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Abstract

Background: Although chronic pain is prevalent among people who use drugs (PWUD) and
people living with HIV (PLWH), there have been few investigations of pain among PLWH who
use drugs. To fill this gap, this thesis sought to evaluate the prevalence and correlates associated
with chronic pain, analyze the associations of pain medication denial, and explore common
pharmacologic and non-pharmacologic pain self-management strategies among PLWH who use
drugs.
Methods: Data were derived from the AIDS Care Cohort to Evaluate exposure to Survival
Services (ACCESS) study, an open prospective cohort study of HIV-positive people who use drugs
linked to comprehensive HIV clinical data. Generalized linear mixed-effects modelling (GLMM)
was used to estimate the prevalence of and identify exposures linked to chronic pain (study 1) and
to analyze associations of pain management strategies with substance use and socio-structural
exposures (study 3). Generalized estimating equations (GEE) were used to explore the independent
relationships between pain medication denial with various substance use, social-, and healthcare
access measures (study 2).
Results: In study 1, 374 (53%) participants reported recent moderate-to-extreme pain.
Multivariable GLMM analysis revealed chronic pain was associated with pain self-management,
non-fatal overdose, non-medical prescription opioid use, and mental illness. Being denied pain
medication was reported by 84 (20%) participants in study 2. In a multivariable GEE model, recent
pain medication denial was associated with recent incarceration, daily cocaine injection, pain selfmanagement, attempted suicide, and not visiting a family physician. In study 3, pain selfmanagement was reported by 342 (70%) participants; multivariable GLMM identified associations
with homelessness, daily injection heroin and non-medical prescription opioid use, and being
diagnosed with a chronic pain condition. Self-management strategies primarily involved
unregulated substances (66%), however, 34% indicated non-substance-based strategies.
Conclusions: The findings of this research emphasize that chronic pain is often undertreated
among PLWH who use drugs and frequently leads to use of higher-risk pain management
alternatives and negative health outcomes. This research builds upon prior evidence calling for
accessible, integrated care services that provide both pharmacologic and non-pharmacologic pain
management strategies that may reduce the risks and consequences associated with being denied
pain medication and self-managing pain.
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Lay Summary
People living with HIV (PLWH) who use drugs face unique healthcare needs stemming from
complications arising from HIV infection and the consequences of substance use. However,
undertreatment of health concerns, especially chronic pain, is common. Given that little is known
about the patterns and relationships between chronic pain, substance use, and HIV infection, this
thesis aimed to explore different aspects of pain among PLWH who use drugs. In this research
project, I found chronic pain to be common among this population and identified associations
between pain and poorer physical and mental health outcomes, including significantly higher odds
of attempting suicide, self-managing pain through higher-risk substance use patterns, (e.g.,
injection drug use) and high rates of denial of licit pain medication. The findings from this thesis
provide a base of knowledge to inform the development of accessible integrative policies and
services tailored for chronic pain management among PLWH who use drugs.
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Preface
Work for this thesis was conducted using data from a United States National Institutes of
Health-funded open prospective cohort study of people living with HIV who use drugs in
Vancouver: the AIDS Care Cohort to evaluate Exposure to Survival Services (ACCESS). All data
collection, coding, and cleaning was completed by staff at the British Columbia Center on
Substance Use (BCCSU). These studies have been approved by the University of British
Columbia/Providence Health Care Ethics Board (VIDUS: H05 – 50234; ACCESS: H05 - 50233).
With the guidance and assistance of my supervising committee (Dr. Jane Buxton, and Dr.
Angela Kaida, and Dr. M-J Milloy) I conceptualized the empirical research designs for each
chapter. I worked closely with statisticians from the BCCSU to develop a data analysis plan, which
was carried out by them using R software. I created all tables and figures using Microsoft Word
or Microsoft Excel.
Versions of chapters 2, 3, and 4 are currently undergoing co-author revision, and will be
submitted for publication in peer-reviewed journals in the upcoming months. Findings from
chapter 3 were presented in poster form at the 23 rd International AIDS Conference (July 6-10,
2020. San Francisco, United States of America.) Additional findings from chapter 3 of this thesis
will be presented in poster form at the 2021 International Association for the Study of Pain (IASP)
World Congress on Pain. (June 27-July 1, 2021. Amsterdam, the Netherlands.)
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Chapter 1: Study Background, Rationale, and Objectives
1.1
1.1.1

BACKGROUND
Chronic Pain
As defined by the International Association for the Study of Pain (IASP), pain is an

unpleasant sensory and emotional experience associated with, or resembling, actual or potential
tissue damage.1 Pain is a highly subjective experience and the definition of pain varies greatly
within and between different cultural contexts.2–5 In addition, pain is more prevalent among certain
sub-populations—in particular, members of vulnerable and marginalized groups—and
experienced more severely by some compared to others.3,6–10
Pain is categorized as either acute or chronic. Acute pain is short-term, and involves
sympathetic hyperactivity and stimulation of peripheral pain receptors and their associated
nociceptors, usually in response to some form of a stressor (e.g., coming into contact with a hot
stove). Chronic pain is defined as pain persisting or recurring for greater than three months, and
can further be categorized as either nociceptive (defined as pain arising from prolonged stimulation
of peripheral pain receptors) or neuropathic, in which the sensory nervous system itself is damaged
by a lesion or other pathology, such as HIV infection.1,11–13
While the pathophysiological aspects of experiencing pain are intuitive (i.e., the human
body reacting to stressors in an effort of self-preservation), studies have shown that pain may also
occur as a result of emotional/psychological trauma; that is, in the absence of any physical
damage.14,15 Research has suggested that prior exposure to negative or traumatic emotional
experiences both increases vulnerability to physical pain and activates the same neural regions
governing physical pain.16 Some sources of mental or emotional pain have been associated with
1

mental illness; stress and post-traumatic stress; and existential distress (e.g. social rejection,
loneliness, and stigmatization).15,17–21 However, despite considerable exploration of pain and its
underlying mechanisms, many chronic pain conditions and optimal chronic pain management
strategies remain poorly understood.
Interventions to manage chronic pain vary considerably and are often used within a
personalized pain management strategy developed by the patient’s healthcare provider with
minimal consultation with the patient. Typically, the first line of intervention to manage chronic
pain is the use of opioid analgesics, such as morphine, hydrocodone, and oxycodone.22 When used
appropriately, opioids have demonstrated effective relief of acute pain and chronic cancer pain,
playing an integral role in pain management for cancer patients.22–24 However, there is conflicting
evidence on the effectiveness of opioids used in chronic non-cancer pain treatment; despite this,
many clinical guidelines recommend the use of opioids in chronic pain treatment regimens to
supplement other non-pharmaceutical interventions.25–28 Non-opioid-based pharmaceutical
treatments commonly used include nonsteroidal anti-inflammatory drugs (NSAIDs, such as
acetylsalicylic acid and ibuprofen), anti-anxiety and antidepressant medications, and
corticosteroids (e.g., prednisone, dexamethasone).24,29–31 While some studies have found evidence
that cannabinoids are an effective pain management agent, there is no scientific or clinical
consensus in this area.32,33
In addition to pharmacological pain management strategies, a plethora of nonpharmacological treatments have shown efficacy and are widely regarded as safe, low-risk
alternatives. Physical activity and exercise are often incorporated into pain management regimens
and can be effective in alleviating various different types of pain (e.g., neuropathic pain,
osteoarthritis, back pain).34–38 Other manual therapies, such as acupuncture and hot/cold
2

hydrotherapy, are also effective pain management strategies.39–43 Psychosocial therapies, such as
cognitive behavioral therapy (CBT) and acceptance and commitment therapy (ACT), as well as
mindfulness-based approaches have also shown promise in managing pain. 44–47 Though the
mechanisms are not fully understood, previous studies have shown a relationship between pain
and mental well-being.17,48–51 How a person thinks about their pain can negatively affect their
ability to respond/cope with pain, may increase pain intensity and duration, and may lead to
catastrophic thinking (i.e., overinterpretation/exaggeration of actual or anticipated pain). 52
Mindfulness-based approaches, CBT, and ACT have been successful in managing pain and
improving quality of life (QOL) in settings where therapy is the only administered treatment and
when used in conjunction with other pain management strategies.44–47,53,54
While opioid-based pharmaceutical treatments for chronic pain have historically been
considered the primary approach, recent research has indicated that multimodal pain management
regimens, incorporating both pharmaceutical and non-pharmaceutical interventions, yield better
individual health outcomes and reduce the risk of opioid-related dependence.55–60

1.1.2

Epidemiology of Chronic Pain
Chronic pain is an important and growing multidimensional public health concern,

affecting an estimated one in five adults globally.61 In 2017, the World Health Organization’s
(WHO) Global Burden of Disease (GBD) project reported that the leading cause of disability was
chronic pain (in particular, lower back pain) and that this has been the leading cause of disability
since 1990.62 In 2018, the WHO expanded the definition of chronic pain in the International
Classification of Diseases (ICD-11) recognizing the condition as a disease—a critical step towards
better understanding and recognizing the magnitude of the impact of chronic pain. 63 The most
3

recent GBD report (2019) found that although chronic pain rates have improved slightly in the past
two years, it remains in the top ten leading causes of disability worldwide. 64
In Canada, chronic pain among the general population is prevalent, with some studies
estimating an occurrence of between 18 to 29% among people aged 18 years or older.65,66
Similarly, the Canadian Pain Task Force estimated one-in-five Canadians lives with chronic pain.67
Of note, chronic pain prevalence estimates tend to vary; this variability is attributed to the
challenges with: assessing and measuring chronic pain; socioeconomic and demographic
differences in populations; and the absence of a consistent definition of pain across the literature.
While the most widely-accepted definition of chronic pain is pain persisting longer than three
months, some studies have defined chronic pain as pain lasting as little as two weeks. 12-68
Globally, a wealth of evidence has found that the prevalence of chronic pain varies
considerably between and within population subgroups and that some groups are
disproportionately affected with pain compared to others.69–72 For example, an elevated prevalence
of chronic pain has been reported among certain key populations, including people living with
neurological conditions, older adults, females, people who use drugs (PWUD), and people living
with HIV (PLWH) both in and out of treatment.65,73–80 Chronic pain is unevenly distributed across
socioeconomic strata, with individuals of lower socioeconomic status reporting increased rates of
various types of pain.81–84 Chronic pain also significantly affects QOL as it has debilitating
consequences negatively impacting cognitive and physical capabilities, mental health,
employment status, and sleep patterns, all of which may influence the intensity and duration of
pain.77
In addition to the effects of chronic pain at the individual level, pain also contributes a
considerable financial cost at the societal level. In a Canadian study estimating the economic
4

burden of chronic pain, the direct cost of chronic pain was estimated to be over $7.2 billion in
2014, though this estimate is likely an underrepresentation as it does not consider the indirect costs
of chronic pain (e.g. loss of work productivity), which, in some studies, have been shown to be
greater than direct costs.78,80,85,86

1.1.3

Pain, Opioid Analgesics, and Opioid Use
Opioid analgesics have long been employed for pain relief and their use traces back to the

Sumerians cultivating opium from poppy plants in what is now Iraq.87,88 From then, opium was
distributed and spread around the world yet did not appear in North America until the 1700’s. 89
Despite the long history of opioid use and scientific development of a multitude of opioid-based
preparations (e.g., morphine in 1803, synthetic heroin in 1898, meperidine in 1939), our
understanding of the body’s opioid receptor systems is still incomplete. 86,89,90 In brief, there are
three major opioid receptors within the central nervous system and peripheral organs: mu, delta,
and kappa.92,93 When exogenous opioids are introduced into the body, these molecules bind to and
activate the receptor cells, acting either as agonists (e.g., morphine, heroin), antagonists (e.g.,
naloxone, naltrexone), or partial agonists (e.g., buprenorphine, aripiprazole) that elicit differing
physical, emotional, and mental states. 93 While opioid analgesics have been widely used for their
effective pain relieving properties throughout history, their use has also been associated with
addictive properties, such as pleasure, which in turn, may lead to dependence.94
The uses of opioids in modern medicine are far-reaching with significant roles in
addressing morbidity and providing effective pain relief.58,95,96 Initially used as an effective method
to relieve chronic cancer-related pain, opioids increasingly began being used with success as the
first line of treatment for patients with chronic non-cancer pain.89,97–100 In the United States
5

between 1997 to 2006, retail sales of opioids increased 127% and medical use of opioids increased
347%.101 In Canada, opioid prescriptions increased by more than 3000% between 1980 and
2016.102 While nation-wide surveillance data has been inconsistent, a population-based survey
found opioid dispensing rates increased 23% from 781 units per 1000 population in 2006 to 961
units per 1000 population in 2011.103,104 In 2018, analyses of dispensation records from community
pharmacies in four provinces showed approximately one in eight Canadians (12.3%) were
prescribed opioids.102,105 Alongside the unprecedented increase in prescription opioids for medical
use, there was a parallel increase of non-medical use of prescription opioids – both of which
contributed to escalating rates of opioid dependency and opioid-related overdose. 97,100,101

1.1.4

The Opioid Crisis
The roots of the current opioid overdose crisis can be traced back to the late nineteen-

nineties and the surge in popularity of slow-release opioids and synthetic opioid formulations to
treat chronic pain.89 Since 1999, in North America – particularly evident in the United States –
there have been three distinct surges of opioid-related overdose deaths: the first in 1999, before
the dangers of nonmedical prescription opioid use became widely known; the second spike in
2010, corresponding with legislative changes in prescription opioid prescribing guidelines; and
finally, the third wave beginning in 2013, in which highly potent synthetic opioids (e.g., fentanyl)
contaminated the unregulated drug supply, resulting in a steady increase in overdose
deaths.89,100,105,106 These factors contributing to surging drug-related mortality and morbidity rates
in the past 20 years continue to fuel the ongoing overdose crisis today; between January 2016 and
June 2019, there were over 13,900 opioid drug overdose deaths in the Canada.107

6

The first wave of the opioid overdose crisis was driven by the rise of opioid prescriptions,
resulting in the overdose mortality rate involving opioid analgesics more than tripling between
1999 to 2012 in the United States.108 In the late 1980’s and early 1990’s, several publications
called attention to the undertreatment of pain and underutilization of opioids in pain
management.109–111 A letter published in the New England Journal of Medicine in 1980 by Porter
and Jick claimed that addiction to opioids was a rare phenomenon in patients; this (now disputed)
article is considered a contributing factor behind subsequent increases in opioid analgesic
prescriptions and the ensuing opioid crisis.112 However, many jurisdictions in North America at
the time began launching legislative responses increasing access to adequate pain management,
such as more lenient regulatory measures on opioid prescriptions.113 Coupled with the formulation
and marketing of novel analgesics, such as the slow-release oxycodone (tradename: OxyContin)—
which was incorrectly marketed as less addictive than other opioids—opioid use rapidly increased,
and with it, reports of addiction and opioid-related disorders began to surge. 112,114–116
As the harms of opioid dependence became more apparent and mortality from opioid
overdoses continued to increase, perspectives on liberal prescribing of opioid analgesics began to
shift. In response, many jurisdictions began implementing measures to reduce the number of
opioids being prescribed and curtail unregulated opioid use. Such strategies included increased
surveillance of active and new opioid prescriptions, tighter prescription guidelines, and
implementation of centralized, real-time electronic databases to mitigate so-called doctorshopping, in which individuals solicit prescriptions from multiple healthcare providers in order to
side-step prescription limits.99,100,113,117–120 By 2012 in the United States, opioid prescribing rates
peaked at 81.3 prescriptions per 100 people before falling to 51.4 prescriptions per 100 people in

7

2018.121 In Canada, 14.3% of the population were prescribed opioids in 2013, though prescribing
rates decreased to 12.3% in 2018. 102
On the supply side, efforts to control the opioid crisis by pharmaceutical companies such
as Purdue Pharma led to reformulation of long-acting prescription opioids to be tamper-resistant
(e.g. in 2012, Oxycontin was reformulated to OxyNEO, which, upon being crushed, would
turn into a viscous, gel-like substance, which would be challenging to inject).122 Unfortunately,
some studies have found that the reformulation of opioids may have only had a negligible effect
on efforts to curtail misuse. For example, one population-based study in Canada analyzing the
impact of OxyNEO replacing OxyContin found that while there was a decrease in prescribing
long-acting oxycodone, there was an increase in dispensing of long-acting hydromorphone,
suggesting this may have led to diversion as opposed to acting as a deterrent. 122
In Canada, various interventions in the healthcare system have been made as a part of
efforts to reduce opioid use and respond to unprecedented increases in opioid-related morbidity
and mortality. In 2010, the Canadian National Opioid Use Guidelines were developed to provide
standards for safe opioid prescribing practices.123,124 Unfortunately, these guidelines were
criticized for not including recommendations on appropriate dosage and duration, and lacked
direction with regard to utilizing pharmacologic and non-pharmacologic based interventions.
Some Canadian jurisdictions also began implementing narcotics prescription monitoring systems,
though the effectiveness of these systems were limited as they were highly underutilized, lacked
coordination due to variation between provincial guidelines, and primarily driven to reduce
prescribing rates, not taking into consideration the unintended outcomes of limiting access to licit
analgesics (e.g., overdoses, increased unregulated substance use).118,125 At an individual level,
many people living with chronic pain had their opioid prescriptions restricted or terminated
8

without clear direction from clinical guidelines and without the support of other nonpharmacologic based pain management methods, leading some to use unregulated substances, such
as heroin.77,104,126,127 For example, one study of people in a treatment program for non-medical
prescription opioid use found that 70% of respondents transitioned to heroin following the
introduction of OxyNEO, with many people citing the lower cost and greater accessibility of
heroin as reasons for this switch.128,129 At face value, fewer people being prescribed opioids and
decreasing doses among those on treatment appear to indicate an effective public health
intervention. However, unintended negative consequences of these measures included a growing
number people living with pain who were unable to access appropriate and safe pain
management.130–134 An estimated one in five Canadians live with chronic pain, with many
subpopulations—especially those subject to stigma and discrimination—disproportionately
affected, and many reporting undertreated pain. 67,135,136
The ongoing opioid overdose crisis is a multi-layered public health emergency driven by a
complex set of interrelated factors. The rapid expansion of opioid availability, followed by the
implementation of ineffective opioid prescribing guidelines, and the contamination of the
unregulated drug supply, have all contributed to increases in opioid-related deaths and
undertreatment of chronic pain.102

1.1.5

Pain and People who use Unregulated Drugs
In 2018, an estimated 269 million people (or 5.9% of the global adult population) had used

unregulated injection or non-injection drugs in the previous year; significantly higher than prior
years, with reports indicating a 28% global increase in unregulated drug use since 2009.137
Findings from the 2017 GBD study estimated that, globally, illicit substance use-related mortality
9

and morbidity (measured as disability adjusted life years) increased by 81% and 134%,
respectively, over the past 30 years, resulting in 585,000 deaths and 42 million years of healthy
life lost in 2017 alone.137 The global prevalence of illicit and non-prescription opioid use within
the last year is estimated to be 1.2 % of the global population.138 However, the prevalence of illicit
opioid use is unevenly distributed around the world.138 Injection drug use, well studied in its
association with increased risk of acquiring HIV and other blood borne pathogens, affected an
estimated 11.3 million adults worldwide—up 30% from 2009.137
As a result of the role of nonmedical use of prescription opioids for pain management in
the opioid crisis, the relationship between pain and unregulated drug use (both injection and noninjection) has garnered increased attention. As prescription opioids were once considered the first
line of treatment for patients presenting with pain, the number of legitimate prescriptions rose,
however, this was accompanied by an increase in the prevalence of non-medical prescription
opioid use, as well.

90,139

A wealth of evidence supports this association between pain and

unregulated drug use. Notably, studies have estimated that between 16 to 74% of people with
chronic pain have a history of unregulated drug use.73,140–142 There is also evidence supporting that
the relationship between substance use and pain may be bidirectional; hyperalgesia, a condition in
which the individual has an increased sensitivity to pain as a result of damage to their nociceptors
due to opioid use, is well known, however, research in this area is limited.143–146
Many people who use unregulated drugs (PWUD) often have multiple sources of pain
drawing from intersecting physical, social/emotional, and structural exposures. PWUD are more
likely to report traumatic life experiences (e.g., physical and sexual violence and personal loss)
throughout their lives and that these experiences can manifest in physical and social pain. 147,148
PWUD also experience high rates of criminalization, mental health conditions, homelessness,
10

economic vulnerability, and stigma—factors that have been shown to interact with and exacerbate
each other and that all have previously established positive associations with pain.149–152 Prior
qualitative research has analyzed potential structural sources of pain, finding that in some people,
unregulated drug use followed being denied legitimate pain prescriptions.135,153 Stigmatization of
unregulated drug use, coupled with a power imbalance between patients and their physicians, has
also led to patients resorting to unregulated drugs and self-managing pain after exhausting legal
methods of obtaining relief.138–142,145,146,147,148–160 Ultimately, this wide range of often intersecting
physical, social, and structural factors that contribute to pain among PWUD add additional layers
of complication of identifying the source of pain among patients who use unregulated drugs.

1.1.6

Pain and People Living with HIV
PWUD are at an especially high risk of acquiring HIV. 170 According to 2016 Canadian

HIV estimates, 63,110 Canadians are living with HIV; of these, 10,986 Canadians (17.4%)
reported that the main mode of HIV acquisition was through drug use.171 Prior evidence has shown
that PLWH who use drugs are initiate antiretroviral therapy (ART) at lower rates and are more
likely to have suboptimal virologic outcomes than PLWH from other risk categories.172–174 PLWH
who use drugs are also at an increased risk for various comorbid conditions (e.g., hepatitis C virus
[HCV], mental illness, and tuberculosis) that further complicate care and treatment.175–181
Among PLWH, pain is a common experience; estimates of chronic pain among this
population vary considerably, ranging between 30% to as high as 90%.182,183 For example, a study
of hospitalized AIDS patients by Lebovits et al. found that more than half (54%) of patients
reported chronic pain and required analgesics for treatment.76 Similarly, in a study by McCormack
et al., it was found that 61% of PLWH reported having had pain at one point in their lives, and of
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those patients, 60% reported that the pain they experienced resulted in moderate to extreme
interference with their enjoyment of life.184 Research exploring the multidimensional factors that
influence pain has been informative. Del Borgo et al. found prevalence of pain was significant
among PLWH (60.8%), and, among those who reported intravenous drug use, pain was observed
more frequently (72.9%) when compared to those who reported HIV transmission via other routes
(50.6%).185 Further, some studies have found that, among PLWH with pain, women reported
experiencing greater and more intense pain than men.186–189 These findings indicate that despite
already being subject to marginalization and stigma, certain subgroups of PLWH are more
vulnerable to development of inferior health outcomes, including chronic pain.
While the frequent occurrence of pain among PLWH is well recognized, there is an
incomplete understanding of the causes of pain among this group. HIV-related pain is thought to
be a result of an intersection of a number of stressors, including concurrent infections and side
effects from ART.185,190–193 While the development of ART has improved survival of many PLWH,
studies have shown that ART may contribute to manifestation of pain; in fact, some studies indicate
that ART may be linked to increased arthralgia, myalgia, and atherosclerosis in PLWH.194–197 Due
to the wide range of symptoms and complications associated with HIV, in addition to various
socio-structural factors, pain is often a frustrating experience between patients and their providers
and often left undertreated among PLWH—especially among individuals belonging to
subpopulations such as PWUD and women.189

1.1.7

Access to Care for PLWH who use Unregulated Drugs
While a plethora of evidence has indicated that pain is highly prevalent among both PLWH

and PWUD, it is also well documented that individuals from both of these groups are often
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burdened by internalized and enacted stigma and can encounter a range of barriers in healthcare
settings. 73,75,191,198,199 For PLWH, there are numerous steps along the HIV care continuum in which
barriers complicate access, adequate utilization, and optimal adherence to ART; for PLWH who
use drugs, a host of other additional structural and economic factors, for example criminalization
and incarceration, can create further obstacles to care.166,200–205 As many PLWH enjoy improved
survival due to the success of ART, HIV is now characterized as a chronic condition and pain is
an important co-morbidity.206,207 Unfortunately, pain management practices lack clear guidelines
for PLWH and PWUD. Currently existing guidelines are limited in their scope of appropriate,
empathetic, and multimodal methods of managing pain that account for interaction of external
factors, including drug use and stigma.123,208–210
Although chronic pain is both prevalent and undertreated among both PLWH and PWUD,
there has been minimal exploration characterizing and evaluating pain among PLWH who use
drugs. For example, there is a lack of data on pain medication denial and its consequences among
this population. One prior study among PWUD in a universal healthcare setting found that 66%
had ever been denied analgesics by a physician and this was linked to new patterns of substance
use, such as seeking the requested drug off the street, or transitioning to injecting to relieve pain. 135
Similarly, Fibbi et al. found among a sample of youth who had been denied pain medication, nearly
all participants had histories of opioid use.153 In these studies, being denied pain medication acted
as a risk factor for higher-risk substance use patterns, revealing some of the negative consequences
resulting from undertreatment of pain. 153
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1.2

RATIONALE
Despite the increasing awareness that marginalized populations such as PLWH and PWUD

are disproportionately burdened with chronic pain compared to the general population, little is
known about pain at the intersection of these two groups: PLWH who use drugs. While it is well
understood that a significant proportion of PWUD are also living with HIV, and that both PWUD
and PLWH are, independently, more vulnerable to pain and physical, mental, and social harms,
there is a lack of research on pain among the significantly large group of people belonging to both
populations. Exploring the multidimensional factors that influence pain as a result of the complex
interplay between living both as a person with HIV and as a person who uses unregulated drugs is
critically needed and would serve as the foundation upon which appropriate interventions can be
formulated, implemented, and improved.
Despite the restriction of prescription opioid availability due to its role as a potential driver
in the opioid overdose crisis, there remain gaps in the understanding of the effects of pain
medication denial, particularly among vulnerable populations such as PLWH who use unregulated
drugs. Understanding the repercussions of pain medication denial and pain self-management
strategies among PLWH who use unregulated drugs is needed to establish a basis for development
of pain management policies and practices that reduce the prevalence and burden of pain among
PLWH who use unregulated drugs and ultimately, reduce opioid-related overdose deaths.

1.3

THESIS OBJECTIVES AND OVERVIEW OF CHAPTERS
Through this thesis, I aim to address the knowledge gap that exists in the understanding of

chronic pain among people living with HIV who use unregulated drugs. The objectives of this
thesis are as follows:
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1) To characterize chronic pain among PLWH who use unregulated drugs in the context
of the opioid crisis. Using data collected from the ACCESS study (see below), chapter 2
will estimate the prevalence of self-reported pain among PLWH who use drugs and identify
significant correlates associated with self-reported pain, including potential clinical
correlates. Generalized linear mixed models (GLMMs) will be employed to identify
correlates significantly associated with reported pain among this population.
2) To investigate the relationships between pain medication denial and socio-structural,
behavioral, substance use, clinical and healthcare access factors, and examine
common actions taken after being denied pain medication. Chapter 3 will use data from
the same study period as the previous chapter. This analysis will employ generalized
estimating equations (GEEs) to characterize factors associated with pain medication denial.
Various studies have reported undertreatment of pain among PWUD and PLWH, however,
none have explored denial of pain medication or associated actions following denial among
PLWH who use drugs. This study will test the hypothesis that limiting access to pain
medications may lead to higher-risk exposures, such as self-medication and riskier
substance use patterns.
3) To explore common pharmacologic and non-pharmacologic pain management
strategies and investigate associations with sociodemographic, substance use,
behavioral, socio/structural, and clinical factors. Chapter 4 aims to build upon the
results of chapter 3, further exploring various associations of pain self-management and
commonly used pharmacologic and non-pharmacologic based methods in the last six
months and in the last 24-hour period. GLMM will be used to identify factors significantly
associated with pain self-management. This investigation seeks to identify prevalent
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pharmacologic and non-pharmacologic based coping mechanisms among those with
undertreated pain. This study will test the hypothesis that pain self-management is
prevalent among PLWH who use unregulated drugs and that this frequently results in
exposure to higher-risk structural and substance use factors. Given the growing body of
evidence supporting multimodal pain management methods inclusive of both
pharmacologic and non-pharmacologic strategies, I also seek to identify commonly used
non-pharmacologic pain management methods.56,60
4) To synthesize and discuss key findings in the context of the current research
landscape. Chapter 4 will summarize the findings from the previous chapters and highlight
how they contribute to the literature on chronic pain. In addition to discussing some of the
implications of current policies and practices regarding pain management, this final chapter
will identify and suggest potential areas for future research in the context of pain among
PLWH who use unregulated drugs in a Canadian setting.

1.4

STUDY SETTING AND SAMPLE
To investigate these objectives, I used data from the AIDS Care Cohort to evaluate

Exposure to Survival Services (ACCESS), an ongoing prospective cohort study launched in 2005.
ACCESS consists of PLWH who use drugs, recruited predominantly from the Downtown Eastside
(DTES) of Vancouver, an area characterized by high levels of marginalization, criminalization,
substance use, and infection with blood-borne pathogens, including HIV. Participant recruitment
is conducted via extensive outreach in community settings including the open drug market.
The eligibility criteria for the ACCESS study are: individuals be at least 18 years of age at
the time of study enrolment; have used unregulated drugs (other than, or in addition to, cannabis)
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in the previous 30 days; be HIV seropositive; currently reside in the Greater Vancouver Regional
District; and provide written, informed consent. On the date of recruitment and every six months
thereafter, participants complete a standardized questionnaire administered by a trained
interviewer. The extensive, confidential questionnaire consists of questions related to health and
wellbeing, socio-demographic characteristics, substance use patterns, addiction treatment and
contact with the health care and criminal justice systems, and behavioral characteristics.
Participants also receive a medical examination by a study nurse for an additional health-focused
questionnaire eliciting information on interaction with the healthcare system, disability and pain
experiences, pain medication history, and other physical and mental health factors. In addition to
collecting blood samples for HIV clinical monitoring (e.g., plasma HIV-1 RNA viral loads [HIV
VL] and CD4+ cell counts) and serological testing, study nurses also provide basic patient care
and referral to community services, if needed. For their time, study participants receive $40 for
each study visit.
Participant responses recorded at each interview are combined with data from the Drug
Treatment Program (DTP) at the British Columbia Centre for Excellence in HIV/AIDS. The DTP
is a province-wide, centralized, ART dispensary and HIV clinical monitoring program. Here, each
study participant has a complete retrospective and prospective clinical profile of all HIV clinical
monitoring tests (e.g., plasma HIV viral load determinations, CD4+ cell counts) conducted through
the study or through a patients’ regular physician, as well as a full record of all ART dispensed
and picked up by study participants. Through British Columbia’s publicly-funded Medical
Services Plan (MSP), all PLWH are eligible to receive HIV treatment and care, including
prescribed medications, at no cost.
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ACCESS participants are remunerated CAD $40 for their participation at each follow-up
interview. Both the ACCESS study and the present Master’s thesis have been reviewed and
approved by the University of British Columbia/Providence Health Care Ethics Board (ACCESS:
H05-50233).

18

Chapter 2: Estimating prevalence and correlates of pain among people living
with HIV who use unregulated drugs

2.1

INTRODUCTION
The advent of combination ART has rendered HIV a manageable, chronic condition for

many PLWH, especially those living in high-income settings without other comorbidities. Among
many key affected populations, HIV-related mortality has declined, and as survival has improved
and people living with HIV reach older ages, they are more likely to experience age-related
comorbidities, such as pain.211,212 Pain among PLWH can be attributed to a range of different
sources, including the side effects of medications, damage to the peripheral nervous system, and
psychosocial factors.185,213,214 Pain among PLWH may also be idiopathic in nature, complicating
diagnosis and treatment.185,214
Various studies have described the association between chronic pain and an increased
likelihood of unregulated prescription opioid use; in Canada, recent estimates are that 14.3% of all
new HIV infections are the result of injection drug use.199,215,216 Compared to the general
population, PWUD face an elevated burden of acute and chronic disease, including higher rates of
mental illness.217 They also experience higher rates of pain compared to the general population. 218
Increased frequency of drug use, relapse following detox, and increased non-medical use of
prescription medications (e.g., synthetic opioid analgesics) have each been significantly associated
with pain among PWUD.219–221 PLWH who use unregulated drugs face a spectrum of challenges,
including social/structural barriers, that impede their ability to access and adhere to care; for
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example, they are more likely to be homeless, have higher rates of comorbid infections such as
HCV infection, are more likely to be incarcerated, and experience stigma.150,222–225
Although the occurrence of elevated rates of pain among both PLWH and PWUD is well
recognized, research on pain at the intersection of HIV and substance use has not been well
explored. In particular, there have been no studies to assess the prevalence of pain among PLWH
who use unregulated drugs and investigate possible links between pain and sociodemographic
characteristics, substance use patterns, social/structural exposures, or clinical measures of HIV
disease. Thus, this study seeks to estimate the prevalence of moderate-to-extreme pain among a
community-recruited cohort of PLWH who use unregulated drugs and to estimate significant
associations with relevant explanatory factors.

2.2

2.2.1

METHODS

Study design and population
To address the study objective, this study included participants from the ACCESS study,

an open prospective cohort study of PLWH who use unregulated drugs based in Vancouver,
Canada. This study has been described in detail in chapter 1, section 1.4.

2.2.2

Study sample and inclusion/exclusion criteria
This study was restricted to participants who completed at least one interview between

December 2011 and November 2018, were ART-exposed, who had contributed ≥ 1 CD4+ cell
count, and ≥ 1 plasma HIV-1 RNA VL count within six months of their baseline interview.
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2.2.3

Outcome of interest and explanatory variables
The primary outcome of interest was self-reported moderate-to-extreme pain or discomfort,

ascertained using a standardized measure of pain severity. This measure is part of the EuroQol
EQ-5D measure that has been previously validated and shown to be a reliable health utility
instrument among people living with pain and PWUD. 226,227 In brief, the EuroQol EQ-5D is a
health utility instrument comprised of five health and wellness dimensions, including mobility,
self-care, usual activities, anxiety/depression, and pain/discomfort, the latter of which was utilized
in this analysis. Each dimension contains one categorized question, in which the participant can
rate their pain as no pain, moderate pain, or extreme pain.
Explanatory variables with an a priori hypothesized relationship to pain included: age (in
years); sex (male vs. female); ethnicity (white vs. non-white); highest level of education ( high
school vs. < high school); homelessness (yes vs. no); sex work (yes vs. no); incarceration (yes vs.
no); engagement in methadone maintenance therapy (MMT) (yes vs. no); non-fatal overdose (yes
vs. no); self-management of pain (yes vs. no); requested a pain prescription (yes vs. no); denied a
requested pain prescription (yes vs. no); attempted suicide (yes vs. no); and mental illness
diagnosis (yes vs. no). With the exception of gender, ethnicity, highest level of education, and
mental illness diagnosis, all non-fixed variables were time-updated and refer to exposures
occurring in the six-months preceding the study interview. Substance use measures included: binge
alcohol use, defined as any point in time within the six month period prior to interview in which
alcohol was used more than usual (yes vs. no); binge injection drug use, defined as any point in
time within the six month period prior to interview in which drugs were injected more frequently
than usual (yes vs. no); daily cannabis use (yes vs. no); daily crack use (yes vs. no); daily crystal
methamphetamine injection (yes vs. no); daily heroin injection (yes vs. no); daily cocaine injection
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(yes vs. no); and non-medical prescription opioid use (yes vs. no). Finally, various HIV-related
clinical measures using data from the confidential linkage to the DTP were examined, specifically:
CD4+ cell count (per 100 cells/mL); ART dispensation (0 days vs. ≥ 1 day); and HIV-1 RNA VL
(< 50 vs. ≥ 50 copies/mL plasma). Both CD4+ cell counts and HIV-1 RNA VL measures used the
median of all observations collected within the six-month follow up period prior to the study
interview. If this measure was unavailable, the most recent observation was used in the analysis.

2.2.4

Data analysis
First, analysis of the explanatory variables at the baseline interview stratified by reporting

pain (i.e., experienced moderate or extreme pain vs. experienced no pain) using Pearson’s Chi
squared test (for categorical variables) and Wilcoxon rank sum tests (for continuous variables) was
conducted. Contingency tables with cell frequencies less than five were analyzed using Fisher’s
exact test. Next, estimates of the bivariable and multivariable relationships between each
explanatory variable and the outcome were generated using generalized linear mixed models
(GLMMs). To build the final multivariable model, explanatory variables in bivariable analyses
that had a p-value < 0.05 were included in the initial full model. Next, a backwards selection
procedure using Likelihood Ratio Tests (LRT) was employed to isolate the model with the best
overall fit as determined by the lowest Akaike Information Criterion (AIC) value; goodness of fit
was assessed using the Hosmer-Lemeshow test. All p-values were two-sided and the threshold for
statistical significance was set at p <0.05. All statistical analyses were performed using R version
1.1.456 (R Foundation for Statistical Computing, Vienna, Austria).

22

2.3

RESULTS

Among 769 participants who contributed ≥1 interview between December 2011 and
November 2018, 709 participants with ≥ 1 CD4 and ≥ 1 VL measurement within 180 days of their
baseline interview were included in the present study. They contributed 6,153 observations and a
median of nine interviews (interquartile range [IQR]: 5–13) during the study period. At baseline,
the median age of participants was 46.1 years old (IQR: 39.9–51.6 years); 454 (64%) identified as
male; and 399 (56.3%) were white. Table 2.1 depicts the explanatory variables stratified by pain
at the baseline interview.
Among the 709 participants, 374 (53%) self-reported experiencing moderate-to-extreme
pain at baseline. As indicated in Table 2.1, 67 (18%) individuals with pain reported non-medical
prescription opioid use in the previous six months and 264 (71%) had a mental illness diagnosis.
Concerning pain medication characteristics among those with pain, 166 (44%) reported requesting
a prescription for pain medication, 40 (11%) reported being denied pain medication, and 191
(51%) reported self-managing their pain.
Table 2.2 summarizes the results of the bivariable and multivariable GLMM analyses. In
unadjusted analyses, older age (Odds Ratio [OR] = 1.04, 95% confidence interval [CI]: 1.02–1.05),
white ethnicity (OR = 1.91, 95% CI: 1.40–2.59), daily injection heroin use (OR = 1.31, 95% CI:
1.02–1.67), non-medical prescription opioid use (OR = 1.95, 95% CI: 1.56–2.42), non-fatal
overdose (OR = 1.56, 95% CI: 1.19–2.03), self-management of pain (OR = 2.43, 95% CI: 2.10–
2.80), denial of pain medication (OR = 2.01, 95% CI: 1.52–2.66), mental illness diagnosis (OR =
1.63, 95% CI: 1.20–2.22), and requesting a prescription for pain medication (OR = 2.27, 95% CI:
1.94–2.66) were associated with moderate-to-extreme pain. Being on ART (OR = 0.99, 95% CI:
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0.83 – 1.19), having a VL < 50 copies (OR = 0.95, 95% CI: 0.79 – 1.15), and CD4+ cell count
(OR = 0.99, 95% CI: 0.83 – 1.19) were not significantly associated with reporting pain.
In the multivariable analysis, factors that remained significantly and positively associated
with moderate-to-extreme pain included: older age (Adjusted Odds Ratio [AOR] = 1.04, 95% CI:
1.02 – 1.05), white ethnicity (AOR = 1.55, 95% CI: 1.18 – 2.05), non-medical prescription opioid
use (AOR = 1.63, 95% CI: 1.30 – 2.05), non-fatal overdose (AOR = 1.46, 95% CI: 1.11 – 1.93),
self-management of pain (AOR = 2.25, 95% CI: 1.94 – 2.61), mental illness diagnosis (AOR =
1.47, 95% CI: 1.11 – 1.94), and requesting a prescription for pain medication (AOR = 2.01, 95%
CI: 1.69 – 2.38).

2.4

DISCUSSION

In this study of individuals in a community-recruited cohort of PLWH who use unregulated
drugs, it was found that over half of individuals at baseline reported moderate-to-extreme pain
(374, 53%). Pain was positively linked to older age, white ethnicity, non-medical prescription
opioid use, non-fatal overdose, self-management of pain, mental illness diagnoses, and requesting
pain prescriptions.
Compared to the 19% prevalence of pain among the general Canadian population, this
finding underscores that PLWH who use unregulated drugs suffer a disproportionately high
prevalence of pain.669 Findings from the present study are consistent with existing literature
documenting high levels of pain among both PWUD and PLWH.66,75,215,228,229 For example,
Heimer and colleagues found that chronic pain rates were up to three times higher among a
suburban population of PWUD compared to the general population.73,142 Similarly, Dobalian and
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colleagues observed that, among a population of PLWH, those who reported drug use also reported
more pain and were less likely to receive adequate pain medication.74 Several qualitative studies
have also explored pain experiences among PLWH who use unregulated drugs.136,230–233 These
have each found that the high prevalence of pain, along with the lack of adequate access to effective
analgesia, often forces individuals to turn to high-risk behaviors, such as self-managing pain
through injecting heroin and the non-medical use of prescription opioids.136,230–233
In this study, it was also observed that older age was positively associated with moderateto-extreme pain. While this may appear intuitive, the intersecting relationship between pain, older
age, living with HIV, and substance use has not yet been explored in the literature. Chronic pain
and undertreatment of pain are more commonly reported among older adults and rates of nonmedical prescription drug use are increasing among this population; coupled with the evolution of
HIV as a chronic condition among an aging HIV population, further research should investigate
this complex relationship and develop strategies to better manage pain among older adults living
with HIV who use unregulated drugs.234–238
Despite previous evidence that rates of substance use are significantly higher among people
living with mental illnesses, the literature on the intersecting relationship between substance use,
pain, and mental illness is limited.165,217,239 The study finding that mental illness diagnosis is
significantly associated with having moderate-to-extreme pain builds upon prior research;
previous studies have shown that among PLWH, pain is associated with anxiety, depression, and
being diagnosed with a mental illness.240 Whereas conventional clinical interventions typically
isolate and treat conditions individually, there is strong evidence in the existing literature to suggest
the relationship between pain and mental illness is bidirectional and, thus, a tailored combination
of psychosocial and pharmaceutical interventions might be beneficial. 152,241,242 This is especially
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relevant for PLWH with pain who use unregulated drugs and presents an opportunity for
integrated, collaborative healthcare interventions that address the broader spectrum of health and
wellbeing. While collaborative healthcare is not a novel idea, in practice, it has not been widely
implemented. Many past and current pain management interventions remain only loosely derived
from clinical guidelines set forth by the Infectious Diseases Society of America and the United
States Center for Disease Control (CDC). 25,209,243–246
This study found that white ethnicity was significantly associated with pain among the
population of interest. This is in contrast to previous studies suggesting that pain (and pain severity)
is higher among members of non-white groups (e.g., Indigenous, Blacks, and other ethnic groups)
compared to white individuals.247,248 For example, in Canada, Indigenous individuals are more
likely to suffer from pain and a higher burden of disease than their white counterparts, but are also
less likely to receive pain assessments from healthcare providers and adequate referral to specialist
care.249–251 Similarly, studies have shown that Indigenous populations in Australia experience
higher rates of pain compared to non-Indigenous Australians, yet are less likely to have access to
and receive adequate pain management services.252–254 Given the discrepancy between the present
study findings and the existing literature, further research in this area is warranted.
Finally, a significant association between moderate-to-extreme pain and both selfmanagement of pain and non-fatal opioid overdose was observed, suggesting that pain is
undertreated among PLWH who use unregulated drugs and is contributing to high-risk behaviors.
Despite the well-known risks associated with use of unregulated opioids during the ongoing
fentanyl overdose crisis, these findings suggest that some individuals living with pain in the study
population are turning to unregulated drug use in an attempt to self-medicate. Previous studies on
self-management of pain indicate that inadequate pain treatment may foster self-medication via
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high-risk alternatives, including non-medical prescription opioid and initiation of injection drug
use.135,153,230,255 This finding has important implications on clinical practice and public policy, as
it underscores the serious consequences of inadequate pain management and the subsequent need
for improved pain medication regimens, especially among marginalized populations who
experience a host of other socio-structural barriers to care. Notably, in this analysis, no significant
association between pain and cannabis use was identified. However, one recent study from same
study setting identified a negative association between cannabis use and unregulated opioid use,
suggesting that cannabis could be an effective substitute for opioids in treating pain. 256
The present study findings should be viewed within the context of recent studies which
have highlighted healthcare provider practices that restrict patient access — especially those
patients with a history of substance use—to prescription pain analgesics.135,136 Many PWUD
report experiencing stigma/discrimination from their clinicians in the form of suspicion of drugseeking and mistrust, which can lead to an increase in risk-taking behaviors.136,257 This, coupled
with an influx of fentanyl contaminating the unregulated drug supply, continue to fuel the ongoing
opioid crisis.258–260 For example, so-called doctor shopping, in which patients seek out different
clinicians in the pursuit of obtaining multiple opioid prescriptions, has also been associated with
overdose deaths.261–263 Doctor shopping may be attributed to PWUD patients feeling a lack of
effective communication regarding pain management strategies with their providers, causing them
to seek out the requested drugs from other clinicians, from unregulated suppliers, or by turning to
higher risk alternatives, such as injecting illicitly obtained opioids.263,264 This emphasizes the
importance of an open, stigma-free patient-provider relationship and may have potential to
mitigate higher risk pain management methods.
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In the present analysis, no significant association between pain and HIV clinical measures
(CD4+ cell count; ART exposure, and HIV VL) were observed. This is contrary to some prior
studies that found pain among PLWH is associated with poorer ART adherence and lower
likelihood of achieving viral suppression.265–268 However, the present analysis is not the first to
observe a lack of association between pain and ART adherence and VL suppression. 269–271 One
possible explanation for conflicting evidence on this relationship is the variability in the way pain
is measured and defined in the literature. Pain is interpreted and experienced uniquely across
genders, cultures, and individual factors, such as drug use.9,71,272–274 Therefore, the fluid definition
of pain in the literature may affect the observable association between pain and clinical factors,
leading to inconsistent evidence in different studies and settings. .266,267,269,271 Future research
investigating the association between pain and HIV clinical outcomes is warranted.
This research should be considered in light of some limitations. In addition to the
limitations addressed in chapter 5, section 5.3 that are applicable to all the chapters in the present
thesis, the limitations specific to this chapter are presented here. The findings from this study
illustrate chronic pain is common among PLWH who use unregulated drugs. While this
quantitative evaluation of pain has unique strengths, such as providing a numerical basis for
interpretation of chronic pain prevalence, quantitative measures of pain are limited by the
subjectivity of different pain causes and experiences. As such, mixed-methods research in this area
may be beneficial.

2.4.1

Conclusions
In sum, this study is one of the first to investigate prevalence and correlates of pain among

a population of PLWH who use unregulated drugs. More than half of the study population reported
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moderate-to-extreme pain and several significant correlates of pain, including pain selfmanagement and non-fatal overdose, were identified. These findings emphasize that pain is
considerably undertreated among this population, raising concerns regarding the accessibility and
availability of effective treatment. Undertreated pain as a result of limited access to treatment may
ultimately predispose PLWH who use drugs to greater morbidity and mortality risks as they look
to unregulated drugs to manage their pain. Efforts to establish integrated pain management services
that enable patients to receive non-pharmacologic treatments and a consistent and safe supply of
pain analgesics could be a potential pathway to supporting people with multidimensional
healthcare needs, and could ultimately alleviate the burden of pain among this already heavily
burdened population.
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Table 2.1 Baseline characteristics of PLWH that use unregulated drugs in Vancouver, Canada,
stratified by self-reported pain (n = 709)
Experienced Moderate-toExtreme Pain
Total, (100%)

Yes (52.75%)

No (47.25%)

Characteristic

n = 709

n = 374

n = 335

p - value

Age (med, IQR)
Sex

46 (40 – 52)

47 (41 – 53)

45 (38 – 51)

0.005

Male

454 (64)

245 (66)

209 (62)

0.251

Female

235 (33)

116 (31)

119 (36)

399 (56)

224 (60)

175 (52)

171 (41.1)

26 (31)

145 (43.7)

≥ High school

329 (46)

184 (49)

145 (43)

< High school

355 (50)

178 (48)

177 (53)

Yes

68 (10)

30 (8)

38 (11)

No

638 (90)

342 (91)

296 (88)

Yes

117 (17)

58 (16)

59 (18)

No

590 (83)

315 (84)

275 (82)

Yes

40 (6)

23 (6)

17 (5)

No

666 (94)

348 (93)

318 (95)

Yes

169 (24)

95 (25)

74 (22)

No

539 (76)

278 (74)

261 (78)

Yes

149 (21)

83 (22)

66 (20)

No

547 (77)

285 (76)

262 (78)

151 (21)

86 (23)

65 (19)

Ethnicity
White
Non-White

0.032

Highest education level
0.129

Sex work*
0.136

Homelessness*
0.449

Incarceration*
0.519

Binge alcohol use*
0.292

Binge injection drug use*

Daily cannabis use*
Yes

0.456

0.252
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Experienced Moderate-toExtreme Pain
Total, (100%)

Yes (52.75%)

No (47.25%)

n = 709

n = 374

n = 335

557 (79)

288 (77)

269 (80)

Yes

128 (18)

61 (16)

67 (20)

No

580 (82)

313 (84)

267 (80)

Yes

46 (7)

28 (8)

18 (5)

No

662 (93)

346 (93)

316 (94)

Yes

83 (12)

52 (14)

31 (9)

No

625 (88)

322 (86)

303 (91)

Yes

33 (5)

20 (5)

13 (4)

No

674 (95)

353 (95)

321 (96)

Yes

100 (15)

67 (18)

33 (10)

No

604 (85)

306 (82)

298 (90)

Yes

344 (49)

178 (48)

166 (50)

No

212 (51)

196 (52)

169 (50)

Yes

42 (6)

28 (8)

14 (4)

No

667 (94)

346 (92)

321 (96)

Yes

299 (42)

191 (51)

108 (32)

No

233 (33)

100 (27)

133 (40)

Yes

230 (32)

166 (44)

64 (19)

No

331 (47)

142 (38)

189 (56)

Characteristic
No

p - value

Daily crack use*
0.196

Daily crystal meth injection*
0.258

Daily heroin injection*
0.056

Daily cocaine injection*
0.378

Daily non-medical
prescription opioid use*
0.002

Enrolled in MMT*
0.602

Non-fatal overdose*
0.063

Self-managed pain*
<.001

Requested pain medication*
<0.001

Denied pain medication*
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Experienced Moderate-toExtreme Pain
Total, (100%)

Yes (52.75%)

No (47.25%)

n = 709

n = 374

n = 335

p - value

49 (7)

40 (11)

9 (3)

<0.001

485 (68)

253 (68)

232 (69)

Yes

458 (65)

264 (71)

194 (58)

No

250 (35)

110 (29)

140 (42)

Yes

20 (3)

14 (4)

6 (2)

No

671 (95)

348 (93)

323 (96)

419 (270 – 570)

390 (265 – 565)

440 (270 – 580)

0.336

≥ 50 copies/mL

308 (43)

156 (42)

152 (45)

0.369

< 50 copies/mL

394 (56)

213 (57)

181 (54)

≥ 1 day

624 (88)

328 (88)

296 (88)

0 days

85 (12)

46 (12)

39 (12)

Characteristic
Yes
No
Mental illness diagnosis

†

0.005

Attempted suicide*

CD4+ cell count (med, IQR)*

0.109

Viral load*

ART*
0.788

* Refers to the six-month period prior to interview
† Refers to ever
CI: confidence interval; IQR: interquartile range; Med: median; MMT: methadone
maintenance therapy; ART: antiretroviral therapy
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Table 2.2 Bivariable and multivariable GLMM analysis of factors associated with self-reporting
pain among a cohort of PLWH who use unregulated drugs (n = 469)
Unadjusted

Adjusted

Odds Ratio
Characteristic

Age
Per year older

Odds Ratio

(95% CI)

p - value

(95% CI)

p - value

1.04 (1.02 – 1.05)

<.001

1.04 (1.02 – 1.05)

<0.001

1.17 (0.84 – 1.63)

0.341

1.91 (1.40 – 2.59)

<.001

1.55 (1.18 – 2.05)

0.020

1.21 (0.89 – 1.65)

0.224

0.88 (0.65 – 1.20)

0.421

1.14 (0.89 – 1.45)

0.299

1.43 (0.95 – 2.15)

0.088

0.97 (0.80 – 1.18)

0.759

1.12 (0.93 – 1.35)

0.233

1.08 (0.87 – 1.33)

0.484

0.90 (0.71 – 1.15)

0.408

1.15 (0.83 – 1.59)

0.414

1.31 (1.02 – 1.67)

0.031

1.17 (0.91 – 1.51)

0.218

1.28 (0.90 – 1.82)

0.161

Sex
Male vs. Female
Ethnicity
White vs. non-White
Highest Education Level
≥ High school vs. < High
School
Sex work*
Yes vs. no
Homelessness*
Yes vs. no
Incarceration*
Yes vs. no
Binge alcohol use*
Yes vs. no
Binge injection drug use*
Yes vs. no
Daily cannabis use*
Yes vs. no
Daily crack use*
Yes vs. no
Daily crystal meth injection*
Yes vs. no
Daily heroin injection*
Yes vs. no
Daily cocaine injection*
Yes vs. no

33

Unadjusted

Adjusted

Odds Ratio
Characteristic

Odds Ratio

(95% CI)

p - value

(95% CI)

p - value

1.95 (1.56 – 2.42)

<.001

1.63 (1.30 – 2.05)

<0.001

0.94 (0.76 – 1.16)

0.557

1.56 (1.19 – 2.03)

<.001

1.46 (1.11 – 1.93)

0.007

2.43 (2.10 – 2.80)

<.001

2.25 (1.94 – 2.61)

<0.001

2.27 (1.94 – 2.66)

<.001

2.01 (1.69 – 2.38)

<0.001

2.01 (1.52 – 2.66)

<.001

1.10 (0.82 – 1.48)

0.524

1.63 (1.20 – 2.22)

<.001

1.47 (1.11 – 1.94)

0.007

1.64 (0.88 – 3.07)

0.119

100 (100-100)

0.230

0.95 (0.79 – 1.15)

0.611

0.99 (0.83 – 1.19)

0.922

Non-medical prescription
opioid use*
Yes vs. no
Enrolled in MMT*
Yes vs. no
Non-fatal overdose*
Yes vs. no
Self-managed pain*
Yes vs. no
Requested pain medication*
Yes vs. no
Denied pain medication*
Yes vs. no
Mental illness diagnosis†
Yes vs. no
Attempted suicide*
Yes vs. no
CD4+ cell count (med, IQR)*
Viral load*
≥ 50 copies/mL vs. < 50
copies/mL
ART*
≥ 1 day vs. 0 days

* Refers to the six-month period prior to interview
† Refers to ever
CI: confidence interval; MMT: methadone maintenance therapy; ART: antiretroviral therapy;
AOR: adjusted odds ratio; IQR: interquartile range
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Chapter 3: Prevalence and correlates of self-reporting being denied pain
medication among people living with HIV who use drugs with moderate-toextreme pain

3.1

INTRODUCTION
As described in previous chapters, pain has long been recognized as one of the most common

symptoms of HIV infection, with PLWH reporting pain at rates significantly higher compared to
the general population.183,186,275,276 Studies investigating pain among PLWH have identified
numerous potential causes, ranging from damage to the central and nervous systems leading to
conditions such as peripheral receptor hypersensitization and neuropathy to side-effects of
medications, including ART, to opportunistic infections.213,214,277 Other studies have failed to
identify a conclusive aetiology.75,185,190,213,214,278
Similarly, many marginalized PWUD report pain; the association between pain among
PWUD and high-intensity unregulated opioid use, in addition to higher risks of drug-related harms,
including accidental overdose, have been well studied.73,231,255,279,280 For example, a cross-sectional
study by Dahlman and colleagues found that almost 50% of PWUD reported pain.199 Similarly, in
a cohort study of PWUD, Alford et al. observed that 87% of participants reported pain, half of
which described their pain as severe.281 Prior research has shown that, compared to PWUD who
do not report pain, those with pain tend to use more heroin and other opioids from unregulated
sources, likely in an effort to self-manage their untreated pain.221
Despite the elevated level of pain among PWUD, studies have also detailed how substantial
barriers exist to accessing safe and effective prescription analgesia.153,255,279 The ongoing opioid
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overdose crisis has been met in some jurisdictions with efforts to shorten the course and lower the
dosages of prescriptions for opioid analgesics.282,283
Preliminary studies, including the findings from the previous chapter, have detailed how
PLWH who use unregulated drugs report high rates of pain, including experiencing more severe
pain compared to PLWH from other key affected populations.185,284,43,228 However, the experience
of pain among this marginalized and vulnerable population is not well characterized. In one early
analysis among indigent individuals living with HIV in San Francisco, most (83%) reported severe
or moderate pain and misuse of opioid analgesics was associated with lower rates of optimal
adherence to prescribed ART.271
Unfortunately, despite the important role denial of pain medication among PWUD has in the
ongoing opioid crisis, studies investigating pain medication denial among PWUD living with HIV
and detailed links to relevant sociodemographic, behavioral, social/structural, healthcare access,
and clinical factors is largely absent from the literature. There is also a dearth of information on
post-denial actions taken among PWUD living with HIV. Thus, to address these gaps in the
literature, this study was undertaken to measure the prevalence, estimate the correlates, and detail
actions taken after being denied pain medication among a community-recruited prospective cohort
of PLWH who use drugs in Vancouver, Canada.
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3.2
3.2.1

METHODS
Study design and population
To address these objectives, this study used data from the ACCESS study – an open,

prospective cohort of PLWH who use unregulated drugs, described in detail in chapter 1, section
1.4. This study has been described at length elsewhere.223

3.2.2

Study sample and inclusion/exclusion criteria
All ACCESS participants who completed at least one interview between December 2011

and November 2018 were included in this analysis. The current study includes all participants who
self-reported experiencing moderate-to-extreme pain or discomfort, ascertained through the same
EuroQol EQ-5D measure used and described in chapter 2, section 2.2.2. This study was further
restricted to ART-exposed participants by only including interviews after a participant’s earliest
dispensation of ART, if any. Individuals were excluded from the study if they had not completed
≥ 1 CD4+ cell count and ≥ 1 HIV VL test within 180 days of the baseline interview. Finally, to
differentiate between participants who requested and were denied pain medication to those who
requested pain medication and were not denied, the sample was further restricted to participants
who reported they had requested pain medication from a healthcare provider at least once in the
previous six months.

3.2.3

Outcome of interest and explanatory variables
The primary outcome of interest was pain medication denial from a healthcare provider in

the previous six months, elicited by the following question: Were you refused a prescription for
pain medication in the last six months? (Yes vs No). Various sociodemographic, behavioral,
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social/structural and clinical variables hypothesized to be associated with denial of pain medication
were then included. These were: age; sex (male vs. female); ethnicity (white vs. non-white);
education status ( vs. < high school diploma); homelessness (yes vs. no); and recent incarceration,
defined as spending at least one night in a youth detention facility, municipal jail, provincial prison
or federal penitentiary (yes vs. no). Substance use factors were: binge alcohol use, defined as at
least one period of above average alcohol use (yes vs. no); binge injection drug use (yes vs. no);
at least daily cannabis use (yes vs. no); at least daily crack use (yes vs. no); at least daily crystal
methamphetamine use (yes vs. no); at least daily heroin injection (yes vs. no); at least daily cocaine
injection (yes vs. no); and at least daily illicit prescription opioid use, defined as using
pharmaceutical opioids not as prescribed (yes vs. no). Other characteristics considered were:
engagement in MMT (yes vs. no); recent non-fatal overdose (yes vs. no); self-management of pain
(yes vs. no); attempted suicide (yes vs. no); and ever having a mental illness diagnosis (yes vs. no).
Through the confidential linkage to the local HIV treatment dispensary and clinical registry, the
following clinical variables were included: HIV VL (defined as <50 vs. ≥ 50 copies/mL plasma);
ART dispensed in the previous six months (0 vs. ≥ 1 day); and CD4+ cell count (per 100 cells/mL
blood). For HIV VL and CD4+ cell count, the median of all test results in the previous six months
was used or, if none, the most recent result at the time of the study interview.
Various aspects of healthcare access that may be associated with being denied pain
medication within the greater context of the care environment were also examined. These were:
accessed a family physician (yes vs. no); accessed a community clinic (yes vs. no); accessed a
specialist (yes vs. no); accessed a methadone physician (yes vs. no); accessed a hospital emergency
department (yes vs. no); accessed a hospital (yes vs. no); accessed a prison physician (yes vs. no);
accessed outreach healthcare (yes vs. no); and accessed dental care (yes vs. no). All variables save
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sex, education status, and ethnicity were time-updated and refer to behaviors or exposures that
occurred in the six-month period prior to the interview.

3.2.4

Data analysis
First, descriptive baseline characteristics of the analytic sample, stratified by self-reported

pain medication denial, were examined. Variables in each of the strata were analyzed using
Wilcoxon rank sum tests (for continuous variables) and Pearson’s Chi-Squared test (for categorical
variables) to test for significant differences in the distribution of each explanatory variable. As a
next step, and to account for the inherent correlation in observations gathered from each individual,
generalized estimating equations (GEE) with logistic regression were used to estimate the
relationship between each explanatory variable and being denied pain medication. Using an a
priori-defined statistical method based on the Quasi-likelihood under Independence Model
Criterion (QIC), a full model was constructed, followed by a step-wise procedure removing the
secondary explanatory variable with the highest p-value, resulting in a reduced multivariable
model. This process was continued until no explanatory variables remained and selected as the
final multivariable model based lowest corresponding QIC score, as this was indicative of the best
fit model with the optimal number of parameters.223
In a sub-analysis, the actions self-reported by participants after they were refused pain
medication were analyzed. Participants who reported being refused a prescription for pain
medication in the previous six months were then asked what they did after they were refused.
Participants were able to select from six pre-defined responses (e.g., “Diversion to unregulated
drugs”, “went to a different doctor/clinic”) developed by the study investigators and front-line
interview/nursing staff, and could also provide other responses which were recorded in free text.
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These free-text responses were analyzed (by JL and M-JM) and recategorized into one of the predefined categories or categorized into one of five additional categories: consumed alcohol;
obtained unregulated non-opioid drugs (e.g., stimulants); used an over-the-counter medication
(e.g., acetaminophen, ibuprofen); used cannabis; and other actions. Responses categorized as
“Other actions” were those which did not fit into one of the structured categories, and represented
a very small proportion of responses. A frequency table was then constructed using denial of pain
medication as the outcome, stratified by each action following denial of pain medication. All
statistical analyses were conducted using R, version 1.1.456 (R Foundation for Statistical
Computing, Vienna, Austria). All p-values were two-sided, with a defined threshold for
significance at p < 0.05.

3.3

RESULTS
Between December 2011 and November 2018, 575 study participants completed 2931

study interviews. Of these, 416 individuals contributing 1142 interviews had complete baseline
clinical data. Of these, 506 interviews (from 416 participants) contained a report of pain. Among
these interviews, 316 interviews (from 416 participants) included a report of requesting pain relief
and were included in the final analytic sample. Among these participants, 84 (20.2%) people
reported being denied pain medication.
Among the sample of 416 PLWH who use unregulated drugs that experience pain, 178
(42.3%) participants self-reported being denied pain medication at least once throughout the entire
study period. The characteristics of the study sample at their earliest study interview, stratified by
denial of pain medication, are reported in Table 3.1.
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As shown in Table 3.1, study participants included 265 (63.7%) males, their median age
was 49.1 years (IQR: 42.9–54.4), and 243 (58.4%) identified as white. The median number of
follow-up interviews completed per study participant during the study period was 4 (IQR: 2–8).
At baseline, 279 (67.1%) participants reported self-management of pain and 301 (72.4%)
reported ever being diagnosed with a mental illness. Of note, 16 (3.8%) individuals had attempted
suicide in the previous six months. Among the clinical measures included in this analysis (i.e.,
CD4+ cell count, VL >50 copies/mL, and receiving ART in the L6M), none were found to be
significantly associated with being denied pain medication. Table 3.2 presents the baseline
healthcare utilization characteristics among the study sample, stratified by pain medication denial.
At baseline, 308 (92.8%) participants who had not been denied medication had seen a family
physician in the past six months.
The bivariable and multivariable analyses of the explanatory factors are presented in Table
3.3. In unadjusted GEE analyses, being denied pain medication was positively associated with
several measures of high-intensity substance use (e.g., binge alcohol use, daily injection cocaine
use, and daily crack use). In the multivariable model, being denied pain medication remained
independently and positively associated with daily injection cocaine use (AOR = 1.95, 95% CI:
1.04–3.68) and incarceration (AOR = 2.35, 95% CI: 1.30–4.26). Notably, in the adjusted model,
being denied pain medication was independently associated with approximately five times the
odds of self-management of pain (AOR = 4.69; 95% CI: 2.98-7.40) and more than four times the
odds of reporting a recent suicide attempt (AOR = 4.28; 95% CI: 1.87–9.81).
Table 3.4 presents the bivariable and multivariable logistic regression analysis of various
healthcare utilization factors. At the bivariable level, denial of pain medication was significantly
associated with accessing a general physician and accessing a prison physician. In the
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multivariable GEE model, being denied pain medication remained independently and negatively
associated with accessing a general physician (AOR = 0.32, 95% CI: 0.21–0.49).
The results from the sub-analysis of self-reported actions taken after being denied
prescription medication are shown in Table 3.5. The most common action taken after being denied
pain medication was diversion to unregulated drugs (181, 52.5%). This category contains
responses from four subcategories: bought the requested medication off the street (79, 22.9%),
obtained unregulated opioids (52, 15.1%), bought a different pain medication off the street (34,
9.9%), and obtained unregulated non-opioid drugs (16, 4.6%). The next most common actions
reported were: no action taken (127, 36.8%), going to a different doctor/clinic/emergency room
(28, 8.1%), other actions (13, 3.8%), using over-the-counter medications (10, 2.9%), consuming
alcohol

(8,

2.3%),

using

cannabis

(6,

1.74%),

and

using

medication

from

a

friend/partner/acquaintance (2, 0.6%).

3.4

DISCUSSION
In this study of PLWH who use unregulated drugs living with moderate-to-extreme pain,

being denied pain medications by a healthcare provider was a common experience, with
approximately one-in-five participants at baseline reporting being denied in the previous six
months. Being denied pain medication was also associated with pain self-management, often
involving high-risk administration of unknown substances, including fentanyl being sold as heroin.
Notably, the present study found that individuals who were denied pain medication were more
likely to have reported attempting suicide in the same six-month period. In a sub-analysis
examining the actions taken following being denied pain medication, approximately half of
participant responses indicated diversion to unregulated opioids.
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This study supports previous research findings that have found that undertreatment of pain
is common and continues to persist among PWUD.136,286–288 One study found that 98% of PWUD
had to self-manage their undertreated pain, most often with injection heroin and nonmedical use
of prescription pain medication.136 In another recent analysis, almost half of the study population
reported chronic pain; three-quarters of which were not receiving adequate pain management and
had to self-manage their pain.286
This study is among the first to explore denial of pain medication among PLWH who use
drugs. In one early study of people with AIDS with and without a diagnosed substance use
disorder, those who used drugs were less likely to receive adequate pain medications and reported
lower levels of pain relief compared to those who did not use drugs.288 The finding from this study
of a link between pain medication denial and use of diverted medications is consistent with a
previous qualitative study of PLWH who use drugs who had their access to pain medication
restricted or discontinued.289 Similar to this and other studies, the present study findings suggest
that after being denied pain medication, turning to high-risk drug use (e.g., injecting heroin or
unregulated prescription opioids) was common.136,255,290 However, research indicating the choice
of diverted drugs has been mixed. In contrast to this study, and others, some studies found
associations between undertreated pain and the use of heroin and unregulated prescription opioids,
but not the use of stimulants (e.g., crystal methamphetamine, crack, cocaine) or cannabis.221,290,291
However, in one study of 462 PWUD, being denied pain medication was associated with two times
the odds of cocaine injection, but not the use of cannabis, heroin, unregulated prescription opioids,
or alcohol.135 In yet another study, untreated pain was associated with risky alcohol use (defined
as more than 14 drinks/week) among a cohort of HIV-positive drinkers in Russia.292 These
findings, though they suggest different routes of self-medication, collectively support that pain is
43

highly prevalent and undertreated among PLWH who use unregulated drugs, which in turn,
influences and may contribute to high-risk substance use behaviors.
The current study findings are consistent with prior studies showing that individuals who
are denied pain medication are more likely to self-manage pain, often by means that pose a higher
health risk, such as obtaining substances from the unregulated drug market.136,153,255 For example,
in a U.S.-based analysis of youth who used prescription opioids, Fibbi et al. found that participants
who were denied pain medication were more likely to engage in more harmful drug use behaviors
and patterns (e.g. taking higher doses of a drug and initiating injection heroin use) than those who
were not denied pain medication.153 The present analyses revealed that, after being denied pain
medication, over half of the study responses indicated diversion to unregulated drugs. These
findings emphasize the dangers of pain self-management as well as links to the ongoing opioid
crisis. Despite the well-known risks associated with use of diverted medications, such as exposure
to the fentanyl-contaminated unregulated drug supply, and ultimately, a higher risk of overdose,
the findings from this analysis suggest that for many PLWH who use unregulated drugs, pain
management is a higher priority than the risk of overdose.
In the present analyses, being denied pain medication was associated with approximately
four times the odds of attempting suicide. This finding builds upon existing literature suggesting
a relationship between inadequately managed pain and suicide. 280,293,294 One study in the United
States found that 9% of suicide decedents had documented evidence of severe pain, though the
authors cautioned that this is likely an underrepresentation of the true rate given inconsistencies in
diagnosing pain, barriers to accessing prescription medication (which would result in a lack of
documented evidence of pain), and the sensitive nature of suicidality.293 Attempted suicide among
PWUD is common, with some studies indicating 7% to 32% of PWUD having reported at least
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one attempt.148,227,295–297 In a retrospective analysis of decedents with known drug use in
Singapore, 64% had died by suicide, with more than 50% of the cohort having been diagnosed
with depression.298 While many factors influence the risk of suicide among PWUD, including
high rates of mental illness and increased exposure to perpetrated violence, the association between
suicide and methadone use—most commonly used as a treatment for opioid use disorder and, to a
lesser extent, as an analgesic—has more recently been explored in the literature.164,299–301 In a
secondary exploration of data from a randomized control trial of opioid dependent patients with
pain, methadone was found to be a successful agent in reducing pain, however, more than half of
patients exhibiting significant pain at each follow up reported their current pain treatment dosage
as insufficient, prompting diversion to unregulated drugs for pain relief.302,303
Given the high risk of both pain and attempted suicide among PWUD, the present study
findings support the need for improved preventative interventions, such as the incorporation of
pain assessments in suicide screening and integrated, accessible pain management services for
PLWH who use unregulated drugs. Further exploration of risk factors, as well as protective factors,
of attempted suicide is critical to effectively develop these interventions. Although in this study, I
did not collect data on why participants thought they were denied medication, two explanations
from the recent literature to consider are stigma against so-called drug seeking PWUD and the
unintended consequences of restrictive measures meant to reduce opioid over-prescribing in the
context of the overdose crisis. Despite exhibiting higher prevalence of pain and other health
challenges among PWUD, there still exist many barriers to adequate pain management and
treatment programs. Stigma against PWUD presenting with pain, particularly in the form of being
accused of drug seeking by healthcare providers, is a significant barrier to accessing adequate pain
management treated reported among PWUD.169,304 Studies suggest that discrimination and stigma
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against PWUD predicts lower health care utilization, decreased access to harm reduction services,
and inadequate treatment of pain.225,257,305,306 Among PLWH who use drugs, these debilitating
experiences are often compounded as patients face challenges with accessing timely HIV
treatment, harm reduction services, and adequate pain management. 307–310 The current study
suggests that denial of effective analgesia or non-pharmacologic pain management for PWUD
living with pain can also contribute to negative drug-related sequelae, including self-management
of pain via substances from the unregulated drug supply.
Findings from the present study did not reveal any significant association between denial
of pain medication with HIV clinical measures. However, previous studies have linked pain among
PLWH with poorer HIV clinical status. For example, in a study of PLWH who use illicit drugs in
Florida, those with untreated pain had a 42% lower odds of achieving VL suppression and were
less likely to adhere to ART compared to those without pain,.267 Similarly, PWUD with chronic
pain are also more likely to request pain management healthcare utilization as well as demonstrate
a lower likelihood of achieving optimal ART adherence. 268 Pain plays a significant negative role
on various aspects of QOL, which in itself is multidimensional; an interconnected web of physical,
social, mental, spiritual, and psychological well-being. All of these aspects of QOL are vulnerable
to a number of HIV-specific and drug related factors, including, but not limited to, direct effects
from HIV itself, side effects from ART, complications associated with drug use, and the burden
of stigma.186,190,208 Given the vulnerabilities independently associated with HIV infection,
compounded with those associated with drug use, pain experienced by PLWH who use unregulated
drugs should be addressed through evidence-based, tailored pain interventions and strategies that
empower the individual. A recent systematic review by Merlin and colleagues found that, despite
the high prevalence of pain among PLWH, there were only 11 studies investigating potential
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avenues of treatment; of these, only one higher-quality investigation on the use of capsaicin
showed promise.311,312 While a set of clinical guidelines for the use of opioid analgesics to treat
pain is available, studies assessing adherence to these guidelines has indicated that many
complementary therapies are underutilized, such as combination therapies.26,244,245 Moreover, there
are currently no non-pharmacological guidelines tailored to address pain among PWUD, in
particular behavioral, interventional, and alternative therapies. Further research exploring the
efficacy of these other therapeutic approaches should be a priority.
PLWH who use unregulated drugs experience complex, intertwined co-morbid conditions
that contribute to negative health outcomes and require unique, multidimensional interaction with
the larger healthcare environment.150,313 A wealth of prior research has shown that despite
experiencing higher rates of illness and co-infections, both PWUD and PLWH report poorer access
to healthcare services, are more likely to be discharged from the hospital prematurely, experience
stigma and discrimination in accessing care, and report receiving inferior care compared to nonPWUD and non-PLWH.155,288,308,314–316 The present study found that accessing a general physician
in the past six months was a protective factor associated with being denied pain medication.
Among those who had seen a physician in the past six months, a 68% reduced odds of having been
denied pain medication was observed. However, there were no significant associations between
denial of pain medication and accessing a healthcare clinic, specialist, hospital, methadone doctor,
emergency room, outreach care, or dental care. One possible interpretation of the finding that
accessing a general physician may serve as a protective factor on being denied pain medication is
the association of positive, well-established patient-provider relationships on patient health
outcomes. Past studies have shown that positive, trusting relationships between patients and their
providers may increase patient satisfaction and encourage patients to participate in shared decision
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making, ensuring they feel empowered and respected. 317–319 Among PLWH, positive relationships
with providers have been shown to positively influence ART initiation, adherence, and achieving
VL suppression.319–322,322–326 Given the increasing recognition of the benefits of multidisciplinary
care on health care utilization, retention, and outcomes, future research is needed to better
understand the relationship between access to pain medication and access to elements of the
broader healthcare environment.313,327–331
Limitations shared across the studies in this thesis are presented in chapter 5, section 5.3.
However, there are limitations specific to this chapter that merit discussion, First, in this study, the
study population was restricted to only include people who had requested pain medication in the
past six months. This restriction was imposed in order to make a more accurate assessment of the
prevalence of being denied pain medication; however, it likely underestimates the prevalence of
untreated pain in this sample, as it may fail to capture those had previously been denied and have
since ceased asking their providers for analgesia. Another limitation of the present study is the
reduced number of observations of the measurement for attempted suicide. Given the stigma
attached to suicide and mental health, it is not surprising that the frequency of participant responses
for this variable are lower than other variables as participants may be less likely to provide a
response. Instead of omitting attempted suicide from the final model, this measure was included
in order to examine the relationship between pain medication denial and attempted suicide. While
this ultimately decreased the sample size from 416 participants in the initial model to 366
participants in the bivariable and multivariable analysis, it was decided by the candidate to include
this measure given that PLWH and PWUD experience high rates of undertreated pain, stigma, and
increased risk of suicide.
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3.4.1

Conclusions
This is the first study to investigate associations of pain medication denial and actions taken

after being denied pain medication among a cohort of PLWH who use unregulated drugs. The
results from this study indicated that a substantial proportion of PLWH who use unregulated drugs
are denied pain medication. In multivariable GEE analysis, it was found that pain medication
denial was independently associated with pain self-management and attempted suicide. These
findings indicate that provision of adequate pain management may reduce the risks associated with
self-management of pain and improve the QOL for PLWH who use unregulated drugs, which, in
turn, could reduce the risk of attempted suicide. These findings also support establishing
comprehensive and accessible pain management approaches for PLWH who use unregulated drugs
that address the wide range of unique health needs specific to this population.
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Table 3.1 Sociodemographic, behavioral, social/structural, and clinical characteristics at baseline
of PLWH that use unregulated drugs living with pain stratified by recent denial of pain medication
(n = 416)
Denied Pain Medication

Characteristic
Age (med, IQR)
Sex
Male
Female
Ethnicity
White
Non-White
Education status
≥ High school
< High school
Homelessness*
Yes
No
Incarceration*
Yes
No
Binge alcohol use*
Yes
No
Binge injection drug
use*
Yes
No
Daily cannabis use*
Yes
No
Daily crack use*

Total, n = 416

Yes, n = 84

No, n = 332

(100%)

(20.2%)

(79.8%)

p - value

49.1 (42.9-54.4)

48.2 (43.1-51.6)

49.4 (42.9-54.8)

0.058

265 (63.7)
139 (33.4)

59 (70.2)
24 (28.6)

206 (62.0)
115 (34.6)

0.237

243 (58.4)
171 (41.1)

58 (69.0)
26 (31.0)

185 (55.7)
145 (43.7)

0.03

202 (48.6)
201 (48.3)

34 (40.5)
44 (52.4)

168 (50.6)
157 (47.3)

0.199

35 (8.4)
381 (91.6)

8 (9.5)
76 (90.5)

27 (8.1)
305 (91.9)

0.682

15 (3.6)
398 (95.7)

9 (10.7)
73 (86.9)

6 (1.8)
325 (97.9)

<.0001

98 (23.6)
314 (75.5)

25 (29.8)
59 (70.2)

73 (22)
255 (76.8)

0.149

70 (16.8)
344 (82.7)

23 (27.4)
59 (70.2)

47 (14.2)
285 (85.8)

0.003

94 (22.6)
321 (77.2)

20 (23.8)
64 (76.2)

74 (22.3)
257 (77.4)

0.776
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Denied Pain Medication

Characteristic
Yes
No
Daily crystal meth use*
Yes
No
Daily heroin injection*
Yes
No
Daily cocaine injection*
Yes
No
Daily prescription
opioid use*
Yes
No
Enrolled in MMT*
Yes
No
Non-fatal overdose*
Yes
No
Self-managed pain*
Yes
No
Mental illness †
Yes
diagnosis†
No
Attempted suicide*
Yes
No

Total, n = 416

Yes, n = 84

No, n = 332

(100%)

(20.2%)

(79.8%)

p - value

67 (16.1)
347 (83.4)

21 (25)
62 (73.8)

46 (13.9)
285 (85.8)

0.012

15 (3.6)
399 (95.9)

3 (3.6)
79 (94)

12 (2.6)
320 (96.4)

0.985

36 (8.7)
378 (90.9)

11 (13.1)
71 (84.5)

25 (7.5)
307 (92.5)

0.090

27 (6.5)
387 (93)

9 (10.7)
73 (86.9)

18 (5.4)
314 (94.6)

0.068

26 (6.3)
387 (93)

7 (8.3)
75 (89.3)

19 (5.7)
312 (94)

0.351

204 (49)
212 (51)

49 (58.3)
35 (41.7)

155 (46.7)
177 (53.3)

0.057

20 (4.8)
396 (95.2)

5 (6)
79 (94)

15 (4.5)
317 (95.5)

0.583

279 (67.1)
134 (32.2)

79 (94.0)
5 (6.0)

200 (60.2)
129 (38.9)

<0.001

301 (72.4)
115 (27.6)

62 (73.8)
22 (26.2)

239 (72)
93 (28)

0.739

16 (3.8)
360 (86.5)

6 (7.1)
70 (83.3)

10 (3.0)
290 (87.3)

0.079
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Denied Pain Medication

Characteristic
CD4+ cell count (med,
IQR)*

Total, n = 416

Yes, n = 84

No, n = 332

(100%)

(20.2%)

(79.8%)

p - value

370 (270 – 590)

390 (260 – 580)

0.677

390 (260 – 580)

Viral load*
≥ 50 copies/mL
136 (32.7)
28 (33.3)
108 (32.5)
0.918
< 50 copies/mL
263 (63.2)
53 (63.1)
210 (63.3)
ART*
≥ 1 days
386 (92.8)
77 (91.7)
309 (93.1)
0.34
0 days
13 (3.1)
4 (4.8)
9 (2.7)
* Refers to the six-month period prior to interview
† Refers to ever
CI: confidence interval; IQR: interquartile range; Med: median; DTES: downtown Eastside;
MMT: methadone maintenance therapy; ART: antiretroviral therapy
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Table 3.2 Baseline healthcare utilization characteristics of PLWH that use unregulated drugs
living with pain stratified by denial of pain medication (n = 416)
Denied Pain Medication

Characteristic

Total, n = 416

Yes, n = 84

No, n = 332

(100%)

(20.2%)

(79.8%)

p - value

66 (78.6)
18 (21.4)

308 (92.8)
24 (7.20)

0.001

21 (25.0)
63 (75.0)

99 (29.8)
233 (70.2)

0.384

32 (38.1)
52 (61.9)

132 (39.8)
200 (60.2)

0.780

5.0 (6.0)
79 (94.0)

30 (9.0)
302 (91.0)

0.363

36 (42.9)
48 (57.1)

123 (57.0)
209 (63.0)

0.328

25 (29.8)
59 (70.2)

78 (23.5)
254 (76.5)

0.234

11 (13.1)
73 (86.9)

10 (3.0)
322 (97.0)

0.002

18 (21.4)
66 (78.6)

62 (18.7)
270 (81.3)

0.567

10 (11.9)
74 (88.1)

20 (6.0)
312 (94)

0.063

Family physician*
Yes
374 (89.9)
No
42 (10.1)
Attended a community clinic*
Yes
120 (28.8)
No
296 (71.2)
Specialist physician*
Yes
164 (39.4)
No
252 (60.6)
Methadone physician*
Yes
35 (8.40)
No
381 (91.6)
Emergency room visit*
Yes
159 (38.2)
No
257 (61.8)
Hospital care*
Yes
103 (24.8)
No
313 (75.2)
Prison physician*
Yes
21 (5.0)
No
395 (95.0)
Outreach care*
Yes
80 (19.2)
No
336 (80.8)
Dental care*
Yes
30 (7.20)
No
386 (92.8)
* Refers to the six-month period prior to interview
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Table 3.3 Bivariable and multivariable generalized estimating equations (GEE) analyses of factors
associated with being denied pain medication among PLWH who use unregulated drugs with pain
(n = 366)
Unadjusted

Adjusted

Odds Ratio
Characteristic
Age
Per year older
Sex
Male vs. Female
Ethnicity
White vs. non-White
Education Status
 High school vs. < High
school
Homelessness*
Yes vs. no
Incarceration*
Yes vs. no
Binge alcohol use*
Yes vs. no
Binge injection drug use*
Yes vs. no
Daily cannabis use*
Yes vs. no
Daily crack use*
Yes vs. no
Daily crystal meth use*
Yes vs. no
Daily heroin injection*
Yes vs. no
Daily cocaine injection*
Yes vs. no

Odds Ratio

(95% CI)

p - value

(95% CI)

p - value

0.98 (0.96 – 1.00)

0.019

0.99 (0.97 – 1.01)

0.334

1.29 (0.93 – 1.86)

0.161

1.29 (0.93 – 1.78)

0.123

0.98 (0.71 – 1.36)

0.905

1.17 (0.73 – 1.89)

0.513

2.45 (1.40 – 4.28)

0.002

2.35 (1.30 – 4.26)

0.047

1.37 (1.01 – 1.85)

0.045

1.30 (0.90 – 1.87)

0.165

1.35 (0.98 – 1.86)

0.063

1.33 (0.96 – 1.82)

0.082

1.58 (1.06 – 2.37)

0.025

1.32 (0.80 – 2.20)

0.282

0.99 (0.55 – 1.81)

0.986

1.85 (1.24 – 2.75)

0.002

1.21 (0.74 – 1.99)

0.444

1.88 (1.09 – 3.26)

0.024

1.95 (1.04 – 3.68)

0.038
54

Unadjusted

Adjusted

Odds Ratio
Characteristic
Daily prescription opioid use*
Yes vs. no
Enrolled in MMT*
Yes vs. no
Non-fatal overdose*
Yes vs. no
Self-managed pain*
Yes vs. no
Mental illness diagnosis†
Yes vs. no
Attempted suicide*
Yes vs. no
CD4+ cell count (med, IQR)*
Viral load*

Odds Ratio

(95% CI)

p - value

(95% CI)

p - value

1.16 (0.76 – 1.79)

0.488

1.48 (1.09 – 2.00)

0.012

1.29 (0.89 – 1.86)

0.179

1.43 (0.97 – 2.11)

0.067

1.11 (0.58 – 2.13)

0.747

3.14 (2.33 – 4.21)

<0.001

4.69 (2.98 – 7.40)

<0.001

0.95 (0.67 – 1.35)

0.769

4.04 (1.91 – 8.58)
98 (92 – 103)

<0.001
0.407

4.28 (1.87 – 9.81)

0.006

≥ 50 copies/mL vs. < 50
1.09 (0.81 – 1.47)
0.560
copies/mL
ART*
≥ 1 day vs. 0 days
0.65 (0.27 – 1.52)
0.319
* Refers to the six-month period prior to interview
† Refers to ever
CI: confidence interval; MMT: methadone maintenance therapy; ART: antiretroviral therapy;
AOR: adjusted odds ratio; IQR: interquartile range

55

Table 3.4 Bivariable and multivariable generalized estimating equations (GEE) analyses of
healthcare utilization factors associated with being denied pain medication among PLWH who use
unregulated drugs with pain (n = 366)
Unadjusted

Adjusted

Odds Ratio
Characteristic
Family physician*
Yes vs. no

Odds Ratio

(95% CI)

p - value

(95% CI)

p - value

0.44 (0.30 – 0.63)

<0.001

0.32 (0.21 – 0.49)

<0.001

1.42 (0.68 – 2.99)

0.354

Attended a community
clinic*
Yes vs. no
1.00 (0.76 – 1.31)
Specialist physician*
Yes vs. no
0.89 (0.68 – 1.16)
Methadone physician*
Yes vs. no
0.80 (0.54 – 1.18)
Emergency room visit*
Yes vs. no
1.19 (0.93 – 1.53)
Hospital care*
Yes vs. no
1.11 (0.83 – 1.48)
Prison physician*
Yes vs. no
2.72 (1.59 – 4.68)
Outreach care*
Yes vs. no
1.01 (0.76 – 1.36)
Dental care*
Yes vs. no
0.99 (0.68 – 1.42)
* Refers to the six-month period prior to interview
CI: confidence interval

0.999
0.385
0.255
0.162
0.476
<0.001
0.923
0.941
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Table 3.5 Self-reported actions taken following being denied prescription medication among
people living with HIV who use unregulated drugs in Vancouver, Canada (n = 345 reports)
Frequency †
n (%), n = 345
Action taken after being denied prescription medication
Diversion to unregulated drugs
Bought the requested medication off the street
Obtained unregulated opioids
Bought a different pain medication off the street
Obtained unregulated non-opioid drugs

No action taken
Went to a different doctor/clinic/emergency room
Other actions
Used over-the-counter medication (e.g. ibuprofen, acetaminophen)
Consumed alcohol
Used cannabis
Used medication from a friend/partner/acquaintance
† Participants were able to provide more than one response

181 (52.5)
79 (22.9)
52 (15.1)
34 (9.9)
16 (4.6)
127 (36.8)
28 (8.1)
13 (3.8)
10 (2.9)
8 (2.3)
6 (1.7)
2 (0.6)
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Chapter 4: Characterizing self-management of pain among people living with
HIV who use unregulated drugs

4.1

INTRODUCTION
Chronic pain affects approximately one-third (33%) of the global adult population and is

the worldwide leading cause of disability and burden of disease.65,66,332,333 As discussed in previous
chapters, among marginalized communities managing other complex co-morbid conditions, such
as PLWH and PWUD, studies have consistently documented higher levels of chronic pain
compared to the general population, with prevalence estimates ranging between 36% to
90%.189,228,270,288,334–336
Although current clinical pain management strategies vary considerably, the World Health
Organizations’ clinical guidelines for managing chronic cancer pain have generally been used as
the primary platform for chronic non-cancer pain management protocols.337 According to these
guidelines, first-line treatment of chronic pain is the use of opioid analgesics. However, a large
body of research has raised concerns about the addictive properties and potential pharmaceutical
contraindications of opioids being used as a first-line of treatment among PWUD and
PLWH.26,65,120,229,259,335,338–347 In particular, concerns over the risk of patient substance use and
dependence, in addition to increased oversight by regulators, have been cited by physicians as
driving factors in limiting patient opioid access.348–351 This has contributed to a decline in overall
opioid prescribing practices across many jurisdictions within North America, ultimately restricting
access to pain medications and creating additional barriers for patients with pain, leading many to
seek out alternative (high-risk) forms of pain relief elsewhere (e.g. seeking out heroin).121,135,153,255
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Especially concerning is the (albeit unintended) interaction between these structural restrictions
and the contamination of the unregulated drug supply with highly potent drugs such as fentanyl.
Together, these circumstances have further fueled the opioid crisis, resulting in unprecedented
levels of opioid-related overdose morbidity and mortality. 89,105
Despite the abundance of evidence showing disproportionately higher rates of chronic pain
among PWUD and PLWH, people in these populations continue to report challenges accessing
and acquiring appropriate pain management from healthcare providers, particularly when requiring
opioid-based medications.240,270,276,352,353 For example, a qualitative analysis exploring the
healthcare experiences of PWUD living with HIV and/or HCV recounted patient challenges with
accessing and navigating the healthcare system, as well as obtaining adequate and timely pain
management from their providers.225 These negative interactions and patient-provider barriers,
shaped by institutionalized stigma against PLWH and substance use, can be profoundly
detrimental to the health of marginalized patients, in part because it negatively influences their
future willingness to engage in hospital care.225 A number of studies highlight the importance of
communication and positive interactions between patients and their healthcare providers on
healthcare engagement, HIV disclosure, improved individual health outcomes, and substance use
recovery.326,354–357
One of the significant findings from the previous chapter (chapter 3) indicated that limiting
pain medication access is associated with individuals self-medicating via higher risk methods, such
as injecting heroin or using prescription opioids from unregulated sources, which are often diverted
or counterfeit.135,136,153,230,255,358 In one study by Voon and colleagues, 68% of PWUD with extreme
pain reported pain self-management via high-risk methods, including obtaining diverted
prescriptions.336 Although some prior studies have identified the consequences of denial of pain
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medication among PWUD and the effect of undertreated pain on clinical outcomes and QOL
among PLWH, there is a limited body of evidence that has characterized pain self-management
strategies among PLWH who use drugs. Understanding the correlates of pain self-management, as
well as identifying common self-management methods, can provide a basis for development of
pain-specific treatment guidelines for PLWH who use drugs. Thus, this study was undertaken to
characterize the relationship between pain self-management and various socio-structural, clinical,
and demographic variables, as well as to investigate common methods of pain self-management
among PLWH who use unregulated drugs living with chronic pain.

4.2
4.2.1

METHODS
Study design and population
Data for this study were drawn from ACCESS study, which was described at length in

chapter 1, section 1.4.

4.2.2

Study sample and inclusion/exclusion criteria
Participants were included in the present analysis if they had completed at least one

interview between June 2014 and November 2017. The current study was further restricted to
ART-exposed participants who had contributed ≥ 1 CD4+ cell count and ≥ 1 plasma HIV-1 RNA
VL count within six months of their baseline interview, and who had self-reported moderate-toextreme pain in the previous six months measured using the EuroQol EQ-5D, a previously
validated health utility instrument used in the previous chapters of this thesis, and that has been
used in other studies of PLWH, PWUD, and people living with pain.135,226,255,359,360
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4.2.3

Outcome of interest and explanatory variables
The primary outcome of interest for the present analyses was pain self-management in the

previous six months, elicited by the following question: What medications are you currently
prescribed for your pain? If they answered: not currently prescribed any medications for pain, the
following question was asked: In the last six months, have you managed your pain on your own?
(Yes vs No). For the purpose of this analysis, pain self-management was defined as using any
method to manage one’s pain, and was not restricted to include only substance-based methods. To
investigate correlates of pain self-management, several demographic, behavioral, and sociostructural explanatory factors believed to be potential correlates of pain included: age (in years);
sex (male vs. female); ethnicity (white vs. non-white); homelessness (yes vs. no); incarceration
(yes vs. no); daily alcohol use (yes vs. no); daily cannabis use (yes vs. no); daily heroin injection
(yes vs. no); daily non-medical prescription opioid injection (yes vs. no), and engagement in MMT
(yes vs. no). All variables except sex and ethnicity were time-updated variables, referring to
exposures that occurred in the six-months preceding each study interview. Time-updated variables
assessing lifetime diagnosis with major pain conditions were also considered, including:
neuropathic pain (yes vs. no); inflammatory pain (yes vs. no); musculoskeletal pain (yes vs. no);
or never being diagnosed with a chronic pain condition (yes vs. no). Finally, the following HIVrelated clinical measures from the DTP linkage were included: CD4+ cell count (per 100 cells/mL)
and HIV-1 RNA VL (< 50 vs. ≥ 50 copies/mL plasma). For the clinical measures, the median of
all observations collected via the study or in the course of regular clinical care within the previous
six-month period were used, or, if unavailable, the most recent observation.
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4.2.4

Data analysis
First, baseline characteristics of study sample were stratified by whether or not they

reported pain self-management (Yes vs. No) and examined. Categorical variables were analyzed
using Pearson’s Chi squared test and Fisher’s exact test (if one or more cells contained frequencies
less than or equal to five) whereas continuous variables were analyzed using Wilcoxon rank-sum
test. Descriptive statistics were calculated to describe characteristics of the study sample at
baseline. Next, GLMM were used to conduct bivariable and multivariable analyses of explanatory
variables and the outcome. To construct a multivariable model, an a-priori defined modelling
procedure was used. Using a backwards selection approach with Likelihood Ratio Tests, reduced
models were fit by removing one variable at a time from the full model and comparing the
coefficients from each reduced model to the full model. This iterative process was continued until
the minimum change in the coefficient of the independent variable of interest from the full model
exceeded 5%. All p-values were two-sided and set at p <0.05.
The same procedure used to observe baseline descriptive statistics (described above) was
used to analyze self-reported pain management methods employed in the previous six months.
Participants who reported pain self-management in the past six months were then asked to indicate
how they self-managed their pain. They were able to select from pre-defined categories (e.g., “used
cannabis”, “used opioids”, “without any type of drug”) or provide their own response which were
recorded in free text. All free-text responses were analyzed and were either manually redistributed
into one of the pre-defined subcategories or, for those which did not fall into one of the predefined
categories and represented a notable proportion of responses, additional subcategories were
created (e.g., “used hot and cold hydrotherapy”). All subcategories were categorized as either
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“Medication/Substance-based Pain Management Methods” or “Non-pharmacologic Pain
Management Methods”. Participants were able to provide more than one response.
An additional sub-analysis was conducted to investigate the specific type of unregulated
drugs/medications used to self-manage pain within the past 24-hour period. All responses were
recorded in free text and manually analyzed and recategorized by JL into six categories (e.g.,
“opioids”, “cannabis”, “amphetamines”, “over-the-counter medications”, “non-opioid based
prescription medications”, and “alcohol”). Categories were not restricted by method of use (e.g.,
ingestion, injection, smoking) and participants were able to provide more than one response.
All statistical analyses were performed using R version 1.1.456 (R Foundation for
Statistical Computing, Vienna, Austria).

4.3

RESULTS
Between June 2014 and November 2017, a total of 588 participants completed ≥1 study

interview and had ≥ 1 CD4 and ≥ 1 VL measurement within 180 days of their baseline interview.
Among these, 486 (82.7%) participants reported chronic pain, were not currently receiving pain
medication prescriptions from their doctors, and were included in the final analytic sample; of
these, 342 (70.4%) reported pain self-management at baseline. A total of 1,649 observations were
contributed over the entire study period; of these, 1137 (69.0%) reported pain self-management.
At baseline, study participants included 306 males (63.0%), with a median age of 44.2 years (IQR:
38.2–48.9). The full list of baseline characteristics, stratified by pain self-management (Yes vs.
No), are shown in Table 4.1.
Table 4.2 presents the results of the bivariable and multivariable GLMM analyses
examining the relationship between the explanatory variables of interest and pain self63

management. As shown, variables that were significant in the bivariable analysis that remained
significantly and independently associated with pain self-management were: age (AOR = 0.98 per
year older, 95% CI: 0.96–1.00); homelessness (AOR = 1.72, 95% CI: 1.06–2.79); daily injection
heroin use (AOR = 2.30, 95% CI: 1.42–3.71); daily non-medical prescription opioid injection
(AOR = 2.70, 95% CI: 1.28–5.71); never being diagnosed with a pain condition (AOR = 0.70,
95% CI: 0.51–0.95); and CD4+ cell count (AOR = 1.08 per 100 cells/mL, 95% CI: 1.02-1.14).
The sub-analysis of various pain self-management methods used in the last six months
contained 555 responses. Most (367, 66.0%) indicated using medication or substance-based pain
management methods while 34% (188) reported non-pharmacologic methods. The full list of
responses is summarized in Table 4.3. The most commonly reported substance-based pain
management method was opioid use (108, 19.5%), followed by using prescription medication
prescribed to someone else (97, 17.5%), using cannabis (69, 12.4%), using stimulants (42, 7.6%),
using over the counter medications (33, 5.9%), and using alcohol (18, 3.2%). Among the responses
in the non-pharmacologic pain management methods category, the most commonly reported
method was exercise (42, 7.6%). Hot and cold hydrotherapy (e.g., using steam rooms, hot showers,
or ice packs) was also common (32, 5.8%), followed by mindfulness and meditation (31, 5.6%)
and sleeping/resting (18, 3.2%). Integrative pain management therapies (e.g., physiotherapy,
massage therapy, acupuncture) were less common (11, 2.0%).
The self-reported types of illicitly-obtained substances or medications used to manage pain
in the previous 24 hours are shown in Table 4.4. Among 384 reports, almost 60% (229) indicated
opioids as the most commonly used substance. Cannabis was reported as the second most
commonly used substance (66, 17.2%), followed by amphetamines (55, 14.3%). Less common
responses included: over the counter medications, such as acetaminophen and ibuprofen (15,
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3.9%), non-opioid based prescription medications, such as lorazepam and gabapentin (10, 2.6%),
and alcohol (9, 2.3%).

4.4

DISCUSSION
In this study of PLWH who use unregulated drugs living with chronic pain, pain self-

management was widespread: almost three-quarters of participants at baseline reported selfmanaging their pain in the past six months (342, 70.4%). Pain self-management was positively
associated with periods of homelessness, daily injection heroin use, daily non-medical prescription
opioid injection, and a higher CD4+ cell count. Older age and never being diagnosed with a chronic
pain condition were both independently and negatively associated with pain self-management. In
a sub-analysis, participants revealed various medication/substance-based methods commonly used
to self-manage their pain, with opioids reported as the most common (19.5%). Additionally,
participants revealed various non-pharmacologic strategies to self-manage their pain, with 7.6%
of responses indicating exercise as a form of pain management.
While prior research has described pain self-management strategies among PLWH and
PWUD independently, this study is among the first to examine pain self-management strategies
among PLWH who use unregulated drugs.136,230 The finding of widespread self-management
builds upon the results from chapter 2 and chapter 3, and also adds to prior research indicating the
high prevalence of untreated pain among both PLWH and PWUD, which often leads to high-risk
pain self-management strategies.75,187,198,361
In the present analysis, those who self-managed pain had 1.72 times greater odds of being
homeless in the previous six months. Chronic pain is often left untreated among people
experiencing homelessness due to substantial barriers in pain management, such as high levels of
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substance use and challenges with accessing appropriate care.150,362,363 In one study of a random
sample of homeless individuals in Toronto, Canada, 50% of respondents reported using
unregulated drugs to self-manage their pain, while 29% reported using alcohol.362 Only 40% of
participants with pain were currently receiving treatment.362 The challenges of managing pain
among homeless populations occur along a continuum; compared to the general population, people
without secure housing face multiple overlapping barriers to retention in care and often report
inability to access appropriate therapies and treatment options.270,362–365 The present study findings
further substantiate the lack of appropriate access to pain management among homeless
individuals; future research could explore holistic interventions that incorporate HIV care, drug
treatment, and pharmacologic and non-pharmacologic pain management options.
Strong positive associations between pain self-management and high-intensity injection of
both heroin and unregulated prescription opioids were seen in this study. Consistent with findings
from chapter 3, these findings build upon existing evidence suggesting that limiting access to pain
medications may lead PWUD to self-medicate via high risk alternatives, including initiating
injecting or transitioning to more potent substances. 136,153,169,230,255 This is especially concerning
given the ongoing national opioid crisis fueled by the adulteration of illicitly-obtained opioids with
highly potent fentanyl, contributing to rising opioid-related death rates across Canada.105 Of note,
pain self-management was not found to be significantly associated with daily alcohol consumption
nor daily cannabis use in the past six months. This is in contrast to previous studies that suggest
alcohol and cannabis are commonly used as pain self-management strategies among both PLWH
and PWUD.281,291,345,358,366–368 Given the potential benefits of cannabis as an analgesic, further
research could investigate the possible use of cannabis as a pain management strategy among
PLWH who use drugs.369
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In the present study, age and pain self-management were negatively associated. This
finding is in line with a previous study among a randomly selected cohort of adults in Paris, France,
that found that self-medication was more common among younger adults, with 44% of their cohort
between the ages of 18 and 39 years.370 Despite the well-known association between chronic pain
and older age that has been well described in the existing literature, the present findings indicate
that, although chronic pain is more common among older adults, pain self-management may be
higher among younger adults.281,332,371 Given that, in general, older adults are prescribed more pain
medications compared to younger adults, these results suggest that younger people face greater
barriers to accessing pain medication, prompting self-medication in ways that are unregulated and
pose a higher health risk.372 As the association between pain self-management and age among
PWUD—especially PLWH who use drugs—is not well documented in the literature, future
research in this area is needed.
While prior studies have not reached consensus on the relationships between HIV infection
and chronic pain, this is the first study to estimate the relationship between HIV clinical parameters
and pain self-management among PLWH who use unregulated drugs.265,271,276,373,374 In this
analysis of ART-exposed individuals including comprehensive repeated measures of CD4+ cell
counts and HIV VL, pain self-management was positively associated with higher CD4+ cell count,
suggesting that pain self-management was more common among individuals with less
compromised immune systems. However, pain self-management was not significantly associated
with HIV VL suppression. Prior research in this area is conflicting; some studies have observed
significant associations between pain and decreased odds of achieving VL suppression, while
others have found no association.265–271 Based on the findings from the present study, it is
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reassuring that periods of self-management—and widespread substance use to address pain—do
not appear to threaten virologic control through non-adherence to prescribed ART.
In the sub-analysis of self-reported pain management, strategies were grouped into one of
two categories: medication/substance-based or non-pharmacologic pain management methods.
The findings from this analysis echo previous studies documenting how individuals with untreated
pain may seek out higher-risk substances from unregulated sources to address their pain. However,
prior research has shown conflicting results on the most commonly sought after substances, with
some studies indicating stimulants as the most frequently diverted drug, and others indicating
different opioids.135,290,291 In the current study sub analysis of strategies employed in the previous
24 hours prior to each study interview, approximately 60% of responses indicated pain selfmanagement via opioids, with cannabis as the second most frequently reported substance (17%).
While the efficacy and risks of using opioids as analgesics for long-term non-cancer pain are
increasingly well appreciated, the use of cannabis as a pain management tool has more recently
been

studied

in

greater

detail,

especially

within

the

context

of

marginalized

populations.58,96,124,256,343,367,368,375,376 For example, a previous study among PWUD with chronic
pain found that individuals who reported daily cannabis use had 50% lower odds of using
unregulated opioids.256 As future controlled research investigates the risks and possible benefits of
cannabinoids as analgesics, more individuals might incorporate cannabis in their pain selfmanagement strategies and reduce unregulated opioid use, especially given the lower likelihood
of fatal overdose risk associated with cannabis use.33,256,367,368,377,378
Prior research has demonstrated the effectiveness of non-pharmacological pain
management methods, such as CBT and physical activity, in reducing self-reported pain and
improving treatment outcomes.53,379–382 One prior study investigating self-management methods
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among PLWH reporting pain due to HIV neuropathy identified several effective and frequently
reported non-pharmacologic pain management methods, such as exercise, rest, hot bath, and
massage.383 Similarly, a randomized control trial comparing the effectiveness of CBT used singly
versus in combination with acceptance-based approaches (e.g. mindfulness, self-talk) among
PWUD engaged in substance use treatment found that the combined psychotherapeutic
intervention yielded significantly greater improvements in pain and functionality compared to
CBT alone.384 In the present study, 34% of responses in the past six months indicated use of nonpharmacologic based pain management strategies, such as exercise (8%), hot and cold
hydrotherapy (6%), and sleep/rest (3%). There are key advantages to non-pharmacologically based
pain self-management strategies, especially within the context of the overdose crisis in the United
States and Canada. In a qualitative study of PLWH with chronic pain, many of the reported nonsubstance based strategies (e.g. massage therapy, pain education, positive self-talk) listed were
already part of existing pain management programs. 230 Developing these programs to be readily
accessible and available to PLWH who use unregulated drugs, possibly in the form of multimodal
care, would better utilize pre-existing tools in place and provide patients with pain management
strategies that do not solely rely on unregulated substances.
This study is bound by some limitations. Shared limitations with chapter 2 and chapter 3
are discussed in chapter 5, section 5.3. This analysis sought to explore commonly used pain selfmanagement strategies among people who reported pain who were not receiving prescription
medication from their physicians. While restricting to people who were not using physician
provided prescription medication would exclude participants who were self-managing pain to
supplement provider-assisted pharmaceutical management methods, there is potential for
misclassification bias, as participants could be receiving non-pharmaceutical treatments, such as
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exercise programs or acupuncture, while also having to self-manage their pain though other means.
Therefore, the true prevalence of pain self-management may be underestimated in this study, as
the analyses were unable to differentiate these participants. Additionally, this analysis was unable
to assess perceived or actual effectiveness of the pain management methods described.

4.4.1

Conclusions
In conclusion, more than 70% of PLWH who use unregulated drugs with pain reported

pain self-management, often through use of opioids from unregulated sources. This finding
highlights that current pain treatments options are insufficiently provided to PLWH who use
unregulated drugs, and that this in turn motivates diversion to high risk pain self-management
alternatives. The results from this study have important implications regarding the availability and
accessibility of both pharmacologic and non-pharmacologic pain management treatments among
this population. These findings indicate a need for development of innovative, comprehensive
interventions that incorporate a variety of

accessible pharmacologically

and non-

pharmacologically-based pain management strategies tailored specifically within the context of
HIV care, substance use, and pain management.
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Table 4.1 Baseline characteristics of PLWH that use unregulated drugs with pain in Vancouver,
Canada, stratified by pain self-management in the previous six months (n = 486)
Pain Self-Management
Total, (100%)

Yes (70.4%)

No (29.6%)
p-

Characteristic
Age (med, IQR)
Sex
Male
Female
Ethnicity
White
Non-White
Homelessness*
Yes
No
Daily alcohol use*
Yes
No
Daily cannabis use*
Yes
No
Daily injection heroin use*
Yes
No
Daily injection nonmedical prescription
opioid use*
Yes
No
Enrolled in MMT*
Yes
No

n = 486

n = 342

n = 144

44 (38 – 49)

44 (37 – 49)

45 (40 – 50)

0.074

306 (63.0)
168 (34.6)

212 (62.0)
122 (35.7)

94 (65.3)
46 (31.9)

0.446

260 (53.5)
222 (45.7)

174 (50.9)
165 (48.2)

86 (59.7)
57 (39.6)

0.076

58 (11.9)
428 (88.1)

46 (13.5)
296 (86.5)

12 (8.3)
132 (91.7)

0.112

41 (8.4)
445 (91.6)

38 (11.1)
304 (88.9)

3.0 (2.1)
141 (97.9)

<0.001

108 (22.2)
378 (77.8)

75 (21.9)
267 (78.1)

33 (22.9)
111 (77.1)

0.811

69 (14.2)
417 (85.8)

61 (17.8)
281 (82.2)

8.0 (5.6)
136 (94.4)

<0.001

22 (4.5)
464 (95.5)

17 (5.0)
325 (95.0)

5.0 (3.5)
139 (96.5)

0.634

227 (46.7)
257 (52.9)

162 (47.4)
179 (52.3)

65 (45.1)
78 (54.2)

0.680

value
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Pain Self-Management
Total, (100%)

Yes (70.4%)

No (29.6%)
p-

Characteristic

n = 486

n = 342

n = 144

Diagnosed with
musculoskeletal pain
condition†
Yes
No

158 (32.5)
325 (66.9)

113 (33.0)
228 (66.7)

45 (31.3)
97 (67.4)

0.757

Diagnosed with a
neuropathic pain
condition†
Yes
No

82 (16.9)
401 (82.5)

64 (18.7)
277 (81.0)

18 (12.5)
124 (86.1)

0.104

117 (24.1)
366 (75.3)

88 (25.7)
253 (74.0)

29 (20.1)
113 (78.5)

0.208

152 (31.3)
331 (68.1)

97 (28.4)
244 (71.3)

55 (38.2)
87 (60.4)

0.027

value

Diagnosed with an
inflammatory pain
condition†
Yes
No
Never diagnosed with a
pain condition†
Yes
No

CD4+ cell count (med,
440 (280 – 600) 460 (290 – 640) 380 (230 – 570)
IQR)*
HIV viral load*
≥ 50 copies/mL plasma
326 (67.1)
225 (65.8)
101 (70.1)
< 50 copies/mL plasma
160 (32.9)
117 (34.2)
43 (29.9)
* Refers to the six-month period prior to interview
† Refers to ever
IQR: interquartile range; Med: median; MMT: methadone maintenance therapy

0.012

0.351
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Table 4.2 Bivariable and multivariable GLMM analysis of factors associated with pain selfmanagement among a cohort of PLWH who use unregulated drugs (n = 1649 observations)
Unadjusted

Adjusted

Odds Ratio
Characteristic
Age
Per year older
Sex
Male vs. Female
Ethnicity
White vs. non-White
Homelessness*
Yes vs. no
Incarceration*
Yes vs. no
Daily alcohol use*
Yes vs. no
Daily cannabis use*
Yes vs. no
Daily injection heroin use*
Yes vs. no

Odds Ratio

(95% CI)

p - value

(95% CI)

p - value

0.97 (0.95 – 0.99)

0.007

0.98 (0.96 – 1.00)

0.023

0.79 (0.57 – 1.11)

0.175

0.87 (0.64 – 1.19)

0.387

1.85 (1.14 – 2.98)

0.012

1.72 (1.06 – 2.79)

0.028

1.71 (0.75 – 3.90)

0.200

1.33 (0.81 – 2.19)

0.264

1.26 (0.90 – 1.75)

0.182

2.60 (1.62 – 4.18)

<0.001

2.30 (1.42 – 3.71)

<0.001

2.65 (1.26 – 5.61)

0.011

2.70 (1.28 – 5.71)

0.009

1.18 (0.87 – 1.59)

0.278

1.05 (0.80 – 1.36)

0.739

Daily injection non-medical
prescription opioid use*
Yes vs. no
Enrolled in MMT*
Yes vs. no
Diagnosed with
musculoskeletal pain
condition†
Yes vs. no
Diagnosed with a
neuropathic pain condition†
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Unadjusted

Adjusted

Odds Ratio

Odds Ratio

Characteristic

(95% CI)

p - value

Yes vs. no

1.31 (0.94 – 1.83)

0.116

Diagnosed with an
inflammatory pain
condition†
Yes vs. no

1.07 (0.81 – 1.40)

0.640

Never diagnosed with a
pain condition†
Yes vs. no

0.74 (0.54 – 1.00)

0.053

(95% CI)

p - value

0.70 (0.51 – 0.95)

0.021

CD4+ cell count (per 100
1.08 (1.02 – 1.15)
0.007
1.08 (1.02 – 1.14)
0.007
cells/µL)
Viral load*
≥ 50 copies/mL vs. < 50
0.84 (0.62 – 1.14)
0.255
copies/mL
* Refers to the six-month period prior to interview
† Refers to ever
CI: confidence interval; MMT: methadone maintenance therapy; AOR: adjusted odds ratio;
GLMM: generalized linear mixed-effects modelling
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Table 4.3 Self-reported pain self-management strategies employed in the last six months among
PLWH who use unregulated drugs with pain in Vancouver, Canada (n = 555 reports)

Pain Management Method

n (%), n = 555*

Pharmacologic / Substance-based
Used opioids (e.g., heroin, fentanyl)**
Used prescription medication prescribed to someone else**
Used cannabis**
Used amphetamines (e.g., cocaine, crystal methamphetamine, crack)**
Over-the-counter medications (e.g., ibuprofen, acetaminophen)
Alcohol

108 (19.5)
97 (17.5)
69 (12.4)
42 (7.6)
33 (5.9)
18 (3.2)
367 (66.0)

Non-pharmacologic
Without any type of drug †
Exercise †
Hot and cold therapy (e.g., steam rooms, hot showers, ice packs)
Mindfulness or meditation
Sleep/rest
Integrative therapies (e.g., physiotherapy, massage, acupuncture)

54 (9.7)
42 (7.6)
32 (5.8)
31 (5.6)
18 (3.2)
11 (2.0)
188 (34.0)

* Participants were able to provide more than one response
** Indicates various routes of use (e.g., snorting, smoking, injecting, ingesting etc.)
† Individual methods unspecified

75

Table 4.4 Self-reported use of illicitly-obtained substances or medications to manage pain within
the past 24 hours among PLWH who use unregulated drugs with pain in Vancouver, Canada (n =
384 reports)

Medication/Substance Used

n (%), n = 384*

Opioids (e.g., heroin, fentanyl)**
229 (59.6)
Cannabis
66 (17.2)
Amphetamines (e.g., cocaine, crystal methamphetamine, crack)**
55 (14.3)
Over-the-counter medications (e.g., ibuprofen, acetaminophen)
15 (3.90)
Non-opioid based prescription medications (e.g., lorazepam, gabapentin)
10 (2.60)
Alcohol
9.0 (2.30)
* Participants were able to provide more than one response
** Indicates various routes of use (e.g., snorting, smoking, injecting, ingesting etc.)
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Chapter 5: Summary of Findings, Implications for Policy and Research, and
Future Directions

5.1

SUMMARY OF FINDINGS
As morbidity and mortality rates continue to climb as a result of unregulated opioid use, a

greater understanding of the consequences of the opioid crisis and its links to opioid analgesics
in the treatment of chronic pain among key populations, such as PLWH, is critical.100,385
However, despite being a population with high levels of concurrent unregulated drug use and
chronic pain, much of the existing research in this area has largely excluded PLWH. 182,191,286,386
To fill this gap, I sought to empirically characterize and investigate various aspects of chronic
pain among PLWH who use unregulated drugs—including denial of pain medications and pain
management strategies—among the ACCESS cohort, an open prospective cohort study of PLWH
who use drugs in Vancouver, Canada. The findings from this work will strengthen our current
understanding of socio-structural, clinical, and behavioral associations of chronic pain among
marginalized populations. This research aims to provide insight into the complex relationships
between chronic pain, living with HIV, and unregulated drug use. Further, these findings seek to
guide development of policies and interventions that incorporate both pharmacologic and nonpharmacologic pain management strategies that address and manage chronic pain among PLWH
who use unregulated drugs.
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5.1.1

Estimating prevalence and correlates of pain among people living with HIV who

use unregulated drugs
In chapter 2, I sought to estimate the prevalence of chronic pain in this communityrecruited cohort of PWUD both in and out of clinical care and, using multivariable generalized
linear mixed-effects modelling (GLMM), identify significant relationships between chronic pain
and sociodemographic characteristics, substance use patterns, social/structural exposures, and
clinical diagnoses of chronic pain. To my knowledge, this chapter is the first to assess the
prevalence of, and associations with, pain among PLWH who use unregulated drugs.
I found that just over half (53%) of participants reported moderate-to-extreme chronic pain
within the previous six months, supporting previous studies suggesting that chronic pain is
common and undertreated among PLWH and PWUD.73,75,140,142,182,186,228,387 The multivariable
associations identified in this study were consistent with prior research—in particular, the strong
association between pain and both non-medical prescription opioid use and pain selfmanagement, both of which are linked with overdose. This study demonstrates that chronic pain
among PLWH who use unregulated drugs is undertreated and points to several high-risk
substance use patterns and factors associated with pain. Findings from this study will serve as a
foundation upon which clinical interventions and large-scale policies tailored to minimize these
harms could be developed. The findings from chapter 2 provided the platform for which the
research questions addressed in chapters 3 and 4 were based upon.
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5.1.2

Assessing the prevalence and correlates of being denied pain medication among

people living with HIV who use unregulated drugs
In light of the relationship identified in chapter 2 of a strong association between pain and
self-management, in addition to non-medical prescription opioid use, I sought to further explore
access to licit analgesia in chapter 3. In chapter 3, I estimated the frequency of being denied pain
medication among this population, and, using generalized estimating equations (GEE), identified
various factors associated with being denied. Among participants reporting pain, 20.2% of the
population who requested pain medication from a healthcare provider in the last six months
reported being denied pain medication.
In the multivariable GEE model, those who had recently been denied pain medication had
approximately five times the odds of pain self-management and four times the odds of a recent
suicide attempt. Several healthcare access factors were considered in the model, and in line with
prior research indicating improved health outcomes associated with positive, consistent
relationships between patients and their providers, I observed a protective effect of accessing a
family physician on being denied pain medication.317,319,320,322 In a sub-analysis of self-reported
actions taken after being denied pain medication, diversion to unregulated drugs was the most
commonly reported action. Taken together, the results from the primary- and sub-analyses
support the hypothesis stated in chapter 1, section 1.3, that, among PLWH who use unregulated
drugs, restricting access to pain medications leads to sub-optimal health outcomes, such as
increased risk of suicide, and higher-risk exposures, such as riskier substance use patterns.
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5.1.3

Characterizing self-management of pain among people living with HIV who use

unregulated drugs
Chapter 4—the final empirical analysis in my thesis—sought to build on the results from
chapter 3. As stated in chapter 1, section 1.3, chapter 4 tested the hypothesis that pain selfmanagement is common among PLWH who use unregulated drugs, and that self-managing pain
is linked with increased exposure to higher risk substance use patterns and health vulnerabilities;
the findings from this chapter support this hypothesis. This analysis found that pain selfmanagement was highly prevalent—occurring among 70% of the study population—and
revealed that homelessness, daily heroin injection, and daily non-medical prescription opioid
injection were significantly and positively associated with pain self-management. In a subanalysis characterizing common self-management methods, 66% of responses indicated selfmanagement via pharmacologically-based strategies, while 34% of responses revealed nonpharmacologic (e.g., exercise, hot and cold hydrotherapy) methods.
Also, a sub-analysis of the most commonly used substances to self-manage pain within the
past 24-hour period found 60% of reports indicated unregulated opioid use. The high prevalence
of pain self-management in this study demonstrates the ongoing undertreatment of pain among
PLWH who use unregulated drugs and the health vulnerabilities associated with self-managing.
This analysis revealed a number of commonly used pharmacologic and non-pharmacologicallybased pain management strategies; future research is needed to explore and quantify the potential
of multimodal interventions that combine both pharmacologic and non-pharmacologic pain
management strategies.
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5.2

IMPLICATIONS FOR HEALTH POLICY AND RESEARCH
The high prevalence of chronic pain among PLWH who use unregulated drugs (chapter 2)

sheds light on the undertreatment of pain and inaccessibility of adequate pain management
interventions; in the context of the ongoing opioid overdose crisis, this is especially relevant.
Following the initial increase of opioid deaths in 1999 as a result of a surge in opioid prescriptions,
several legislative motions were instituted to decrease the number of active opioid prescriptions
and ultimately, prevent nonmedical use. Some of these regulatory measures included heightened
surveillance of existing and new opioid prescriptions, strict opioid prescribing guidelines for
providers, and institution of legal repercussions against physicians for inappropriate
prescribing.117,130–132

These reforms and increased scrutiny have contributed to physician

reluctance to prescribe opioids, resulting in many people living with pain being denied access to
critical pain management drugs.117,255 As demonstrated in chapter 3, this discrimination was
especially evident among marginalized and stigmatized populations, including PWUD and PLWH.
While these legislative strategies effectively reduced the rate of legal opioid analgesic
prescriptions, a number of unintended substance use and health-related consequences followed the
growing inaccessibility of prescription opioid analgesics, including an increase in use of heroin
and other unregulated opioids that contributed to another spike in opioid overdose deaths
beginning in 2010, followed by another distinct surge of overdose deaths involving synthetic
opioids (e.g., fentanyl). 108,113,117,118,131,385
Taken together, these trends and findings from chapter 2 demonstrate policy changes aimed
at reducing the number of opioid prescriptions, as opposed to reducing the number of people living
with pain. Current pain management recommendations for PLWH are based upon the CDC
guidelines for management of chronic cancer pain, however, the efficacy of these guidelines as an
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appropriate pain management tool specifically among PLWH who use unregulated drugs has not
been validated.25 In addition to the complexity in identifying the source of pain (which can be
attributed to a number of HIV-infection or HIV-treatment consequences, as well as various
substance-related issues such as abscesses or cellulitis), PLWH who use unregulated drugs often
have an increased prevalence of other comorbidities such as mental illness, an association which
was observed in chapter 2. 185,217,268,352,388 The results from chapter 2 highlight the current lack of
adequate pain management guidelines tailored towards PLWH who use unregulated drugs and the
consequences stemming from this gap – in particular, a high prevalence of undertreated chronic
pain. To my knowledge, chapter 2 is the first study to measure the prevalence of and associations
with chronic pain among PLWH who use unregulated drugs. In addition to reinforcing findings
from prior studies on PLWH and PWUD, this analysis provides a foundation for future research
on chronic pain among PLWH who use unregulated drugs. 185,229,279,373
The findings from chapter 3 illustrate the unintended consequences of legislative reform
drawn from an abstinence-based approach, as opposed to the harm reduction model. Briefly, while
the goal of abstinence-based treatments is absolute abstinence from using substances, the harm
reduction model is centered on minimizing the risks and negative impacts of substance use.389,390
Due in part to the implementation of abstinence-focused measures that sought to decrease the rate
of opioid prescriptions by denying patients access to pain medication, in addition to failing to
institute alternative interventions geared towards providing effective pain management services,
denial of pain medication (especially among those who experience multiple layers of stigma or
discrimination, such as PWUD and PLWH) has become increasingly prevalent, leading patients
to seek out pain relief from the unregulated drug market, such as injecting heroin or using
diverted/counterfeit prescription opioids.135,255 Given the findings in this analysis of a high
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prevalence of pain medication denial and its alarming association with various suboptimal health
outcomes—in particular, an increased odds of attempting suicide—evidence from chapter 3 calls
for rigorous evaluation and design of accessible, integrative pain-management interventions built
upon a harm reduction and client centered approach. The aim of these interventions should focus
on reducing the harms associated with substance use, moving away from the morally-implicated
abstinence-based model of treatment and towards a focus on appropriate pain management
strategies tailored towards PLWH who use unregulated drugs.
In chapter 4, I observed a high prevalence of pain self-management, often via high-risk
substance use methods, among PLWH who use unregulated drugs. This chapter revealed positive
associations between self-managing pain and various structural and substance use factors,
including homelessness, daily injection heroin use, and daily non-medical prescription injection.
While substance-based pain self-management methods, such as heroin injection, were most
commonly reported as self-management strategies, the findings from this analysis also revealed a
number of non-pharmacological approaches, such as hydrotherapy and exercise. These findings
support prior research indicating the efficacy of non-pharmacologic pain management strategies
on improving health outcomes, and have important implications on alternative pain management
strategies within the context of the ongoing opioid crisis.53,381,382,391,392 Research funding to design
and evaluate multimodal pain-management interventions incorporating both pharmacologic (e.g.,
analgesia, non-narcotic medications) and non-pharmacologically (e.g., massage therapy, exercise)
sourced approaches, tailored specifically to PLWH who use unregulated drugs, is critical. Within
the context of HIV care, this is especially imperative given the high comorbidity between
substance use, pain, and HIV infection. Despite the limited number of studies that have evaluated
integrated care on HIV clinical outcomes, existing studies have demonstrated its benefits,
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including improved HIV clinical outcomes (e.g., increased odds of achieving VL suppression),
mental well-being (e.g., increase in activities to encourage neuroplasticity and brain health) and
improved pain and symptom control. 313,330,393–395 The findings from my thesis support multimodal
pain-management interventions designed to address the range of prevalent co-occurring conditions
experienced by PLWH, including substance use and mental health disorders. Given the high
prevalence of multiple, interacting health diagnoses among PLWH, future research to inform these
interventions is needed to effectively and appropriately manage chronic pain among PLWH.

5.3
5.3.1

STRENGTHS AND LIMITATIONS
Study Strengths
The data from each empirically driven chapter of my research were drawn from the AIDS

Care Cohort to Evaluate exposure to Survival Services (ACCESS) study—a prospective cohort
of PLWH who use unregulated drugs in Vancouver, Canada. First, the ACCESS study is situated
in a setting with universal, no-cost healthcare including HIV medication and treatments. While
the results produced in this thesis are less likely to confounded by socio-economic/financial
status, it is important to note that there may remain costs associated with accessing care (e.g.,
transportation). A major strength of the ACCESS study is its longitudinal nature, as this allowed
for inclusion of repeated measurements over a number of time points, which allowed for a more
reliable analysis and interpretation of factors associated with the outcome of interest. While much
of the current literature on chronic pain among PLWH and PWUD utilizes cross-sectional
modelling, all of the chapters in my thesis utilized longitudinal statistical modelling (e.g., GEE
and GLMM analysis), which afforded the ability to take several observations of the same study
population over an extended period of time (chapters 2 and 3 analyzed seven years of data,
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chapter 4 contained measures from three-and a half years’ worth of data) contributing to the
strength of the study.
Across all the chapters, I utilized the EuroQol EQ-5D utility instrument—a validated tool
using a Likert scale—to measure pain. This instrument has been previously validated, and affords
participants to describe their pain in one of three response categories (no pain/discomfort,
moderate pain/discomfort, and extreme pain/discomfort).226 Therefore, regardless of the
subjectivity involved in the definition of pain, utilizing this survey is inclusive of the different
experiences and understandings of pain that vary person-to-person. However, it is important to
note that, while the EuroQol EQ-5D instrument assesses current pain and discomfort, it does not
measure pain experienced at any other point in time in the prior six-month follow up period.
Lastly, the data used in this thesis was augmented by confidential clinical information on
HIV treatment and care from the DTP, the centralized HIV/AIDS registry in British Columbia.
Combining data on socio-structural, behavioral, and drug use factors with clinical data (e.g., CD4+
cell counts, HIV-1 plasma VL), strengthening the subsequent results.

5.3.2

Study Limitations
Each study in my thesis has unique, study-specific limitations that have been discussed in

each corresponding chapter. However, there are notable limitations shared across data driven that
I will present here. First, participant recruitment into the ACCESS study is conducted through
various community-based sampling methods. As this recruitment method is not random,
generalizability is limited as the study population may not be representative of PLWH who use
unregulated drugs (or other populations) in other settings. Moreover, as is with all observational
studies, the temporal relationships analyzed in each chapter cannot be established, and therefore,
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cannot be used to attribute causation. Second, the data used in this research were obtained through
self-report. Although various studies assessing the reliability of self-report among PWUD have
determined self-report to be largely accurate and valid, it is possible that some responses may
have introduced some form of recall or social desirability bias. 227,396 However, in each of the
studies, I utilized non-self-reported data where possible, linking HIV-related responses with
confidential HIV-clinical measures data from the DTP.
My thesis sought to measure and analyze different dimensions of chronic pain among
PLWH who use unregulated drugs. Due to the lack of an objective and consistent measure of
chronic pain across the literature, as well as a lack of a quantitative clinical measure of pain, it is
possible that some participant responses may be misclassified. 1,2,397–399 To minimize potential
misclassification, I utilized the EuroQol EQ-5D, a standardized tool to measure pain described
in detail in section 5.3.1. Another potential limitation in my thesis is the use of the term ‘ethnicity’
in the sociodemographic portion of the ACCESS questionnaire. In these analyses, the term
‘ethnicity’ is used to describe self-identified ancestry (eg., white, non-white), however, due to
the evolving language around race and ethnicity, there is potential for misclassification due to
the use of the term ‘ethnicity’ as opposed to ‘race’. However, as ACCESS interviewers receive
up-to-date cultural sensitivity training and that the ‘ethnicity’ variable is a self-identified
indicator, misclassification is likely to be minimal.
Finally, one of the aims of my thesis was to assess various substance use patterns on
associations of chronic pain. Given the ongoing opioid overdose crisis that has spanned from the
early 1990s to the present day, it is expected that the associations identified in my studies would
relate to the trends and patterns observed throughout the overdose crisis. In chapter 2 and chapter
3, I utilized data from December 2011 to November 2018, while chapter 4 contained data from
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June 2014 to November 2017—time periods with patterns and differences that would likely
reflect the parallel ongoing overdose crisis. In particular, changes in the unregulated opioid
market—in particular the replacement of heroin and heroin-like substances—has been a
considerable force that has shaped the opioid overdose crisis. Beginning in approximately 2013,
the unregulated opioid supply, known commonly as ‘down’, began to become adulterated with
fentanyl and other novel opioids. Although these preparations of down were still labelled and
marketed as heroin, the percentage of heroin began to decrease as down became increasingly
composed of various potent drugs, contaminants, and cutting agents – in particular, fentanyl.
Since then, the labels heroin, down, and fentanyl have become mixed in the unregulated market.
Recent studies have shown that the increasing presence of fentanyl in the unregulated drug supply
has shifted many PWUDs’ interpretation of the term heroin, with many PWUD’s using opioids
marketed as heroin under the assumption that their drugs contain a portion, or are entirely made
up of, fentanyl.400,401 While ACCESS study interviewers are up-to-date with the evolving
language used to describe unregulated drugs, and longstanding rapport to ensure the accuracy of
responses is well-established with the study participants, it is possible that some participants who
injected what they believed to be heroin may have injected fentanyl (and vice versa).

5.4

FUTURE DIRECTIONS
The findings from my thesis highlight the complex, intersecting relationships between

chronic pain, HIV, and drug use. While the existing literature on chronic pain, HIV, and drug use
investigated singly is plentiful, investigation of the intersections and relationships between them
is limited. In the context of future avenues for policy on multimodal HIV, drug, and chronic pain
care, future research is needed to evaluate optimal recommendations to guide these interventions.
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As shown in chapter 2, a high rate of PLWH who use unregulated drugs live with chronic
pain and are at significantly higher risk of adverse health outcomes. Similarly, chapter 3
suggested a potential benefit of consistent patient-provider relationships on pain outcomes.
Future research on effective multimodal pain-management treatments, and how to increase their
accessibility, is a crucial first step in addressing optimal pain management strategies for people
with multidimensional, complex healthcare needs. In the context of HIV management, integrated
harm reduction-based models of care that offer various services (e.g., trauma and violence care,
counselling) in addition to HIV care have been implemented and evaluated in a number of studies
with promising implications, including increased adherence to ART, improved virologic
outcomes, and increased uptake of harm reduction strategies.

330,402

Therefore, integrated

healthcare, which would provide a variety of services for HIV, substance use, and chronic pain
at a single facility may be a promising approach that requires further investigation.
An important finding from chapter 3 was the significantly increased odds of attempted
suicide associated with being denied pain medication. Prior research has shown high rates of
suicide and attempted suicide among people with a history of chronic pain; given the association
that also exists between suicide and mental illness, and the high prevalence of mental illness
among PWUD, the need for preventative pain management services is critical. 280,294,295 Future
studies on effective pain assessments in suicide screening, and understanding of the relationship
between chronic pain and suicide should be explored.
The high rate of pain self-management found in chapter 4 echoes the findings from
previous chapters that chronic pain among this population is severely undertreated and has led to
severe health outcomes closely tied to the opioid crisis. PLWH who use unregulated drugs
experience disproportionately high rates of pain (chapter 2), are consistently faced with
88

discrimination and denied access to pain medication (chapter 3), which leads to increased rates
of pain self-management, often via high-risk methods, such as injection heroin use (chapter 4).
The common self-management strategies identified in chapter 4 are promising, and should serve
as a basis for future research to investigate the benefits of multidisciplinary, multimodal pain
management services that incorporate pharmacological and non-pharmacologically based
interventions. In addition, future exploration of the different sources of chronic pain among
PLWH who use unregulated drugs are important for development of preventative policies and
interventions.
My thesis sought to fill a gap in the literature on chronic pain among PLWH who use drugs.
While much of the existing literature in this area largely focuses on populations of PLWH or
PWUD separately, the high rate of co-existing HIV infection and drug use is a critical component
in further understanding chronic pain among these groups. My thesis found that chronic pain is
highly prevalent among PLWH who use unregulated drugs; that chronic pain is significantly and
positively associated with high risk substance use factors and lower health outcomes; and that
chronic pain is largely undertreated, leading people to self-manage their pain via high risk, illicit
methods. The studies included in my thesis are among the first analyses to empirically investigate
chronic pain among PLWH who use unregulated drugs. In particular, my work demonstrates the
potential benefits of integrated, multimodal care for PLWH who use unregulated drugs that
minimizes high risk behaviors, improves HIV clinical outcomes, and provides long term nonpharmacologic and pharmacologic pain management methods.
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