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Abstract

Chronic pain is common in people living with HIV (PLWH), causes substantial disability and is 

associated with limitations in daily activities. Opioids are commonly prescribed for pain treatment 

among PLWH, but evidence of sustained efficacy is mixed. There is little information available 

on how PLWH who have chronic pain use multimodal strategies in pain management. The current 

cross-sectional study examined background characteristics, self-reported pain, and the use of other 

pain treatments among 187 PLWH with chronic pain and depressive symptoms who were and 

were not prescribed opioids. Approximately 20.9% of participants reported using prescription 

opioids at the time of the study interview. These individuals were significantly more likely 

to report having engaged in physical therapy or stretching, strengthening or aerobic exercises 
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in the previous 3 months, recent benzodiazepine use, and receiving disability payments. There 

were no significant differences in pain characteristics (pain-related interference, average pain 

severity, and worst pain severity) between the two groups. Those not prescribed opioids were 

more likely to report better concurrent physical functioning and general health, and fewer physical 

role limitations, but higher depression symptom severity. Our findings suggest that many PLWH 

with chronic pain and depressive symptoms express high levels of pain with deficits in physical 

function or quality of life despite their use of opioids. The high rate of co-use of opioids and 

benzodiazepines (30.8%) is a concern because it may increase risk of overdose. An integrated 

care approach that includes a variety of effective non-phannacologic treatment strategies such as 

physical therapy may be beneficial in reducing the reliance on opioids for pain management.
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Introduction

Chronic pain is common in the general population and has increased incidence in 

people living with HIV (PLWH) [1-3]. Chronic pain affects 25–83% of PLWH [3-5] 

who experience HIV-associated neuropathy and ART-toxic neuropathy [6], and pain from 

headaches, lower back pain and other musculoskeletal causes which are more common as 

this population ages [7, 8]. Additionally, depression and pain frequently co-occur; PLWH 

experience higher levels of depressive symptoms which have been documented to contribute 

to increases in pain [5, 9]. More importantly, pain among PLWH causes substantial disability 

and is associated with increased limitation in daily activities [10].

Because pain is a complex multidimensional construct influenced by both physiological 

and psychological factors, contributing factors for pain in PLWH may also include specific 

HIV-related biological factors, complex social challenges, and high degrees of medical 

and psychiatric concerns [11]. Pain can affect PLWH at any point in the course of their 

illness, with more severe illness and poorer health being associated with more pain [2]. 

Furthermore, even when PLWH obtain pharmaceutical pain treatment, they are still likely to 

report persistently high levels of pain, suggesting that current pain management strategies 

are inadequate in this population [6].

Opioids remain an essential element of pain treatment among PLWH [12] and are commonly 

prescribed [13-15], but introduce a complex set of issues and risks. Estimates of the 

proportion of PLWH prescribed opioids range from 31 to 53% [16, 17]. Long-term use 

of opioids is controversial because of concerns about sustained efficacy, and the potential for 

misuse and addiction [18]. Opioid use among PLWH has been associated with high risk of 

injection drag use [19], risk of overdose [15], and substance use disorders [20, 21]. Studies 

have documented attrition along the HIV care continuum among HIV-infected individuals 

who misuse opioids leading to poor outcomes, including suboptimal HIV testing, delayed 

entry into HIV care, delayed initiation of antiretroviral therapy, and lower rates of viral 

suppression [22-24]. At the same time, existing non-pharmacologic (e.g., physical therapy, 
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massage, acupuncture) treatments for chronic pain among PLWH have not been widely 

used [25]. Successful management of pain among PLWH may require a combination of 

pharmacologic and non-pharmacologic therapies [12, 26].

Many clinicians remain convinced that long-term opioid use among non-HIV specific 

populations is not beneficial and may lead to a loss of functional capacity [27-29]. Despite 

the challenges in managing pain with opioids among PLWH and the unclear efficacy of 

long-term opioid treatment in PLWH for chronic pain [30], little is known about the 

differences in characteristics (pain, psychiatric, physical health well-being, and substance 

use) between PLWH with depressive symptoms who are prescribed opioids to manage 

their chronic pain and PLWH not using prescription opioids. Furthermore, the literature 

is limited regarding what types of strategies other than prescription opioids or how many 

other strategies are used by PLWH with depressive symptoms to manage chronic pain. 

Identifying areas where interventions can be implemented to prevent unnecessary opioid use 

is important to help reduce the large burden of overdose that is leading to morbidity and 

mortality.

The present study examined self-reported pain and additional treatment strategies used, 

comparing PLWH and chronic pain prescribed opioids versus those not receiving 

prescription opioids. The objectives for this study were: (1) to determine how PLWH 

with chronic pain and depressive symptoms who are prescribed opioid users differ in both 

background and pain characteristics from those not prescribed opioids; and (2) to describe 

any other additional treatments used by both groups.

Methods

Participants

The current study was a cross-sectional analysis using all baseline data from a longitudinal 

intervention study of 187 HIV-infected patients with chronic pain and depressed mood.

Procedures

Between November 2016 to February 2020, participants were recruited from three HIV 

primary care clinics in different states (site 1 n = 116; site 2 n = 15; site 3 n = 56). 

Individuals were considered eligible for participation if they: (1) were HIV-positive, (2) were 

aged 18 or older; (3) had access to a telephone; (4) reported chronic pain (pain duration 

for at least six months with a mean score of 3.5 or higher on the Brief Pain Inventory 

[BPI] Pain Interference Scale) [31]; (5) had Pain severity ≳4 on a Numeric Rating Scale 

indicating “worst pain in the last week;” [32]; (6) had elevated depression symptoms (Quick 

Inventory of Depression Symptoms (QIDS) [33] score of ≥ 9 (depression severity); and (7) 

if taking antidepressant medications, those medication doses were stable for at least a month. 

Individuals were considered ineligible if they: (1) had pain due to cancer; (2) were engaged 

in psychotherapy more than one time per month or in a multidisciplinary pain management 

program; (3) had current mania as determined by the SCID-V [34]; (4) reported a history of 

psychotic symptoms in the previous year as determined by the SCID-V [34]; (5) engaged in 

hazardous substance use (15 + days of cocaine or heroin/non-prescribed opioids or 4 + days 
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of binge drinking in the previous month); (6) endorsed suicidality that required immediate 

clinical attention; (7) were pregnant; or (8) planned surgery in the next 6 months. Procedures 

were approved by the relevant Institutional Review Boards and identical across sites.

Eligible individuals were scheduled for a baseline visit that would occur just prior to 

a regularly scheduled appointment with their HIV care provider. The baseline visit was 

scheduled within two weeks of the eligibility screen and provides the data for the current 

study. After providing consent, participants met with research assistants in private spaces 

to complete baseline assessment questionnaires and were randomized into one of two 

interventions – a behavioral health intervention based on behavioral activation, or a health 

education control group.

Measures

Demographics.—All participants were asked to provide their age, sex, race, ethnicity, 

marital status, employment status, disability status, and education and self-reported date of 

HIV diagnosis.

Depression.—Severity of depressive symptoms was measured with the QIDS [33]. Nine 

domains were separately scored on a Likert scale representing severity from 0 to 3, with 

a total possible range of 0 to 27 (no depression to very severe depression). The overall 

Cronbach’s α of this measure was 0.748.

Pain.—The BPI measures pain severity and interference [31]. Both average pain severity 

and worst pain severity were measured on the same numerical rating scale from 0 (no 

pain) to 10 (pain as bad as you can imagine). To assess average pain severity, participants 

were asked “what number describes your pain on average?” and to assess worst pain 

severity, participants were asked “what number describes your pain at its worst?” [32]. The 

7 interference items (sleep disturbance, general activity, mood, work, relations with others, 

walking, and enjoyment of life) were assessed on a 0 to 10 scale, with 0 being “pain did 

not interfere” and 10 being “pain completely interfered.” The overall Cronbach’s α for BPI 

interference was 0.872.

Quality of life.—The SF-36 questionnaire, used to assess quality of life, is comprised of 

36 items, grouped into eight scales: (1) physical functioning, (2) role limitations due to 

physical health problems, (3) role limitations due to personal or emotional problems, (4) 

emotional well-being, (5) energy/fatigue, (6) social functioning, (7) bodily pain, and (8) 

general health perceptions. Scores are coded, summed, and transformed onto a scale of 0 to 

100, with higher scores indicating better self-assessed health and well-being [35, 36]. As a 

guide, a five-point difference between group scores is clinically and socially relevant [35]. 

The Cronbach’s α for the SF-36 subscales were: (1) physical functioning (0.879), (2) role 

limitations due to physical health problems (0.781), (3)role limitations due to personal or 

emotional problems (0.710), (4) emotional well-being (0.634), (5) energy/fatigue (0.558), 

(6) social functioning (0.730), (7) bodily pain (0.650), and (8) general health perceptions 

(0.720).
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Other pain management strategies.—A pain treatment questionnaire was created 

to assess pain management strategies. Participants were asked if they had tried each 

of the following pain treatments in the last three months: (1) non-pharmacological 

professional treatments (massage, acupuncture/acupressure, physical therapy, spinal 

stimulator, osteopath/chiropractor, biofeedback with a provider); (2) non-pharmacological 

self-treatments (self-administered biofeedback, self-administered Transcutaneous Electrical 

Nerve Stimulation (TENS), heat/cold, rubs/trigger point massage); (3) mind-body treatments 

(exercise, mediation/ relaxation, yoga); and (4) pain injections.

Outpatient mental health treatment.—Participants were asked “How many times did 

you have an appointment with an outpatient counselor/psychologist for therapy for mental 

health concerns (30 minutes or more) in the last 3 months?” Participants were considered 

to have seen a mental health counselor if they had attended at least one 30-minute or more 

session with an outpatient counselor or psychologist.

Substance use.—The rate of alcohol, benzodiazepine, marijuana, heroin, cocaine, and 

amphetamine use was each separately measured using the Addiction Severity Index – Lite 

Version (ASI-Lite) [37]. Participants reported the number of days they had used each 

substance in the past 30 days. The use of specific substances (alcohol, benzodiazepine, 

marijuana, heroin, cocaine, and amphetamine) was dichotomized into either 0 (no use) or 1 

(used for at least one day).

Opioid use.—As part of the ASI-Lite [37], participants were asked 1) “How many days 

in the past 30 have you used opioids/pills/painkillers?”; 2) “How many of these days 

of opioids/pills/painkillers use were prescribed?”; and 3) How many of these days of 

opioids/pills/painkillers use were NOT prescribed?” Participants were provided with a list of 

common brand names of prescription opioids (i.e., oxycontin, morphine, vicodin, percocet, 

demerol, dilaudid).

We stratified the sample. Those who reported having used any prescribed opioids (i.e., 

reported using prescribed opioids or using both prescribed and illicit opioids) were classified 

as opioid-prescribed users while persons not using prescription opioids were participants 

who reported zero prescription opioid use (i.e., reported no prescription and no illicit opioid 

use or reported illicit opioid use but no prescription opioid use).

Analytical Methods

Descriptive statistics were used to present summary information of the sample. Due to the 

exploratory nature of the current study and rigorous considerations of statistical power, we 

conducted univariate analyses to compare persons who were prescribed opioids with persons 

who were not prescribed. Internal consistency of the measures (QIDS, BPI Interference, 

SF-36 subscales) was evaluated using the Cronbach’s α coefficient.

Pain treatments were grouped into four types: (1) non-pharmacological professional 

treatments; (2) non-pharmacological self-treatments; (3) mind-body treatments; and (4) pain 

injections. Data were analyzed using t tests for continuous data and chi-squared or Fisher’s 
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exact tests for categorical data depending on the number of observations in the table cells. 

Two-tailed p values <0.05 were considered significant.

Results

All 187 participants were included in this analysis. Participants averaged 51.4 (± 10.2) 

years of age, 56.1% were male, 38.8% were White, 33.0% were Black, 28.6% identified 

other or mixed racial origins, and 13.4% were Latinx. 17.7% were married or living with 

a partner. 23.1% were employed full- or part-time, and 50% were on disability (Table 1). 

Educationally, 23.2% had not completed high-school, 29.2% had completed high school, 

28.6% reported some college, and 17.3% reported completing college degrees.

Approximately 20.9% (n = 39) of participants reported currently using prescription opioids. 

Of the 39 participants reporting prescription opioid use, 2 participants reported using 

both prescription and illicit opioids. Of the 148 persons not using prescription opioids, 9 

participants reported illicit opioid use while the remaining 139 participants reported neither 

prescription nor illicit opioid use. Due to the small sample size of participants reporting 

illicit opioid use, we did not further stratify the sample.

Persons who were prescribed opioids were significantly more likely to be in site 3 (43.6% 

vs. 26.4%; p = .026) and on disability (64.1% vs. 46.3%; p = .048) while persons not using 

prescription opioids were more likely to be Latinx (15.5% vs. 5.1%; p = .089). Persons not 

using prescription opioids reported significantly higher QIDS scores compared to persons 

who use prescription opioids (14.4 vs. 13.3; p = .030).

There were no significant differences in pain characteristics (interference, average pain 

severity, and worst pain severity) between the two groups (Table 2). However, SF-36 

scores differed, with persons who were prescribed opioids reporting better outcomes in 

the emotional well-being scale (55.6 vs. 50.0; p = .062) and persons not using prescription 

opioids reporting significantly better outcomes in physical functioning (48.7 vs. 36.2; p = 

.007), physical role limitations (27.4 vs. 8.3; p = .001), and general health (43.5 vs. 34.2; p = 

.013).

Compared to persons not using prescription opioids, persons prescribed opioids tried more 

physical therapy (33.3% vs. 8.8%; p < .001) and more stretching, strengthening or aerobic 

exercises (64.1% vs. 44.9%; p = .033) (Table 3). There were no other significant differences 

in the other non-pharmacologic strategies between groups. A significantly greater portion 

of persons prescribed opioids reported recent benzodiazepine use compared to persons not 

using prescription opioids (30.8% vs. 12.2%; p = .005). Mean days of benzodiazepine 

use for both persons who were prescribed opioids and not using prescription opioids were 

7.8 (± 13.2) and 2.5 (± 8.0), respectively. Persons not using prescription opioids reported 

significantly more recent cocaine use compared to persons prescribed opioids (13.5% vs. 

0%; p = .015). There were no significant differences in alcohol, marijuana, heroin, or 

amphetamine use between groups.
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Discussion

In this study, we investigated the differences in pain characteristics, health status, and 

additional treatments used between PLWH with chronic pain and depressive symptoms 

who were prescribed opioids and those who were not. We found evidence of significant 

differences in receiving disability payments, depression scores, quality of life measures 

(physical functioning, physical role limitations, general health), use of non-pharmacologic 

strategies (physical therapy and stretch/strength exercises), and substance use rates 

(benzodiazepine, cocaine) between the two groups. This study provides a picture of the 

prevalence of chronic pain management strategies among PLWH with chronic pain and 

depressive symptoms.

The prevalence of prescription opioid use in this study (20.9%) was much lower than that 

seen for prescription opioid use among PLWH in Medicaid populations (41.6%) [38], but 

was concordant with two recent studies [39, 40] suggesting that 16–19% of PLWH and 

chronic pain use opioids for pain management. The significant differences between persons 

prescribed opioids and persons not using prescription opioids across the three clinic/hospital 

sites suggests different cultural contexts and practice styles among providers, which aligns 

with Medicaid trends in differential prescribing rates [38].

There was no significant difference in the levels of pain (interference, average pain 

severity, and worst pain severity) between persons prescribed opioids and persons not using 

prescription opioids. Our cross-sectional design limits the interpretation of this finding, 

but several explanations are possible. Persons prescribed opioids could have had higher 

levels of pain prior to medication initiation which has been mitigated with treatment [41]. 

Alternatively, persons who use prescription opioids may have varying physiological and/or 

psychological characteristics that lead to medication initiation but have little pain benefit 

[42].

Notably, persons who use prescription opioids were more likely to be receiving disability 

payment benefits. This finding is in line with other studies indicating that PLWH with 

prolonged opioid use experience poor health outcomes [43-45]. Relatedly, the use of opioids 

was also strongly related to lower quality of life as measured by the SF-36 here. In this 

regard, persons who use opioids perceived themselves to be more limited in physical 

functioning, to have more role limitations due to physical health problems, and to be in 

worse general health than persons not using prescription opioids. Although not statistically 

significant, persons receiving prescription opioids also scored higher than persons not using 

prescription opioids in role limitations due to personal or emotional well-being. The SF-36 

results demonstrate the dual impact of opioid use on both physical and psychological health, 

with perhaps the greatest effect on mental health. Although persons prescribed opioids 

had lower depression scores than persons not using prescription opioids, scores for QIDS 

[33] suggests that both groups are “moderately depressed” (i.e., having a score of 11 to 

15) and there was only modest variance in emotional well-being. Prior studies of chronic 

pain among HIV patients have found long-term opioid use to be associated with poorer 

functional outcomes [44]. These results provide evidence that the pain-opioid downward 

spiral hypothesis [28] may be extended to PLWH and chronic pain, suggesting that ongoing 
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opioid use may produce significant negative effects on functioning and quality of life. 

However, directionality needs to be interpreted with caution in this cross-sectional analysis. 

Prescription opioids could contribute to greater disability and lower quality of life, or 

prescription opioids could be prescribed in response to medical/mental health conditions that 

produce higher degrees of disability.

The most common non-pharmacologic strategies used among the sample included heat/

cold, stretch/strength, rubs, meditation, massage, and physical therapy. The use of these 

non-pharmacologic strategies is encouraging, given their effectiveness in improving chronic 

pain conditions in non-HIV populations [46, 47]. More persons prescribed opioids had tried 

physical therapy and stretch/strength exercises, which may indicate that persons prescribed 

opioids have been more diligent in seeking additional methods to alleviate their pain. 

Additionally, it may be possible that persons prescribed opioids may have better access 

to these additional therapies. Physical therapy has recently been found to be a feasible 

approach in mitigating both chronic pain and opioid use among PLWH [48]. Taken together, 

the results of the use of non-pharmacologic strategies, quality of life, and self-reported 

pain suggest that many PLWH with chronic pain and depressive symptoms still express 

high levels of pain with deficits in physical function or quality of life despite their use of 

prescription opioids.

Among persons who use prescription opioids in our sample, twelve (30.8%) reported also 

using benzodiazepines, indicating an issue of concern due to heightened overdose risk with 

co-use [49]. This finding is consistent with previous studies suggesting that co-prescription 

of opioids and benzodiazepines is frequent among PLWH [50, 51]. Lastly, all twenty 

participants who reported recent cocaine use belonged to the group not using prescription 

opioids. Previous research has shown that although prescribed opioid use and polysubstance 

use including cocaine was common among a convenience sample of PLWH and chronic 

pain, substance use rates were higher among the group not using prescription opioids [52]. 

Perhaps some persons are using cocaine to manage pain; alternatively, perhaps clinician 

identification of a patient’s cocaine use inhibits their prescription of opioids.

There are several limitations to the current study. First, our estimates relied solely on self-

report, which is subject to recall bias and social desirability. However, self-report has shown 

to be a proven valid assessment technique of medication adherence among PLWH [53, 

54]. Second, because our design was cross-sectional, the direction of associations between 

pain, opioid use, and the use of other pain treatments cannot be established. This was an 

exploratory study, and our results were descriptive and hypothesis-generating rather than 

hypothesis-testing. Future longitudinal studies are needed to understand how long-term use 

of prescription opioids affect PLWH’s willingness to try non-pharmacologic pain treatments. 

Third, the current study enrolled patients with a pain severity score of at least 4 out of 10, 

which may have excluded persons for whom opioids were particularly helpful in mitigating 

pain. Similarly, our sample included only patients with elevated depressive symptoms. The 

inclusion criteria limit our ability to generalize the results to the greater PLWH population. 

Fourth, we were unable to determine availability of non-pharmacologic treatments across the 

three sites. Finally, we do not know the duration of opioid prescription or of chronic pain.
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Finding other non-pharmacologic treatments to manage chronic pain in PLWH is crucial. 

Given how common chronic pain is in PLWH, HIV clinics may want to consider providing 

integrated care that includes a variety of effective non-pharmacologic treatment strategies 

such as physical therapy [48], which is associated with reduction in long-term use of 

prescription opioids in the general population [55]. Our results indicate that PLWH who 

are prescribed opioids are trying other pain treatments; it may be beneficial to use a hybrid 

approach in treatment to reduce the use of opioids. A holistic approach emphasizing both 

psychosocial and physical domains [12, 26] may be a better way to address chronic pain to 

improve the quality of life in PLWH.

Funding

Research reported in this publication was supported by the National Institute of Nursing Research of the National 
Institutes of Health under Award Number R01NR015977 to Drs. Uebelacker and Stein. The content is solely the 
responsibility of the authors and does not necessarily represent the official views of the National Institutes of 
Health.

References

1. Larue F, Fontaine A, Colleau SM. Underestimation and under-treatment of pain in HIV disease: 
multicentre study. BMJ. 1997;314(7073):23–8. [PubMed: 9001475] 

2. Dobalian A, Tsao JC, Duncan RP. Pain and the use of outpatient services among persons with 
HIV: results from a nationally representative survey. Med Care. 2004;42(2): 129–38. [PubMed: 
14734950] 

3. Miaskowski C, Penko JM, Guzman D, Mattson JE, Bangsberg 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(9):1004–16. [PubMed: 21684218] 

4. Parker R, Stein DJ, Jelsma J. Pain in people living with HIV/AIDS: a systematic review. J Int AIDS 
Soc. 2014;17:18719. [PubMed: 24560338] 

5. Uebelacker LA, Weisberg RB, Herman DS, Bailey GL, Pinkston-Camp MM, Stein MD. Chronic 
Pain in HIV-Infected patients: relationship to Depression, Substance Use, and Mental Health and 
Pain Treatment. Pain Med. 2015;16(10):1870–81. [PubMed: 26119642] 

6. Tsao JC, Stein JA, Dobalian A. Pain, problem drug use history, and aberrant analgesic use behaviors 
in persons living with HIV. Pain. 2007;133(1–3):128–37. [PubMed: 17449182] 

7. Singer EJ, Zorilla C, Fahy-Chandon B, Chi S, Syndulko K, Tour-tellotte WW. Painful symptoms 
reported by ambulatory HIV-infected men in a longitudinal study.PAIN. 1993;54(1).

8. Nair SN, Mary TR, Prarthana S, Harrison P. Prevalence of Pain in patients with HIV/AIDS: a 
cross-sectional survey in a south indian state. Indian J Palliat Care. 2009;15(1):67–70. [PubMed: 
20606859] 

9. Serota DP, Capozzi C, Lodi S, Colasanti JA, Forman LS, Tsui JI, et al. Predictors of pain-related 
functional impairment among people living with HIV on long-term opioid therapy. AIDS Care. 
2021;33(4):507–15. [PubMed: 32242463] 

10. Ellis RJ, Rosario D, Clifford DB, McArthur JC, Simpson D, Alexander T, et al. Continued 
high prevalence and adverse clinical impact of human immunodeficiency virus-associated sensory 
neuropathy in the era of combination antiretroviral therapy: the CHARTER Study. Arch Neurol. 
2010;67(5):552–8. [PubMed: 20457954] 

11. Merlin JS, Zinski A, Norton WE, Ritchie CS, Saag MS, Mugavero MJ, et al. A conceptual 
framework for understanding chronic pain in patients with HIV. Pain Pract. 2014;14(3):207–16. 
[PubMed: 23551857] 

12. Krashin DL, Merrill JO, Trescot AM. Opioids in the management of HIV-related pain. Pain 
Physician. 2012;15(3 Suppl):Es157–68. [PubMed: 22786454] 

Yeh et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



13. Turner AN, Maierhofer C, Funderburg NT, Snyder B, Small K, Clark J, et al. High levels of 
self-reported prescription opioid use by HIV-positive individuals. AIDS Care. 2016;28(12):1559–
65. [PubMed: 27320493] 

14. Mello A, Gravel T. HIV pain management challenges and alternative 
therapies.Nursing2021.2017;47(4).

15. Becker WC, Gordon K, Edelman EJ, Kerns RD, Crystal S, Dziura JD, et al. Trends in any and 
high-dose opioid analgesic receipt among aging patients with and without HIV. AIDS Behav. 
2016;20(3):679–86. [PubMed: 26384973] 

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

17. Jeevanjee S, Penko J, Guzman D, Miaskowski C, Bangsberg DR, Kushel MB. Opioid analgesic 
misuse is associated with incomplete antiretroviral adherence in a cohort of HIV-infected indigent 
adults in San Francisco. AIDS Behav. 2014;18(7):1352–8. [PubMed: 24077929] 

18. Rosenblum A, Marsch LA, Joseph H, Portenoy RK. Opioids and the treatment of chronic pain: 
controversies, current status, and future directions. Exp Clin Psychopharmacol.2008;16(5):405–16. 
[PubMed: 18837637] 

19. Canan CE, Chander G, Monroe AK, Gebo KA, Moore RD, Agwu AL, et al. High-risk prescription 
opioid use among people living with HIV. J Acquir Immune Defic Syndr. 2018;78(3):283–90. 
[PubMed: 29601405] 

20. Larance B, Degenhardt L, Lintzeris N, Winstock A, Mattick R. Definitions related to the use 
of pharmaceutical opioids: extra-medical use, diversion, non-adherence and aberrant medication-
related behaviours. Drug Alcohol Rev. 2011;30(3):236–45. [PubMed: 21545553] 

21. Cunningham CO, Opioids, Infection HIV. From Pain Management to Addiction Treatment. Top 
Antivir Med. 2018;25(4):143–6. [PubMed: 29689538] 

22. Meyer JP, Althoff AL, Altice FL. Optimizing care for HIV-infected people who use 
drugs: evidence-based approaches to overcoming healthcare disparities. Clin Infect Dis. 
2013;57(9):1309–17. [PubMed: 23797288] 

23. Tofighi B, Sindhu SS, Chemi C, Lewis CF, Dickson VV, Lee JD. Perspectives on the HIV 
continuum of care among adult opioid users in New York City: a qualitative study. Harm Reduct J. 
2019;16(1):58. [PubMed: 31606048] 

24. Lemons A, DeGroote N, Peréz A, Craw J, Nyaku M, Broz D, et al. Opioid misuse among 
HIV-Positive adults in Medical Care: results from the Medical Monitoring Project, 2009–2014. 
JAIDS J Acquir Immune Defic Syndr. 2019;80(2):127–34. [PubMed: 30383590] 

25. Merlin JS, Bulls HW, Vucovich LA, Edelman EJ, Starrels JL. Pharmacologic and non-
pharmacologic treatments for chronic pain in individuals with HIV: a systematic review. AIDS 
Care. 2016;28(12):1506–15. [PubMed: 27267445] 

26. Scascighini L, Toma V, Dober-Spielmann S, Sprott H. Multidisciplinary treatment for chronic pain: 
a systematic review of interventions and outcomes. Rheumatology. 2008;47(5):670–8. [PubMed: 
18375406] 

27. Schofferman J. Long-term use of opioid analgesics for the treatment of chronic pain of 
nonmalignant origin. J Pain Symptom Manag. 1993;8(5):279–88.

28. Bailey J, Nafees S, Jones L, Poole R. Rationalisation of long-term high-dose opioids for chronic 
pain: development of an intervention and conceptual framework.British Journal of Pain. 2020.

29. Garland EL, Froeliger B, Zeidan F, Partin K, Howard MO. The downward spiral of chronic pain, 
prescription opioid misuse, and addiction: cognitive, affective, and neuropsychopharmacologic 
pathways. Neurosci Biobehav Rev. 2013;37(10 Pt 2):2597–607. [PubMed: 23988582] 

30. Cunningham CO, Opioids, Infection HIV. From Pain Management to Addiction Treatment. Top 
Antiviral Med. 2018;25(4):143–6.

31. Cleeland CS, Ryan KM. Pain assessment: global use of the brief Pain Inventory. Annals of the 
Academy of Medicine of Singapore. 1994;23(2):129–38.

32. Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen MP, Katz NP, et al. Core outcome 
measures for chronic pain clinical trials: IMMPACT recommendations. Pain. 2005;113(1–2):9–19. 
[PubMed: 15621359] 

Yeh et al. Page 10

AIDS Behav. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



33. Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B, Klein DN, et al. The 16-Item 
quick inventory of depressive symptomatology (QIDS), clinician rating (QIDS-C), and self-report 
(QIDS-SR): a psychometric evaluation in patients with chronic major depression. Biol Psychiat. 
2003;54(5):573–83. [PubMed: 12946886] 

34. First MB. Structured Clinical Interview for the DSM (SCID). The Encyclopedia of Clinical 
Psychology 2015. p. 1–6.

35. Ware JE. Scoring the SF-36. SF-36 Health Survey: Manual and Interpretation Guide. 1993.

36. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. conceptual 
framework and item selection. Med Care. 1992;30(6):473–83. [PubMed: 1593914] 

37. McLellan AT, Luborsky L, Woody GE, O’Brien CP. An improved diagnostic evaluation instrument 
for substance abuse patients. The Addiction Severity Index. J Nerv Ment Dis. 1980;168(1):26–33. 
[PubMed: 7351540] 

38. Canan C, Alexander GC, Moore R, Murimi I, Chander G, Lau B. Medicaid trends in prescription 
opioid and non-opioid use by HIV status. Drug Alcohol Depend. 2019;197:141–8. [PubMed: 
30825794] 

39. Merlin JS, Long D, Becker WC, Cachay ER, Christopoulos KA, Claborn K et al. Brief 
Report: The Association of Chronic Pain and Long-Term Opioid Therapy With HIV Treatment 
Outcomes. Journal of acquired immune deficiency syndromes (1999). 2018;79(1):77–82. 
[PubMed: 29771793] 

40. Potts JM, Getachew B, Vu M, Nehl E, Yeager KA, Berg CJ. Use and perceptions of Opioids versus 
Marijuana among people living with HIV. Am J Health Behav. 2020;44(6):807–19. [PubMed: 
33081878] 

41. National Academies of Sciences E., Medicine. Pain management and the opioid epidemic: 
balancing societal and individual benefits and risks of prescription opioid use. 2017.

42. Jamison RN, Mao J. Opioid Analgesics. Mayo Clinic Proceedings. 2015;90(7):957 – 68. [PubMed: 
26141334] 

43. Hauser KF, Fitting S, Dever SM, Podhaizer EM, Knapp PE. Opiate drug use and the 
pathophysiology of neuroAIDS. Curr HIV Res. 2012;10(5):435–52. [PubMed: 22591368] 

44. Hodder SL, Feinberg J, Strathdee SA, Shoptaw S, Altice FL, Ortenzio L, et al. The opioid crisis 
and HIV in the USA: deadly synergies. The Lancet. 2021;397(10279):1139–50.

45. Altice FL, Kamarulzaman A, Soriano VV, Schechter M, Fried-land GH. Treatment of medical, 
psychiatric, and substance-use comorbidities in people infected with HIV who use drugs. Lancet. 
2010;376(9738):367–87. [PubMed: 20650518] 

46. Marquez DX, Aguiñaga S, Vásquez PM, Conroy DE, Erickson KI, Hillman C, et al. A 
systematic review of physical activity and quality of life and well-being. Transl Behav Med. 
2020;10(5):1098–109. [PubMed: 33044541] 

47. Skelly AC, Chou R, Dettori JR, Turner JA, Friedly JL, Rundell SD, et al. AHRQ comparative 
effectiveness reviews. Noninvasive Nonpharmacological Treatment for Chronic Pain: a systematic 
review update. Rockville (MD): Agency for Healthcare Research and Quality (US); 2020.

48. Pullen SD, Acker C, Kim H, Mullins M, Sims P, Strasbaugh H, et al. Physical therapy for Chronic 
Pain Mitigation and Opioid Use Reduction among People living with human immunodeficiency 
virus in Atlanta, GA: a descriptive Case Series. AIDS Res Hum Retroviruses. 2020;36(8):670–5. 
[PubMed: 32390457] 

49. Dowell D, Haegerich TM, Chou R. CDC Guideline for Prescribing Opioids for Chronic Pain—
United States, 2016. JAMA. 2016;315(15):1624–45. [PubMed: 26977696] 

50. Parent S, Nolan S, Fairbairn N, Ye M, Wu A, Montaner J, et al. Correlates of opioid and 
benzodiazepine co-prescription among people living with HIV in British Columbia, Canada: a 
population-level cohort study. Int J Drug Policy. 2019;67:52–7. [PubMed: 30897373] 

51. Merlin JS, Tamhane A, Starrels JL, Kertesz S, Saag M, Cropsey K. Factors Associated with 
prescription of opioids and co-prescription of sedating medications in individuals with HIV. AIDS 
Behav. 2016;20(3):687–98. [PubMed: 26487298] 

52. Sohler NL, Starrels JL, Khalid L, Bachhuber MA, Arnsten JH, Nahvi S, et al. Cannabis Use is 
Associated with Lower Odds of prescription opioid analgesic use among HIV-Infected individuals 
with Chronic Pain. Subst Use Misuse. 2018;53(10):1602–7. [PubMed: 29338578] 

Yeh et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



53. Pearson CR, Simoni JM, Hoff P, Kurth AE, Martin DP. Assessing antiretroviral adherence via 
electronic drug monitoring and self-report: an examination of key methodological issues. AIDS 
Behav. 2007;11(2):161–73. [PubMed: 16804749] 

54. Simoni JM, Kurth AE, Pearson CR, Pantalone DW, Merrill JO, Frick PA. Self-report measures 
of antiretroviral therapy adherence: a review with recommendations for HIV research and clinical 
management. AIDS Behav. 2006;10(3):227–45. [PubMed: 16783535] 

55. Kazis LE, Ameli O, Rothendler J, Garrity B, Cabral H, McDonough C, et al. Observational 
retrospective study of the association of initial healthcare provider for new-onset low back pain 
with early and long-term opioid use. BMJ Open. 2019;9(9):e028633.

Yeh et al. Page 12

AIDS Behav. Author manuscript; available in PMC 2024 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Yeh et al. Page 13

Ta
b

le
 1

B
ac

kg
ro

un
d 

C
ha

ra
ct

er
is

tic
s 

by
 P

re
sc

ri
pt

io
n 

O
pi

oi
d 

U
se

. C
el

l e
nt

ri
es

 a
re

 n
 (

%
) 

or
 M

ea
n 

(±
 S

D
).

U
SE

D
 P

R
E

SC
R

IP
T

IO
N

 O
P

IO
ID

S?

To
ta

l
(n

 =
 1

87
a )

Y
es

(n
 =

 3
9)

N
o

(n
 =

 1
48

)
p-

va
lu

e

C
lin

ic
/H

os
pi

ta
l

 
Si

te
 1

11
6 

(6
2.

0%
)

22
 (

56
.4

%
)

94
 (

63
.5

%
)

0.
02

6

 
Si

te
 2

15
 (

8.
0%

)
0 

(0
.0

%
)

15
 (

10
.1

%
)

 
Si

te
 3

56
 (

29
.9

%
)

17
 (

43
.6

%
)

39
 (

26
.4

%
)

Y
ea

rs
 A

ge
51

.4
 (

±
 1

0.
2)

53
.1

 (
±

 8
.1

)
51

.0
 (

±
 1

0.
7)

0.
24

4

Se
x 

(M
al

e)
10

5 
(5

6.
1%

)
23

 (
59

.0
%

)
82

 (
55

.4
%

)
0.

68
9

R
ac

e

 
W

hi
te

71
 (

38
.4

%
)

18
 (

46
.2

%
)

53
 (

36
.3

%
)

0.
23

7

 
B

la
ck

61
 (

33
.0

%
)

14
 (

35
.9

%
)

47
 (

32
.2

%
)

 
O

th
er

/M
ul

tip
le

53
 (

28
.6

%
)

7 
(1

7.
9%

)
46

 (
31

.5
%

)

L
at

in
x 

(Y
es

)
25

 (
13

.4
%

)
2 

(5
.1

%
)

23
 (

15
.5

%
)

0.
08

9

M
ar

ri
ed

 o
r 

w
 P

ar
tn

er
 (

Y
es

)
33

 (
17

.7
%

)
7 

(1
7.

9%
)

26
 (

17
.7

%
)

0.
97

0

E
m

pl
oy

ed
 F

ul
l/P

ar
t (

Y
es

)
43

 (
23

.1
%

)
6 

(1
5.

5%
)

37
 (

25
.2

%
)

0.
19

8

O
n 

D
is

ab
ili

ty
 (

Y
es

)
93

 (
50

.0
%

)
25

 (
64

.1
%

)
68

 (
46

.3
%

)
0.

04
8

E
du

ca
tio

n

 
<

 8
th

 G
ra

de
6 

(3
.2

%
)

2 
(5

.1
%

)
4 

(2
.7

%
)

0.
29

4

 
<

 H
S

37
 (

20
.0

%
)

6 
(1

5.
4%

)
31

 (
21

.2
%

)

 
H

S
54

 (
29

.2
%

)
7 

(1
7.

9%
)

47
 (

32
.2

%
)

 
So

m
e 

C
ol

le
ge

53
 (

28
.6

%
)

16
 (

41
.0

%
)

37
 (

25
.3

%
)

 
C

ol
le

ge
 D

eg
re

e
32

 (
17

.3
%

)
7 

(1
7.

9%
)

25
 (

17
.1

%
)

 
M

A
+

3 
(1

.6
%

)
1 

(2
.6

%
)

2 
(1

.4
%

)

Y
ea

rs
 E

1I
V

 P
os

iti
ve

18
.5

 (
±

 8
.9

4)
18

.5
 (

±
 9

.0
4)

18
.5

 (
±

 8
.9

4)
0.

97
6

Q
ID

S 
To

ta
l s

co
re

14
.2

 (
±

 2
.9

9)
13

.3
 (

±
 2

.6
8)

14
.4

 (
±

 3
.0

3)
0.

03
0

a V
al

id
 n

 v
ar

ie
s 

sl
ig

ht
ly

 d
ue

 to
 it

em
 s

pe
ci

fi
c 

m
is

si
ng

 d
at

a

AIDS Behav. Author manuscript; available in PMC 2024 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Yeh et al. Page 14

Ta
b

le
 2

Pa
in

 C
ha

ra
ct

er
is

tic
s 

an
d 

H
ea

lth
 S

ta
tu

s 
by

 P
re

sc
ri

pt
io

n 
O

pi
oi

d 
U

se
. C

el
l e

nt
ri

es
 a

re
 M

ea
n 

(±
 S

D
).

U
SE

D
 P

R
E

SC
R

IP
T

IO
N

 O
P

IO
ID

S?

To
ta

l
(n

 =
 1

87
a )

Y
es

(n
 =

 3
9)

N
o

(n
 =

 1
48

)
p-

va
lu

e

B
ri

ef
 P

ai
n 

In
te

rf
er

en
ce

 S
ca

le
6.

30
 (

±
 2

.0
7)

6.
54

 (
±

 1
.7

2)
6.

24
 (

±
 2

.1
5)

0.
42

9

A
ve

ra
ge

 P
ai

n 
Se

ve
ri

ty
6.

43
 (

±
 1

.8
7)

6.
53

 (
±

 1
.3

6)
6.

40
 (

±
 1

.9
3)

0.
71

2

W
or

st
 P

ai
n 

Se
ve

ri
ty

8.
21

 (
±

 1
.5

6)
8.

33
 (

±
 1

.6
3)

8.
18

 (
±

 1
.6

1)
0.

58
3

SF
-3

6 
Ph

ys
ic

al
 F

un
ct

io
ni

ng
46

.1
 (

±
 2

5.
6)

36
.2

 (
±

 2
3.

2)
48

.7
 (

±
 2

5.
7)

0.
00

7

SF
-3

6 
Ph

ys
ic

al
 R

ol
e 

L
im

ita
tio

ns
23

.4
 (

±
 3

2.
9)

8.
3 

(±
 2

1.
7)

27
.4

 (
±

 3
4.

2)
0.

00
1

SF
-3

6 
E

m
ot

io
na

l W
el

l B
ei

ng
51

.2
 (

±
 1

6.
7)

55
.6

 (
±

 1
3.

6)
50

.0
 (

±
 1

7.
2)

0.
06

2

SF
-3

6 
E

m
ot

io
na

l R
ol

e 
L

im
ita

tio
ns

28
.0

 (
±

 3
5.

5)
28

.2
 (

±
 3

6.
3)

27
.9

 (
±

 3
5.

4)
0.

96
6

SF
-3

6 
E

ne
rg

y/
Fa

tig
ue

32
.7

 (
±

 1
6.

8)
29

.5
 (

±
 1

5.
7)

33
.6

 (
±

 1
7.

0)
0.

18
0

SF
-3

6 
So

ci
al

 F
un

ct
io

ni
ng

43
.2

 (
±

 2
4.

1)
44

.6
 (

±
 2

3.
1)

42
.8

 (
±

 2
4.

4)
0.

69
1

SF
-3

6 
Pa

in
31

.9
 (

±
 1

7.
9)

32
.0

 (
±

 1
7.

1)
31

.8
 (

±
 1

8.
1)

0.
96

4

SF
-3

6 
G

en
er

al
 H

ea
lth

41
.5

 (
±

 2
0.

1)
34

.2
 (

±
 1

6.
3)

43
.5

 (
±

 2
1.

5)
0.

01
4

a V
al

id
 n

 v
ar

ie
s 

sl
ig

ht
ly

 d
ue

 to
 it

em
 s

pe
ci

fi
c 

m
is

si
ng

 d
at

a

AIDS Behav. Author manuscript; available in PMC 2024 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Yeh et al. Page 15

Ta
b

le
 3

U
se

 o
f 

O
th

er
 P

ai
n 

T
re

at
m

en
ts

 in
 th

e 
pa

st
 3

 m
on

th
s,

 M
en

ta
l h

ea
lth

 c
ou

ns
el

in
g,

 a
nd

 s
ub

st
an

ce
s 

us
ed

 b
y 

Pr
es

cr
ip

tio
n 

O
pi

oi
d 

U
se

. C
el

l e
nt

ri
es

 a
re

 n
 (

%
).

U
SE

D
 P

R
E

SC
R

IP
T

IO
N

 O
P

IO
ID

S?

To
ta

l
(n

 =
 1

87
)

Y
es

(n
 =

 3
9)

N
o

(n
 =

 1
48

)
p-

va
lu

e

N
on

-P
ha

rm
ac

ol
og

ic
al

 P
ro

fe
ss

io
na

l T
re

at
m

en
ts

 
M

as
sa

ge
19

 (
10

.2
%

)
6 

(1
5.

4%
)

13
 (

8.
8%

)
0.

22
5

 
A

cu
pu

nc
tu

re
/a

cu
pr

es
su

re
13

 (
7.

0%
)

1 
(2

.6
%

)
12

 (
8.

1%
)

0.
23

8

 
Ph

ys
ic

al
 T

he
ra

py
26

 (
13

.9
%

)
13

 (
33

.3
%

)
13

 (
8.

8%
)

<
 0

.0
01

 
Sp

in
al

 S
tim

ul
at

or
0 

(0
.0

%
)

0 
(0

.0
%

)
0 

(0
.0

%
)

N
/A

 
O

st
eo

pa
th

y/
C

hi
ro

pr
ac

ty
11

 (
5.

9%
)

1 
(2

.6
%

)
10

 (
6.

7%
)

0.
32

2

 
B

io
fe

ed
ba

ck
 w

ith
 P

ro
vi

de
r

1 
(0

.5
%

)
0 

(0
.0

%
)

1 
(0

.7
%

)
0.

60
7

M
in

d-
B

od
y 

Tr
ea

tm
en

ts

 
St

re
tc

h,
 S

tr
en

gt
h 

or
 A

er
ob

ic
 E

xe
rc

is
e

91
 (

48
.9

%
)

25
 (

64
.1

%
)

66
 (

44
.9

%
)

0.
03

3

 
M

ed
ita

tio
n

44
 (

23
.5

%
)

10
 (

25
.6

%
)

34
 (

23
.0

%
)

0.
72

7

 
Y

og
a

16
 (

8.
6%

)
3 

(7
.7

%
)

13
 (

8.
8%

)
0.

82
8

N
on

-P
ha

rm
ac

ol
og

ic
al

 S
el

f-
A

dm
in

is
te

re
d 

Tr
ea

tm
en

ts

 
B

io
fe

ed
ba

ck
2 

(1
.1

%
)

0 
(0

.0
%

)
2 

(1
.4

%
)

0.
53

6

 
Se

lf
-a

dm
in

is
te

re
d 

T
E

N
S

6 
(3

.2
%

)
1 

(2
.6

%
)

5 
(3

.4
%

)
0.

79
7

 
H

ea
t/C

ol
d

96
 (

51
.3

%
)

21
 (

53
.8

%
)

75
 (

50
.7

%
)

0.
72

5

 
R

ub
s/

T
ri

gg
er

 P
oi

nt
 M

as
sa

ge
62

 (
33

.5
%

)
14

 (
36

.8
%

)
48

 (
32

.7
%

)
0.

62
6

Pa
in

 I
nj

ec
tio

ns
16

 (
8.

6%
)

4 
(1

0.
3%

)
12

 (
8.

1%
)

0.
67

0

Sa
w

 M
en

ta
l H

ea
lth

 C
ou

ns
el

or
38

 (
20

.3
%

)
6 

(1
5.

4%
)

32
 (

21
.6

%
)

0.
38

9

R
ec

en
t A

lc
oh

ol
 U

se
77

 (
41

.2
%

)
15

 (
38

.5
%

)
62

 (
41

.9
%

)
0.

69
9

R
ec

en
t B

en
zo

di
az

ep
in

e 
U

se
30

 (
16

.1
%

)
12

 (
30

.8
%

)
18

 (
12

.2
%

)
0.

00
5

R
ec

en
t M

ar
iju

an
a 

U
se

84
 (

45
.2

%
)

17
 (

43
.6

%
)

67
 (

45
.6

%
)

0.
82

4

R
ec

en
t H

er
oi

n 
U

se
2 

(1
.1

%
)

0 
(0

.0
%

)
2 

(1
.4

%
)

0.
46

5

R
ec

en
t C

oc
ai

ne
 U

se
20

 (
10

.7
%

)
0 

(0
.0

%
)

20
 (

13
.5

%
)

0.
01

5

R
ec

en
t A

m
ph

et
am

in
e 

U
se

12
 (

6.
4%

)
1 

(2
.6

%
)

11
 (

7.
4%

)
0.

27
0

AIDS Behav. Author manuscript; available in PMC 2024 October 01.


	Abstract
	Introduction
	Methods
	Participants
	Procedures
	Measures
	Demographics.
	Depression.
	Pain.
	Quality of life.
	Other pain management strategies.
	Outpatient mental health treatment.
	Substance use.
	Opioid use.

	Analytical Methods

	Results
	Discussion
	References
	Table 1
	Table 2
	Table 3

