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Abstract

Introduction: Multiple Canadian jurisdictions have reported a pattern of chronic pain
among people who died from substance-related acute toxicity. This study examined the
prevalence and characteristics of those with chronic pain using data from a national
study of people who died of accidental acute toxicity.

Methods: A cross-sectional analysis of accidental substance-related acute toxicity deaths
that occurred in Canada between 1 January 2016 and 31 December 2017 was conducted.
The prevalence of pain and pain-related conditions were summarized as counts and
percentages of the overall sample. Subgroups of people with and without a documented
history of chronic pain were compared across sociodemographic characteristics, health
history, contextual factors and substances involved.

Results: From the overall sample (n = 7902), 1056 (13 %) people had a history of chronic
pain while 6366 (81 %) had no documented history. Those with chronic pain tended to
be older (40 years and older), unemployed, retired and/or receiving disability supports
around the time of death. History of mental health conditions, trauma and surgery or
injury was significantly more prevalent among people with chronic pain. Of the sub-
stances that most frequently contributed to death, opioids typically prescribed for pain
(hydromorphone and oxycodone) were detected in toxicology more often among those
with chronic pain than those without.

Conclusion: Findings underscore the cross-cutting role of multiple comorbidities and
unmanaged pain, which could compound the risk of acute toxicity death. Continued
prioritization of harm reduction and regular patient engagement to assess ongoing
needs are among the various opportunities for intervention.

Keywords: chronic pain, drug overdose, opioid overdose, opioid crisis, controlled substances,
substance use, substance-related disorders, acute toxicity

also contributed to this crisis.> In 2017,
Canada had the second-highest rate of

Introduction

Substance-related acute toxicity deaths
are an ongoing, widespread and complex
public health emergency in Canada.
Although this emergency is strongly tied
to the use of increasingly toxic illegally
manufactured drugs,' historic high rates of
prescription opioid use for pain management

daily opioid consumption in the world.?

A history of chronic pain was identified in
36% of all opioid-related deaths in Alberta
in 2017.* In British Columbia, approxi-
mately 45% of the people who died from
illicit drug acute toxicity in 2016 and 2017
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Highlights

e Between 2016 and 2017, at least
one in ten of the people in Canada
who died from an accidental acute
toxicity had a documented history
of chronic pain.

e People with chronic pain tended to
be older and with no formal source
of income.

e Mental health challenges, trauma
and a previous surgery or injury
were significantly more common
among people with chronic pain
than those without.

e Almost all individuals with chronic
pain accessed health care services
in the year before their death.

had contacted health services for assis-
tance with pain-related issues in the year
before their death.®

Chronic pain is a widespread health con-
cern and a major contributor to disability
in Canada.® Certain populations are at
greater risk of chronic pain: those with
chronic conditions (e.g. diabetic neuropa-
thy), older adults, postsurgical patients,
people who have experienced an injury,
and others.” There is also a significant
mental health burden; concurrent symp-
toms of depression and anxiety, as well as
suicidal ideation, are common among
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individuals with chronic pain.® As with
substance-related harms, the prevalence
and severity of chronic pain is often
higher in populations affected by social
inequities and discrimination.>* However,
critical limitations in the measurement of
pain underestimate the true burden of
chronic pain at the population level.”

In line with evidence on the increased risk
of chronic pain for people who have expe-
rienced an injury, recent reports have out-
lined a link between substance-related
acute toxicity deaths and employment in
industries with a high risk of injury. In
British Columbia, 52% of those employed
at the time of death were employed in
trades or transport or as equipment opera-
tors.’® A similar pattern was reported in
Alberta (53 %)* and Ontario (approximately
30% worked in construction).'*!? More
recent data from Ontario (2018-2020) sug-
gest that among people who died of opi-
oid toxicity, people who worked in
construction were more likely to be
employed around the time of their death
than those without a history of employ-
ment in construction (57.7% vs. 11.7%)."3
Of note, a history of chronic pain was
common among both those with (37.2%)
and without a history of employment in
construction (37.9%).13

Unmanaged pain may lead to people seek-
ing relief from pain using nonprescribed
substances, substance use disorders’ and
an increased risk of overdose, especially
among people diagnosed with opioid use
disorder."* The estimated prevalence of
chronic pain among people who use sub-
stances ranges from 31% to 55%.° A
recent systematic review observed wide
variability in the prevalence of substance
use disorder or substance use-related
challenges among patients with chronic
non-cancer pain; prevalence of current
substance use disorder ranged from 3% to
48%, while 16% to 74% had a lifetime
history of any substance use disorder.'
Similar rates of substance use disorder
have been observed among patients with
cancer (2% to 35%).1°

Managing chronic pain is a particular
challenge for people who use substances
because of stigma and discrimination. A
study in Vancouver, BC, found that 66.5%
of a sample of people experiencing moder-
ate to extreme pain who use substances
reported being denied prescription analge-
sics by clinicians.!” Of those who were
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denied prescription analgesics, many
resorted to buying the requested pain
medication (40.1%), a different pain med-
ication (34.9%) or heroin (32.9%) on the
street (participants were able to report
multiple actions taken and may have
taken one or all of these actions).'” Use of
nonpharmaceutical substances and diverted
prescription medication has been increas-
ingly implicated in the ongoing emergency
of substance-related acute toxicity deaths
in Canada.!

Taken together, the evidence suggests a
consistent link between substance-related
acute toxicity deaths and chronic pain, as
well as a disproportionate burden of these
deaths among people employed in con-
struction and trades.

In this study, we estimated the minimum
national prevalence of pain, and specifi-
cally chronic pain, among those who died
from accidental substance-related acute
toxicity in Canada between 2016 and 2017.
We also examined differences between
those with and those without a documented
history of chronic pain by (1) sociodemo-
graphic characteristics, co-occurring health
conditions and other known risk factors;
(2) health-related encounters leading up
to death, including history of prescription
medication; (3) circumstances surround-
ing death and opportunities for interven-
tion; and (4) toxicology findings.

Methods
Ethics statement

This study was reviewed and approved by
the Public Health Agency of Canada Research
Ethics Board (REB 2018-027P), the University
of Manitoba Health Research Ethics Board
(HS22710) and the Newfoundland and
Labrador Health Research Ethics Board
(20200153).

Data sources

This present study is a descriptive, cross-
sectional analysis of those who died from
accidental substance-related acute toxicity
between 1 January 2016 and 31 December
2017 in Canada. Data were obtained from
a retrospective review of coroner and medi-
cal examiner files to examine the char-
acteristics, circumstances of death and
substances involved among those who
died from acute toxicity. Cases were defined
as those who died from acute intoxication
as a direct result of administering exogenous

substance(s), with one or more of the
substances involved being a drug or alco-
hol. Detailed information on data collec-
tion and study eligibility is published
elsewhere.'®

Where available, residential postal codes
were linked to Statistics Canada’s Postal
Code Conversion File Plus to obtain area-
based neighbourhood income quintile after
tax (QAATIPPE)."

Study population

Between 1 January 2016 and 31 December
2017, 7902 people died of accidental acute
toxicity across all the provinces and terri-
tories in Canada. The people who died
were stratified by history of chronic pain
as follows:

e With a history of chronic pain
(N = 1056): Any person whose medi-
cal records and/or witness statements
(from family or friends) mention any
of the following around the time of
death or in the past: chronic back
pain; other pain disorder or chronic
pain; long-term (> 90 days) treatment
with opioid(s) for pain; fibromyalgia;
or arthritis. Fibromyalgia and arthritis
were included as they are common
conditions catalogued under “chronic
primary pain” and “chronic musculo-
skeletal pain,” respectively, in the
International Classification of Diseases
11th revision (ICD-11).%°

e Without a history of chronic pain
(N = 6366): Any person without a
documented history of chronic pain
(according to medical records or wit-
ness statements) and no documented
history of any of the following condi-
tions (which are often associated
with chronic pain): cancer; stroke;
vascular diseases; irritable bowel syn-
drome; inflammatory bowel disease;
osteoporosis; chronic autoimmune
disorders; or neurological disorders.
Conditions associated with chronic
pain were identified based on descrip-
tions in the ICD-11.*° These condi-
tions are not included in the subgroup
with a history of chronic pain as it is
not possible to differentiate chronic
pain from other possible primary symp-
toms or concerns associated with
these conditions.

Of the 7902 people who died, 480 had no
documented history of chronic pain but
did have a history of a specific condition
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associated with chronic pain; they were
excluded from the comparison groups. It
is possible that more people experienced
chronic pain and/or medical conditions
associated with chronic pain, but their
histories were not documented in the
death investigation files.

Variables

The variables included in this study describe
interactions with health services, current
or recently prescribed medications up to
6 months preceding death, sociodemo-
graphic factors, known risk factors and
co-occurring conditions for substance-
related harms, circumstances of death and
the substances involved (refer to Table 1
for descriptions).

Specific medications prescribed for the
management of chronic pain were identi-
fied based on the RxFiles Pain Management
& Opioids mini-book.?! Variables indicat-
ing a prescription for opioids, chronic pain
medications and any potentially danger-
ous combinations of medications (e.g.
opioids and gabapentinoids or opioids
and benzodiazepines)® were included in
this analysis because of their relevance to
people with a history of chronic pain.
Although available data on race, ethnicity
and Indigeneity were extracted from death
investigation files, these data are the focus
of separate reports and are not included
here.

Most of the variables were captured using
“yes” and “no” values. Some were derived
by coding “yes” and “no” for values cap-
tured in open text fields (e.g. pain medica-
tion names) or were categorical.

Statistical analyses

Frequencies and percentages for each
variable were estimated for each sub-
group. Statistically significant differences
were identified through a Pearson chi-
square test of independence. In accor-
dance with privacy standards established
for the original study,'® all counts shown
in this paper were randomly rounded to
base 3 and the percentages were based on
these rounded counts. As subtotals and
totals were rounded independently from
their components, tables might not always
sum to 100%. In addition, frequencies less
than 10 were suppressed.

All analyses and random rounding were
performed using R statistical software
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version 4.2.1 (R Foundation for Statistical
Computing, Vienna, AT).**?* As this study
is based on a chart review of death inves-
tigations, where information on a person’s
entire life and medical history is not avail-
able, percentages represent the minimum
proportions of people who had a given
characteristic.

Results

Prevalence of pain among people who died
of accidental acute toxicity

Of the 7902 people who died of accidental
substance-related acute toxicity in Canada
between 1 January 2016 and 31 December
2017, at least 1056 (13%) had a documented
history of chronic pain whereas 6366 (81 %)
had no documented history of chronic
pain. The remaining 6% had no docu-
mented history of chronic pain, but did
have a medical condition associated with
chronic pain and might have belonged in
either group (data not shown). Unspeci-
fied type of pain (17%), chronic pain or
other pain disorder (8%) and back pain
(6%) were the most frequently recorded
types of pain (Table 2). For most people
with a history of back pain, the pain was
chronic (68%).

Interactions with the health care
system and history of prescription
medication

There were significant differences between
people with a history of chronic pain and
those without for all interactions with the
health care system and prescription medi-
cations examined (p < 0.05). People with
a history of chronic pain had contact with
the health care system in the year before
their death more frequently (93%) than
those without a history of chronic pain
(65%). Moreover, the prevalence of con-
tact with the health care system because
of pain was almost 2 times higher among
people with a history of chronic pain
(30%) than among those without such a
history (16%). Negative experiences or
difficulty accessing the health care system
(such as experiences of stigma) were also
more prevalent among those with a his-
tory of chronic pain (4% vs. <1%). Some
of these negative experiences may be
related to difficulties accessing adequate
pain management services, including pain
medications (Table 3).

Among those who had or sought a pre-
scription for opioid medication, those

with a history of chronic pain had an opi-
oid prescription reduced or denied in the
6 months prior to death more often (12%)
than those without chronic pain (9%;
p < 0.05). Recent prescriptions for medi-
cations typically used for managing chronic
pain and potentially dangerous prescrip-
tion combinations of opioids with gaba-
pentinoids or benzodiazepines were more
prevalent among those with a history of
chronic pain (12% and 15%, respectively,
vs. 1% and 2%, respectively).

Sociodemographic characteristics

For most sociodemographic characteristics,
co-occurring health conditions and other
examined risk factors, differences were
significant between people with a history
of chronic pain and those without
(p < 0.05). Both those with and without a
history of chronic pain were more often
male; however, the proportion of males
was higher among those without chronic
pain (78%) than among those with
chronic pain (57%) (Table 4).

People with a history of chronic pain tended
to be older; 56% were aged 50 years or
older compared to 26% of those without
chronic pain. Irrespective of their history
of chronic pain, the majority of people
who died from accidental substance-
related acute toxicity lived in neighbour-
hoods in the lowest or medium-low-income
quintiles.

Among people with income source infor-
mation, those with a history of chronic
pain were less often employed (9%) than
those without (24%). Among those who
were employed, almost half of the people
without a history of chronic pain worked
in trades, construction or a related field.
People with a history of chronic pain more
commonly received disability support
(11% vs. 5%) or were retired (3% Vs.
<1%). It is important to note that informa-
tion on income source was unavailable for
59% of people with chronic pain and 45%
of people without, and information on
occupation was unavailable for 84% of
people with chronic pain and 71% of peo-
ple without.

Co-occurring health conditions and other
known risk factors

More than half (53%) of all people with a

history of chronic pain experienced a
mental health condition compared to 27 %
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TABLE 1

Descriptions of variables included in the analysis of people who died of accidental acute toxicity, Canada, 2016-2017

Variable

Description

Interactions with health services

Contact with health services in the
preceding year

Reason for contact with health
services was pain related

Negative experiences or difficulties
accessing health services

Opioid prescription reduced or
denied in the 6 months preceding
their death

Pain medications

Acetaminophen?'

NSAIDs?!

Antidepressants?'

Gabapentinoids?'

Topicals?!

Opioids, weak or atypical®'

Opioids, strong?”'

Opioids, unspecified

Opioids, any
Muscle relaxants?!

Miscellaneous other?'

Medications commonly prescribed
to manage chronic pain®

The person who died accessed health services (inpatient or outpatient) in the year preceding their death (excluding any
related to the acute toxicity event that resulted in their death).

The person who died accessed health services (inpatient or outpatient) in the year preceding their death, for
pain-related issues.

The death investigation file had evidence that the person who died had barriers to care such as negative experiences (e.g.
stigma) with health services or difficulties accessing the health care system or services.

The person who died had an opioid prescription reduced or denied in the 6 months preceding their death.

The person who died had been prescribed acetaminophen.

The person who died had been prescribed one or more of the following NSAIDs: celecoxib, diclofenac, ibuprofen,
meloxicam, nabumetone, mefenamic acid, ketoprofen, indomethacin, etodolac or naproxen.

The person who died had been prescribed one or more of the following antidepressants: amitriptyline, nortriptyline,
venlafaxine or duloxetine.

The person who died had been prescribed gabapentin and/or pregabalin.

The person who died had been prescribed one or more of the following topical pain medications: capsaicin, lidocaine or
maxilene. It is possible that these medications may have been prescribed and administered as a nontopical formulation (e.g.
lidocaine injection), but this specification is not available in the dataset.

The person who died had been prescribed one or more of the following weak or atypical opioids: codeine, buprenorphine,
tramadol, tapentadol or variations such as buprenorphine/naloxone.

The person who died had been prescribed one or more of the following strong opioids: morphine, hydromorphone,
oxycodone, fentanyl or methadone.

The person who died had been prescribed an opioid, but the specific opioid medication was unknown. Given that it was rare
for opioids other than those listed in the strong and weak/atypical categories to be documented in the prescription history,
those with an unspecified opioid prescription were assumed to have had a prescription for one or more of the strong or
weak/atypical opioids listed in this table.

The person who died had been prescribed one or more of the strong or weak/atypical opioids OR the specific opioid
prescribed was unknown.

The person who died had been prescribed one or more of the following muscle relaxants: baclofen, cyclobenzaprine or tizanidine.

The person who died had been prescribed one or more of the following pain medications: trazodone, mirtazapine,
carbamazepine, nabilone.

The person who died had been prescribed at least one of the substances in the acetaminophen, NSAID, antidepressant,
gabapentinoid, topical, weak or atypical opioid, strong opioid, muscle relaxant or miscellaneous other pain medication
categories described in this table.

Potentially dangerous prescription combinations

Opioid and gabapentinoid
Opioid and benzodiazepine
Sociodemographic characteristics

Sex

Age group

Income source

Area-based neighbourhood income
quintile after tax

History of involvement with
correctional services
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The person who died had been prescribed both an opioid and a gabapentinoid.

The person who died had been prescribed both an opioid and a benzodiazepine (e.g. diazepam or alprazolam).

The biological sex of the person who died (male or female).

The age group of the person who died based on their age at the time of death. The following age group categories were used
to minimize suppression due to small cell counts across multiple categories (especially in the youngest and oldest age
groups): <20 years; 20-29 years; 30-39 years; 40—49 years; 50-59 years; 60—69 years; >70 years.

The income source and/or employment status of the person who died at the time of death. Options include whether the
person who died was employed, had specifically worked in construction and trades occupations, was receiving disability
payments or was retired at the time of death. More than one option could be true for a single person. Data on income
source were missing for 48% of the study population.

This linked variable from Statistics Canada’s Postal Code Conversion File Plus (PCCF+)" indicates the after-tax income
quintile of the neighbourhood of residence of the person who died. These quintiles are based on census metropolitan areas
and census agglomerations to control for differences in the cost of living across Canada.

The coroner or medical examiner file contained evidence that the person who died was incarcerated at the time of their
death or had been incarcerated.

Continued on the following page
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TABLE 1 (continued)

Descriptions of variables included in the analysis of people who died of accidental acute toxicity, Canada, 2016-2017

Variable

Description

Being unhoused

The person who died did not have stable, safe or appropriate housing or the immediate means or ability to acquire stable,
safe or appropriate housing when they died. The person may have lived unsheltered on the street, stayed in emergency
shelters and/or been temporarily accommodated by friends or family (“couch surfing”). The person may also have been at
immediate risk of being unhoused because of job loss or eviction by a property owner, for example.

Co-occurring conditions and/or risk factors

Depression

Anxiety

PTSD
Suicidal ideation or attempt

History of substance use (excluding
alcohol)

Substance use disorder

Past surgery and/or injury

Potentially traumatic life events

Circumstances of death

Witness was present at the time
of substance use

Witness was present at the time
of the acute toxicity event

Person who died showed signs
of opioid toxicity

Naloxone was administered

Naloxone administered by a
bystander

Naloxone administered by a
first responder

Substances involved

Substances detected on toxicology
Substances that contribute to death
Substances prescribed to the person
who died

Substances diverted

Substances of nonpharmaceutical
origin

Medical records or witness statements (from family or friends) document the person who died as having a history of
depression. Reports may have included signs of depression (undiagnosed) as well as clinically diagnosed depression.

Medical records or witness statements (from family or friends) describe the person who died as having a history of anxiety.
Records may include signs of anxiety (undiagnosed) as well as clinically diagnosed anxiety disorder.

Medical records or witness statements (from family or friends) describe the person who died as having a history of PTSD.

Medical records or witness statements (from family or friends) describe the person who died as having a history of suicidal
thoughts or attempts.

The death investigation file describes a history of substance use, not including a history of alcohol use or of taking
prescribed medication as directed.

Medical records or witness statements (from family or friends) describe the person who died as having a history of
substance use disorder, including alcohol use disorder.

Medical records or witness statements (from family or friends) described the person who died as having a past surgery and/
or injury.

Trauma results from "an event, series of events, or set of circumstances that is experienced by an individual as physically or
emotionally harmful or life threatening and that has lasting adverse effects on the individual’s functioning and mental,
physical, social, emotional or spiritual well-being."*>*7 To assess exposure to potentially traumatic events, abstractors
recorded any evidence in the coroner or medical examiner file that the person who died had experienced a traumatic event
in their lifetime. Potentially traumatic events might include: a friend’s or family member’s health problem; intimate partner
problem (e.g. divorce, discord) or other relationship problem (e.g. family argument); job- or school-related problem;
financial problem; recent death by suicide of a friend or family member; other death of a friend or family member; criminal
legal problem (e.g. arrest, jail, court case) or other legal problem (e.g. custody dispute, civil suit); interpersonal violence (as
victim or perpetrator); child maltreatment experience; foster care experience; residential school experience; sexual or
physical violence experience or assault. An abstractor might also have noted other potentially traumatic events. Also noted
was whether any of the potentially traumatic events occurred within 2 weeks of the person’s death. As it was not possible to
determine the individual-level impacts of these adverse life events based on a standardized assessment tool (e.g. the PTSD
checklist), the potential severity of these events is unknown.

Another person was present while the person who died consumed the substances that precipitated the fatal acute
toxicity event.

Another person was present when the person who died was still alive and experiencing the acute toxicity event.
Someone witnessed the person who died having one or more of the following signs of opioid toxicity: snoring or gurgling
sounds, difficulty breathing, pinpoint pupils, unconscious or unresponsive, or blue lips or fingernails.

Naloxone was administered to the person who died during the acute toxicity event that precipitated death.

Whether naloxone was administered by a bystander. Naloxone might have been administered by another person as well as
by the bystander.

Whether naloxone was administered by a first responder (emergency medical services, law enforcement or fire services).
Naloxone might also have been administered by another person as well as by the first responder.

The substances that were tested for and detected during toxicological analyses postmortem.
The substances identified in the death certificate, autopsy report or coroner or medical examiner report as contributing to death.

The substances that were detected and/or identified as contributing to death had been prescribed to the person who died. The
source of this information might include prescription history information or evidence at the scene (e.g. labelled pill bottles).

The substances that were detected and/or contributed to death were prescribed to someone other than the person who died.
The source of this information is usually evidence at the scene (e.g. labelled pill bottles).

The substances that were detected and/or contributed to death had nonpharmaceutical origin. This includes unregulated
drugs and substances not intended for human use, such as industrial or household chemicals or veterinary medications.

Abbreviations: NSAID, nonsteroidal anti-inflammatory drug; PTSD, posttraumatic stress disorder.
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TABLE 2
History and types of pain among people who died of accidental substance-related acute
toxicity, Canada, 2016-2017, N = 7902

History and type of pain n %

History of pain
No history of chronic pain 6366 81
Any pain (chronic or acute) 2418 31
Chronic pain 1056 13
Acute pain only 72 <1
Types of pain
Pain, unspecified type? 1359 17
Chronic pain or other pain disorder® 612 8
Back pain 507 6

Acute back pain Suppressed Suppressed

Chronic back pain 348 68

Unspecified back pain 138 27
Arthritis 258 5
Long-term (>90 days) treatment with opioids for pain° 141 2
Fibromyalgia 99 2
Acute pain (excluding back pain) 63 <1

Note: Numbers <10 and percentages based on such numbers have been suppressed.

Includes any relevant medical history of pain where it was not possible to distinguish between acute and chronic pain.

b Includes any relevant medical history of chronic pain or other pain disorder that was not captured as “back pain” and/or

“pain, unspecified type.”

¢ Long-term treatment that uses opioids for pain management reflects a short- or long-term chronic pain that typical nonsteroidal
anti-inflammatory drugs (NSAIDs) and other pain medication management did not alleviate.

of people without chronic pain (Table 4).
Depression, anxiety, posttraumatic stress
disorder and thoughts of suicide were all
more prevalent among those with chronic
pain.

While a history of substance use was more
common among those without a history
of chronic pain (82% vs. 74 %), substance
use disorder was more common among
those with chronic pain (31% vs. 22%).
More than half of all people with a history
of chronic pain had experienced an injury
or surgery (55%) compared to 13% of
those without. About one in four people
with a history of chronic pain had a com-
bined history of substance use, a mental
health condition and a past injury or sur-
gery (Figure 1). In addition, those with a
history of chronic pain more often had
evidence of a potentially traumatic event
in their lifetime (51 %) than those without
chronic pain (36%; Table 4). Experience
of being unhoused were less common among
people with a history of chronic pain.

Circumstances surrounding death

Similar proportions of people with and
without a history of chronic pain used

Vol 44, N° 7/8, July/August 2024

substances in the presence of others prior
to the fatal acute toxicity event (Table 4).
However, those with a history of chronic
pain were more likely to have had a wit-
ness present at the time of death (21% vs.
10%). In addition, those with a history of
chronic pain more often showed signs of
opioid toxicity during the fatal event
(42%) compared to those without (25%).

Naloxone was more commonly adminis-
tered for those without a history of chronic
pain (18% vs. 14%).

Substances involved

Substances that contributed to more than
10% of deaths among people both with
and without a history of chronic pain were
fentanyl, cocaine, ethanol (alcohol), meth-
amphetamine and morphine (Table 5).
Hydromorphone and oxycodone more
often contributed to deaths of people with
a history of chronic pain, while diacetyl-
morphine (heroin) and amphetamine more
often contributed to deaths of those with-
out. Opioids, which are frequently used to
treat chronic pain, and other medications
commonly used to treat chronic pain were

among the substances that most frequently
directly contributed to deaths of people in
both groups. Potentially dangerous combi-
nations of opioids with gabapentinoids or
benzodiazepines were detected in the tox-
icology results of 20% and 43 %, respec-
tively, of people who had a history of
chronic pain. These combinations were
prescribed to more than half of people
who died.

For all substances and combinations exam-
ined, people with a history of chronic pain
were more commonly prescribed the sub-
stance that was detected in toxicology
results than those without (Table 5). For
fentanyl and amphetamines, the lower
percentage of detections due to substances
of nonpharmaceutical origin among those
without a history of chronic pain is likely
due to higher percentages of substances
having an unknown origin (not shown)
when information about their medical his-
tory is also lacking. Detections of a diverted
pharmaceutical medication occurred less
than 1% of the time for both populations
(data not shown).

Discussion

The persisting high number of substance-
related acute toxicity deaths in Canada
continues to reflect the role of a toxic and
unregulated drug supply' within the broader
context of factors influencing substance
use and related harms. A pattern of injury
and chronic pain among people who died
from substance-related acute toxicity has
been recorded in multiple jurisdictions in
Canada.*>*!2 A history of chronic pain
was documented in the coroner and medi-
cal examiner files for at least 13% of the
people who died of accidental acute toxic-
ity between 2016 and 2017.

Important differences in sociodemographic
and other equity-relevant factors were noted
between those with and those without a
history of chronic pain. Most of those with
a history of chronic pain were 40 years
and older and resided in low- or medium-
low-income neighbourhoods; compared
with those without chronic pain, they
were more often unemployed, receiving
disability supports or retired at the time of
death. These findings align with earlier
work mapping the association between
older age and lower socioeconomic status
and increased prevalence of chronic pain
and disability.”*
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TABLE 3

Interactions with the health care system and history of prescription medication among people who died of accidental substance-related
acute toxicity, by history of chronic pain, Canada, 2016-2017

Chronic pain

No chronic pain

(N = 1056) (N = 6366)
n (N)* % n (N)* %

Interactions with the health care system
Any contact with the health care system in the year preceding death 984 93 4119 65
Contact with the health care system for pain-related issues in the year preceding death 315 30 999 16
Negative experience or difficulty accessing the health care system 45 4 36 <1
History of prescription medication
:’Jvrhe(s)cl:iapdtig:sf;):g(;l[;igis:er;(:il;?gnor denied in the 6 months prior to death among those 93 (747) 1 57 (666) 9
Acetaminophen 90 9 102 2
NSAIDs? 228 22 216 3
Antidepressants® 270 26 273 4
Gabapentinoids® 381 36 279 4
Topicals® Suppressed Suppressed Suppressed Suppressed
Opioids, any 714 68 507 8

Opioids, weak/atypicalf 63 6 93 2

Opioids, strong? 237 22 201 3

Opioids, unspecified 435 41 228 4
Muscle relaxants" 69 7 39 <1
Miscellaneous other’ 162 15 234 4
Opioid and gabapentinoid 129 12 69 1
Opioid and benzodiazepine 153 15 126 2

Abbreviation: NSAID, nonsteroidal anti-inflammatory drug.

Notes: Numbers <10 and percentages based on such numbers have been suppressed.

Chi-square test, p < 0.05.

N is specified when the available sample is a subset of the overall sample, depending on the subgroup examined and/or missing data.

b One or more of celecoxib, diclofenac, ibuprofen, meloxicam, nabumetone, mefenamic acid, ketoprofen, indomethacin, etodolac or naproxen.

€ One or more of amitriptyline, nortriptyline, venlafaxine or duloxetine.

4 Gabapentin and/or pregabalin.

¢ One or more of capsaicin, lidocaine or maxilene.

f One or more of codeine, buprenorphine, tramadol, tapentadol or variations such as buprenorphine/naloxone.

¢ One or more of morphine, hydromorphone, oxycodone, fentanyl or methadone.

" One or more of baclofen, cyclobenzaprine or tizanidine.

' One or more of trazodone, mirtazapine, carbamazepine or nabilone.

Although there are reports linking substance-
related acute toxicity deaths and employ-
ment in industries with a high risk of
injury,*'°* we found employment in con-
struction and trades to be more common
among people with no history of chronic
pain. This may be because of the overall
lower prevalence of employment among
people with chronic pain. However, this
study was limited by the amount of miss-
ing information on employment history;
as such, people who had been employed
in trades (and incurred injuries leading to
chronic pain or disability) may be under-
captured. Moreover, the seasonal and often
time-limited nature of work in construction

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

may serve as an accessible source of
employment for people who use sub-
stances.”® The relationship between acute
toxicity deaths and employment in con-
struction and trades may also be under-
pinned by the mutual clustering of men in
younger age groups.!’ More research is
needed to better characterize the associa-
tion between employment in construction
and trades and substance-related harms,
taking into account the recency and dura-
tion of employment.

Closer examination of the potential cross-
cutting role of multiple interrelated factors
revealed considerable overlap between

substance use, mental health conditions
and past injury or surgery among those
with chronic pain. Mental health condi-
tions, history of trauma and past injury
and/or surgery were significantly more
prevalent among people with a history of
chronic pain. These findings are unsur-
prising given the often-bidirectional asso-
ciation between pain, mental health and
substance use-related issues. Rayner et
al.” reported that patients with depression
were more likely to indicate heightened
pain-related interference in daily function-
ing and more generalized pain. Traumatic
events are also associated with an increased
likelihood of functional somatic syndromes
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TABLE 4

Sociodemographic characteristics, co-occurring health conditions, other known risk factors and circumstances surrounding death from

accidental substance-related acute toxicity, by history of chronic pain, Canada, 2016-2017

Chronic pain

No chronic pain

(N = 1056) (N = 6366) p value®
n (N)* % n (N)* %

Sociodemographic characteristics

Sex

Male 597 57 4965 78

Female 459 4 1401 22 =005

Age droup, years

<20 Suppressed Suppressed 162 3

20-29 63 6 1350 21

30-39 159 15 1830 29

40-49 243 23 1386 22 <0.05

50-59 402 38 1200 19

60-69 150 14 396 6

270 39 4 42 <1

Area-based neighbourhood income quintilec

Q1 (lowest) 420 (942) 45 1878 (4614) 41

Q2 (medium-low) 192 (942) 20 978 (4614) 21

Q3 (middle) 144 (942) 15 714 (4614) 16 >0.05

Q4 (medium-high) 117 (942) 12 579 (4614) 13

Q5 (highest) 72 (942) 8 462 (4614) 10

Source of income!

Employed around time of death 99 9 1521 24 <0.05
Employed in construction and trades 18 (99) 18 690 (1521) 45 <0.05

Retired 30 3 54 <1 <0.05

Received disability support 114 11 333 5 <0.05

Co-occurring conditions and other known risk factors

Any history of the following mental health conditions and symptoms: 555 53 1731 27 <0.05
Depression or depressive symptoms 426 40 1251 20 <0.05
Suicidal ideation 180 17 426 7 <0.05
Anxiety disorder 252 24 714 11 <0.05
PTSD 45 4 126 2 <0.05

Any history of substance use (excluding alcohol) 786 74 5223 82 <0.05

Any history of substance use disorder (including alcohol use disorder) 327 31 1389 22 <0.05

Any history of potentially traumatic life events 543 51 2271 36 <0.05
Any potentially traumatic life event in the 2 weeks prior to death 54 (543) 10 234 (2271) 10 >0.05

Unhoused 51 5 621 10 <0.05

Past injury and/or surgery 582 55 837 13 <0.05

History of involvement with corrections 63 6 471 7 <0.05

Proximal circumstances surrounding death

Substances used in the presence of others 204 19 1344 21 >0.05

Acute toxicity event was witnessed 216 21 621 10 <0.05
Witness recognized that an acute toxicity event was occurring 63 6 354 6 >0.05

People who died showed signs of opioid toxicity 441 42 1569 25 <0.05
Naloxone was administered 99 (441) 22 438 (1569) 28 <0.05
Naloxone was administered by bystanders Suppressed Suppressed 66 (1569) 4 -
Naloxone was administered by first responders 63 (441) 14 276 (1569) 18 >0.05

Note: Numbers <10 and percentages based on such numbers have been suppressed.

N is specified when the available sample is a subset of the overall sample, depending on the subgroup examined and/or missing data.

b P value for chi-square test.

¢Information on the neighbourhood income quintile was unavailable for 11% of people with chronic pain and 28% of people without.

dInformation on income source was unavailable for 59% of people with chronic pain and 45% of people without. Information on occupation was unavailable for 84% of people with chronic

pain and 71% of people without.
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FIGURE 1

Venn diagram of the co-occurrence of a history of substance use (excluding alcohol), past injury and/or surgery and mental health
conditions among people with a history of chronic pain who died of accidental acute toxicity, Canada, 2016-2017 (N = 1056)

Past injury or surgery

Substance use

Count
250
! 200
150

100

Mental health condition(s)

Notes: Mental health condition(s) include one or more of depression or depressive symptoms, suicidal ideation, anxiety or posttraumatic stress disorder (PTSD) mentioned in the death

investigation file.

The R package ggvVennDiagram?® was used to produce this Venn diagram.

such as fibromyalgia. 2 A history of trauma,
such as maltreatment in childhood, and
mental health conditions are also intri-
cately linked and may result in greater
pain severity and interference.?

Fentanyl was the leading contributor to
death for both people with a history of
chronic pain (24% of deaths) and those
without (52% of deaths). When fentanyl
contributed to death, people with a his-
tory of chronic pain were more often pre-
scribed fentanyl (26%) than those without
(1%). This suggests that fentanyl was fre-
quently used for pain management among
people with a history of chronic pain.
However, the chart review dataset does
not have data on the indications for the
prescriptions that people were given.
Since 2017, the last year of the study
period, guidelines for the treatment of
chronic non-cancer pain have recom-
mended against opioid therapy,*-%3 pre-
cipitating an expected decrease in the
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proportion of patients with chronic pain
being prescribed fentanyl and other opi-
oids. In contrast, the detection of fentanyl
in drug seizure samples from law enforce-
ment agencies has increased each year
until 2021 in Canada, and it remains at
high levels.3

The substances that most frequently directly
contributed to death were more com-
monly prescribed to people with a history
of chronic pain than those without,
although nonpharmaceutical substances
were also often detected in people with
such a history. This does not mean that
the prescriptions were necessarily inap-
propriate; the person who died may have
taken more than their prescribed dose or
supplemented or combined their medica-
tion with another pharmaceutical or non-
pharmaceutical substance.

In our study, we found that people with
a history of chronic pain had opioid pre-
scriptions reduced or denied in the

6 months prior to death more often than
those without such a history. Restricting
access to pharmaceutical pain medica-
tions has been shown to steer people to
illegal drug supplies, which are often
more toxic and unpredictable.’” Of note,
less than 1% of the substances that most
frequently contributed to death were
diverted prescription drugs. A harm reduc-
tion approach to prescribing for people
with a history of chronic pain that empha-
sizes patient education about the sub-
stances they are prescribed and the
potential risks of using other substances
in combination with their prescriptions
may reduce the risk of accidental death.
People with a history of chronic pain had
high contact rates (93%) with health ser-
vices in the year preceding their deaths.
About a third of the time, the contact was
related to pain, providing opportunities
for health care providers to review their
patients’ prescriptions and talk about
the use of pain medications and other
approaches to pain management.
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TABLE 5

Distribution of substances that contributed to most of the accidental acute toxicity deaths or that are associated with chronic pain, detection
during toxicology testing, contribution to death, and substance origin, by history of chronic pain, Canada, 2016-2017

History of chronic pain

No history of chronic pain

(N = 1056) (N = 6366)
% of % of
Substance or Deaths Deaths where % of detections % of Deaths Deaths where % of detections % of
combination where substance or  detections due to detections where substance or  detections due to detections
of substances  sybstance or  combination due to non-pharma- due to substance or  combination due to non-phar- due to
combination  contributed prescribed ceutical unknown combination  contributed prescribed maceutical  unknown
was detected to death medications? origin origin? detected to death medications? origin origin®
substances® substances®
Fentanyl 27 24 26 71 Suppressed 53 52 1 46 53
Cocaine 28 22 n/a 100 0 45 38 n/a 100 0
Hydromor- 26 16 63 n/a 0 7 4 14 n/a 0
phone
Oxycodone 23 16 71 n/a 0 6 4 18 n/a 0
T 29 15 n/a n/a 0 34 23 n/a n/a 0
(alcohol)®
LRI 16 12 n/a 100 0 28 2% n/a 100 0
amine
Morphine® 24 11 42 29 24 22 15 4 35 60
Mu.ltl.pI:: drug n/a 11 n/a n/a 100 n/a 4 n/a n/a 100
toxicity
Diacetylmor- 6 6 n/a 100 0 13 12 n/a 100 0
phine (heroin)
Amphetamine® 13 2 11 83 7 24 15 3 47 51
Any opioid 86 71 64 25 18 79 75 9 33 53
Any chronic
pain 90 72 70 23 14 79 70 14 33 62
medication
O [Eerl 20 4 64 n/a 0 4 1 16 n/a 0
gabapentinoid
Opioid and 43 13 53 n/a 0 17 6 12 n/a 0
benzodiazepine

Abbreviation: n/a, not applicable.

Notes: Percentages are based on counts randomly rounded to base 3; percentages based on counts <10 are suppressed.

Substances detected are those found in toxicology testing, including in trace amounts. Substances can be detected irrespective of whether they are taken as prescribed or consumed intention-
ally or unintentionally. Detected substances do not always contribute to death, as determined by the investigating medical examiner or coroner. Detections of a single substance of prescribed
and nonpharmaceutical origin occurred in <10 deaths for both populations and are not shown in this table. Detections of a diverted pharmaceutical medication occurred less than 1% of the

time for both populations and are not shown in this table.

A substance can have more than one origin, e.g. fentanyl can be prescribed or acquired via the illegal drug supply. Some substances are solely of pharmaceutical origin (e.g. hydromorphone,
oxycodone, gabapentinoids), and some are solely of nonpharmaceutical origin (e.g. cocaine, methamphetamine). As pharmaceutical fentanyl was not widely available, in the cases where the
origin of the fentanyl was unknown, it was likely of nonpharmaceutical origin.

2The denominators in these columns are the number of deaths where the substance or combination of substances was detected.

" Ethanol (alcohol) originates in the alcoholic beverage industry and is classified as neither pharmaceutical nor nonpharmaceutical; it can sometimes be toxicologically detected as a result of

decomposition.

¢ Morphine and amphetamine are active metabolites of other substances (diacetylmorphine [heroin] and methamphetamine, respectively) and their presence may be because they or the par-

ent substance was consumed.

4 Multiple drug toxicity denotes deaths for which multiple substances contributed to death, but the specific substances involved were not listed.

It is important that these opportunities for
intervention not be missed through nega-
tive experiences such as prevailing stigma
associated with chronic pain and sub-
stance use. In this study, people with a
history of chronic pain had negative expe-
riences when accessing health care ser-
vices more often than those without such
a history. These negative experiences
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further marginalize people who live with
chronic pain and people who use opioids
or other substances, possibly preventing
them from receiving adequate services.
Our findings are supported by those of a
qualitative study examining the lived
experiences of people who use sub-
stances; Dassieu et al.® also describe the
challenges in accessing interdisciplinary

pain management services, the relative
inaccessibility of nonpharmacological ther-
apies for pain (such as physiotherapy) and
the resultant potential for self-management
with illegal drugs as a last resort.

Strengths and limitations

The chart review study is based on coro-
ner and medical examiner files, which
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have different formats and investigation
protocols across jurisdictions. The vari-
ables of interest in this analysis have dif-
ferent availabilities across jurisdictions;
therefore, we are only able to present
minimum proportions.

Capacity for toxicology testing also varies
by jurisdiction and over time. The dataset
does not include information about dos-
age and regimen duration, both of which
contribute to the degree of risk for acute
toxicity. However, the overseeing coroner
or medical examiner would have assessed
specifics on prescribed medications when
determining the cause of death. Some
medications have multiple on-label and
off-label purposes; for example, buprenor-
phine, methadone and long-acting mor-
phine can be prescribed for pain or opioid
agonist therapy, and these opioids may
have been misclassified as pain medica-
tions in the absence of information on
indication(s) for use.

The ICD-11 diagnostic codes for chronic
pain were published in 2018 and were not
available to health care providers during
the study period. In addition, some people
living with chronic pain might not have
sought a diagnosis or formal care, espe-
cially if they had previously faced barriers
in accessing health care services (e.g.
stigma). It is also possible that people
with no known social contacts (such as
family or friends) were missed if there
was no one who could report on their
experiences of chronic pain and/or barri-
ers in accessing health care services.

Certain conditions associated with chronic
pain (such as endometriosis) could not be
separated from broader categories and
were not excluded from the group with no
history of chronic pain, resulting in some
misclassification of people captured as
having no history of chronic pain. In addi-
tion, a documented history of chronic
pain may have influenced the collection of
other medical and prescription histories.
Given these limitations, differences observed
between those with and those without a
history of chronic pain are susceptible to
bias. Furthermore, the cross-sectional nature
of this study precludes causal inference.

Finally, it is important to note that the
onset of the COVID-19 pandemic affected
substance use patterns and harms.3* Acci-
dental opioid toxicity deaths have almost
doubled in Canada since March 2020 and
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remain higher than pre-pandemic trends,
owing to various factors including the
supply of increasingly unpredictable and
toxic illegally manufactured drugs.** While
this present study examined a previously
undescribed national population, future
work should investigate the role of chronic
pain in the sustained increase in sub-
stance-related acute toxicity deaths since
the COVID-19 pandemic to guide policy
planning and actions.

Conclusion

Many cross-cutting and interacting factors
likely influence the distinct burden of sub-
stance-related harms, including acute tox-
icity deaths, among people with chronic
pain. Almost all the individuals with a
documented history of chronic pain
accessed health care services before their
death, and almost a third of these interac-
tions were for pain-related reasons. More
than one in 10 people with chronic pain
had an opioid prescription denied or
reduced in the 6 months before their
death. These findings signal unmanaged
pain and the need for safe, adequate and
accessible pain management solutions.
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