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Abstract

People living with HIV (PLWH) have high levels of functional impairment due to pain, also called
pain interference. Long-term opioid therapy (LTOT) is commonly prescribed for chronic pain
among PLWH. We sought to better understand the predictors of pain interference, measured with
the Brief Pain Inventory Interference subscale (BPI-1), among PLWH with chronic pain on LTOT.
Using a prospective cohort of PLWH on LTOT we developed a model to identify predictors of
increased pain interference over 1 year of follow up. Participants (n=166) were 34% female, 72%
African American with a median age of 55 years, and 40% had severe pain interference (BPI-I
>7). In multivariable models, substance use disorder, depressive symptoms, PTSD symptoms,
financial instability, and higher opioid doses were associated with increased pain interference.
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Measures of behavioral health and socioeconomic status had the most consistent association with
pain interference. In contrast, the biomedical aspects of chronic pain and LTOT—comorbidities,
duration of pain—were not predictive of pain interference. PLWH with chronic pain on LTOT with
lower socioeconomic status and behavioral health symptoms have higher risk of pain interference.
Addressing the social determinants of health and providing access to behavioral health services
could improve patients’ pain-related functional status.
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Introduction

Chronic pain is an important public health concern (Sogomonian et al., 2016), especially for
people living with HIV (PLWH) (Bruce et al., 2017). Over 20% of the United States
population reports chronic pain, while 8% of Americans suffer from high-impact chronic
pain interfering with life or work activities (Dahlhamer et al., 2018). Although the reported
prevalence of chronic pain among PLWH varies widely, between 39% and 85%, it is
universally high, and often severe (Bruce, et al., 2017; Miaskowski et al., 2011; Parker,
Stein, & Jelsma, 2014). Chronic pain is associated with negative HIV outcomes, including
increased healthcare utilization, decreased quality of life, retention in care, and viral
suppression (Merlin et al., 2018; Merlin, Westfall, et al., 2012; Sabin et al., 2018).

PLWH also have high levels of functional impairment due to pain, called pain interference.
Pain interference is often measured with the Brief Pain Inventory Interference scale (BPI-1),
and describes how pain impacts one’s ability to work, maintain relationships, and enjoy life
(Cleeland, 2009). In a cohort of 156 PLWH, 28% reported moderate to severe pain
interference (Merlin, Cen, et al., 2012). The reasons for such high levels of functional
impairment are not clear. However, one possibility is that PLWH have a higher prevalence of
substance use disorders (SUD), mental health disorders, and multimorbidity-related
disability than the general population, all of which are also more common among people
with chronic pain (Bair, Robinson, Katon, & Kroenke, 2003; Do et al., 2014; Johs et al.,
2017; Morasco et al., 2011; Uebelacker et al., 2015; Wong et al., 2018). Therefore, the
presence and activity of chronic pain risk factors among PLWH might explain their higher
levels of pain interference.

Identifying modifiable factors associated with pain interference in PLWH is important to
help guide clinical resources and to design interventions aimed at the drivers of pain
interference. Because there is evidence suggesting that long-term opioid therapy (LTOT)
may be prescribed more commonly and at higher doses among PLWH (Becker et al., 2016;
Silverberg et al., 2012), we focused on a group frequently encountered in HIV primary care
—PLWH with chronic pain and receiving LTOT (Becker, et al., 2016; Edelman et al., 2013;
Silverberg, et al., 2012). The biopsychosocial model of chronic pain in PLWH suggests that
biological, psychological, and social factors are all important contributors to the experience
of pain among PLWH, who face unique challenges in each of those domains (Merlin et al.,
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2014). Our objective was to investigate the association between factors from the
biopsychosocial model and pain interference among a group of PLWH on LTOT. Based on
this model, we hypothesized that psychological factors—including depressive symptoms and
SUD—uwould be associated with higher levels of pain interference rather than biomedical or
social variables (Barry, Pilver, Potenza, & Desai, 2012; Morasco, Corson, Turk, & Dobscha,
2011; Morasco et al., 2013).

Study design and population

We used data collected as part of a prospective observational cohort study of PLWH on long-
term opioid therapy in two HIV clinics in Atlanta, Georgia and Boston, Massachusetts. Both
clinics are housed within their respective city’s largest safety-net healthcare systems and
care for underserved populations. The Atlanta-based clinic is a Ryan White HIV/AIDS
Program—funded clinic, serving >6000 patients who are predominantly African American.
The Boston-based clinic serves 1400 patients from a variety of communities including low-
income families, minorities, and immigrants. The primary study was the Targeting Effective
Analgesia in Clinics for HIV (TEACH) study, a randomized controlled trial (RCT) of an
intervention to improve opioid prescribing in HIV clinics (NCT02564341). The patient
cohort (NCT02525731) was created in part to study self-reported outcomes of PLWH on
LTOT. In the RCT, clinic providers caring for PLWH on LTOT were randomized along with
their patients to a collaborative care intervention or a control condition to evaluate for
changes in guideline-concordant opioid prescribing. Detailed description of the study
population and design has been published previously (Colasanti et al., 2019; Lira et al.,
2019). Participant enrollment began in July 2015 with follow up through February 2018.

Patients included in the cohort, and the current analyses, met the following criteria: =18
years; living with HIV, fluent in English, and receiving LTOT (=3 opioid prescriptions
written at least 21 days apart during the preceding 6 months) (Starrels et al., 2010). Potential
participants were identified using the electronic medical record and those who consented
into the study completed a 60- to 90-minute survey, administered verbally by a research
assistant. Participants were contacted approximately 12 months later to complete the same
survey. At both sites, data from the medical record were extracted by dedicated personnel
(Clinical Data Warehouse at Boston Medical Center and Center for AIDS Research at
Emory University). Study staff then conducted audits on 10% of the data to ensure accuracy.
Study participants received compensation for their two visits. Research staff entered survey
responses electronically directly using REDCap (Harris et al., 2009).

The TEACH study was approved by the institutional review boards at the Boston University
Medical Campus, Emory University School of Medicine, and the Grady Health System
Research Oversight Committee.

Outcome definition

The primary outcome variable for this study was the Brief Pain Inventory (BPI) interference
subscale (BPI-1), measured at baseline and at 12 months, collected verbally by a research
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assistant during the survey. This subscale has been validated as a measure of pain-related
functional status and includes questions about the degree to which pain interferes with
multiple domains (general activity, mood, walking ability, work, relationships, sleep, and
enjoyment of life) over the preceding week, rated from 0 to 10 (0-does not interfere at all,
10-completely interferes) (Cleeland, 2009; Keller et al., 2004; Krebs et al., 2018). The BPI-I
subscale score is computed as the average score of these questions. For descriptive analyses,
we used a cutoff of =7/10 to define severe pain interference in order to characterize the
subset of participants with the highest levels of impairment due to pain (Castel et al., 2007;
Zelman, Dukes, Brandenburg, Bostrom, & Gore, 2005), while the outcome for inferential
statistics was BPI-I as a continuous variable.

Predictors of Interest

Potential predictors of pain interference were chosen a prioribased on literature review and
expert knowledge (Barry, Pilver, Hoff, & Potenza, 2013; Merlin, Cen, et al., 2012; Morasco,
Corson, et al., 2011; Morasco, et al., 2013; Mun et al., 2019; Uebelacker, et al., 2015; Wong,
et al., 2018). All measures were self-reported or taken from medical record review. We
organized our evaluation around the biopsychosocial framework. (Blake et al., 1995).
Biomedical and health-related variables included comorbidity level (Charlson Comorbidity
Index [CCI]) (Charlson, Pompei, Ales, & MacKenzie, 1987), pain location and duration,
presence of multiple pain sites, and opioid dose in the prior 30 days as measured by
milligrams of morphine equivalent daily dose (MEDD), HIV viral load, and CD4 cell count.
Psychological variables included SUD (Texas Christian University Drug Screen 11, 2007),
depressive symptoms (Center for Epidemiologic Studies Depression Scale [CESD])
(Lewinsohn, Seeley, Roberts, & Allen, 1997), anxiety symptoms (Spielberger, Gorsuch,
Lushene, Vagg, & Jacobs, 1983), and post-traumatic stress disorder (PTSD) symptoms, all
collected by survey. Social variables included education level, income, and housing and food
insecurity (Kim et al., 2017; Vogenthaler et al., 2010). Financial security was assessed by
asking if participants had run out of money for basic needs.

Statistical Analysis

Descriptive statistics were used to characterize the study sample at baseline, overall and
stratified by baseline BPI-I score (=7 versus <7). A covariance matrix was created for the
independent variables. There was high covariance between measures of depression, PTSD,
and anxiety. Cross-sectional data was used from baseline and the follow-up visit to increase
the sample size, but was then adjusted for within-subject correlation over the two time
points. To identify predictors of BPI-1, a series of mixed linear regression models with
random intercepts and slopes were fit using data from both visits. First, unadjusted models
for each potential predictor of interest were estimated. Second, a stepwise selection
procedure was performed in order to maximize the Bayesian Interference Criterion (BIC), a
measure of model fit statistic. Age and gender were forced into the final multivariable
model. We were interested in the association between both depression and PTSD with pain
interference (Barry, et al., 2012; Morasco, et al., 2013), however, due to the high covariance
between the mental health variables, we created two separate multivariable models using
each as these variables as the representative candidate. BIC was chosen to maximize use of
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the available data while minimizing overfitting of the model to our data, which could
decrease external validity. Analyses were performed using SAS 9.4 (Cary, North Carolina).

Baseline characteristics for the 166 study participants, all of whom were PLWH on LTOT,
are shown in Table 1 stratified by pain interference severity. The median age of participants
was 55 years (IQR 49-59), 66% were male, and 72% were African American. Participants
faced challenges including disability, low education, and food and financial insecurity.
Depressive symptoms were common (41% with CESD =16) as were symptoms of PTSD
(23%); 10% had a SUD and 10% an alcohol use disorder. The median dose of opioids was
15 mg MEDD (IQR 4-36) with a range from 0 to 260 mg. Forty percent of participants
reported severe pain interference at baseline, with median BPI-1 score of 6.1 (IQR 4.1-7.7).

Bivariate associations between exposures and pain interference are shown in Table 2. In the
primary multivariable model (Model 1), depression (beta=0.9, 95% CI 0.3-1.5) and SUD
(beta=1.1, 95% CI 0.1-2.0) were independently associated with higher pain interference
(Table 2). Being female (beta=0.8, 95% CI 0.1-1.6) and experiencing financial insecurity
(beta=1.0, 95% CI 0.4-1.7) were also associated with higher average BPI-I. Participants with
joint pain as their primary pain etiology had higher pain interference (beta= 0.9, 95% CI
0.2-1.7). For every 10 MEDD increase, the expected BPI-1 score was 0.1 (95% CI 0.0-0.1)
higher. When depression was replaced with PTSD symptoms in the analyses (Model 2),
PTSD symptoms were associated with an average increase in BPI-1 of 1.6 (95% CI 0.9-2.3).

Discussion

In this cohort of PLWH with chronic pain on LTOT, severe pain interference was common,
with more than a third reporting severe functional impairment from their pain. We found that
behavioral health symptoms (depression and PTSD), SUD, and a measure of socioeconomic
status (financial instability) predicted higher BPI-I scores. Pain-related factors associated
with higher pain interference included joint pain and higher opioid dose. Factors from social,
psychological, and biomedical domains all contributed significantly to pain interference over
the study period, especially depression, PTSD, and SUD, which are potential targets for
interventions (Merlin, et al., 2014). While some of these associations have been observed in
prior research, these data confirm the importance of mental health and social factors for pain
interference among PLWH with chronic pain.

In our study, depressive symptoms were associated with increased pain interference (Barry,
et al., 2012; Uebelacker, et al., 2015). The relationship between pain and depressive
symptoms is bidirectional: depression is associated with decreased pain tolerance and more
distress from painful stimuli (Hassett et al., 2018) and conversely, people with chronic pain
have an increased rate of developing incident depression (Hilderink, Burger, Deeg,
Beekman, & Oude Voshaar, 2012). When compared to isolated pain or depression, the
combination of chronic pain and depression is associated with a synergistic negative effect
on functional impairment (Dhanju et al., 2019). This relationship is further complicated by
the fact that initiation of LTOT is associated with the development of depression, and
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patients with depression are more likely to receive opioids for chronic pain (Mazereeuw,
Sullivan, & Juurlink, 2018). For PLWH who have higher rates of depression and chronic
pain, the relationship between depression and pain interference is likely magnified (Do, et
al., 2014). The results of this study extend research identifying an association between
depressive symptoms and pain interference to PLWH. Our findings reinforce the importance
of the co-management of depression in patients with chronic pain (Uebelacker et al., 2016).

Based on our model, PTSD symptoms had a strong association with pain interference.
Similar to depression, prior studies have shown that people with PTSD are more likely to
have pain interference and are also more likely to receive LTOT (Phifer et al., 2011). PTSD
leads to maladaptive illness-focused pain coping strategies, such as guarding, activity
avoidance, and deferring tasks to others (Morasco, et al., 2013). Higher pain interference
among those with PTSD is mediated by higher rates and severity of depression. PLWH have
higher rates of PTSD (McLean & Fitzgerald, 2016), which in turn contributes to the higher
pain interference among PLWH compared to the general population. These data highlight
the need to assess for symptoms of depression and PTSD in PLWH with chronic pain and
suggest that intervention on both pain and psychiatric conditions may improve pain-related
functional status.

Substance use disorder was associated with increased pain interference independent of
depression. SUDs are associated with negative coping strategies, such as excessive focus on
pain and feelings of helplessness, which may lead to greater pain interference (Kneeland,
Griffin, Taghian, Weiss, & McHugh, 2019; Zale, Maisto, & Ditre, 2015). At the same time,
pain is associated with increased substance use and craving among PLWH (Tsui et al., 2013;
Tsui et al., 2014; Tsui et al., 2016). In a trial of patients with chronic pain, Morasco and
colleagues showed that implementation of a collaborative care intervention attenuated the
negative effect of SUDs on pain interference, indicating that clinic-based behavioral
interventions have potential to make improvements often not achieved by pain medications
(Morasco, Corson, et al., 2011). Once identified, patients with SUD should be counseled and
referred for treatment, ideally in a behavioral health program integrated into primary care.

We identified a history of “running out of money for basic needs often” as being associated
with an average of 1 point more interference on the BPI-I. A prior study in a similar cohort
of urban, low SES, PLWH showed that lower educational attainment was associated with
worse pain severity (Miaskowski, et al., 2011). A lower SES environment and financial
strain leads to lower perceived control, lower self-esteem, and a more pessimistic outlook,
which contribute to negative health outcomes including lower functional status, depression,
and anxiety (Gallo, de Los Monteros, & Shivpuri, 2009; Kahn & Pearlin, 2006; Mun, et al.,
2019). Although not directly modifiable in the clinical setting, provider understanding of
how SES impacts a patient’s function and coping can be helpful to delivering optimal care.
Ideally, HIV care should be multidisciplinary and include access to a social work or case
manager team in addition to counselors and mental health providers.

Over one third of the PLWH in this cohort suffered from severe pain interference at baseline
despite access to comprehensive medical care and receipt of LTOT. The efficacy of LTOT
for the management of chronic pain has not been demonstrated (Busse et al., 2018; Krebs, et
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al., 2018) and novel approaches to improving pain-related function are needed in HIV
primary care clinics. Clinical care for HIV in this cohort was successful, with virologic
suppression for 89%, despite chronic pain and other comorbidities. As aging PLWH become
more clinically complex beyond management of HIV itself, these results help to prioritize
modifiable risk factors for poor functional outcomes due to pain: financial instability, SUD,
and behavioral health conditions.

We found that increased daily opioid dose was associated with increased pain interference.
Based on the observational nature of this study, we cannot determine whether high opioid
dose caused higher pain interference or if it represents the fact that patients with more severe
pain might receive higher doses of opioids. The SPACE trial compared opioid vs non-opioid
approaches for chronic musculoskeletal pain and found no difference in pain interference
between groups, but higher pain severity in those randomized to receive opioids, which
supports the idea that opioids may have negative consequences on pain (Krebs, et al., 2018).
Furthermore, studies of opioid dose-reduction have demonstrated improvements in function
and quality of life with decreasing MEDD (Frank et al., 2017). However, both the CDC and
the FDA released warnings to prescribers and patients about the risks of rapidly tapering
opioids or abruptly stopping them (Dowell, Haegerich, & Chou, 2019; “FDA identifies harm
reported from sudden discontinuation of opioid pain medicines and requires label changes to
guide prescribers on gradual, individualized tapering,” 2019). While MEDD was used as a
continuous variable in this study, the relationship between MEDD and pain interference may
not be linear and could have been more prominent among those with the highest opioid
doses.

This study has several limitations. As an observational study, unmeasured confounding
could explain the association between the exposures and pain interference. While we have
identified variables with statistically significant associations with pain interference, these
data should not be taken as proof of causality and are instead exploratory and hypothesis
generating. We cannot conclude that addressing these variables will improve pain-related
function, but these observations provide hypotheses for future interventions and inform
clinical practice. Although the magnitude of association for many of the predictors (about 1
point on the BPI-I) is considered clinically meaningful in pain intervention trials (Krebs, et
al., 2018), it is not as easily interpretable in an observational study. Finally, because we used
a predictive modeling approach and had limited power based on sample size, we did not
assess for interaction and conclusions about the synergistic effect of multiple variables
cannot be drawn.

Conclusion

Using data from a prospective cohort of PLWH on LTOT we evaluated how biomedical,
psychological, and social variables impact pain interference. We found that depressive
symptoms, PTSD symptoms, substance use disorders, financial stress, and higher opioid
doses were predictive of higher pain interference as measured by the BPI-I. In contrast, age,
race, comorbidity level, and pain duration were not associated with the level of pain-related
functional status. Overall, these findings highlight patient characteristics that should warn
clinicians of an elevated risk of future pain-related impairment. These results also help
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identify future areas of potential intervention—especially financial insecurity and mental
health—to mitigate pain interference among PLWH with chronic pain.

Acknowledgements

We would like to thank the study participants who generously donated their time and personal insights to make this
work possible. We thank the staff at Emory, Grady, and BMC for their dedication to this project.

Funding

Supported by the Georgia Clinical and Translational Science Alliance (grant numbers UL1TR002378 and
TL1TR002382 for D.P.S.), NIDA/NIH (grant number RO1DA037768 to J. H. S. and C. d. R.), and by NIAID/NIH
Emory Center for AIDS Research (grant number P30A1050409 to C. d. R. and J. A. C.) and the Providence/Boston
Center for AIDS Research (grant number P30A1042853)

References

Bair MJ, Robinson RL, Katon W, & Kroenke K (2003). Depression and pain comorbidity: a literature
review. Arch Intern Med, 163(20), 2433-2445. doi: 10.1001/archinte.163.20.2433 [PubMed:
14609780]

Barry DT, Pilver C, Potenza MN, & Desai RA (2012). Prevalence and psychiatric correlates of pain
interference among men and women in the general population. J Psychiatr Res, 46(1), 118-127. doi:
10.1016/j.jpsychires.2011.09.004 [PubMed: 21944430]

Barry DT, Pilver CE, Hoff RA, & Potenza MN (2013). Pain interference and incident mood, anxiety,
and substance-use disorders: findings from a representative sample of men and women in the
general population. J Psychiatr Res, 47(11), 1658-1664. doi: 10.1016/j.jpsychires.2013.08.004
[PubMed: 23992771]

Becker WC, Gordon K, Edelman EJ, Kerns RD, Crystal S, Dziura JD, et al. (2016). Trends in Any and
High-Dose Opioid Analgesic Receipt Among Aging Patients With and Without HIV. AIDS Behav,
20(3), 679-686. doi: 10.1007/s10461-015-1197-5 [PubMed: 26384973]

Blake DD, Weathers FW, Nagy LM, Kaloupek DG, Gusman FD, Charney DS, et al. (1995). The
development of a Clinician-Administered PTSD Scale. J Trauma Stress, 8(1), 75-90. [PubMed:
7712061]

Bruce RD, Merlin J, Lum PJ, Ahmed E, Alexander C, Corbett AH, et al. (2017). 2017 HIVMA of
IDSA Clinical Practice Guideline for the Management of Chronic Pain in Patients Living With HIV.
Clin Infect Dis, 65(10), e1-e37. doi: 10.1093/cid/cix636 [PubMed: 29020263]

Busse JW, Wang L, Kamaleldin M, Craigie S, Riva JJ, Montoya L, et al. (2018). Opioids for Chronic
Noncancer Pain: A Systematic Review and Meta-analysis. JAMA, 320(23), 2448-2460. doi:
10.1001/jama.2018.18472 [PubMed: 30561481]

Castel LD, Abernethy AP, Li Y, Depuy V, Saville BR, & Hartmann KE (2007). Hazards for pain
severity and pain interference with daily living, with exploration of brief pain inventory cutpoints,
among women with metastatic breast cancer. J Pain Symptom Manage, 34(4), 380-392. doi:
10.1016/j.jpainsymman.2006.12.007 [PubMed: 17583467]

Charlson ME, Pompei P, Ales KL, & MacKenzie CR (1987). A new method of classifying prognostic
comorbidity in longitudinal studies: development and validation. J Chronic Dis, 40(5), 373-383.
[PubMed: 3558716]

Cleeland CS (2009). The Brief Pain Inventory User Guide Retrieved 1 16, 2019, from https://
www.mdanderson.org/documents/Departments-and-Divisions/Symptom-Research/
BPI_UserGuide.pdf

Colasanti J, Lira MC, Cheng DM, Liebschutz JM, Tsui JI, Forman LS, et al. (2019). Chronic Opioid
Therapy in People Living With Human Immunodeficiency Virus: Patients' Perspectives on Risks,
Monitoring, and Guidelines. Clin Infect Dis, 68(2), 291-297. doi: 10.1093/cid/ciy452 [PubMed:
29860411]

AIDS Care. Author manuscript; available in PMC 2022 April 01.


https://www.mdanderson.org/documents/Departments-and-Divisions/Symptom-Research/BPI_UserGuide.pdf
https://www.mdanderson.org/documents/Departments-and-Divisions/Symptom-Research/BPI_UserGuide.pdf
https://www.mdanderson.org/documents/Departments-and-Divisions/Symptom-Research/BPI_UserGuide.pdf

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Serota et al.

Page 9

Dahlhamer J, Lucas J, Zelaya C, Nahin R, Mackey S, DeBar L, et al. (2018). Prevalence of Chronic
Pain and High-Impact Chronic Pain Among Adults - United States, 2016. MMWR Morb Mortal
WKly Rep, 67(36), 1001-1006. doi: 10.15585/mmwr.mm6736a2 [PubMed: 30212442]

Dhanju S, Kennedy SH, Abbey S, Katz J, Weinrib A, Clarke H, et al. (2019). The impact of comorbid
pain and depression in the United States: results from a nationally representative survey. Scand J
Pain. doi: 10.1515/sjpain-2018-0323

Do AN, Rosenberg ES, Sullivan PS, Beer L, Strine TW, Schulden JD, et al. (2014). Excess burden of
depression among HIV-infected persons receiving medical care in the united states: data from the
medical monitoring project and the behavioral risk factor surveillance system. PLoS One, 9(3),
€92842. doi: 10.1371/journal.pone.0092842 [PubMed: 24663122]

Dowell D, Haegerich T, & Chou R (2019). No Shortcuts to Safer Opioid Prescribing. N Engl J Med,
380(24), 2285-2287. doi: 10.1056/NEJMp1904190 [PubMed: 31018066]

Edelman EJ, Gordon K, Becker WC, Goulet JL, Skanderson M, Gaither JR, et al. (2013). Receipt of
opioid analgesics by HIV-infected and uninfected patients. J Gen Intern Med, 28(1), 82-90. doi:
10.1007/s11606-012-2189-z [PubMed: 22895747]

FDA identifies harm reported from sudden discontinuation of opioid pain medicines and requires label
changes to guide prescribers on gradual, individualized tapering. (2019). FDA Drug Safety
Communication Retrieved 6 16, 2019, 2019, from https://www.fda.gov/drugs/drug-safety-and-
availability/fda-identifies-harm-reported-sudden-discontinuation-opioid-pain-medicines-and-
requires-label-changes

Frank JW, Lovejoy TI, Becker WC, Morasco BJ, Koenig CJ, Hoffecker L, et al. (2017). Patient
Outcomes in Dose Reduction or Discontinuation of Long-Term Opioid Therapy: A Systematic
Review. Ann Intern Med, 167(3), 181-191. doi: 10.7326/M17-0598 [PubMed: 28715848]

Gallo LC, de Los Monteros KE, & Shivpuri S (2009). Socioeconomic Status and Health: What is the
role of Reserve Capacity? Curr Dir Psychol Sci, 18(5), 269-274. [PubMed: 22210579]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, & Conde JG (2009). Research electronic data
capture (REDCap)--a metadata-driven methodology and workflow process for providing
translational research informatics support. J Biomed Inform, 42(2), 377-381. doi: 10.1016/
j.jbi.2008.08.010 [PubMed: 18929686]

Hassett AL, Marshall E, Bailey AM, Moser S, Clauw DJ, Hooten WM, et al. (2018). Changes in
Anxiety and Depression Are Mediated by Changes in Pain Severity in Patients Undergoing Lower-
Extremity Total Joint Arthroplasty. Reg Anesth Pain Med, 43(1), 14-18. doi: 10.1097/
AAP.0000000000000682 [PubMed: 29077589]

Hilderink PH, Burger H, Deeg DJ, Beekman AT, & Oude Voshaar RC (2012). The temporal relation
between pain and depression: results from the longitudinal aging study Amsterdam. Psychosom
Med, 74(9), 945-951. doi: 10.1097/PSY.00013e3182733fdd [PubMed: 23115345]

Johs NA, Wu K, Tassiopoulos K, Koletar SL, Kalayjian RC, Ellis RJ, et al. (2017). Disability Among
Middle-Aged and Older Persons With Human Immunodeficiency Virus Infection. Clin Infect Dis,
65(1), 83-91. doi: 10.1093/cid/cix253 [PubMed: 28369402]

Kahn JR, & Pearlin LI (2006). Financial strain over the life course and health among older adults. J
Health Soc Behav, 47(1), 17-31. doi: 10.1177/002214650604700102 [PubMed: 16583773]

Keller S, Bann CM, Dodd SL, Schein J, Mendoza TR, & Cleeland CS (2004). Validity of the brief pain
inventory for use in documenting the outcomes of patients with noncancer pain. Clin J Pain, 20(5),
309-318. [PubMed: 15322437]

Kim TW, Walley AY, Heeren TC, Patts GJ, Ventura AS, Lerner GB, et al. (2017). Polypharmacy and
risk of non-fatal overdose for patients with HIV infection and substance dependence. J Subst
Abuse Treat, 81, 1-10. doi: 10.1016/j.jsat.2017.07.007 [PubMed: 28847449]

Kneeland ET, Griffin ML, Taghian N, Weiss RD, & McHugh RK (2019). Associations between pain
catastrophizing and clinical characteristics in adults with substance use disorders and co-occurring
chronic pain. Am J Drug Alcohol Abuse, 1-7. doi: 10.1080/00952990.2019.1581793

Krebs EE, Gravely A, Nugent S, Jensen AC, DeRonne B, Goldsmith ES, et al. (2018). Effect of Opioid
vs Nonopioid Medications on Pain-Related Function in Patients With Chronic Back Pain or Hip or
Knee Osteoarthritis Pain: The SPACE Randomized Clinical Trial. JAMA, 319(9), 872-882. doi:
10.1001/jama.2018.0899 [PubMed: 29509867]

AIDS Care. Author manuscript; available in PMC 2022 April 01.


https://www.fda.gov/drugs/drug-safety-and-availability/fda-identifies-harm-reported-sudden-discontinuation-opioid-pain-medicines-and-requires-label-changes
https://www.fda.gov/drugs/drug-safety-and-availability/fda-identifies-harm-reported-sudden-discontinuation-opioid-pain-medicines-and-requires-label-changes
https://www.fda.gov/drugs/drug-safety-and-availability/fda-identifies-harm-reported-sudden-discontinuation-opioid-pain-medicines-and-requires-label-changes

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Serota et al.

Page 10

Lewinsohn PM, Seeley JR, Roberts RE, & Allen NB (1997). Center for Epidemiologic Studies
Depression Scale (CES-D) as a screening instrument for depression among community-residing
older adults. Psychol Aging, 12(2), 277-287. [PubMed: 9189988]

Lira MC, Tsui JI, Liebschutz JM, Colasanti J, Root C, Cheng DM, et al. (2019). Study protocol for the
targeting effective analgesia in clinics for HIV (TEACH) study - a cluster randomized controlled
trial and parallel cohort to increase guideline concordant care for long-term opioid therapy among
people living with HIV. HIV Res Clin Pract, 20(2), 48-63. doi: 10.1080/15284336.2019.1627509
[PubMed: 31303143]

Mazereeuw G, Sullivan MD, & Juurlink DN (2018). Depression in Chronic Pain: Might Opioids Be
Responsible? Pain. doi: 10.1097/j.pain.0000000000001305

McLean CP, & Fitzgerald H (2016). Treating Posttraumatic Stress Symptoms Among People Living
with HIV: a Critical Review of Intervention Trials. Curr Psychiatry Rep, 18(9), 83. doi: 10.1007/
$11920-016-0724-z [PubMed: 27439305]

Merlin JS, Cen L, Praestgaard A, Turner M, Obando A, Alpert C, et al. (2012). Pain and physical and
psychological symptoms in ambulatory HIV patients in the current treatment era. J Pain Symptom
Manage, 43(3), 638-645. doi: 10.1016/j.jpainsymman.2011.04.019 [PubMed: 22115794]

Merlin JS, Long D, Becker WC, Cachay ER, Christopoulos KA, Claborn K, et al. (2018). Brief
Report: The Association of Chronic Pain and Long-Term Opioid Therapy With HIV Treatment
Outcomes. J Acquir Immune Defic Syndr, 79(1), 77-82. doi: 10.1097/QAI1.0000000000001741
[PubMed: 29771793]

Merlin JS, Westfall AO, Raper JL, Zinski A, Norton WE, Willig JH, et al. (2012). Pain, mood, and
substance abuse in HIV: implications for clinic visit utilization, antiretroviral therapy adherence,
and virologic failure. J Acquir Immune Defic Syndr, 61(2), 164-170. doi: 10.1097/
QAI.0b013e3182662215 [PubMed: 22766967]

Merlin JS, Zinski A, Norton WE, Ritchie CS, Saag MS, Mugavero MJ, et al. (2014). A conceptual
framework for understanding chronic pain in patients with HIV. Pain Pract, 14(3), 207-216. doi:
10.1111/papr.12052 [PubMed: 23551857]

Miaskowski C, Penko JM, Guzman D, Mattson JE, Bangsberg DR, & Kushel MB (2011). Occurrence
and characteristics of chronic pain in a community-based cohort of indigent adults living with HIV
infection. J Pain, 12(9), 1004-1016. doi: 10.1016/j.jpain.2011.04.002 [PubMed: 21684218]

Morasco BJ, Corson K, Turk DC, & Dobscha SK (2011). Association between substance use disorder
status and pain-related function following 12 months of treatment in primary care patients with
musculoskeletal pain. J Pain, 12(3), 352-359. doi: 10.1016/j.jpain.2010.07.010 [PubMed:
20851057]

Morasco BJ, Gritzner S, Lewis L, Oldham R, Turk DC, & Dobscha SK (2011). Systematic review of
prevalence, correlates, and treatment outcomes for chronic non-cancer pain in patients with
comorbid substance use disorder. Pain, 152(3), 488-497. doi: 10.1016/j.pain.2010.10.009
[PubMed: 21185119]

Morasco BJ, Lovejoy TI, Lu M, Turk DC, Lewis L, & Dobscha SK (2013). The relationship between
PTSD and chronic pain: mediating role of coping strategies and depression. Pain, 154(4), 609-616.
doi: 10.1016/j.pain.2013.01.001 [PubMed: 23398939]

Mun CJ, Davis MC, Molton IR, Karoly P, Suk HW, Ehde DM, et al. (2019). Personal resource profiles
of individuals with chronic pain: Sociodemographic and pain interference differences. Rehabil
Psychol. doi: 10.1037/rep0000261

Parker R, Stein DJ, & Jelsma J (2014). Pain in people living with HIV/AIDS: a systematic review. J Int
AIDS Soc, 17, 18719. doi: 10.7448/1AS.17.1.18719 [PubMed: 24560338]

Phifer J, Skelton K, Weiss T, Schwartz AC, Wingo A, Gillespie CF, et al. (2011). Pain symptomatology
and pain medication use in civilian PTSD. Pain, 152(10), 2233-2240. doi: 10.1016/
j.pain.2011.04.019 [PubMed: 21665366]

Sabin CA, Harding R, Bagkeris E, Nkhoma K, Post FA, Sachikonye M, et al. (2018). Pain in people
living with HIV and its association with healthcare resource use, well being and functional status.
AIDS, 32(18), 2697-2706. doi: 10.1097/QAD.0000000000002021 [PubMed: 30289809]

AIDS Care. Author manuscript; available in PMC 2022 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Serota et al.

Page 11

Silverberg MJ, Ray GT, Saunders K, Rutter CM, Campbell CI, Merrill JO, et al. (2012). Prescription
long-term opioid use in HIV-infected patients. Clin J Pain, 28(1), 39-46. doi: 10.1097/
AJP.0b013e3182201a0f [PubMed: 21677568]

Sogomonian R, Alkhawam H, Vyas N, Jolly J, Nguyen J, Moradoghli Haftevani EA, et al. (2016).
Avoiding transthoracic echocardiography and transesophageal echocardiography for patients with
variable body mass indexes in infective endocarditis. J Community Hosp Intern Med Perspect,
6(2), 30860. doi: 10.3402/jchimp.v6.30860 [PubMed: 27124167]

Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, & Jacobs GA (1983). Manual for the State-Trait
Anxiety Inventory. Palo Alto, CA: Consulting Psychologists Press.

Starrels JL, Becker WC, Alford DP, Kapoor A, Williams AR, & Turner BJ (2010). Systematic review:
treatment agreements and urine drug testing to reduce opioid misuse in patients with chronic pain.
Ann Intern Med, 152(11), 712-720. doi: 10.7326/0003-4819-152-11-201006010-00004 [PubMed:
20513829]

Texas Christian University Drug Screen 1l. (2007). Fort Worth: Texas Christian University: Institute of
Behavioral Research.

Tsui JI, Cheng DM, Coleman SM, Blokhina E, Bridden C, Krupitsky E, et al. (2013). Pain is
associated with heroin use over time in HIV-infected Russian drinkers. Addiction, 108(10), 1779-
1787. doi: 10.1111/add.12274 [PubMed: 23773361]

Tsui JI, Cheng DM, Coleman SM, Lira MC, Blokhina E, Bridden C, et al. (2014). Pain is associated
with risky drinking over time among HIV-infected persons in St. Petersburg, Russia. Drug Alcohol
Depend, 144, 87-92. doi: 10.1016/j.drugalcdep.2014.08.013 [PubMed: 25220898]

Tsui JI, Lira MC, Cheng DM, Winter MR, Alford DP, Liebschutz JM, et al. (2016). Chronic pain,
craving, and illicit opioid use among patients receiving opioid agonist therapy. Drug Alcohol
Depend, 166, 26-31. doi: 10.1016/j.drugalcdep.2016.06.024 [PubMed: 27422763]

Uebelacker LA, Weisberg RB, Herman DS, Bailey GL, Pinkston-Camp MM, Garnaat SL, et al. (2016).
Pilot Randomized Trial of Collaborative Behavioral Treatment for Chronic Pain and Depression in
Persons Living with HIVV/AIDS. AIDS Behav, 20(8), 1675-1681. doi: 10.1007/s10461-016-1397-7
[PubMed: 27115400]

Uebelacker LA, Weisberg RB, Herman DS, Bailey GL, Pinkston-Camp MM, & Stein MD (2015).
Chronic Pain in HIV-Infected Patients: Relationship to Depression, Substance Use, and Mental
Health and Pain Treatment. Pain Med, 16(10), 1870-1881. doi: 10.1111/pme.12799 [PubMed:
26119642]

Vogenthaler NS, Hadley C, Lewis SJ, Rodriguez AE, Metsch LR, & del Rio C (2010). Food
insufficiency among HIV-infected crack-cocaine users in Atlanta and Miami. Public Health Nutr,
13(9), 1478-1484. doi: 10.1017/S1368980009993181 [PubMed: 20074395]

Wong C, Gange SJ, Moore RD, Justice AC, Buchacz K, Abraham AG, et al. (2018). Multimorbidity
Among Persons Living with Human Immunodeficiency Virus in the United States. Clin Infect Dis,
66(8), 1230-1238. doi: 10.1093/cid/cix998 [PubMed: 29149237]

Zale EL, Maisto SA, & Ditre JW (2015). Interrelations between pain and alcohol: An integrative
review. Clin Psychol Rev, 37, 57-71. doi: 10.1016/j.cpr.2015.02.005 [PubMed: 25766100]

Zelman DC, Dukes E, Brandenburg N, Bostrom A, & Gore M (2005). Identification of cut-points for
mild, moderate and severe pain due to diabetic peripheral neuropathy. Pain, 115(1-2), 29-36. doi:
10.1016/j.pain.2005.01.028 [PubMed: 15836967]

AIDS Care. Author manuscript; available in PMC 2022 April 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Serota et al.

Table 1.

Baseline characteristics in a cohort of people living with HIV on long-term opioid therapy

Variable

Overall (N=166),

BPI interference

BPI interference

n (%) >7 (N=66), <7 (N=100),
n (%) n (%)

Age, median (IQR) 55 (49-59) 54 (49-59) 55 (49-59)
Female 57 (34) 25 (38) 32(32)
Race

White 31 (19) 12 (18) 19 (19)

Black/African American 120 (72) 48 (73) 72 (72)

Other 15 (9) 6 (9) 9(9)
Hispanic 15 (9) 8 (12) 7(7)
Employment

Working full or part time 33 (20) 9 (14) 24 (24)

Disabled 119 (72) 52 (79) 67 (67)

Other 14 (8) 5(8) 9(9)
Did not graduate high school 55 (33) 23(35) 32 (32)
Ran out of money for basic necessities, past 12 months

Often (monthly or more often) 48 (29) 21 (32) 27 (27)

Occasionally 55 (33) 25(38) 30 (30)

Never 63 (38) 20 (30) 43 (43)
Did not eat for =2 days in the past 30 days for financial reasons | 21 (13) 11 (17) 10 (10)
No health insurance 13 (8) 4 (6) 9(9)

CD4 T-cell count (cells/mm3), median (IQR)

449 (305-695)

439 (317-636)

476 (303-720)

Undetectable HIV viral load (<200 copies/mL) 147 (89) 62 (94) 85 (86)
HCV antibody positive 45 (27) 20 (30) 25 (25)
Charlson comorbidity index score, median (IQR) 7 (6-9) 7 (6-8) 7 (6-9)
Years of chronic pain, median (IQR) 8 (2-11) 6 (2-12) 8 (3-11)
Years of LTOT, median (IQR) 5 (2-10) 5 (2-10) 5 (2-10)
MEDD 30 days before baseline (mg), median (IQR) 15 (4-36) 15 (4-34) 15 (4-37)
Site of worse pain
Joint pain 53 (32) 26 (39) 27 (27)
Back pain 53 (32) 23 (35) 30 (30)
Feet pain 21 (13) 8(12) 13 (13)
Other pain 35(21) 9 (14) 26 (26)
No pain 4(2) 0(0) 4(4)
Multisite pain 24 (15) 12 (18) 12 (12)
Depression screen positive 76 (46) 28 (42) 48 (48)
PTSD screen positive 29 (18) 15 (23) 14 (14)
Anxiety screen score, median (IQR) 28 (24-38) 32 (26-41) 27 (24-34)
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Variable Overall (N=166), | BPI interference | BPI interference
n (%) >7 (N=66), <7 (N=100),
n (%) n (%)
Alcohol use disorder (TCA I1) 17 (10) 7(11) 10 (10)
Substance use disorder (TCA 11) ™ 16 (10) 8(12) 8(8)

BPI, Brief Pain Inventory; IQR, interquartile range; LTOT, long-term opioid therapy; MEDD, morphine equivalent daily dose

Page 13

*
There were 23 SUD overall, 6 had multiple SUDs. Only the primary substance used is represented in the table (N=16). Frequencies were cocaine

(N=12), cannabis (N=6), opioid

(N=3), stimulant (N=1), and clonidine (N=1)
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Table 2.
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Predictors of higher pain interference among people living with HIV on long-term opioid therapy over 1 year

Variable Unadjusted P- Model 1: Adjusted Model | Model 2: Model
Beta (95% CI) value | Beta (95% CI) 1: P- Adjusted Beta 2: P-
value (95% CI) value
Age (per 10 years) 0.09 (-0.41, 0.58) 0.73 | -0.02 (-0.47,0.43) | 0.93 -0.06 (-0.51,0.38) | 0.78
Gender
Female 1.10(0.32, 1.89) <0.01 | 0.84(0.12, 1.56) 0.02 0.66 (-0.06, 1.39) 0.07
Male Ref Ref Ref
Race
African American -0.10 (-1.10, 0.90) 0.97
Other 0.00 (-1.56, 1.55) 0.97
White Ref
High school graduate 0.45 (-1.26, 0.36) 0.27
Run out of money for needs (1)
Often 1.24 (0.51, 1.98) <0.01 | 1.04(0.35,1.74) 0.01 0.93 (0.23,1.62) 0.03
Occasionally 0.69 (-0.05, 1.42) <0.01 | 0.54 (-0.16, 1.23) 0.01 0.49 (-0.21, 1.18) 0.03
Never Ref Ref Ref
Depression screen positive (2) 1.09 (0.46, 1.72) <0.01 | 0.89 (0.29, 1.48) <0.01
PTSD screen positive (3) 1.86 (1.14, 2.58) <0.01 1.56 (0.86, 2.26) <0.01
Substance use disorder (4) 1.38(0.39, 2.36) <0.01 | 1.08 (0.14, 2.01) 0.02
Alcohol use disorder (4) 1.06 (-0.06, 2.19) 0.06
CCI (per 1 point) 0.01 (-0.18, 0.19) 0.95
Worst pain site
Joint 1.02 (0.24, 1.80) <0.01 | 0.92(0.16, 1.67) <0.01 | 0.96(0.20,1.72) <0.01
Feet -0.12 (-1.17,0.92) <0.01 | -0.08 (-1.08, 0.93) <0.01 -0.12 (-1.12, 0.88) <0.01
Other/none -1.06 (-1.84,-0.27) | <0.01 | -1.01(-1.77,-0.26) | <0.01 | -0.91(-1.67, -0.16) | <0.01
Back Ref Ref Ref
Multisite pain 0.62 (-0.38, 1.62) 0.22
Opioid dose (per 10 mg MEDD) | 0.06 (-0.01, 0.13) 0.09 | 0.07(0.01,0.13) 0.03 0.07 (0.01, 0.13) 0.02
Pain duration (years)
10+ -0.40 (-1.25, 0.46) 0.54
5-10 0.10 (-0.93, 1.14) 0.54
<5 Ref

Model 1: Depression used as the candidate mental health condition
Model 2: PTSD used as the candidate mental health condition

CCl, Charlson Comorbidity Index; MEDD, morphine equivalent daily dose

1. . . . .
“How often in the past 12 months did you run out of money for basic needs?” Occasionally=less than monthly, often=monthly or more

2. . . . . .
Center for Epidemiologic Studies Depression Scale

3'PTSD Check List — Civilian Version (PCL-C)
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4. -~ R
Texas Christian University Drug Screen V
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