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Abstract

Chronic pain commonly occurs in people living with HIV (PLWH). Many PLWH in the United
States (U.S.) continue to obtain opioids for chronic pain management. In addition to the known
risk of opioid misuse, evidence from non-HIV populations suggest that opioid use is associated
with poor sleep and negative mood. Whether insomnia severity and depressive symptoms might
be exacerbated by chronic pain and opioid use in PLWH remains to be determined. This study
examined insomnia severity and depressive symptoms in 85 PLWH with chronic pain and 35
PLWH without chronic pain. Among PLWH with chronic pain, reported opioid use was examined
in relation to severity of insomnia and depressive symptoms. PLWH with chronic pain reported
significantly greater severity of insomnia symptoms (p =.033) and greater depressive symptoms
(p = .025) than PLWH without chronic pain. Among PLWH with chronic pain who reported
opioid use (n = 36), insomnia severity was greater compared to those who denied opioid use (n =
49), even after controlling for and pain severity and number of comorbidities (p = .026). Greater
pain severity was significantly associated with greater insomnia severity (p <.001) and possibly
greater depressive symptoms (p = .048) among PLWH with chronic pain who reported opioid use;
however, these same associations were not significant among those PLWH with chronic pain who
denied opioid use. Findings suggest that PLWH with chronic pain are likely to experience poor
sleep (i.e., insomnia) and depressed mood. Furthermore, poor sleep was associated with opioid use
among PLWH with chronic pain.
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Introduction

The introduction of antiretroviral therapy (ART) has led to longer life expectancies for
people living with HIV (PLWH) (Antiretroviral Therapy Cohort, 2008). However, living
longer is often accompanied by significant health comorbidity and threats to quality of

life for many PLWH (Balderson et al., 2013; Rodriguez-Penney et al., 2013). Chronic

pain is a common comorbidity in PLWH with some studies reporting prevalence estimates
between 30% and 85% (Merlin et al., 2012; Miaskowski et al., 2011). This wide range is
likely due to differences in chronic pain assessment methodologies and differences between
clinical cohorts being studied. For example, chronic pain prevalence is closer to 30% in
cohorts of patients engaged in HIV primary care (Jiao et al., 2016; Merlin et al., 2012),

but closer to 85% in cohorts of homeless PLWH not appropriately engaged in HIV primary
care (Miaskowski et al., 2011). Several additional factors may also contribute to the high
prevalence of chronic pain in PLWH including the neurotoxic effects of HIV itself and ART
side effects (Margolis et al., 2014), mental illness and substance use (Merlin et al., 2019),
and chronic inflammation (Merlin et al., 2017).

Pain is considered chronic when it persists or recurs for more than 3 months and is
associated with significant emotional distress and/or functional disability (Treede et al.,
2019). In PLWH, chronic pain often coexists with other health conditions such as insomnia
(Sabin et al., 2020; Taibi, 2013) and psychiatric illnesses including depression (de Souza
etal., 2018; Scott et al., 2018). To illustrate, a recent study of 5,370 PLWH found

that the most frequently reported symptoms in this cohort were fatigue (56%), insomnia
(50%), pain (46%), and sadness (45%) (Webel et al., 2019). Other cross-sectional studies
have shown significant associations among chronic pain severity, sleep disturbance, and
depressive symptoms in PLWH (Redman et al., 2018; Sabin et al., 2020; Vosvick et al.,
2004). Additional research is needed to better understand the reasons why chronic pain,
disturbed sleep, and depressed mood so often occur together for PLWH.

In the United States (U.S.), opioid use for chronic pain management in PLWH remains
common even though current consensus guidelines do not recommend opioid analgesics

as a first-line treatment for the long-term management of chronic pain in this population
(Bruce et al., 2017). PLWH with moderate-severe chronic pain have been found more likely
to be depressed and taking prescribed opioids compared to those with mild or no chronic
pain (Uebelacker et al., 2015). Emerging evidence suggests that the use of prescribed
opioids for chronic pain management in PLWH is not reliably associated with clinically
meaningful pain relief (Onen et al., 2012). However, prescribed opioid use is associated with
an increased risk of developing sleep disorders such as insomnia (Serdarevic et al., 2017;
Tran et al., 2009) and mood disorders such as depression (Salas et al., 2017; Scherrer et

al., 2017). Given the frequent use of opioids to manage chronic pain in PLWH, opioid use
may be associated with poor sleep and depressive symptoms in this population. However,
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research has not adequately addressed this possibility to date. It is critical to examine
benefits and consequences of opioid use on sleep and psychological function in PLWH and
chronic pain (Miller et al., 2018). Findings may help further inform chronic pain treatment
guidelines and treatment options for PLWH.

The primary objectives of this study were to 1) examine differences in insomnia severity and
depressive symptoms in PLWH with and without chronic pain, and 2) determine whether
opioid use was associated with chronic pain severity, insomnia severity, and depressive
symptoms. This study addressed the following three hypotheses. 1) PLWH with chronic pain
will report greater insomnia severity and greater depressive symptoms compared to PLWH
without chronic pain. 2) Among PLWH with chronic pain, those who report opioid use for
pain management will have greater insomnia severity and depressive symptoms compared

to those who denied any opioid use after controlling for covariates. 3) After controlling for
covariates, insomnia severity and depressive symptoms will be significantly associated with
pain severity in PLWH with chronic pain who report opioid use.

Study Overview

Participants

This study was part of a larger investigation that examined psychosocial risk and resilience
factors in PLWH with and without chronic pain (Comprehensive HIV and Pain Study;
CHIPS). The participants described in the current analysis were recruited between March
2017 and October 2019. A portion of the data generated from CHIPS has previously been
published by our group (Gonzalez et al., 2019); however, the data published by Gonzalez
and colleagues does not substantially overlap with the data presented in this study. The
participants and measures described below are limited to those involved in the current study.
PLWH with and without chronic pain were recruited via posted flyers from a large, urban
HIV clinic in Alabama, U.S.A. that provides comprehensive medical, social, and behavioral
services to approximately 3,500 adults (=18 years) living with HIV. Interested individuals
were assessed for eligibility via an initial telephone screening and review of medical records.
Eligible participants subsequently presented to the laboratory to complete a single study
session. At the beginning of the study session blood was then taken from each participant
for determination of CD4+ count and viral load. Participants completed standardized self-
report questionnaires that assessed pain severity and interference, opioid use, insomnia
severity, and depressive symptoms. Sociodemographic information was collected from all
participants including age, sex/gender, and ethnicity/race. Additional information gathered
from medical records included prescribed medications (e.g., ART, opioids), duration of
HIV infection, duration of chronic pain, and other documented health comorbidities. All
procedures were approved by the local Institutional Review Board and carried out in
accordance with guidelines for the ethical conduct of research.

A total of 120 PLWH were included in this study, 85 with chronic pain and 35 without
chronic pain. We intentionally enrolled a greater number of PLWH and chronic pain to
ensure inclusion of a sufficient proportion of individuals using opioids for chronic pain
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management. All PLWH with chronic pain reported that the pain had been present for at
least three consecutive months, and was an ongoing problem for at least half of the days in
the past six months (Treede et al., 2019). PLWH without chronic pain denied any current
or previous history of persistent pain. Additional participant details, including participant
inclusion and exclusion criteria, is provided in our previously published work (Gonzalez et
al., 2019). Written informed consent was obtained from each participant prior to the study,
and participants were compensated for their participation.

Brief Pain Inventory- Short Form is a 9-item questionnaire used to evaluate pain severity
and the impact of pain on daily functioning (Cleeland & Ryan, 1994). Pain severity items
and pain interference items are averaged to calculate scores, with higher scores (range 0
to 10) indicating greater pain severity and pain interference. This measure has been used
in several populations including people with HIV/AIDS (Atkinson et al., 2011). Test-rest
reliabilities for pain severity range from 0.81 to 0.98 for pain severity, and 0.72 to 0.97 for
pain interference (Atkinson et al., 2011; Cleeland & Ryan, 1994; Mendoza et al., 2006).

Insomnia Severity Index (ISI).—The ISl is a 7-item questionnaire used to evaluate
the severity and impact of insomnia. Participants used a 5-point Likert scale to rate
severity of difficulties with sleep onset and sleep maintenance, as well as problems with
early morning awakenings, sleep dissatisfaction, and interference of sleep difficulties with
daytime functioning within the last month (Bastien et al., 2001). Items are summed to
calculate a total score ranging from 0 to 28, thus indicating absence of insomnia (0-7),
sub-threshold insomnia (8-14), moderate insomnia (15-21) and severe insomnia (22-28).
Internal consistency is excellent (Cronbach a of 0.90 and 0.91) (Morin et al., 2011).

Center for Epidemiological Studies Depression Scale (CES-D).—The CES-D is a
20-item questionnaire used to assess for depressive symptoms (Radloff, 1977). Symptoms
of depression measured by the CES-D include negative mood, guilt/worthlessness,
helplessness/hopelessness, psychomotor retardation, loss of appetite, and sleep disturbance
Respondents use a 4-point Likert scale to rate how frequently each symptom applied to them
over the past week. Responses are summed (0-60), with higher scores indicating greater
severity of depression. Reliability is excellent (r = 0.85 to 0.95) (Radloff, 1977).

Opioid use.—Participants answered the following question regarding opioid use for pain
management, have you used opioid “painkillers” as a treatment for your chronic pain?

For clarity sake, this question described opioid painkillers as prescription medications
including morphine, codeine, hydrocodone, oxycodone, hydromorphone, oxymorphone,
methadone, and tramadol. Only generic names of prescription opioids are listed here;
however, participants were provided with generic names as well as their corresponding
brand names for reference. Response options to this opioid use question included, ro, yes, or
not sure. We further asked participants to report the specific names of each opioid painkiller
used. Medical records were reviewed for each participant to determine whether there was an
active prescription for any opioid painkiller.

AIDS Care. Author manuscript; available in PMC 2023 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cody etal.

Page 5

Data Analysis

Results

A power analysis was conducted for the primary analyses examining the extent to which
insomnia severity and depressive symptoms differed according to chronic pain status
(hypothesis 1) and opioid use (hypothesis 2). A 3:1 allocation of PLWH with chronic

pain to PLWH without chronic pain was incorporated to ensure a sufficient subsample of
PLWH with chronic pain who reported opioid use was enrolled. The following parameters
were specified for hypothesis 1: Cohen’s d= .6 (medium effect size), p < .05, power = .8.
This resulted in a sample size of 120 total PLWH (90 with chronic pain and 30 without
chronic pain), which very closely approximates the actual sample size in this study. The
same parameters were specified for hypothesis 2, which resulted in a sample size of 84
PLWH with chronic pain (42 using opioids and 42 not using opioids). While our study
included 85 PLWH with chronic pain, only 36 reported opioid use. To assess normality of
the ISI, CES-D, and BPI-SF variables, we examined their skewness and kurtosis values.
Acceptable values for skewness and kurtosis are £1.5 or + 2, respectively (Tabachnick

& Fidell, 2013). Values in the current study ranged from .234 to .640 for skewness and
-.1.730 to —.068 for kurtosis, which are well within the acceptable limits. Visual inspection
of the histograms and Q-Q plots also supported normality. Therefore, parametric-based
analyses were used to examine insomnia severity, depressive symptoms, and pain severity.
Due to the unequal sample sizes (with chronic pain vs. without chronic pain and opioid use
vs. no opioid use) in this study, the parametric assumption of homogeneity of variance

was examined using Levene’s test. The homogeneity of variance assumption was not
violated for any analysis given that Levene’s test was non-significant (all p’s> .05).

All participants provided complete sociodemographic (e.g., sex/gender, race/ethnicity, age)
and questionnaire (e.g., I1SI, CES-D, and BPI-SF) data. Descriptive data for the sample

are presented as percentages for categorical variables and as either means with standard
deviations or medians with interquartile ranges for continuous variables. Differences in
insomnia severity and depressive symptoms according to chronic pain status (i.e., with or
without) and opioid use (i.e., opioid use or no opioid use) were examined after adjustment
for covariates using analysis of covariance (ANCOVA). Effect sizes for the ANCOVA
analyses used the following benchmarks for Cohen’s & .2 (small), .5 (medium), and .8
(large). Partial correlation analysis controlling for covariates were completed to examine
associations among pain severity, insomnia severity, and depressive symptoms. All data were
analyzed using SPSS, version 25 (IBM; Chicago, IL).

Participant characteristics

Descriptive characteristics for the 85 PLWH with chronic pain and 35 PLWH without
chronic pain are presented in Table 1. PLWH with chronic pain were significantly older than
PLWH without chronic pain (p = .022). Both groups of PLWH with and without chronic
pain were primarily comprised of men and African American individuals. The ethnicity/race
(p = .066) and sex/gender (p = .085) compositions were not significantly different between
groups. Over 97% of each group was receiving ART. CD4 count (p = .962), detectable viral
load (p = .834), and duration of HIV infection (p = .056) were also not significantly different
between the two groups. Among PLWH with chronic pain, the most frequently reported
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locations of chronic pain were low back/hips (46%), legs/feet (25%), widespread (2+ sites)
(20%), arms/hands (6%), head (2%), and neck/shoulders (1%). Medical records indicated
that 24% of the sample had a pain duration of >3 months but <1 year, 25% >1 year but <5
years, 23% =5 years but <10 years, and 28% =10 years. Pain severity over the past 24 hours
was significantly greater for PLWH with chronic pain compared to PLWH without chronic
pain on the 0-10 numeric rating scale of the BPI-SF (p <.001). Furthermore, PLWH with
chronic pain possessed a significantly greater number of comorbidities relative to PLWH
without chronic pain (p < .001).

Hypothesis 1: Differences according to chronic pain status

After controlling for age and number of comorbidities, PLWH with chronic pain reported
significantly greater severity of insomnia symptoms (F1 116 = 4.66, p = .033; Cohen’s o=
.71) and greater depressive symptoms (F1 116 = 5.19, p = .025; Cohen’s o= .65) than PLWH
without chronic pain. Figure 1 displays the difference in insomnia severity, while Figure 2
displays the difference in depressive symptoms.

Hypothesis 2: Use of opioids in PLWH with chronic pain

As shown in Table 1, use of opioids as a treatment for chronic pain was self-reported by

36 out of 85 (42%) PLWH with chronic pain. The remaining 49 (58%) PLWH with chronic
pain denied any opioid use. Of the 36 PLWH with chronic pain who reported opioid use,
16 had active opioid prescriptions verified upon medical record review. We were unable to
verify via medical records whether the other 20 PLWH with chronic pain who self-reported
opioid use had active prescriptions. None of the PLWH without chronic pain reported using
opioid. For the analyses presented below, we focused exclusively on PLWH with chronic
pain and compared the 36 who reported opioid use to the 49 who denied opioid use.

Hypothesis 2: Differences in PLWH with chronic pain according to opioid use

Among the 85 PLWH with chronic pain, pain severity was significantly greater for those
using opioids in comparison to those not using opioids (F1 g3 = 4.74, p = .032; Cohen’s d'=
.49). Number of comorbidities was significantly greater for those using opioids compared to
those not using opioids (F1,83 = 4.28, p = .042; Cohen’s d= .45). Therefore, pain severity
and number of comorbidities were selected as covariates and included in the analyses
presented below. Neither age, sex/gender, ethnicity/race, duration of chronic pain, duration
of HIV, CD4, or viral load significantly differed between those using opioids and those

not using opioids. Therefore, none of these variables were selected as covariates. Insomnia
severity was found to significantly differ between PLWH with chronic pain who reported
opioid use and those who denied any opioid use (Figure 3). Specifically, the severity of
insomnia was greater for those who reported opioid use. This difference in insomnia severity
remained significant even after controlling for pain severity and number of comorbidities
(F181 =5.15, p =.026; Cohen’s d= .64). As shown in Figure 4, depressive symptoms did
not significantly differ between those who reported opioid use and those who did not after
controlling for pain severity and number of comorbidities (F1 g1 = 1.16, p = .285; Cohen’s d
=.31).
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Hypothesis 3: Associations among pain severity, insomnia severity, and depressive

symptoms

Chronic pain duration (r = .440, p <.001), but not number of comorbidities (r = .081, p

= .464), was significantly associated with greater pain severity. Therefore, separate partial
correlation analyses controlling for chronic pain duration were carried out for PLWH with
chronic pain according to who reported opioid use and who denied opioid use. Among

those who reported opioid use, greater pain severity was significantly associated with greater
insomnia severity (r = .573, p <.001) and greater depressive symptoms (r = .337, p =

.048). Further, greater insomnia severity was significantly associated with greater depressive
symptoms (r = .569, p <.001). Interestingly, among those who denied any opioid use,

pain severity was not significantly associated with insomnia severity (r = .018, p = .904)

or depressive symptoms (r = —.178, p = .226). However, greater insomnia severity was
significantly associated with greater depressive symptoms for those who denied opioid use (r
= .646, p <.001).

Discussion

This study aimed to examine insomnia severity and depressive symptoms in PLWH with
and without chronic pain, as well as whether insomnia severity and depressive symptoms
were associated with opioid use. Findings supported our first hypothesis, such that greater
insomnia severity and depressive symptoms were reported among PLWH and chronic pain
compared to PLWH without chronic pain. These group differences are consistent with a
recent meta-analysis indicating that depression and sleep disturbance are both commonly
associated with chronic pian in (Scott et al., 2018). There is strong evidence from non-HIV
populations that chronic pain can bring about and exacerbate sleep disturbances (Finan et
al., 2013) as well as depression (Bair et al., 2003). Chronic pain may also contribute to the
development of sleep and mood disorders such as insomnia and depression, respectively,
for PLWH. Conversely, established insomnia and depression might also be risk factors for
subsequent chronic pain development in PLWH. Additional research is needed to address
these issues of causality and directionality.

Findings from this study partially supported our second hypothesis. Among PLWH with
chronic pain, there was significantly greater insomnia severity for those who reported opioid
use compared to those who denied opioid use, even after controlling for covariates. The
current literature addressing whether prescription opioids improves or worsens the sleep

of people dealing with chronic pain is currently mixed. For example, in a comprehensive
review of randomized trials for patients with chronic pain due to osteoarthritis, prescription
opioid medications were superior to placebo in improving diverse sleep outcomes (Turk

& Cohen, 2010). Conversely, a more recent review of the literature addressing prescribed
opioid effects on sleep concluded that opioids are not viable sleep aids, and may actually
worsen the sleep (i.e., greater disturbances) of people with chronic pain (Tang et al., 2019).
Furthermore, additional research suggests that opioid-induced respiratory depression and
sleep-disordered breathing (e.g., obstructive sleep apnea) may exacerbate sleep disturbance
in patients with chronic pain (Cheatle & Webster, 2015; Chung et al., 2019). Depressive
symptoms did not significantly differ between PLWH with chronic pain who reported opioid
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use and those who denied opioid use. These results suggest, that while opioid use is not
associated with greater depressive symptoms, insomnia severity in PLWH with chronic pain
may be worse in the context of opioid use. We cannot fully determine whether use of
opioids indeed worsened insomnia in PLWH with chronic pain given the cross-sectional
nature of this study. It may be that PLWH with chronic pain who also demonstrate a sleep
disorder like insomnia are more likely to receive and use a prescribed opioid. Both of these
seem plausible, and additional research is required to address this matter. Given that opioid
medications are not a recommended first-line treatments for chronic pain (Bruce et al.,
2017) or sleep (Tang et al., 2019), non-pharmacological evidence-based treatments such as
cognitive-behavioral therapy for chronic pain and insomnia may be preferable for PLWH
(Finan et al., 2014).

Our findings also generally supported our third hypothesis. Greater pain severity was
significantly associated with greater insomnia severity and greater depressive symptoms
for PLWH with chronic pain who reported opioid use, yet these same associations were
not significant for PLWH with chronic pain who denied opioid use. One explanation for
this finding is that severe chronic pain is more detrimental to sleep and mood than mild
chronic pain (Blagestad et al., 2016), thereby resulting in greater insomnia severity and
depressive symptoms. PLWH with severe chronic pain are more likely to be prescribed
and use opioid medications for pain management (Uebelacker et al., 2015). Indeed, in this
study, PLWH with chronic pain who reported opioid use had significantly greater pain
severity than their counterparts who denied opioid use. Another explanation is related to
previous research demonstrating that sleep disturbance (Smith et al., 2020) and depressed
mood (Pecina et al., 2019; Zubieta et al., 2003) attenuate opioid analgesia and endogenous
opioid neurotransmission in humans. Therefore, it may be that greater insomnia severity
and depressive symptoms diminishes the analgesic effects of opioids in PLWH, which

in turn promotes greater pain severity. Both of these explanations are speculative and
meant to generate hypotheses for future research. Each explanation is beyond the scope
of conclusions that can be drawn from the data derived from this cross-sectional and
correlational study.

This study possessed several limitations. First, we were unable to confirm through medical
records whether 20 PLWH with chronic pain who reported opioid use indeed had an active
prescription for this medication. This may likely have been because they had a provider
outside of the investigator-affiliated healthcare system who was prescribing the medication,
or they were receiving these medications via other means such as purchasing “on the street”.
Regardless whether opioid use was self-reported or verified with an active prescription

in medical records, our study design did not allow for determination of actual patterns

or volume of opioid used for chronic pain management. Second, our study sample was
comprised primarily of middle-aged, African American/Black, cisgender men. Therefore,
our study findings may not generalize well to Caucasian/White populations of cisgender
women or transgender individuals. In the U. S., risk of opioid analgesic use is elevated

in PLWH (Edelman et al., 2013), and opioid overdose is a leading cause of accidental

death (Cunningham, 2018). However, use and misuse of prescribed opioids for chronic

pain management is not as problematic in other countries outside the U.S.; for example

see (Klein et al., 2020). Therefore, our opioid-related findings may not be as relevant for
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populations of PLWH with chronic pain living in other countries. Third, our study was
cross-sectional in design. As a result, no conclusions can be drawn regarding causality

or directionality pertaining to the associations among pain severity, insomnia severity, and
depressive symptoms in this cohort of PLWH. Fourth, our power analysis indicated that
42 PLWH with chronic pain who use opioids was necessary to detect differences with

a medium effect size; however, this study only included 36 PLWH with chronic pain

who reported opioid use. Therefore, the non-significant difference in depressive symptoms
between participants who reported opioid use and those who denied opioid use may have
been due to lack of sufficient statistical power, rather than the lack of an actual difference.
Lastly, this study did not include any formal sleep or mood assessments. It is unclear
whether participants met formal diagnostic criteria for insomnia or depression, or other
related disorders such as sleep apnea or bipolar disorder. Future research in PLWH is needed
to better appreciate the extent to which diagnosable sleep and mood disorders co-occur
along with chronic pain.

Conclusion

Chronic pain appears to be a highly prevalent comorbidity that negative impacts the quality
of life among PLWH (Madden et al., 2020). The evidence supporting the associations of
insomnia and depression with chronic pain in PLWH is increasing; however, the number
of clinical studies investigating the intersection of these factors is limited. Further research
is necessary to examine the benefits and consequences of opioid use on chronic pain,
insomnia, and depressive symptoms in PLWH. Challenges with chronic pain management
and insomnia are expected to persist given that adults with HIV are living longer. It is
unclear whether some PLWH are using opioids for other comorbidities such as sleep
disorders (i.e., insomnia) and/or depression. Targeted interventions for insomnia and
depression among PLWH with chronic pain may lead to reductions in opioid use while
also promoting improvements in pain severity, sleep quality and mood.
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Figure 1:
Difference in insomnia severity between PLWH with and without chronic pain. Bars

represent means and standard error of the mean. The maximum possible score on the ISl is

28.
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Figure 2:
Difference in depressive symptoms between PLWH with and without chronic pain. Bars

represent means and standard error of the mean. The maximum possible score on the CES-D

is 60.
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Figure 3:
Difference in insomnia severity in PLWH with chronic pain according to opioid use. Bars

represent means and standard error of the mean. The maximum possible score on the ISl is

28.
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Figure 4:
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Difference in depressive symptoms in PLWH with chronic pain according to opioid use.
Bars represent means and standard error of the mean. The maximum possible score on the

CES-D is 60.
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Differences between PLWH with and without chronic pain (N = 120)

Table 1.

PLWH with PLWH without
chronic pain chronic pain

Variable (n=85) (n=35)
Age in Years, Median (IQR) 50 (44.3 - 54) 44 (30-54)
Race, N (%)

African American 63 (74.1) 30 (83.3)

Caucasian 15 (17.6) 5(13.9)

American Indian/Alaskan Native 1(1.2) 0 (0)

Latino 0(0) 0(0)

Multiracial 6(7.1) 0(0)
Gender, N (%)

Female 27 (31.8) 5(14.3)

Male 56 (65.9) 27 (77.1)

Transgender 2(2.3) 2(5.7)

Other 0(0) 1(2.9)
Receiving ART, N (%) 84 (98.8) 34 (97.1)
Detectable Viral Load (>200), N (%) 11 (12.9) 4(11.4)
Years with HIV, Mean (SD) 16.6 (9.1) 12.8(10.1)
CD4+ Lymphocyte Count, Median (IQR) 624 (430.3-793.5) 624 (346.3 — 866.5)
CES-D, Mean (SD) 21.2 (11.5) 13.9 (10.9)
IS, Mean (SD) 12.3 (8.4) 6.9 (6.7)
BPI-SF Pain Severity, Mean (SD) 5.8 (2.3) 1.1(14)
Number of Comorbidities, Median (IQR) 4(2-5) 1(0-2)
Pain Duration, N (%)

No pain 0(0) 35 (100)

>3 months but <1 year 20 (24) 0 (0)

=1 year but <5 years 22 (25) 0 (0)

=5 years but <10 years 19 (23) 0(0)

210 years 24 (28) 0 (0)
Opioid use, N (%) 36 (42) 0 (0)
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Note. PLWH = people living with HIV; IQR = interquartile range; SD = standard deviation; ART = antiretroviral therapy; CES-D = Center for

Epidemiologic Studies Depression Scale; ISI = Insomnia Severity Index; BPI-SF = Brief Pain Inventory — Short Form
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