once in a while”, “Very infrequently”, and “Almost never”. Items endorsed
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as “fairly often” or greater were classified as “significant” cognitive symptoms. The primary
outcome on the PAOFI was the number of significant everyday cognitive symptoms
(possible range: 0-34). Participants with zero IADL declines (56% of sample) and one or
fewer cognitive symptoms (37% of sample) were classified as SFA+ (26% of sample), while
persons not meeting both of those criteria were classified as SFA- (74% of sample).

Neurocognitive functioning—Neurocognitive functioning was assessed via a
comprehensive, seven-domain, gold-standard neurocognitive battery (Woods 2004)15:16,
Raw test scores were converted to demographically-corrected T-scores using the most
appropriate normative corrections!’. Neurocognitive impairment (NCI) was defined using
the published clinical ratings approach, such that those with a global clinical rating of 5 or
greater (which is indicative of at least two cognitive domains in the impaired range) were
classified as impaired’8. Global clinical ratings were used in analyses while the NCI
classification was used for descriptive purposes.

Clinical Variables—HIV characteristics were derived from interview and clinic records
and included current and nadir CD4 count, plasma viral load, treatment status (on/off), and
estimated duration of HIV disease. All participants provided urine samples for toxicology
(TransMed®) for the following illicit substances: amphetamines, methamphetamine, opiates,
and cocaine. The Center for Epidemiological Studies Depression Scale (CES-D; 19) was
used to assess depressive symptomology and scores of 16 or greater were categorized as
clinically relevant. Comorbidities were assessed via a self-report health questionnaire.

Quality of life—Within the HIV+ sample, health-related quality of life (HRQoL) was
assessed with the Medical Outcomes Study HIV Health Survey (MOS-HIV)20 which is a
well-validated 35-item measure assessing 10 dimensions of HRQoL (i.e., general health
perceptions, physical functioning, role functioning, pain, social functioning, mental health,
energy/fatigue, health distress, cognitive functioning, and quality of life). Scores on each of
these dimension scales are used to calculate overall physical health summary (PHS) and
mental health summary (MHS) scores using standardized criteria?L.

The primary model was a logistic regression in which HIV serostatus was used to predict
SFA group. In order to determine covariates for the model, we first compared the HIV
groups on demographic and clinical variables listed in Table | using t-tests or chi square tests
when appropriate. Similarly, the SFA groups were examined for differences in the variables
listed in Table I. All variables that were associated with either HIV status or SFA were
entered into a nominal logistic regression predicting SFA, along with HIV status. Finally,
within the HIVV+ group, multivariable analysis of variance (MANOVA) was used to examine
the association of SFA with the PHS and MHS HRQoL scores, using a similar covariate
selection approach as mentioned above. A critical alpha of .05 was used throughout. All
analyses were conducted in JMP Pro version 14.

AIDS Behav. Author manuscript; available in PMC 2021 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fazeli et al.

Results

Page 5

HIV+ and HIV- groups differed on age, gender, race, and SES (ps < .05). Clinical variables
were largely similar between groups (ps >.05), with the exception that the HIVV+ group had
significantly more individuals with clinically relevant depressive symptomatology (p<0.01).
At the univariate level, the HIV- group had significantly more individuals meeting the
criteria for SFA (45%) than the HIVV+ group (18%) (odds ratio (OR) = 3.64, 95% confidence
interval (Cl) = 1.99 — 6.67, p<0.01). Regarding correlates of SFA in the full sample, the
following emerged: the SFA+ group was significantly more likely to be older and white,
have higher SES and lower global clinical ratings (i.e., better cognitive functioning) and less
likely to have depressive symptoms (ps < .05). A multivariable logistic regression in the
overall sample including age, gender, race, SES, depressive symptoms, and global clinical
ratings showed that SES, depressive symptoms, and global clinical ratings remained
independent correlates of SFA (ps<0.05) while age (p=0.19), gender (p=0.16), and race
(p=0.64) were not retained. A follow-up analysis modeling HIV status along with these three
significant correlates showed that all variables were significant independent correlates of
SFA (ps<0.05) (Table II). Univariate analyses between individual domain ratings and SFA
among the HIV+ sample showed that those with SFA had significantly lower domain ratings
(better performance) in motor function (Cohen’s d=0.42, p=0.04). Statistical trends with
comparable effect sizes emerged in the domains of verbal fluency (Cohen’s d = 0.40,
p=0.05) and learning (Cohen’s d=0.35, p=0.08).

Given that 41% of the HIV+ sample was aged 40-49, we conducted a sensitivity analysis
comparing those HIV+ aged 50+ (n=103) to the HIV- sample (n=71). These results were
consistent with those in the larger sample. The same serostatus group differences emerged as
with the full HIV+ sample: the HIV+ 50+ group was on average significantly younger, more
likely to be non-white and male, had lower SES, and was more likely to be depressed than
the HIV-group (ps < .05). At the univariate level, the HIV- group had significantly more
individuals meeting the criteria for SFA (45%) than the HIVV+ group (20%) (OR = 3.20, 95%
Cl =1.64 - 6.26, p<0.01). As with the serostatus differences, the same differences by SFA
status emerged in the 174 subjects aged 50+: the SFA+ group was significantly more likely
to be older and white, have higher SES and lower global clinical ratings (i.e., better cognitive
functioning) and less likely to have depressive symptoms (ps < .05). A multivariable model
showed that depressive symptoms and HIV status were significant correlates of SFA
(ps<0.05).

Finally, we examined the association of SFA with HRQoL in our HIV+ sample. First we
conducted separate linear regressions for PHS and MHS that included variables associated
with SFA (i.e., age, SES, race, depression, global clinical ratings). These analyses
determined that depression and global clinical ratings would be entered as covariates in the
following MANOVA. The mixed model MANOVA including depression, global clinical
ratings, SFA, and the SFA x HRQoL interaction as the independent variables and PHS and
MHS as the within-subjects dependent variables showed main effects of both depression and
SFA on HRQoL (p<0.001). The SFA x HRQoL was not significant (p=0.13), suggesting that
the magnitude of the association between SFA and HRQoL is similar for both physical and
mental HRQoL.
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Discussion

With the aging of the HIV population, greater understanding of the intersection of age and
HIV on outcomes is necessary. Indeed, studies show that older HIV+ adults exhibit poorer
daily functioning than their younger and seronegative counterparts. Over the course of the
epidemic, research has evolved from focusing on risk factors for poor outcomes, to isolating
protective factors whereby a subset of PLWH avoid such functional disability, which may
mirror those found in the normal aging literature. The goal of this study was to examine
prevalence of SFA in HIV+ adults as compared to HIV seronegative adults and to determine
correlates of this phenotype.

We found that HIV+ adults were three times less likely to achieve SFA than HIV- adults.
This difference remained even when accounting for important socio-clinical factors that
were associated with both HIV status and SFA status, including SES, depression, and
cognitive functioning. This suggests that HIV confers additional risk that may prevent some
PLWH from experiencing SFA. This expands prior work demonstrating everyday
functioning dysfunction in PLWH by suggesting that this population is also less likely to
achieve optimal daily functioning as operationalized as absence of everyday cognitive
symptoms and IADL declines and dependence using validated instruments commonly
applied in the neuroAIDS literature. These lower rates of SFA in our HIV+ group are
similar, although somewhat lower than in prior studies of successful cognitive aging in
PLWH. This suggests that SFA may be a particularly difficult outcome to achieve in the
context of HIV disease.

These results suggest that SFA is multifactorial, with contributions from psychosocial and
neuropsychiatric factors. Our findings yielded similar sociodemographic and psychological
correlates that have been found in studies predicting everyday functioning and successful
cognitive aging in PLWH11.12.15.22 55 wel| as without HIV23:24, These included higher SES,
better mood, white race, and better cognitive performance. Interestingly, physical health and
disease indices were not associated with this SFA phenotype. Prior work on other successful
aging operationalizations in PLWH (e.g., successful cognitive aging)11-13 have also
demonstrated no associations between disease severity and such outcomes, which may be
driven by largely healthy samples, but may also suggest the importance of examining non-
HIV biomarkers in the ART era, such as those included in the Veterans Aging Cohort Study
(VACS) Index (e.g., renal functioning, Hepatitis C status)?>.

There may be several other unexamined variables that may explain the independent
association of HIV of SFA beyond the clinic-demographic variables included in this study.
Recent work examining trauma, economic hardship, and stress in PLWH showed that these
contextual factors were associated with everyday functioning in PLWH but not in
seronegative adults?6. Thus while we demonstrated an independent effect for SES in the
current study, additional examination of related factors may have explained additional
variance in SFA. Furthermore, while we found a clear association of depressive symptoms
with SFA, a more granular examination of specific components of depression (e.g., somatic)
as well as broader aspects of negative affect (e.g., anxiety, apathy) may provide a clearer
understanding of how mental health hinders SFA. Indeed, apathy is prevalent in PLWH?27:28
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and shows a consistent association with everyday functioning?8:29 and quality of life3C in
this population over and above psychiatric disorders. Furthermore, aspects of personality
such as conscientiousness may play a role in SFA, perhaps via greater compensatory
mechanism use and tendencies towards better organization and goal attainment that are
important for successful execution of daily activities. In Alzheimer’s disease for example,
low conscientiousness has shown independent associations with impairment in performance
of IADLs, above and beyond demographics and cognitive dysfunction3L.

Our finding that global cognitive functioning emerged as an independent predictor over and
above demographics and depression was also consistent with prior work in PLWH as well as
in the larger aging literature and speaks to the multifactorial mechanisms contributing to
SFA. Further exploration of individual cognitive domains that may have been driving this
effect showed that motor function as well as verbal fluency and learning may contribute to
SFA. Regarding the motor findings, prior studies have shown that even mild extrapyramidal
dysfunction is associated with IADL dependence and lower quality of life among older HIV
+ adults 32:33, Similarly, recent work in PLWH has focused on the frailty phenotype and
suggests this factor may confer risk for poorer everyday functioning34 and less successful
aging®®. Our finding that fluency was a correlate of SFA also supports existing work
demonstrating that executive dysfunction is associated with IADL dependence3233, For
example, it has been suggested that impaired action fluency, an indicator of impaired frontal
systems, may adversely affect IADL functioning via disruption of cognitive scripts needed
to successfully perform IADL tasks. Similarly, our finding that poorer functioning in
learning may hinder SFA further supports the role of frontal systems in everyday
functioning, including prior work showing the influence of this domain on IADL
dependence particularly among older PLWH, which may be driven by shallow encoding and
consolidation3.

Finally, we found that SFA showed an independent association with HRQoL in PLWH even
when accounting for mood and cognitive status. Further, these associations were similar for
both physical and mental HRQoL, which suggests that SFA is an equally important driver of
both outcomes. This supports prior work in PLWH highlighting the association of successful
aging and HRQoL. However, these prior studies of successful cognitive aging showed that
this phenotype was uniquely associated with mental HRQoL but not physical2:13, Thus our
findings support that SFA is both scarce in PLWH and is associated with two important and
distinct downstream HRQoL outcomes. Development and testing of interventions targeting
either SFA indicators (e.g., mood, cognitive functioning) or SFA itself (e.g., compensatory
strategies3’, assistive devices) are warranted in order to ultimately protect HRQoL in PLWH.
Further work is also needed to understand the predictive role of SFA on other endpoints
(e.g., falls/injury, mortality).

While this study provides novel insights on a clinically relevant phenotype in PLWH, several
limitations should be noted. These include lack of HIV seronegative adults in the 40-49 age
range, although this likely did not have a biased effect on our findings, as our analyses did
consider age and our sensitivity analysis including only those HIV+ aged 50+ also yielded
similar results to the full sample. Further, our available data did not allow for characterizing
HIV risk behaviors in our HIV- sample, thus future studies should include HIV- “at-risk”
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populations and examine how factors such as impulsivity, risk behaviors, and pre-exposure
prophylaxis (PrEP) might influence of SFA. Next, while our operationalization of SFA was
based upon gold-standard and valid measures of everyday functioning commonly used in the
HIV/AIDS literature, and recent evidence supports concordance between such self-report
measures and objective measures38, nonetheless future work examining the SFA phenotype
would benefit from a combination of objective and subjective measures of daily functioning.
Indeed, affective state3® and metacognitive awareness*? may influence self-report measures
of daily functioning. Finally, the cross-sectional nature of our study did not allow for
examination of SFA trajectories, which may shed light on both predictors and maintenance
of this outcome.

Acknowledgments

This study was supported by National Institutes of Health (NIH) grants K99/R00-AG048762 (PLF), RO1-
MH106366 (DEV), P30-AG022838, and R24-Al067039.

References

1. Onen NF, Overton ET, Seyfried W, et al. Aging and HIV infection: a comparison between older
HIV-infected persons and the general population. HIV Clin Trials. 2010;11(2):100-109. [PubMed:
20542846]

2. So-Armah KA, Chang J, Alcorn C, et al. HIV infection, antiretroviral therapy initiation and
longitudinal changes in biomarkers of organ function. Curr HIV Res. 2014;12(1):50-59. [PubMed:
25034208]

3. Vance DE, Fazeli PL, Gakumo CA. The impact of neuropsychological performance on everyday
functioning between older and younger adults with and without HIV. J Assoc Nurses AIDS Care.
2013;24(2):112-125. [PubMed: 22943982]

4. Heaton RK, Clifford DB, Franklin DR Jr., et al. HI\V-associated neurocognitive disorders persist in
the era of potent antiretroviral therapy: CHARTER Study. Neurology. 2010;75(23):2087-2096.
[PubMed: 21135382]

5. Nanni MG, Caruso R, Mitchell AJ, Meggiolaro E, Grassi L. Depression in HIV infected patients: a
review. Curr Psychiatry Rep. 2015;17(1):530. [PubMed: 25413636]

6. Health NloM. HIV/AIDS and mental health. 2016; https://www.nimh.nih.gov/health/topics/hiv-aids/
index.shtml.

7. Morgan EE, ludicello JE, Weber E, et al. Synergistic effects of HIV infection and older age on daily
functioning. J Acquir Immune Defic Syndr. 2012;61(3):341-348. [PubMed: 22878422]

8. Kordovski VM, Woods SP, Verduzco M, Beltran J. The effects of aging and HIV disease on
employment status and functioning. Rehabil Psychol. 2017;62(4):591-599. [PubMed: 29265874]

9. Blackstone K, ludicello JE, Morgan EE, et al. Human immunodeficiency virus infection heightens
concurrent risk of functional dependence in persons with long-term methamphetamine use. J Addict
Med. 2013;7(4):255-263. [PubMed: 23648641]

10. Huang YL, Frazier EL, Sansom SL, et al. Nearly Half Of US Adults Living With HIV Received
Federal Disability Benefits In 2009. Health Aff (Millwood). 2015;34(10):1657-1665. [PubMed:
26438741]

11. Malaspina L, Woods SP, Moore DJ, et al. Successful cognitive aging in persons living with HIV
infection. J Neurovirol. 2011;17(1):110-119. [PubMed: 21165783]

12. Moore RC, Fazeli PL, Jeste DV, et al. Successful cognitive aging and health-related quality of life
in younger and older adults infected with HIV. AIDS Behav. 2014;18(6):1186-1197. [PubMed:
24633788]

13. Moore DJ, Fazeli PL, Moore RC, et al. Positive Psychological Factors are Linked to Successful
Cognitive Aging Among Older Persons Living with HIV/AIDS. AIDS Behav. 2018;22(5):1551—
1561. [PubMed: 29264737]

AIDS Behav. Author manuscript; available in PMC 2021 June 01.


https://www.nimh.nih.gov/health/topics/hiv-aids/index.shtml
https://www.nimh.nih.gov/health/topics/hiv-aids/index.shtml

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fazeli et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Page 9

GJ WGR. WRAT4 Wide Range Achievement Test professional manual 4th edition ed. Lutz
FL2006.

Heaton RK, Marcotte TD, Mindt MR, et al. The impact of HIV-associated neuropsychological
impairment on everyday functioning. J Int Neuropsychol Soc. 2004;10(3):317-331. [PubMed:
15147590]

Antinori A, Arendt G, Becker JT, et al. Updated research nosology for HI\-associated
neurocognitive disorders. Neurology. 2007;69(18):1789-1799. [PubMed: 17914061]

Heaton RK, Clifford DB, Franklin DR, al e. HIVV-associated neurocognitive disorders persist in the
era of potent antiretroviral therapy: CHARTER Study. Neurology. 2010;75:2087-2096. [PubMed:
21135382]

Blackstone K, Moore DJ, Franklin DR, et al. Defining neurocognitive impairment in HIV: deficit
scores versus clinical ratings. The Clinincal Neuropsychologist. 2012;26(6):894-908.

Radloff LS. The CES-D scale: A self report depression scale for research in the general population.
Applied Psychological Measurements. 1977;1:385-401.

Wu AW, Rubin HR, Mathews WC, et al. A health status questionnaire using 30 items from the
Medical Outcomes Study. Preliminary validation in persons with early HIV infection. Med Care.
1991;29(8):786-798. [PubMed: 1875745]

Revicki DA, Sorensen S, Wu AW. Reliability and validity of physical and mental health summary
scores from the Medical Outcomes Study HIV Health Survey. Med Care. 1998;36(2):126-137.
[PubMed: 9475468]

Avila-Funes JA, Belaunzaran-Zamudio PF, Tamez-Rivera O, et al. Correlates of Prevalent
Disability Among HIV-Infected Elderly Patients. AIDS Res Hum Retroviruses. 2016;32(2):155—
162. [PubMed: 26559405]

Strawbridge WJ, Cohen RD, Shema SJ, Kaplan GA. Successful aging: predictors and associated
activities. Am J Epidemiol. 1996;144(2):135-141. [PubMed: 8678044]

Berkman LF, Seeman TE, Albert M, et al. High, usual and impaired functioning in community-
dwelling older men and women: findings from the MacArthur Foundation Research Network on
Successful Aging. J Clin Epidemiol. 1993;46(10):1129-1140. [PubMed: 8410098]

John MD, Greene M, Hessol NA, et al. Geriatric Assessments and Association With VACS Index
Among HIV-Infected Older Adults in San Francisco. J Acquir Immune Defic Syndr.
2016;72(5):534-541. [PubMed: 27028497]

Watson CW, Sundermann EE, Hussain MA, et al. Effects of trauma, economic hardship, and stress
on neurocognition and everyday function in HIV. Health Psychol. 2019;38(1):33-42. [PubMed:
30372103]

Kamat R, Morgan E, Marcotte TD, et al. Implications of apathy and depression for everyday
functioning in HIV/AIDS in Brazil. J Affect Disord. 2013;150(3):1069-1075. [PubMed:
23245465]

Kamat R, Doyle KL, ludicello JE, et al. Neurobehavioral Disturbances During Acute and Early
HIV Infection. Cogn Behav Neurol. 2016;29(1):1-10. [PubMed: 27008244]

Kamat R, Woods SP, Marcotte TD, Ellis RJ, Grant I, Group HIVNRP. Implications of apathy for
everyday functioning outcomes in persons living with HIV infection. Arch Clin Neuropsychol.
2012;27(5):520-531. [PubMed: 22705481]

Kamat R, Woods SP, Cameron MV, ludicello JE, Group HIVNRP. Apathy is associated with lower
mental and physical quality of life in persons infected with HIV. Psychol Health Med.
2016;21(7):890-901. [PubMed: 26783641]

Roy S, Ficarro S, Duberstein P, et al. Executive Function and Personality Predict Instrumental
Activities of Daily Living in Alzheimer Disease. Am J Geriatr Psychiatry. 2016;24(11):1074—
1083. [PubMed: 27618644]

Woods S, Morgan EE, Dawson M, Cobb Scott J, Grant I, Group HIVNRC. Action (verb) fluency
predicts dependence in instrumental activities of daily living in persons infected with HIV-1. J Clin
Exp Neuropsychol. 2006;28(6):1030-1042. [PubMed: 16822741]

Tierney SM, Woods SP, Sheppard D, Ellis RJ. Extrapyramidal motor signs in older adults with HIV
disease: frequency, 1-year course, and associations with activities of daily living and quality of
life. J Neurovirol. 2018.

AIDS Behav. Author manuscript; available in PMC 2021 June 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fazeli et al.

34.

35.

36.

37.

38.

39.

40.

Page 10

Avila-Funes JA, Medina-Campos RH, Tamez-Rivera O, Navarrete-Reyes AP, Amieva H, Aguilar-
Navarro S. Frailty Is Associated with Disability and Recent Hospitalization in Community-
Dwelling Elderly: The Coyoacan Cohort. J Frailty Aging. 2014;3(4):206-210. [PubMed:
27048858]

Wallace LM, Ferrara M, Brothers TD, et al. Lower Frailty Is Associated with Successful Cognitive
Aging Among Older Adults with HIV. AIDS Res Hum Retroviruses. 2017;33(2):157-163.
[PubMed: 27869500]

Fazeli PL, Doyle KL, Scott JC, et al. Shallow encoding and forgetting are associated with
dependence in instrumental activities of daily living among older adults living with HIV infection.
Arch Clin Neuropsychol. 2014;29(3):278-288. [PubMed: 24695591]

Casaletto KB, Moore DJ, Woods SP, Umlauf A, Scott JC, Heaton RK. Abbreviated Goal
Management Training Shows Preliminary Evidence as a Neurorehabilitation Tool for HIV-
associated Neurocognitive Disorders among Substance Users. Clin Neuropsychol.
2016;30(1):107-130. [PubMed: 26753986]

Shirazi TN, Summers AC, Smith BR, et al. Concordance Between Self-Report and Performance-
Based Measures of Everyday Functioning in HIV-Associated Neurocognitive Disorders. AIDS
Behav. 2017;21(7):2124-2134. [PubMed: 28108876]

Blackstone K, Moore DJ, Heaton RK, et al. Diagnosing symptomatic HIV-associated
neurocognitive disorders: self-report versus performance-based assessment of everyday
functioning. J Int Neuropsychol Soc. 2012;18(1):79-88. [PubMed: 22114912]

Casaletto KB, Doyle KL, Weber E, Woods SP, Group HIVNRP. Self-predictions of prospective
memory in HIV-associated neurocognitive disorders: evidence of a metamemory deficit. Arch Clin
Neuropsychol. 2014;29(8):818-827. [PubMed: 25404005]

AIDS Behav. Author manuscript; available in PMC 2021 June 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Fazeli et al.

Sample Descriptives for N=245 HIV+ and HIVV- Adults and Older Adults

Table I.

HIV+ (n=174) | HIV- (n=71)

Demographics
Age 51.30 (7.03) 61.00 (7.22) <0.01
Aged 50+ 59% 100% <0.01
Gender (% Male) 62% 46% 0.03
Race (% White)a 14% 44% <0.01
Years of education 12.56 (2.16) 13.96 (2.64) | <0.01
Verbal 1Q 88.63 (14.22) | 98.38(18.28) | <0.01
Income 1.94 (1.62) 3.83 (3.04) <0.01
Clinical Variables
Diabetes (% with) 18% 15% 0.73
Stroke (% with) 4% 3% 0.79
Hypertension (% with) 57% 59% 0.80
High Cholesterol (% with) 38% 39% 0.65
Urine screen (% positive for drugs)b 28% 17% 0.10
Estimated years with HIV 16.74 (8.43) - --
Antiretroviral therapy (% on)© 91% - -
Viral load (% undetectable)d 66% - -
Current CDa¢ 644.40 (364.43) - -
Nadir CD4f 254.48 (260.89) -- --
Depressive symptoms (% with) 49% 19% <0.01
Neurocognitive impairment (% with) 53% 41% 0.07
Successful Functional Aging Variables
Successful Functional Aging (% Yes) 18% 45% <0.01

IADL Declines =0 (% Yes) 51% 69% <0.01

PAOFI total <1 (% Yes) 30% 54% <0.01

Note.

597% of HIV+ and 98% of HIVV- non-White were African American

b . . . .
n=170 HIV+ and n=58 HIV-, drugs include meth, amphetamines, opiates, and cocaine

‘n=169
=146
Cn=124

¢1=157.
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Table Il.

Logistic Regression Estimates (N=245)

Dependent Variable: Successful Functional Aging

Independent Variables B(SE) Lower 95% CI ~ Upper 95% CI  p-value
Socioeconomic Status 0.15 (0.07) 0.02 0.29 0.02
Global Clinical Rating -0.25 (0.12) -0.50 -0.03 0.03
Depressive Symptoms (Depressed)  -0.64 (0.20) -1.05 -0.27 0.01
HIV Status (HIV-) 0.36 (0.18) 0.01 0.71 0.04

Note. Cl=confidence interval, B=beta coefficient, SE=standard error.
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