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ABSTRACT
Psychiatric comorbidities are common in people living with HIV (PLWH) and adversely affect life
satisfaction, treatment adherence and disease progression. There are few data to inform the
burden of psychiatric symptoms in older PLWH, a rapidly growing demographic in the U.S. We
performed a cross-sectional analysis to understand the degree to which symptom burden was
associated with cognitive disorders in PLWH over age 60. Participants completed a standardized
neuropsychological battery and were assigned cognitive diagnoses using Frascati criteria. We
captured psychiatric symptom burden using the Geriatric Depression Scale (GDS) and proxy-
informed Neuropsychiatric Inventory-Questionnaire (NPI-Q). Those diagnosed with HIV-associated
neurocognitive disorders (HAND, n = 39) were similar to those without HAND (n = 35) by age
(median = 67 years for each group, p = 0.696), education (mean = 16 years vs. 17 years, p = 0.096),
CD4+ T-lymphocyte counts (mean = 520 vs. 579, p = 0.240), duration of HIV (median = 21 years
for each group, p = 0.911) and sex (92% male in HAND vs. 97% in non-HAND, p = 0.617). Our
findings showed similarities in HAND and non-HAND groups on both NPI-Q (items and clusters)
and GDS scores. However, there was a greater overall symptom burden in HIV compared to
healthy elder controls (n = 236, p < 0.05), with more frequent agitation, depression, anxiety,
apathy, irritability and nighttime behavior disturbances (p < 0.05). Our findings demonstrate no
differences in psychiatric comorbidity by HAND status in older HIV participants; but confirm a
substantial neurobehavioral burden in this older HIV-infected population.
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Introduction

Cognitive impairment is a frequent complication for
people living with HIV (PLWH) in the U.S. Research
completed at five academic centers among community
dwelling patients with access to combination antiretro-
viral therapy (cART) identified a frequency of about
50%; although many individuals in this study had not
achieved suppression of plasma HIV RNA (Heaton
et al., 2010). Despite viro-immunological efficacy of
cART, milder forms of HIV-associated neurocognitive
disorders (HAND) still persist (Clifford, 2008; Heaton
et al., 2011). The frequency of cognitive symptoms is
substantially higher among older PLWH, a population
that is rapidly growing due to widespread use of cART
(Fazeli et al., 2015; Justice et al., 2010; Valcour et al.,
2004).

Mental health comorbidities are common in HIV and
mood symptoms such as depression and apathy have
been associated with adverse functional outcomes
including medication non-adherence, difficulties with
everyday activities and poorer quality of life (Barclay
et al., 2007; Kamat et al., 2013; Springer, Dushaj, &
Azar, 2012; Tate et al., 2003). Few studies have examined
this psychiatric comorbidity associated with HAND in
older PLWH, an emerging demographic at risk for age-
associated comorbidity and social isolation (Gerst-
Emerson & Jayawardhana, 2015). Based on a large
nationally representative sample of HIV-infected per-
sons receiving care in the U.S. (59% aged 45 or older),
the prevalence of current major depression is over
three times that seen in the general population. The
increased frequency of depression remains present
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even when accounting for differences in demographic
factors (Do et al., 2014).

Neuropsychological impairment in the setting of HIV
is known to include cognitive, motor and behavioral
attributes; thus, it is likely that individuals with HAND
in the late cART era have the highest psychiatric symp-
tom burden. This has not previously been evaluated and,
it is possible that a high burden is noted in old age even
among those without HAND. Some evidence suggests
that depressive symptoms may be associated with neu-
ropsychological testing in younger (20–39 years of
age), but not in older (50 years of age or older) HIV-
infected individuals (Shimizu et al., 2011). A more
clear relationship between apathy and cognitive per-
formance has reported on measures of learning efficiency
and cognitive flexibility in a sample of 45 HIV-infected
adults (mean age of 43 years) (Paul et al., 2005).

Recent work exploring the neuropsychiatric disturb-
ances among older individuals without HIV infection
notes a higher burden in those with cognitive impair-
ment. Depression was the most common individual
symptom in those with normal cognition (12%), cogni-
tive impairment without dementia (30%) and mild
dementia (25%), while apathy (42%), agitation (41%)
and aberrant motor behaviors (31%) were the most com-
mon in those with severe dementia. A greater number of
neuropsychiatric symptoms were associated with func-
tional limitations in impaired and dementia groups
(Okura et al., 2010). Our study was designed to capture
neuropsychiatric symptom burden in older PLWH to
test whether frequency was higher in participants with
HAND. We also compare frequency of neuropsychiatric
symptoms in HIV compared to historical controls.

Methods

Participants

We recruited HIV-infected participants (n = 74) in a
parent study focused on cognition in HIV-infected indi-
viduals aged 60 years and above (UCSF HIV Over 60
Cohort). Most were recruited through community fliers
and physician referrals as previously described (Nir
et al., 2013). Participants were required to provide con-
tact information of a spouse, close friend or family mem-
ber who could provide proxy information on the
Neuropsychiatric Inventory-Questionnaire (NPI-Q).
Participants with conditions that would significantly
impact cognition aside from HIV were excluded; how-
ever, individuals were not selected or excluded solely
due to cognitive symptoms (Chiao et al., 2013). All par-
ticipants completed a 90-minute standardized, neurop-
sychological testing battery assessing multiple cognitive

domains (see Supplemental Table 1). Proxy informant
interviews were conducted using the Clinical Dementia
Rating (CDR) scale as a guide to provide a global rating
of functional capabilities (Morris, 1997).

HAND diagnoses were assigned in a group consensus
conference with neurologists and neuropsychologists
using clinical acumen informed by the Frascati criteria
(Antinori et al., 2007). We measured CD4+ T-lympho-
cyte counts and plasma HIV viral load if current labs
(+/− 3 months) were unavailable. For 13 cases that did
not complete lab tests, we used the most recent self-
reported results for CD4+ T-lymphocyte count and
plasma HIV RNA.

Historical control data

As added value, we plotted the neuropsychiatric symp-
tom burden against historical controls in our center
with the goal of providing a sense of the symptom mag-
nitude compared to healthy age-similar community
dwelling individuals in the same catchment area of
San Francisco. These healthy older (62–79 years old)
uninfected participants had enrolled in a healthy aging
study at the Memory and Aging Center, UCSF. All had
normal performance on neuropsychological tests and
were determined to have normal cognition in a consen-
sus conference. They all reported normal everyday func-
tioning, and denied cognitive symptoms. The study was
approved by the Institutional Review Board of UCSF.

Measures

The NPI-Q is a brief and well-validated version of the
Neuropsychiatric Inventory that assesses 12 psychiatric
symptoms common to dementia: delusions, hallucina-
tions, agitation/aggression, depression/dysphoria,
anxiety, elation/euphoria, apathy/indifference, disinhibi-
tion, irritability/lability, motor disturbance, changes in
appetite/eating, and sleep/nighttime difficulties (Cum-
mings et al., 1994; Kaufer et al., 2000). It is a structured
interview of a caregiver, close relative or friend of the
patient who can provide detailed knowledge of the
patient’s symptoms. Responses are coded as “yes” or
“no” to indicate the presence of symptoms over the past
month, and if present, symptom severity is rated from 1
to 3, with a total instrument score between 0 and 36.
Higher scores indicate a higher symptom burden. In the
current study, the total NPI-Q score was defined as the
sum of individual symptom scores, ranging therefore
from 0 to 12. Adequate internal consistency was observed
(Cronbach’s alpha = 0.70) in our sample.

The NPI-Q items were also explored as the following
clusters: mood (euphoria, depression, apathy and
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appetite); restlessness (aberrant motor activity, nighttime
behavior, anxiety and disinhibition); agitation (agitation/
aggression and irritability) and psychosis (delusions and
hallucinations). These clusters were previously used
among older patients with cognitive impairment (Azer-
mai et al., 2013).

The 30-item Geriatric Depression Scale (GDS) is a
widely used self-report screen for depression in older
populations. It minimizes assessment of somatic symp-
toms common in depression and frequently noted by
psychologically healthy elders suffering from acute or
chronic illnesses (e.g., fatigue). The total score ranges
from 0 to 30 with the following recommended cutoffs:
normal = 0–9, mild depression = 10–19 and severe
depression = 20–30 (Yesavage et al., 1982). Symptoms
are endorsed as either “yes” or “no”. Good internal con-
sistency was observed in our sample (Cronbach’s alpha
= 0.89).

Statistical analyses

The sample was divided into two groups based on
meeting criteria for HAND (n = 39) or not (non-
HAND, n = 35). For descriptive statistics, we used inde-
pendent samples t-test to assess differences in age,
education, current CD4 cell count, CD4 nadir and dur-
ation of HIV. Chi-square was used to examine differ-
ences in HIV viral load, route of HIV infection and

cART adherence, whereas Fisher’s Exact test was utilized
to examine gender and ethnicity.

We performed independent samples t-test to explore
differences in total NPI-Q and GDS scores, and NPI-Q
clusters, whereas NPI-Q symptom frequencies were ana-
lyzed by Chi-square. Analyses for the NPI-Q clusters
were conducted using the total mean of symptom fre-
quencies within their corresponding cluster between
the groups. We used a similar approach to describe
differences by serostatus compared to historical controls.
The level of significance was set at p < 0.05 for all ana-
lyses. All analyses were performed using SPSS 22.0
(SPSS Inc., Chicago, IL, USA).

Results

Population characteristics

There were no statistically significant differences in
clinical or demographic variables between the groups
(Table 1). In the HAND group, 16 participants (41%)
met criteria for ANI, 23 (59%) met criteria for MND
and no cases met criteria for dementia. At the time of
study entry, all HIV-infected participants reported
being free of current substance abuse. The HAND vs.
non-HAND groups did not differ in any of the clinical
factors that might be associated with increased psychia-
tric burden such as psychoactive medications, ART

Table 1. Demographic and clinical characteristics by group.

HAND Non-HAND
Historical
controls

P-value†

HAND vs. non-HAND
P-value†

HIV vs. controls

N 39 35 236
Age, median (range) 67 (61–83) 67 (60–80) 72 (62–79) 0.696 <0.001
Gender (% male) 92% 97% 39% 0.617 <0.001
Education, mean years (SD) 15.7 (2.3) 16.7 (2.2) 17.1 (2.7) 0.096 0.008
Ethnicity, Caucasian (%) 87% 94% 92% 0.709 0.884
MSM only (%) 80% 83% – 0.821 –
BMI, mean (SD) 25.8 (5.4) 25.9 (5.1) 0.925 –
CD4 count, mean (SD) 520 (202) 579 (227) – 0.240 –
Nadir CD4, mean (SD) 194 (160) 224 (147) – 0.401 –
HIV duration, median (range) 21 (3–31) 21 (6–28) – 0.911 –
Duration of ART, mean years (SD) 12.2 (6.4) 13.7 (3.8) – 0.228 –
Undetectable viral loada (%) 64% 86% – 0.060 –
Past substance abuse (%) 16% 17% – 0.872 –
On ART (%) 92% 100% – 0.242 –
ART regimen
i. NRTI (%) 90% 97% – 0.242 –
ii. PI (%) 64% 56% – 0.475 –

Other medications
i. Antidepressant medications (%) 44% 34% – 0.479 –
ii. Psychoactive medications (%) 46% 29% – 0.152 –
iii. Anxiety medications (%) 21% 17% – 0.773 –

HAND diagnosis
• Cognitively normal (%) – 100% – – –
• ANI (%) 41% – – – –
• MND (%) 59% – – – –

†Level of significance set at p < 0.05.
aLess than 75 copies/ml.
Abbreviations: HAND, HIV-associated neurocognitive disorders; MSM, men who have sex with other men; BMI, body mass index; ART, antiretroviral therapy; NRTI,
nucleoside reverse transcriptase inhibitors; PI, protease inhibitor; ANI, asymptomatic neurocognitive disorder; MND, mild neurocognitive disorder.
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regimen, body mass index and past substance abuse
(Table 1). Compared to our historical controls, the
HIV participants were somewhat younger (mean = 67
vs. 72, p < 0.001), less educated (mean = 16 vs. 17, p =
0.008) and more likely male (% of male = 95% vs. 39%,
p < 0.001). In our sample, 34% of informants for HIV-
infected participants were spouse/partners compared to
66% for controls, while 51% of informants for the HIV
subjects were friends vs. 19% for controls.

NPI-Q single items and clusters across groups

The HAND and non-HAND groups did not significantly
differ on the total NPI-Q score (mean (SD) = 2.64 (±
2.38) vs. 2.14 (± 1.82), respectively; p = 0.319) or on
any of the NPI-Q items (p > 0.05; Table 2). When com-
pared to healthy controls, the NPI-Q symptoms’ fre-
quencies were higher for both HIV groups regardless
of the presence of HAND (p < 0.05). Specifically,
among the NPI-Q items, agitation, depression, anxiety,
apathy, irritability and nighttime behavior disturbances
were the most frequent in both HIV groups compared
to historical controls (p < 0.05; see Supplemental
Table 2).

We did not find statistically significant differences
between HAND vs. non-HAND in any of the NPI-Q
clusters (Figure 1). Taken all together, the HIV-infected
participants had higher mean scores compared to his-
torical controls (p < 0.001) on all of the NPI-Q domains.

GDS across groups

The mean GDS total score did not differ between HAND
and non-HAND groups (mean (SD) = 9.72 (± 6.70) vs.

Table 2. Frequency of Neuropsychiatric Inventory (NPI-Q) items
across groups.

HAND (%) Non-HAND (%) p-Value†

Delusions 5 3 1.00
Hallucinations 0 0 –
Agitation 36 51 0.241
Depression 39 26 0.321
Anxiety 33 17 0.182
Elation 10 3 0.361
Apathy 26 17 0.411
Disinhibition 15 6 0.267
Irritability 41 37 0.814
Motor disturbance 3 6 0.600
Nighttime behavior 31 31 1.00
Appetite 26 17 0.411

Abbreviation: HAND, HIV-associated neurocognitive disorders.
†Level of significance set at p < 0.05.

Figure 1. Neuropsychiatry Inventory (NPI-Q) clusters by group. This figure shows means and standard deviations on each NPI-Q cluster
by group. On the psychosis cluster, only few HIV-infected participants and no one historical control showed psychotic symptoms. Notes:
NPI-Q clusters: mood (euphoria, depression, apathy and appetite); agitation (agitation/aggression and irritability); psychosis (delusions
and hallucinations); and restlessness (aberrant motor activity, nighttime behavior, anxiety and disinhibition). Abbreviation: HAND: HIV-
associated neurocognitive disorders. *Significant difference between HIV-infected participants – regardless of the presence of cognitive
impairment – and controls (p < 0.001).
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6.88 (± 6.12), respectively p = 0.064). The frequency of
total scores at or above the standard GDS clinical cutoff
of 10 (range = 10–30) varied by group, with 46% of the
HAND group having mild-to-severe depressive symp-
toms compared to 30% for the non-HAND group
(Figure 2). HIV-infected participants endorsed a higher
number of depressive symptoms compared to historical
controls (mean = 2.67 (± 2.85); p < 0.001), of which 3%
endorsed mild-to severe depressive symptoms.

Discussion

The primary aim of this study was to determine if the
neuropsychiatric symptom burden was greater in
PLWH who had cognitive impairment compared to
those without. Our findings demonstrate similarity in
HAND and non-HAND groups on either NPI-Q items
or clusters; yet, we find a greater overall symptom bur-
den associated with HIV compared to historical healthy
elder control participants from our center. Proxy reports
on the NPI-Q from both HIV groups identified greater
frequency of agitation, anxiety, apathy, irritability, night-
time behavior disturbances and depression in PLWH.
This unique finding may be driven by a higher baseline
high frequency of neuropsychiatric symptoms in older
PLWH, thus limiting our ability to identify an augmen-
tation of these symptoms in the setting of HAND. Simi-
larly, depressive symptoms differed by HIV status; yet,
the burden was similar across the HIV groups.

The relationship between psychiatric symptoms and
cognitive impairment in geriatric HIV-infected patients

in the cART era remains controversial. While some
studies suggest that depressive symptoms do not affect
neuropsychological testing performance, others found
an association between subtypes of depressive symptoms
and cognitive deficits (Bornstein et al., 1993; Castellon
et al., 2006; Cole et al., 2007; Cysique et al., 2007; Rourke,
Halman, & Bassel, 1999). Our findings provided further
evidence that neuropsychiatric symptoms were not
associated with cognitive functioning in older PLWH.
As elsewhere proposed, patients with cognitive impair-
ment may lack sufficient insight into their symptoms,
impacting their ability to report symptoms accurately
(Chiao et al., 2013). In the current study, we used a
self-completed and a proxy-report scale to assess neu-
ropsychiatric burden in our sample, lessening the impact
of potential lack of insight of cognitively impaired sub-
jects. However, although psychiatric symptom screening
may be facilitated by access to proxy informants, our
data suggest that this may be less feasible in typical
HIV clinical settings since proxy informants were
required for participation, but often became unavailable
at the time of testing (Murray et al., 2016).

The frequency and severity of neuropsychiatric symp-
toms were significantly higher in HIV compared to
healthy elders: a result that is even more worrisome
given that elders with HIV are less likely to receive
needed mental health care compared to their younger
counterparts (28% and 40%, respectively) (Zanjani,
Saboe, & Oslin, 2007). Regular psychiatric symptom
screening is pertinent. This may be most effective if a
caregiver or proxy is engaged.

Among all the etiological hypotheses for late-life
depression, the vascular depression hypothesis postu-
lated that white matter (WM) abnormalities might deter-
mine depressive symptoms due to the disruption of
frontostriatal circuits (Herrmann, Le Masurier, & Ebme-
ier, 2007; Vu & Aizenstein, 2013). In the context of aging
with HIV, comprehending the etiological mechanisms
underlying depressive symptomatology is even more
challenging due to the greater risk for cardiovascular dis-
ease and medical comorbidities associated with longer
life expectancy in HIV-infected individuals (Greene,
Justice, Lampiris, & Valcour, 2013). WM changes have
been associated with medical and demographic variables
such as hepatitis C, cART treatment, race, cardiovascular
factors and advancing age in HIV-infected patients
(Haddow et al., 2014; Morgello, Murray, Van Der Elst,
& Byrd, 2014; Soontornniyomkij et al., 2014). Further
investigation of the multifactorial nature of neuropsy-
chiatric burden in older PLWH might be of outstanding
value to optimize the care of these patients.

Our study is strengthened by use of validated instru-
ments commonly employed in studies of elders with

Figure 2. Total score on the Geriatric Depression Scale (GDS) by
group. This figure shows the median value of the GDS total score
and the 25th percentile and 75th percentile for each group, with
the median represented by a horizontal line and percentiles by
the bars. A significant difference was found between the overall
HIV group and controls (model adjusted for age, gender and edu-
cation; p < 0.001), but not between HAND vs. non-HAND (p >
0.05). Abbreviations: GDS: Geriatric Depression Scale; HAND:
HIV-associated neurocognitive disorders.
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cognitive impairment. The GDS is intended to maximize
sensitivity and thus, over-estimates symptom burden
depression compared to a standard structured diagnostic
interview. Our work is also strengthened by use of expert
consensus panel at a specialty memory disorders clinic
for the diagnosis of HAND. We dichotomized outcomes
to the presence or absence of symptoms to calculate the
NPI-Q total score, in an attempt to minimize the risk of
over- or under-reporting symptoms. This issue was
recently explored using the full NPI in dementia;
although both scoring methods are comparable and ade-
quately sensitive to treatment-related changes over time,
this has not been examined in HIV (Cummings, Ihl,
Herrschaft, Hoerr, & Tribanek, 2013).

The HIV-infected groups had fewer cases where
informants were available to complete the NPI-Q,
which may speak to the unique social network of this
population, but also limits our study and potentially pro-
vides a bias in reporting. Although our historical controls
were more commonly women, our results remained
similar in sensitivity analyses including only male con-
trols. Future studies on sex-matched samples might be
valuable in confirming our findings. External validity
of our findings is a limitation, since our sample was
well educated, mostly Caucasian, and from one geo-
graphic region. Psychiatric diagnoses of participants
were unavailable, thus the study relied on self- and
proxy report of symptoms. Lastly, we acknowledge that
our study might have some limitations due to the
cross-sectional design and the small sample size.

In sum, our study evidenced a substantial neurobeha-
vioral burden in a sample of HIV-infected participants
aged 60 and older, regardless of cognitive status, com-
pared to historical healthy controls. Elucidating the
impact of neuropsychiatric symptoms on everyday func-
tioning may help inform interventions aimed at reducing
the burden for patients, caregivers and healthcare
systems.
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