
UC San Diego
UC San Diego Previously Published Works

Title
Association of Pain and Pain Medication Use with Multiple Characteristics of Older People 
Living with HIV

Permalink
https://escholarship.org/uc/item/0vv155h6

Journal
AIDS Research and Human Retroviruses, 36(8)

ISSN
0889-2229

Authors
Karris, Maile Y
Berko, Jeff
Mazonson, Peter D
et al.

Publication Date
2020-08-01

DOI
10.1089/aid.2020.0039
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/0vv155h6
https://escholarship.org/uc/item/0vv155h6#author
https://escholarship.org
http://www.cdlib.org/


Association of Pain and Pain Medication Use with Multiple
Characteristics of Older People Living with HIV

Maile Y. Karris,1 Jeff Berko,2 Peter D. Mazonson,2 Theoren M. Loo,2 Frank Spinelli,3 and Andrew Zolopa3,4

Abstract

People living with HIV (PLWH) experience chronic pain that may impact function. Gaps in knowledge exist for
factors that impact pain and pain medication use in older (age 50+) PLWH. Data for this study were obtained
from the Aging with Dignity, Health, Optimism and Community (ADHOC) cohort, an observational study of
older PLWH from 10 clinics across the United States. Participants self-reported socioeconomic, psychosocial,
and health factors via an online questionnaire. Of 1,051 participants, 66% reported pain. In a multivariable
regression model, multimorbidity and tobacco use were associated with a greater likelihood of experiencing
pain, whereas being male, black, and having higher cognitive function were associated with a lower likelihood
of experiencing pain. Of the 696 participants who reported pain, 46% reported using pain medication. In a
multivariable regression model, pain medication use was associated with multimorbidity and with lower in-
come. Recognition of the factors associated with pain and pain medication use in this vulnerable population
may lead to strategies that mitigate negative health outcomes.
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Introduction

Chronic pain impacts up to 85% of people living with
HIV (PLWH).1–5 The high prevalence is due to direct

and indirect effects of HIV (i.e., direct HIV toxicity and
secondary toxicity of antiretroviral therapy on the central
and peripheral nervous systems)6–9 and is magnified by co-
occurring psychosocial factors such as depression,10 stress,11

past trauma,12 social isolation,13 and substance use.14 These
co-occurring factors also contribute to increased risk for
prescription opiate misuse and overdose mortality,15–17 and
to maladaptive coping (avoidance, thought suppression, and
catastrophizing)18–22 that negatively modify the pain experi-
ence. The medical management of pain increases in com-
plexity as older PLWH (‡50 years) accumulate age-associated
painful comorbidities such as osteoarthritis. Additionally, non-
opiate medications used for pain (i.e., skeletal muscle relax-
ants, NSAIDS) have side effects that increase risks for falls,
delirium, and gastrointestinal bleeding that may further worsen
the health of older PLWH.23–27

To identify specific psychosocial and clinical factors as-
sociated with chronic pain and pain medication use, an online
registry (Aging with Dignity, Health, Optimism & Commu-

nity, ADHOC) of older PLWH that collects patient-reported
outcome measures (PROMs), including psychosocial and
socioeconomic data, was utilized.

Methods

Study design

ADHOC is a longitudinal cohort study that collects data on
PLWH over the age of 50 using an online questionnaire. The
questionnaire includes information on sociodemographic
factors, activities and interests, HIV diagnosis and status,
health care use and satisfaction, antiretroviral therapy, co-
morbid medical conditions, health and well-being, substance
use, and sexual practices. Validated PROMs are collected
where appropriate. PROMs are ‘‘standardized, validated
questionnaires completed by patients to measure their per-
ceptions of their functional well-being and health status.’’28

ADHOC began collecting data on the cohort in October
2017 and continues to collect follow-up data on an annual
basis. For this cross-sectional analysis, baseline data col-
lected between October 2017 and July 2019 were used.

The ADHOC study protocol was approved by the Ethical
and Independent Review Services (E&I #17130) and the
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UCSD Institutional Review Board (IRB). Written informed
consent was collected from all participants.

Participants

To be eligible for ADHOC, participants must have an
HIV-1 or -2 infection and be at least 50 years of age. Parti-
cipants are primarily identified during visits to clinical
practices providing care for HIV. These clinics are located
in California, Florida, Illinois, North Carolina, Texas,
Washington DC, Washington State, and Wisconsin, and
encompass both university-based and private practices.

Assessment of pain and pain medications

As part of the questionnaire, participants were asked to
report whether they had been diagnosed with specific medical
conditions. Participants were instructed that ‘‘diagnosed
means the condition was confirmed by a medical profes-
sional.’’ Within the pain conditions category, participants
were asked whether they had been diagnosed with back pain,
hip pain, joint pain, or muscle pain, and were also instructed
to write in chronic pain conditions that were not listed. Each
time a participant indicated they had a pain condition, they
were asked, ‘‘Have you taken prescribed medication for this
condition in the last 4 weeks? [Yes/No].’’

Assessment of other variables

Covariates identified a priori that might influence pain
and pain medication use were selected from the ADHOC
online questionnaire. Variables included age, gender,
race/ethnicity, education level, sexual orientation, annual
household income in US dollars, employment status, living
alone, multimorbidity, HIV viral load, ART adherence, to-
bacco use, recreational drug use, alcohol use measured by
The Alcohol Use Disorders Identification Test (AUDIT-
C),29 social well-being and cognitive function measured by
The Functional Assessment of HIV Infection (FAHI),30

quality of life measured by the PozQoL,31 depression and
anxiety measured by The Patient Health Questionnaire-4
(PHQ-4),32 loneliness measured by the Three-item Lone-
liness Scale,33 interpersonal support measured by the Inter-
personal Support Evaluation List-12,34 resilience measured
by the Connor-Davidson Resilience Scale,35 and stigma
measured by the Internalized AIDS-Related Stigma Scale.36

Good ART adherence was defined as taking 95% or more of
prescribed ART medication. Hazardous drinking was de-
fined as having a score of 4 or more for men and having a
score of 3 or more for women on the AUDIT-C.29 Screening
positive for anxiety was defined as having a score of 3 or
more on the PHQ-4 anxiety subscale, and screening positive
for depression was defined as having a score of 3 or more
on the PHQ-4 depression subscale.32 Results for the Poz-
QoL, the Three-item Loneliness Scale, ISEL-12, CD-RISC,
and the Internalized AIDS-Related Stigma Scale were trea-
ted as continuous variables. Multimorbidity was defined as
reporting six or more chronic conditions, in addition to HIV.
Categories of comorbidities captured in ADHOC for this
analysis included bone and joint, cancer, cardiovascular, GI
and liver, hormonal, kidney/genitourinary, lung, mental
health, and neurologic conditions.

Statistical analyses

Cross-sectional analyses of the relationship between pain
and selected covariates, as well as between pain medication
use and selected covariates among participants who reported
at least one pain condition, were performed using data from
1,051 ADHOC participants. Bivariate analyses were con-
ducted using Student’s t-tests for continuous variables, and
chi-square tests for categorical variables. Pearson’s correla-
tion coefficients were also determined for each variable.
Given that this analysis was exploratory, we did not correct
for multiple comparisons. A multivariate logistic regression
model was developed to investigate predictors of pain using
backward elimination. Only variables that were associated
with pain at p < .20 in the bivariate analyses were used in the
regression. Using the same backward elimination approach, a
second multivariate logistic regression model was developed
to investigate predictors of pain medication use. Variables in
the regression model were classified as significant at p < .05.
Statistical analyses were performed using Stata 15.1 (Stata
Corporation, College Station, TX).

Results

Characteristics of older PLWH in ADHOC

Among the 1,051 participants enrolled in ADHOC, the mean
age of participants was 60.2 – 6.1 years, with a range of 50–89
years. Fifty-six percent of participants were between 50 and 59
years old, and 44% were 60 years old or older (Table 1). The
majority of participants were male (85%), gay, lesbian, or bi-
sexual (83%), and white (69%). Forty-eight percent had at least
a 4-year college education, and 57% had an annual household
income of less than $50,000. Sociodemographic assessments
showed that 57% were single and 37% lived alone. From a
clinical perspective, 94% had an undetectable HIV viral load,
86% adhered to their HIV medication regimen 95% of the time
or more, and 58% had six or more comorbidities. The average
time since HIV diagnosis was 21.4 – 9.0 years. Behavioral
items from the survey showed that 26% of participants reported
hazardous drinking and 29% used recreational drugs. Twenty-
one percent of the population reported depression, 21% re-
ported anxiety, and 14% reported both.

Factors associated with pain

Overall, 66% (n = 696) reported one or more of the pain
conditions evaluated (Fig. 1). Regarding demographic fac-
tors, bivariate analyses showed that pain was associated with
an annual household income less than $50,000 (w2 = 13.63,
p < .001), and unemployment (w2 = 25.22, p < .001) (Table 2
and Supplementary Table S1).

From a behavioral and clinical perspective, bivariate an-
alyses showed that pain was associated with having six or
more medical conditions (w2 = 117.82, p < .001), tobacco use
(w2 = 5.71, p = .017), and low or no alcohol use (w2 = 4.17,
p = .041) (Table 2).

With regard to psychosocial factors, pain was associated
with anxiety (w2 = 15.70, p < .001), depression (w2 = 6.84,
p = .009), a high degree of loneliness (t = -3.07, p = .002),
lower resilience (t = 3.03, p = .003), lower quality of life
(t = 5.67, p < .001), lower social well-being (t = 2.32,
p = .021), and lower cognitive function (t = 5.57, p < .001)
(Table 2).
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A multivariate logistic regression model was constructed
and included multimorbidity, tobacco use, annual household
income, anxiety, depression, alcohol use, employment status,
resilience, quality of life, social well-being, cognitive func-
tion, age, gender, race/ethnicity, loneliness, and interpersonal
support. After backward elimination, the model showed that
being male (odds ratio [OR] = 0.50 95% confidence interval
[CI] = 0.26–0.94), being black (OR = 0.47, 95% CI = 0.26–0.83),

and having higher cognitive function (OR = 0.83, 95%
CI = 0.75–0.92) decreased the odds of experiencing pain
(Table 3). Having six or more conditions (OR = 3.40, 95%
CI = 2.11–5.51) and use of tobacco (OR = 1.99, 95%
CI = 1.08–3.67) increased the odds of having a pain-related
condition.

Factors associated with pain medication use

Among older PLWH with pain, 46% (n = 320) reported
using pain medications (Fig. 1). Regarding demographic
factors, bivariate analyses showed that pain medication use
was higher among heterosexuals (w2 = 5.21, p = .022) and
blacks (w2 = 8.82, p = .003) (Table 4 and Supplementary
Table S2). Pain medication use was lower among men
(w2 = 16.30, p < .001). Lower education levels (w2 = 17.30,
p < .001), annual incomes less than $50,000 (w2 = 37.69,
p < .001), and unemployment (w2 = 36.60, p < .001) were
also associated with pain medication use.

From a behavioral and clinical perspective, bivariate an-
alyses showed that pain medication use was associated with
having six or more medical conditions (w2 = 47.85, p < .001)
and low or no alcohol use (w2 = 5.91, p = .015) (Table 4).

With regard to psychosocial factors, bivariate analyses
showed that pain medication use was associated with anxi-
ety (w2 = 11.72, p = .001), depression (w2 = 16.42, p < .001),
loneliness (t = -2.46, p = .014), lower interpersonal support
(t = 2.58, p = .010), lower quality of life (t = 3.92, p < .001),
and lower cognitive function (t = 2.45, p = .015) (Table 4).

A multivariate logistic regression model was constructed
and included tobacco use, multimorbidity, annual household
income, anxiety, alcohol use, employment status, resilience,
quality of life, cognitive function, gender, sexual orientation,
race/ethnicity, education level, depression, loneliness, and
interpersonal support. After backward elimination, this
model showed that multimorbidity (OR = 2.48, 95%
CI = 1.34–4.59) and an annual household income less than
$50,000 (OR = 4.17, 95% CI = 2.22–7.84) increased the odds
of pain medication use.

Discussion

This cross-sectional study of older PLWH evaluated the
associations between pain and pain medication use and
multiple factors, including demographics, HIV-related fac-
tors, multimorbidity, substance use, mental illness, loneli-
ness, social isolation, and resilience. To our knowledge this is
the first study to evaluate the relationship between these
factors and pain specifically in older PLWH. Of note was the
association of multimorbidity with both pain and pain med-
ication use, a factor that remained significant in both multi-
variate logistic regression models. This strong association
may suggest that HIV-related, non-AIDS conditions (i.e.,
arthritis and neuropathy) are contributing to the experience of
pain. Alternatively, this association could simply reflect the
complex medical nature of older PLWH (i.e., clustering of
diseases) due to excess inflammation and other psychosocial
factors.37–39 Regardless, this finding underscores the impor-
tance of overlapping multiple chronic conditions in older
PLWH. From a clinical perspective, when treating pain in an
older person with HIV, it is important to consider the impact
of an intervention on pain and other chronic conditions and
overall function.40

Table 1. Characteristics of Older People Living

with HIV in Aging with Dignity, Health, Optimism,

and Community

Characteristic N (%)

Age
50–59 590 (56%)
60+ 461 (44%)

Gender
Male 896 (85%)
Female, transgender, other 155 (15%)

Sexual orientation
Gay, lesbian, bisexual 869 (83%)
Straight, heterosexual 182 (17%)

Race/ethnicity
White 727 (69%)
Black 212 (20%)
Hispanic/Latino 92 (9%)

Education
Less than college 545 (52%)
College graduate 317 (30%)
Graduate school or more 189 (18%)

Annual household income
Less than $50,000 555 (57%)
$50,000 or more 415 (43%)

Relationship status
Single 603 (57%)
In a relationship 448 (43%)

Live alone
Yes 385 (37%)
No 666 (63%)

Viral load
Undetectable 972 (94%)
Detectable 59 (6%)

Antiretroviral therapy adherence
Good adherence (defined as > = 95%) 894 (86%)
Issues with adherence (<95%) 145 (14%)

Number of comorbid conditions
Less than six 438 (42%)
Six or more 613 (58%)

Alcohol use
Hazardous drinker 276 (26%)
Nonhazardous- or nondrinker 775 (74%)

Recreational drug use
Yes 295 (29%)
No 717 (71%)

Screen positive for depression
Yes 220 (21%)
No 831 (79%)

Screen positive for anxiety
Yes 218 (21%)
No 833 (79%)
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FIG. 1. Self-reported pain, and
self-reported pain medication use
among participants who reported
pain.

Table 2. Bivariate Analysis of Associations Between Pain and Various Characteristics

Among Older People Living with HIV

Pain No pain

w2
t p-valueNo. % No. %

Annual household income 13.63 — <.001
Less than $50,000 397 61 158 49
$50,000 and greater 250 39 165 51

Currently employed 25.22 — <.001
Yes 292 42 207 58
No 404 58 148 42

Number of comorbidities 117.82 — <.001
Less than six 208 30 230 65
Six or more 488 70 125 35

Current smoker 5.71 — .017
Yes 142 20 51 14
No 554 80 304 86

Hazardous drinking 4.17 — .041
Yes 169 24 107 30
No 527 76 248 70

Anxiety 15.70 — <.001
Yes 169 24 49 14
No 527 76 306 86

Depression 6.84 — .009
Yes 162 23 58 16
No 534 77 297 84

Mean SD Mean SD

Loneliness 5.7 2 5.3 2.1 — -3.07 .002
Resilience 6.3 1.5 6.5 1.5 — 3.03 .003
Quality of life 3.6 0.74 3.9 0.73 — 5.67 <.001
Social well-being 19.6 8.0 20.8 8.0 — 2.32 .021
Cognitive function 8.4 2.7 9.9 2.3 — 5.57 <.001

Hazardous drinking was measured using the AUDIT-C. Anxiety and depression were measured using the PHQ4. Loneliness was
measured using the 3 Item Loneliness Scale, where higher scores indicate greater loneliness (range 3–9). Resilience was measured using the
CD-RISC, where higher scores indicate greater resilience (range 0–8). Quality of life was measured using the PozQoL, where higher scores
indicate higher quality of life (range 1–5). Social well-being was measured using the FAHI Social, where higher scores indicate higher
social well-being (range 0–32). Cognitive function was measured using the FAHI Cognition, where higher scores indicate higher cognitive
function (range 0–12).
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This study provides a unique look into unexplored factors
associated with pain and pain medication use in an older
PLWH population. For example, unemployment and lower
annual household income were positively associated with pain
and pain medication use, highlighting the association between
social adversity and pain in older PLWH. The cross-sectional
nature of this study prevents us from better understanding
causal relationships between pain and lower socioeco-
nomic status, but one previous prospective study in a HIV-
seronegative cohort suggested that lower socioeconomic
status in childhood and adulthood contributes to the devel-
opment of pain syndromes.41 Factors in that study that con-
tributed to the development of pain syndromes included poor
adult mental health, psychological distress, and adverse life
events, all of which are common in older PLWH.42

Table 3. Logistic Regression Analysis Showing

Factors Statistically Significantly Correlated

with Pain Among Older People Living with HIV

Covariate OR SE z p-value 95% CI

Male 0.50 0.16 -2.16 .031 0.26–0.94
Black 0.47 0.14 -2.57 .010 0.26–0.83
6 or more

conditions
3.40 0.83 5.02 <.001 2.11–5.51

Tobacco use 1.99 0.62 2.21 .027 1.08–3.67
Cognition 0.83 0.042 -3.59 <.001 0.75–0.92

OR = Odds ratio; 95% CI = 95% confidence interval. Pseudo
R2 = 0.15. Cognitive function was measured using the FAHI
Cognition, where higher scores indicate higher cognitive function
(range 0–12).

Table 4. Bivariate Analysis of Associations Between Pain Medication Use and Various Characteristics

Among Older People Living with HIV

Use pain meds No pain meds

No. % No. % w2 t p-value

Gender 16.30 — <.001
Male 249 78 335 89
Female/transgender/other 71 22 41 11

Sexual orientation 5.21 — .022
Gay, lesbian, or bisexual 252 79 321 85
Straight/heterosexual 68 21 55 15

Race/ethnicity: White 11.43 — .001
Yes 205 64 285 76
No 115 36 91 24

Race/ethnicity: Black 8.82 — .003
Yes 76 24 56 15
No 244 76 320 85

Education level 17.30 — <.001
Less than college 193 60 169 45
College grad 86 27 129 34
Graduate school grad 41 13 78 21

Annual household income 37.69 — <.001
Less than $50,000 222 74 175 50
$50,000 and greater 78 26 172 50

Currently employed 36.60 — <.001
Yes 95 30 197 52
No 225 70 179 48

Number of comorbidities 47.85 — <.001
Less than six 54 17 154 41
Six or more 266 83 222 59

Hazardous drinking 5.91 — .015
Yes 64 20 105 28
No 256 80 271 72

Anxiety 11.72 — .001
Yes 97 30 72 19
No 223 70 304 81

Depression 16.42 — <.001
Yes 97 30 65 17
No 223 70 311 83

Mean SD Mean SD

Loneliness 5.9 2.1 5.5 2.0 — -2.46 .014
Interpersonal support 3.1 0.69 3.2 0.69 — 2.58 .010
Quality of life 3.5 0.8 3.7 0.7 — 3.92 <.001
Cognitive function 8.0 2.7 8.8 2.6 — 2.45 .015

Hazardous drinking was measured using the AUDIT-C. Anxiety and depression were measured using the PHQ4. Loneliness was
measured using the 3 Item Loneliness Scale, where higher scores indicate greater loneliness (range 3–9). Interpersonal support was
measured with the ISEL-12, where higher scores indicate more social support (range 1–4). Quality of life was measured using the PozQoL,
where higher scores indicate higher quality of life (range 1–5). Cognitive function was measured using the FAHI Cognition, where higher
scores indicate higher cognitive function (range 0–12).
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Previous research in other populations found similar re-
sults to findings in this study. For example, heavy alcohol use
has been associated with less pain and pain medication use
(i.e., self-medication), while anxiety has been associated with
higher rates of pain and pain medication use.1,43 As was the
case in previous studies, substance use (with the exception of
tobacco) in older PLWH was not associate with pain.44,45

Finally, previous studies demonstrated that men are signifi-
cantly less likely than women to take pain medications.46

This study has several limitations. Because it was not origi-
nally designed to evaluate the impact of pain, the cohort lacks
granular measures of pain and of pain impact on function. These
limitations prevent us from evaluating associations between
pain severity and different types of pain. Similarly we did not
capture information about the specific pain medications used,
which could range from acetaminophen to opioids. Women
made up only 15% of the cohort, which may affect generaliz-
ability of study findings. In addition, multimorbidity was
characterized purely using counts of conditions, as opposed to
using established comorbidity measures like the Charlson,
Elixhauser or Veterans Aging Cohort Study scores.42,47,48 Also,
the cross-sectional nature of this study limits the ability to de-
termine directionality or causality between associated factors.
Finally, while many of the findings in this study of older
PLWH, such as higher self-reported pain among those with
multimorbidity, are consistent with findings from the literature
in older general populations without HIV, a detailed compar-
ison of these populations was beyond the scope of this study.49

Overall, this study highlights the complexity of pain in older
PLWH. Many factors identified, such as socioeconomic status
and multimorbidity, will be difficult to change. However other
factors, such as, anxiety, depression, social isolation, and
smoking, may represent targets for future interventions. Fo-
cusing on improving chronic pain management should be a
priority due to the known impact of chronic pain on physical50

and cognitive function51 and subsequent independence in this
vulnerable population.

Acknowledgments

We extend our heartfelt gratitude to all the study partici-
pants. This work would not have been possible without their
generosity and time. We would also like to acknowledge the
investigators at each participating site for their ongoing ex-
pertise and support.

Funding Information

Maile Karris receives research funding to the institution
from ViiV Healthcare and Gilead Sciences. This publication
resulted in part from grant support for Maile Karris from the
NIA (R03 AG60183) and is supported by the San Diego Center
for AIDS Research (SD CFAR), an NIH-funded program (P30
AI036214) which is supported by the following NIH institutes
and Centers: NIAID, NCI, NIMH, NIDA, NICHD, NHLBI,
NIA, NIGMS, and NIDDK. Peter Mazonson, Jeff Berko, and
Theoren Loo received research funding from ViiV Healthcare
to develop and work on the ADHOC project.

Supplementary Material

Supplementary Table S1
Supplementary Table S2

References

1. Merlin JS, Cen L, Praestgaard A, et al.: Pain and physical
and psychological symptoms in ambulatory HIV patients in
the current treatment era. J Pain Symptom Manage 2012;
43:638–645.

2. Silverberg MJ, Gore ME, French AL, et al.: Prevalence of
clinical symptoms associated with highly active anti-
retroviral therapy in the Women’s Interagency HIV Study.
Clin Infect Dis 2004;39:717–724.

3. Cervia LD, McGowan JP, Weseley AJ: Clinical and de-
mographic variables related to pain in HIV-infected indi-
viduals treated with effective, combination antiretroviral
therapy (cART). Pain Med 2010;11:498–503.

4. Miaskowski C, Penko JM, Guzman D, Mattson JE, Bangs-
berg DR, Kushel MB: Occurrence and characteristics of
chronic pain in a community-based cohort of indigent adults
living with HIV infection. J Pain 2011;12:1004–1016.

5. Perry BA, Westfall AO, Molony E, et al.: Characteristics of
an ambulatory palliative care clinic for HIV-infected pa-
tients. J Palliat Med 2013;16:934–937.

6. Bouhassira D, Attal N, Willer J-C, Brasseur L: Painful and
painless peripheral sensory neuropathies due to HIV in-
fection: A comparison using quantitative sensory evalua-
tion. Pain 1999;80:265–272.

7. Herzberg U, Sagen J: Peripheral nerve exposure to HIV
viral envelope protein gp120 induces neuropathic pain and
spinal gliosis. J Neuroimmunol 2001;116:29–39.

8. Heaton RK, Franklin DR, Ellis RJ, et al.: HIV-associated
neurocognitive disorders before and during the era of
combination antiretroviral therapy: Differences in rates,
nature, and predictors. J Neurovirol 2011;17:3–16.

9. Moyle G: Clinical manifestations and management of an-
tiretroviral nucleoside analog-related mitochondrial toxic-
ity. Clin Ther 2000;22:911–936.

10. Fishbain DA, Cutler R, Rosomoff HL, Rosomoff RS: Chronic
pain-associated depression: Antecedent or consequence of
chronic pain? A review. Clin J Pain 1997;13:116–137.

11. Lampe A, Doering S, Rumpold G, et al.: Chronic pain
syndromes and their relation to childhood abuse and
stressful life events. J Psychosom Res 2003;54:361–367.

12. Smith MY, Egert J, Winkel G, Jacobson J: The impact of
PTSD on pain experience in persons with HIV/AIDS. Pain
2002;98:9–17.

13. Feldman SI, Downey G, Schaffer-Neitz R: Pain, negative
mood, and perceived support in chronic pain patients: A daily
diary study of people with reflex sympathetic dystrophy
syndrome. J Consult Clin Psychol 1999;67:776.

14. Merlin JS, Westfall AO, Raper JL, et al.: Pain, Mood, and
Substance Abuse in HIV: Implications for clinic visit uti-
lization, ART adherence, and virologic failure. J Acquir
Immune Defic Syndr 1999 2012;61:164–170.

15. Vijayaraghavan M, Freitas D, Bangsberg DR, Miaskowski C,
Kushel MB: Non-medical use of non-opioid psychotherapeutic
medications in a community-based cohort of HIV-infected in-
digent adults. Drug Alcohol Depend 2014;143:263–267.

16. Robinson-Papp J, Elliott K, Simpson DM, Morgello S:
Problematic prescription opioid use in an HIV-infected
cohort: The importance of universal toxicology testing.
J Acquir Immune Defic Syndr 1999 2012;61:187–193.

17. Green TC, McGowan SK, Yokell MA, Pouget ER, Rich JD:
HIV infection and risk of overdose: A systematic review and
meta-analysis. AIDS Lond Engl 2012;26:403–417.

18. Varni SE, Miller CT, McCuin T, Solomon SE: Disen-
gagement and engagement coping with HIV/AIDS stigma

668 KARRIS ET AL.



and psychological well-being of people with HIV/AIDS.
J Soc Clin Psychol 2012;31:123–150.

19. Makoae LN, Greeff M, Phetlhu RD, et al.: Coping with
HIV-related stigma in five African Countries. J Assoc
Nurses AIDS Care 2008;19:137–146.

20. Olff M, Langeland W, Gersons BP: The psychobiology of
PTSD: Coping with trauma. Psychoneuroendocrinology
2005;30:974–982.

21. Olley BO, Zeier MD, Seedat S, Stein DJ: Post-traumatic
stress disorder among recently diagnosed patients with
HIV/AIDS in South Africa. AIDS Care 2005;17:550–557.

22. Power R, Koopman C, Volk J, et al.: Social support, sub-
stance use, and denial in relationship to antiretroviral
treatment adherence among HIV-infected persons. AIDS
Patient Care STDs 2003;17:245–252.

23. Hsu ES: Medication overuse in chronic pain. Curr Pain
Headache Rep 2017;21:2.

24. Erlandson KM, Allshouse AA, Jankowski CM, et al.: Risk
factors for falls in HIV-infected persons. J Acquir Immune
Defic Syndr 1999 2012;61:484–489.

25. Merlin JS, Zinski A, Norton WE, et al.: A conceptual
framework for understanding chronic pain in patients with
HIV. Pain Pract 2014;14:207–216.

26. Fick DM, Cooper JW, Wade WE, Waller JL, Maclean JR, Beers
MH: Updating the Beers criteria for potentially inappropriate
medication use in older adults: Results of a US consensus panel
of experts. Arch Intern Med 2003;163:2716–2724.

27. Campanelli CM: American geriatrics society updated beers
criteria for potentially inappropriate medication use in older
adults. J Am Geriatr Soc 2012;60:616–631.

28. Department of Health: Guidance on the routine collection
of Patient Reported Outcome Measures (PROMs). Pub-
lished online 2009. Available at www.dh.gov.uk/prod_
consum_dh/groups/dh_digitalassets/@dh/@en/documents/
digitalasset/dh_092625.pdf accessed December 13, 2019.

29. Dawson DA, Grant BF, Stinson FS, Zhou Y: Effectiveness of the
Derived Alcohol Use Disorders Identification Test (AUDIT-C)
in Screening for Alcohol Use Disorders and Risk Drinking in the
US General Population. Alcohol Clin Exp Res 2005;29:844–854.

30. Cella DF, McCain NL, Peterman AH, Mo F, Wolen D:
Development and validation of the functional assessment of
human immunodeficiency virus infection (FAHI) quality of
life instrument. Qual Life Res Int J Qual Life Asp Treat
Care Rehabil 1996;5:450–463.

31. Brown G, Miko1ajczak G, Lyons A, et al.: Development
and validation of PozQoL: A scale to assess quality of life
of PLHIV. BMC Public Health 2018;18:527.
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