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Abstract

Introduction: The opioid epidemic is currently a major public health problem in
Canada. As such, knowledge of upstream risk factors associated with opioid use is
needed to inform injury prevention, health promotion and harm reduction efforts.

Methods: We analyzed data extracted from 11 pediatric and 6 general hospital emer-
gency departments (EDs) as part of the electronic Canadian Hospitals Injury Reporting
and Prevention Program (eCHIRPP) from March 2011 to June 2017. We identified sus-
pected opioid-related injuries using search strings and manually verified them. We com-
puted age-adjusted and sex-stratified proportionate injury ratios (PIRs) and 95%
confidence intervals (CIs) to compare opioid-related injuries to all injuries in eCHIRPP.
Negative binomial regression was used to determine trends over time. We conducted
qualitative analyses of narratives to identify common themes across life stages.

Results: Between March 2011 and June 2017, 583 suspected opioid-related poisoning/
injury cases were identified from eCHIRPP. Most of the cases were females (55%). Many
of the injuries occurred in patients’ own homes (51 %). Forty-five percent of the injuries
were intentional self-harm. Among children (aged 1-9 years), most injuries were caused
by inadvertent consumption of opioids left unattended. Among youth (aged 10-19 years)
and adults (aged 20-49 years), opioid use was associated with underlying mental ill-
ness. Overall, the average annual percent change (AAPC) in the rate of injuries (per
100 000 eCHIRPP cases) has been increasing since 2012 (AAPC = 11.9%, p < .05). The
increase is particularly evident for males (AAPC = 16.3%, p < .05). Compared to other
injuries, people with suspected opioid-related injuries were more likely to be admitted
to hospital (PIR = 5.3, 95% CI: 4.6-6.2).

Conclusion: The upstream determinants of opioid-related injuries are complex and
likely vary by subpopulations. Therefore, continued monitoring of risk factors is impor-
tant in providing the evidence necessary to prevent future overdoses and deaths.

Highlights

e Compared to all injuries in eCHIRPP,
those with opioid-related injuries
were more likely to be female, and
the injuries were more likely to
occur with the intent to self-harm,
at home, between 12:00 a.m. and
7:59 a.m. and to result in admis-
sion to the hospital.

e The average annual percentage
change (AAPC) in the number of
suspected opioid-related injury/poi-
soning cases (per 100 000 eCHIRPP
cases) has been increasing since
2012 (AAPC = 11.9%, p < .05).
The increase is particularly evident
for males (AAPC = 16.3%, p < .05).

* Among young children (aged < 5
years), access to medication (e.g.
pills found on the floor), combined
with lack of supervision, was the
most common factor contributing
to opioid-related poisoning.

e Suicide attempt accounted for the
largest proportion of cases in youth
(33%), followed by older adults
(28%) and adults (9%). Recreational
use of opioids was most commonly
reported by adults.
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Introduction

In recent years, the number of deaths and
hospitalizations related to opioid use has
been increasing dramatically in some
regions within Canada, with little evidence
that the crisis is abating. In 2016, there
were 2861 apparent opioid-related deaths
(8.1 per 100 000) in Canada, far exceeding
the number of motor vehicle fatalities
(5.2 per 100 000) in 2015.1% Similarly, the
Canadian Institute for Health Information
(CIHI) also reported parallel increases in
opioid-related emergency department (ED)
visits and hospital admissions in some
parts of Canada.’ Particularly concerning
were youths (aged 15-24 years), the age
group for which some of the largest
increases have been observed for both
hospitalizations and ED visits.?

The current opioid crisis in Canada has
been driven by high opioid-prescription
rates as well as the increased importation
of highly potent synthetic opioids supply-
ing the illegal market such as fentanyl and
the more potent carfentanil. Although
many reports have focussed on opioid-
related deaths among adults, much of the
current discourse surrounding the opioid
crisis has failed to examine the situation
in youth and adolescents. The electronic
Canadian Hospitals Injury Reporting and
Prevention Program (eCHIRPP) collected
data from 11 pediatric hospitals and 6 gen-
eral hospitals across the country on opioid-
related poisonings and injuries, and thus
presents an existing data source that may
provide some additional insight into the
crisis. In addition, this surveillance system
collected narrative information on circum-
stances prior to the injuries and poison-
ings, thereby providing opportunities for
in-depth analyses.

Study objectives

The purpose of this study was to provide
an overview of ED visits for suspected
opioid-related poisonings or injuries recorded
in eCHIRPP from March 2011 to June 2017.
Specifically, the objectives of this study
were to

e describe the epidemiology (person, place
and time) of opioid-related poison-
ings/injuries and compare it to that of
all other injury events in eCHIRPP;

e examine temporal trends (2011-2016),
by sex and age group; and
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e describe contextual factors (e.g. intent,
preinjury events) surrounding opioid-
related poisonings/injuries (and iden-
tify patterns by life stages) through
qualitative evaluation.

Methods
Data source

eCHIRPP is an ED-based injury and poi-
soning sentinel surveillance system funded
and administered by the Public Health
Agency of Canada (PHAC). Details on the
development and recent advances of the
CHIRPP have been described elsewhere.*
Established in 1990, the CHIRPP currently
operates in 11 pediatric and 6 general hos-
pitals across Canada. During their visit to
the ED of a participating CHIRPP hospital,
patients (or someone on their behalf, e.g.
a parent or guardian) are asked to fill out
a reporting form detailing the circum-
stances of the injury/poisoning event (e.g.
time, place, activity), including both close-
ended and open-ended (free-text) ques-
tions. The attending physician or other
hospital staff then complete the form by
providing details on clinical features (e.g.
body part and nature of injury) and treat-
ment or disposition. Since 2011, instead of
centralized data entry and coding by
PHAC, data have been entered directly by
CHIRPP site coordinators into a web-based
electronic system (eCHIRPP), which greatly
enhances the timeliness of data entry and
dissemination. PHAC coders then verify
the data accessed through the online
eCHIRPP platform, perform interpretive
coding of free-text narratives and conduct
data quality checks. For the purposes of
this study, analyses were based on data
recorded in eCHIRPP from March 2011 to
June 27, 2017 (all ages; total records
searched: n = 786 758). The quality of
CHIRPP data has been previously evaluated.>®

Case selection

We conducted a search of all relevant data
fields, including narratives, product codes
and substances, within the eCHIRPP data-
base to identify all suspected opioid-
related poisonings and injuries. We
defined a “suspected” injury event as one
meeting the search criteria. The search
strategy was developed using search terms
that included generic drug names (e.g.
“amidone,” “buprenorphine,” “codeine,”
“fentanyl,” “heroin,” “hydrocodone,” “hydro-
morphone,” “laudanum,” “meperidine,”
“methadone,” “morphine,” “naloxone,”

» e«

“oxycodone” and “tramadol”), common

trade (brand) names (e.g. “Dilaudid,”
“Duragesic,” “Empracet,” “Emtec,”
“Endocet,” “Lenoltec,” “MS Contin,”
“Narcan,” “OxyContin,”  “Oxycocet,”
“Percocet,” “Roxicet,” “Statex,” “Suboxone,”

“Tramacet,” “Tylenol” (#1, 2, 3 or 4) and
“Vicodin”), and nonspecific terms (e.g.
“opiate,” “opioid” and “opium”). Syno-
nyms, truncated terms and different spell-
ings/misspellings were also searched
where applicable. To ensure the accuracy
of case selection, we reviewed the narra-
tives of all cases captured by the search
and excluded cases where the poisoning/
injury event did not involve opioids (e.g.
taking regular Tylenol [acetaminophen]
only, or taking opioid pain medication
after an injury event with no indication of
poisoning or adverse reaction). Cases for
which the date of poisoning/injury or date
of birth were unknown were excluded
(n = 2).

Variables

Variables pertaining to person (age and
gender), place (location where the poison-
ing/injury event occurred) and time (year,
day of the week and time of the day) were
obtained from the eCHIRPP database.
Other variables of interest included intent
of poisoning/injury (unintentional, inten-
tional self-harm or assault/maltreatment)
and disposition (observation or treatment
in ED or admission to hospital). Addi-
tionally, since drugs and substances are
not routinely coded or are only coded into
broad categories in the eCHIRPP database,
we reviewed the narrative fields (Injury
Event Description, Product, and Substance)
of all identified cases to manually code
specific opioids and any co-occurring sub-
stances (e.g. alcohol, medications, illicit
drugs) involved. For combination prod-
ucts such as those containing acetamino-
phen plus an opioid (e.g. codeine in
Tylenol 3, oxycodone in Percocet), the
nonopioid component (acetaminophen)
was coded as a co-occurring substance.

Statistical analysis

We conducted descriptive analyses to
examine the distribution of characteristics
(age, location, day of week, time of day,
intent and disposition) of suspected opi-
oid-related poisoning and injury cases,
overall and stratified by gender. We calcu-
lated means and standard deviations (SDs)
for continuous variables, while frequency
distributions (counts and proportions) were
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computed for categorical variables. We
also generated frequency distributions to
identify the most commonly involved opi-
oids and co-occurring substances by age
group (< 10, 10-19, 20-49, and > 50
years) and gender. Furthermore, we used
proportionate injury ratios (PIRs) to com-
pare specific characteristics of opioid-
related cases to all injury/poisoning cases
within the eCHIRPP database. The PIR
was calculated as a ratio of the observed
number of opioid-related cases for a given
characteristic (e.g. intentional self-harm)
to the expected number of cases based on
age- (10-year age groups) and sex-specific
proportions of that characteristic among
all eCHIRPP cases.” We calculated PIRs
with 95% confidence intervals (CIs) for
both sexes combined, and separately for
males and females.

Since CHIRPP is not population-based,
incidence rates could not be determined;
instead, we calculated the proportion of
opioid-related cases among all injury/
poisoning cases in eCHIRPP (presented
as number of opioid-related cases per
100 000 eCHIRPP cases) for each year.
We evaluated temporal trends in the pro-
portion of opioid-related poisonings/inju-
ries among all eCHIRPP cases using
negative binomial regression and calcu-
lated average annual percent changes
(AAPCs) with 95% CIs, overall and by
gender and age group. The AAPC was
calculated using the following formula:
AAPC = [ef — 1] x 100, where B is the
slope from the regression of log propor-
tions on year.® We included 2017 data up
to the month of June but excluded any-
thing between January and June 2017
from the trend analysis because of incom-
plete data due to potential delays in data
entry by CHIRPP sites and possible differ-
ential (i.e. more timely) reporting of opi-
oid-related cases relative to other injuries.
We also conducted analyses excluding
cases from 2011 (i.e. the year CHIRPP
transitioned to eCHIRPP) and then includ-
ing 2011 but excluding 2016 (because of
delayed reporting by some hospitals) to
examine the potential impact on trends.
We also conducted additional sensitivity
analysis restricting to only the 11 pediatric
hospitals to determine potential impacts
on the trends. All analyses were per-
formed using SAS Enterprise Guide, ver-
sion 5.1 (SAS Institute Inc., Cary, NC,
USA) and Microsoft Excel 2014 (Microsoft
Corp., Redmond, WA, USA).
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Qualitative coding and analysis of
narratives

To supplement the quantitative statistical
analysis as described above, we conducted
a qualitative analysis of the free-text nar-
ratives to provide a better understanding
of contextual factors and circumstances
that may have contributed to opioid-
related poisonings and injuries. We used
content analysis to code the narratives
through an inductive approach.”!® First,
we scanned the narratives to identify
recurrent words, phrases, events or
themes. We then developed coding cate-
gories and subcategories based on key
themes emerging from the data. Next, nar-
ratives of individual cases were read and
re-read in detail and coded into relevant
categories in an iterative process involving
ongoing interpretation of data and modifi-
cation of the coding scheme (e.g. adding
or collapsing categories). Coding was
completed independently by two mem-
bers of the research team (VC and ST),
and discrepancies were resolved through
discussion and consensus. Given differ-
ences in risk factors and context surround-
ing injuries/poisonings, results were
presented by specific life-stage groups:
newborns and infants (aged < 1 year);
toddlers and children (1-9 years); youth

(10-19 years); adults (20-49 years); and
older adults (> 50 years). In addition to
descriptions and examples of the identi-
fied themes, we also reported frequencies
of coded categories. Themes and contexts
were grouped into broader categories
based on temporality: 1) event (the injury
event itself, e.g. overdose with suicidal
intent); 2) proximal (more immediate/
recent) factors likely contributing to the
event (e.g. recent life stressors); and
3) distal (upstream) risk factors (e.g. men-
tal health, history of substance abuse, pre-
vious self-harm/suicide attempts).

Results
Case characteristics

A total of 583 suspected opioid-related
poisoning/injury events were reported to
eCHIRPP between March 2011 and June
2017, of which 55% involved females.
Table 1 presents basic demographic and
injury characteristics of the cases, overall
and by gender. Due to the nature of
CHIRPP hospitals (mostly pediatric), nearly
two-thirds (66%) of all cases identified
involved people under 20 years of age
(males: 58%, females: 72%). Youth aged
15 to 19 years accounted for the greatest
proportion of cases among both males

TABLE 1
Characteristics of suspected opioid-related emergency department visits,
overall and by gender, eCHIRPP, March 2011 to June 2017

Characteristic nA(!’:o) A:T‘I,Z; F«;n:;:)e s
Total 583  (100) 261 (44.9) 322 (55.2)
Age (years)
Mean (SD) 221 (17.8) 241 (19.1) 20.5 (16.6)
Median (IQR) 16 (13-32) 16 (10-38) 16 (14-23)
Age group (years)
<1 18 3.1 8 () 10 @1
1 37 (63) 15 (5.7) 22 (6.8
2-9 73 (12.5) 41 (15.7) 32 (99
10-14 65 (11.1) 20 (7.7) 45 (14.0)
15-19 189  (32.4) 67 (25.7) 122 (37.9)
20-29 45 (7.7 19 (73) 26 (8.1)
30-39 46 (1.9 27 (10.3) 19 (59
40-49 50 (8.6) 32 (123) 18 (5.6)
50-64 44 (1.5 26 (10.0) 18 (5.6)
>65 16 .7) 6 (23) LRERY)

Continued on the following page

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice




TABLE 1 (continued)
Characteristics of suspected opioid-related emergency department visits, overall and by
gender, eCHIRPP, March 2011 to June 2017

(26%) and females (38%), whereas chil-
dren aged 5 to 9 years accounted for less
than 1% of all cases. Overall, 48% of
cases were unintentional in nature and

.. All Males Females
Characteristic n (%) n %) n (%) 45% occurred With. the i.ntention to self-
harm. Notably, intentional self-harm
Intent accounted for a larger proportion of cases
Unintentional 280  (48.0) 143 (54.8) 137  (42.5) among females (51 %) than males (37%).
Intentional self-harm 261 (44.8) % (36.9) 165 (51.2) Moreover, while cases involving patients
under 10 years of age were almost exclu-
Maltreatment or assault 10 (1.7) 5 (1.9 5 (1.6 sively unintentional, 57%, 55% and 65%
Other/not specified 32 (5.5) 17 (6.5 15 (4.7) of cases involving people aged 10 to 19, 20
Location® to 49, and 50 years or older, respectively,
were due to intentional self-harm (data
Own home 299  (51.3) 116 (44.9) 183  (56.8) not shown). In terms of location of injury/
Other people’s homes 45 (7.7) 25  (9.6) 20 (6.2 poisoning, the majority of cases occurred
Residential institution 10 1.7 5 (1.9 5 (1.6 in the person’s own home (51%). Other
common places of occurrence (where
School or public administrative 1 (1.9 6 3 5 (1.6 specified) included other people’s homes
location (8%) and street, highway or public road
Street, highway or public road 24 (4.1) 16 (6.1 8 (2.5 (4%). No clear patterns were observed by
Trade or service location 15 (2.6 10 (3.8 5 (1.6 day of the week, with the hlghe'st and
) lowest number of cases occurring on
Unspecified/unknown 164  (28.1) 76 (29.1) 88 (27.3) Friday (16%) and Thursday (12%), respec-
Day of week tively. Where time of the day was reported
Monday 88  (15.1) 36 (13.9) 52 (16.1) (n = 394), the largest proportion of cases
occurred between 4:00 p.m. and 7:59 p.m.
Tuesday 83 (142 a1 (57) 22 130 (27%). Of all suspected opioid-related
Wednesday 89 (15.3) 42 (16.1) 47  (14.6) cases, 30% resulted in admission to the
Thursday 68 (11.7) 33 (126 35 (10.9) hospital, with a higher proportion among
females (32%) than males (27%).
Friday 93 (16.0) 44 (16.9) 49 (15.2)
Saturday 90  (15.4) 42 (16.1) 48  (14.9) Comparisons with all cases in eCHIRPP
Sunday 72 (12.3) 23 (8.9 49 (152 Table 2 presents PIRs comparing sus-
Time of day pected opioid-related poisoning/injury
12:00 2.m.—3:59 a.m. 51 (8.7) 2 (84 29  (9.0) cases to all cases in eCHIRPP in terms of
gender, intent, location, day of the week,
4:00 a.m.—7:59 a.m. 28 (4.8 20 (7.7) 8 (2.5 time of the day and disposition. Compared
8:00 a.m.—11:59 a.m. 48 (8.2 23 (8.9 25 (7.9 to all injury/poisoning cases in eCHIRPP,
12:00 p.m.—3:59 p.m. 78 (13.4) 33 (126 45 (14.0) opioid-related cases were significantly more
likely to involve females (PIR = 1.30,
4:00 p.m.—7:59 p.m. 105  (18.0) 38 (14.6) 67 (20.8) 95% CI: 1.16-1.45), to occur with the
8:00 p.m.—11:59 p.m. 84 (14.9) 38 (14.6) 46  (14.3) intent to self-harm (PIR = 25.00, 95% CI:
Unknown 189 (32.4) 87 (33.3) 102 (1.7 22.15-28.23) and to occur in the person’s
— own home (PIR = 1.98, 95% CI: 1.77-2.22)
Disposition or in a residential institution (PIR = 2.61,
Left without being seen or advice only 52 (8.9 23 (8.9 29  (9.0) 95% CI: 1.40-4.85). PIRs for day of the
Treated in ED, follow-up PRN 13 (19.4) 62 (238 51 (58  Week were notsignificantly different com-
pared to eCHIRPP cases in general, except
Treated in ED, follow-up required 93 (16.0) 37 (142 56 (17.4) that a lower proportion of opioid-related
Observed in ED, follow-up PRN 100 (17.2) 52 (19.9) 48  (14.9 cases occurred on Sunday among males
= 0, . — i ifi-
Observed in ED, follow-up required 52 (8.9 17 (6.5 35 (10.9) (PIR 0.62, 95% Cl: 0'1_12 0.94). Slgm,ﬁ
cantly elevated proportions of opioid-
Admitted to hospital 173  (29.7) 70  (26.8) 103  (32.0) related cases occurred from 12:00 a.m. to

3:59 a.m. (PIR = 3.01, 95% CI: 2.29-3.96)
and from 4:00 a.m. to 7:59 a.m. (PIR = 1.88,
95% CI: 1.30-2.73). Furthermore, com-
pared to all cases in eCHIRPP, opioid-
related cases were significantly more likely
to be observed in the ED (follow-up as
needed) (PIR = 5.54, 95% CI: 4.64-6.86)

Abbreviations: eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program; ED, emergency department;
IQR, interquartile range; PRN, as needed; SD, standard deviation.

2 Only locations with more than 5 cases are shown.
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TABLE 2
Age- and gender-adjusted proportionate injury ratios (PIR) for suspected opioid-related cases compared
to all injury/poisoning cases in eCHIRPP, overall and by gender, March 2011 to June 2017

All Males Females
Characteristic
PIR 95% ClI PIR 95% ClI PIR 95% Cl
Gender
Male 0.78 0.69-0.88 n/a n/a
Female 1.30 1.16-1.45 n/a n/a
Intent
Unintentional 0.50 0.44-0.56 0.57 0.48-0.67 0.44 0.38-0.52
Intentional self-harm 25.00 22.15-28.23 44.25 36.23-54.05 19.95 17.13-23.24
Maltreatment or assault 1.25 0.67-2.32 1.08 0.45-2.61 1.48 0.61-3.55
Other/not specified 11.08 7.83-15.66 13.64 8.48-21.95 9.13 5.50-15.14
Location®
Own home 1.98 1.77-2.22 1.80 1.50-2.16 2.11 1.83-2.44
Other people’s homes 1.32 0.99-1.77 1.63 1.10-2.41 1.07 0.69-1.65
Residential institution 2.61 1.40-4.85 3.50 1.46-8.40 2.08 0.86-4.99
School or public administrative location 0.13 0.07-0.23 0.18 0.08-0.40 0.10 0.04-0.23
Street, highway or public road 0.54 0.36-0.81 0.81 0.50-1.32 0.33 0.16-0.65
Trade or service location 0.94 0.57-1.57 1.43 0.77-2.66 0.56 0.23-1.35
Unspecified/unknown 1.06 0.91-1.24 1.01 0.80-1.26 1.11 0.90-1.37
Day of week
Monday 1.09 0.88-1.34 1.00 0.72-1.39 1.16 0.88-1.52
Tuesday 1.02 0.82-1.27 1.13 0.83-1.54 0.93 0.69-1.26
Wednesday 1.08 0.88-1.33 1.14 0.84-1.54 1.04 0.78-1.38
Thursday 0.83 0.65-1.05 0.91 0.64-1.27 0.77 0.55-1.07
Friday 1.12 0.91-1.37 1.17 0.87-1.57 1.08 0.82-1.43
Saturday 0.99 0.81-1.22 1.02 0.75-1.38 0.97 0.73-1.29
Sunday 0.87 0.69-1.09 0.62 0.42-0.94 1.06 0.80-1.41
Time of day
12:00 a.m.-3:59 a.m. 3.01 2.29-3.96 2.76 1.82-4.19 3.23 2.25-4.65
4:00 a.m.—7:59 a.m. 1.88 1.30-2.73 2.89 1.86-4.48 1.01 0.50-2.01
8:00 a.m.~11:59 a.m. 0.54 0.40-0.71 0.55 0.37-0.83 0.52 0.35-0.78
12:00 p.m.—3:59 p.m. 0.56 0.45-0.70 0.52 0.37-0.74 0.59 0.44-0.79
4:00 p.m.~7:59 p.m. 0.71 0.59-0.86 0.59 0.43-0.81 0.80 0.63-1.02
8:00 p.m.—11:59 p.m. 1.08 0.87-1.33 1.11 0.81-1.52 1.06 0.79-1.41
Unknown 1.95 1.69-2.25 2.03 1.65-2.51 1.88 1.55-2.28
Disposition
Left without being seen, or advice only 0.36 0.27-0.47 0.39 0.26-0.59 0.33 0.23-0.48
Treated in ED, follow-up PRN 0.49 0.41-0.59 0.59 0.46-0.75 0.41 0.31-0.54
Treated in ED, follow-up required 0.67 0.55-0.82 0.55 0.40-0.76 0.78 0.60-1.02
Observed in ED, follow-up PRN 5.64 4.64-6.86 6.92 5.28-9.09 4.69 3.54-6.23
Observed in ED, follow-up required 3.77 2.88-4.95 4.74 2.95-7.62 3.43 2.46-4.78
Admitted to hospital 5.32 4.58-6.17 3.81 3.01-4.81 7.29 6.01-8.84

Abbreviations: Cl, confidence interval; eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program; ED, emergency department; n/a, not applicable; PIR, proportionate
injury ratio; PRN, as needed.

 Only locations with more than 5 cases are shown.
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or admitted to the hospital (PIR =
95% CI: 4.58-6.17).

5.32,

Temporal trends

Table 3 provides results of trends analyses
for suspected opioid-related poisonings
and injuries for the period between 2011
and 2016. In order to assess the robust-
ness of the trends, we also examined dif-
ferent points within this period. Overall,
there was a consistent increasing trend for
suspected opioid-related poisonings/inju-
ries for this period. Although the confi-
dence intervals were large, significant
AAPCs in the number of suspected opioid-
related injury/poisoning cases (per 100 000
eCHIRPP cases) were observed starting in
2012 (AAPC = 11.9%, p < .05). The
increase is particularly evident for males
(AAPC = 16.3%, p < .05). Additional
analyses were also conducted restricting
to only the 11 pediatric hospitals to deter-
mine potential impacts on the trends.
Overall, the pattern of results described
above did not change (data not shown).

Opioid types and co-occurring substances

The types of opioids and co-occurring
substances most commonly used in sus-
pected opioid-related cases are summarized

in Figure 1. The most commonly used
types of opioids among children (< 10 years)
and youth (10-19 years) were oxycodone
(30%) and codeine (56%), respectively,
frequently as combination medication
products containing opioids plus acet-
aminophen (e.g. Tylenol 3, Percocet). In
male adults (20-49 years), use of hydro-
morphone (18%), oxycodone (18%),
morphine (17%), and heroin (14%) was
most common. In female adults, use of
hydromorphone (22%), codeine (18%),
and morphine (18%) was most common.
Morphine was the opioid most commonly
used by male adults aged 50 years or older
(34%) and the second most common type
of opioid used by older female adults
(25%), after oxycodone (32%). Co-occurring
substance use other than acetaminophen
was common in both males and females
across all age groups (except for < 10
years, with very few cases). Alcohol was
the most common co-occurring substance
used in older male adults (44%) and the
second most common co-occurring sub-
stance among youth and adults. Other
common co-occurring substances included
cannabinoids, benzodiazepines, nonste-
roidal anti-inflammatory drugs, metham-
phetamine and cocaine.

TABLE 3
Average annual percentage changes (AAPC) in the number of suspected opioid-related
poisoning/injury cases (per 100 000 eCHIRPP cases) during different time periods

Period and group AAPC (%) 95% CI p
2011-2016
All 6.00 —-2.81, 15.61 .188
Males 6.89 —6.06, 21.63 312
Females 5.12 -3.69, 14.74 .262
2011-2015
All 7.49 -5.60, 22.41 276
Males 9.14 -9.66, 31.86 .365
Females 6.12 -7.24,21.41 .387
2012-2016
All 11.89 2.95, 21.61 .008"
Males 16.34 2.60, 31.93 .018"
Females 8.27 —-3.55, 21.54 178
2012-2015
All 19.48 11.01, 28.60 <.001"
Males 28.94 18.30, 40.54 <.001"
Females 12.53 —7.28, 36.57 232

Abbreviations: AAPC, average annual percentage change; Cl, confidence interval; eCHIRPP, electronic Canadian Hospitals Injury

Reporting and Prevention Program.
*p <.05.
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Qualitative analysis of narratives

Qualitative analyses of narratives are
summarized in Table 4. Among young
children (aged < 5 years), access to medi-
cation (e.g. pills found on the floor,
retrieved from purse or cabinet), in com-
bination with lack of supervision (e.g.
playing alone), is the most common factor
contributing to opioid-related poisoning.
In addition, of the poisoning cases in chil-
dren younger than one year old, mothers
who took opioids while pregnant were
reported in six cases.

Suicide attempt (where mentioned in nar-
rative) accounted for the largest propor-
tion of cases in youth (33%), followed by
older adults (28%) and adults (9%).
Recreational use of opioids was most com-
monly reported by adult cases. Mental
health was a major reoccurring theme
identified from the narratives among
youth, adults and older adults. Proximal
(direct/recent) contributing factors included
recent life stressors (e.g. argument with
family, breakup, death of a loved one) and
emotional distress (e.g. feeling sad, upset,
depressed or stressed). Distal factors
(upstream risk factors) included history of
substance abuse, depression or other
mental health issues and previous self-
harm or suicide attempts. Many opioid-
related cases also involved other injuries
(co-occurring with poisoning or as a result
of taking opioids). For example, self-
inflicted injuries (e.g. cutting wrists) were
common among youth, particularly females
aged 15 to 19, and fall-related injuries
(e.g. feeling dizzy from medication) were
common among older adults. Other inju-
ries included motor vehicle crashes and
drug-related assaults.

Discussion

In this study, we described the epidemiol-
ogy of opioid-related injuries using data
collected from eCHIRPP. Consistent with
the literature,"® our analysis of the
eCHIRPP data showed significant increases
in the rate of opioid-related injuries (per
100 000 eCHIRPP events) over time. We
also observed that females made up the
majority (55%) of these cases seen at
CHIRPP sites. While the higher proportion
of females may reflect differences in
health care-seeking behaviours between
men and women, the literature also sug-
gests that men in general are more likely
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FIGURE 1
Most commonly used opioids and co-occurring substances among suspected opioid-related cases,

by age group and gender, eCHIRPP, March 2011 to June 2017
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Abbreviations: eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program; MDMA, 3,4-methylenedioxymethamphetamine (i.e., ecstasy); NSAID, nonsteroidal anti-

inflammatory drug.

Note: Percentages do not add up to 100% because more than one opioid and/or co-occurring substance may be involved, and only the most common types are shown here.
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TABLE 4

Contextual factors surrounding suspected opioid-related cases (by age group): qualitative analysis

Age group; . Frequency Selected case
total # of cases WG el faee n (%) characteristics: n (%)
Mother was taking opioids during pregnancy
Newborns Newborn .
& infants withdrawal Newborn suffered from withdrawal symptoms (neonatal abstinence 6 33%) Age 0-2 months: 6 (100%)
syndrome) and/or were tested positive for opioids
<1 yean ision/ hild layi di d opioids (pills) withi h
n=18 Supervision Child was playing and ingested opioids (pills) within reach, e.g. o g ) 0
accessibility found on the floor (most common) or table 9L R L s ()
Child was playing (some mentioned “unsupervised,” “alone,” .
Toddlers Supervision/ or “by him/herself”) and ingested opioids (pills or liquid) within 99 (90%) Male: 50 (51%)
& children accessibility rea(.:h, e.g. found on the floor or table/counter, retrieved from o Age 1-2 years: 76 (77%)
cabinet or (mother’s) purse
(1:913;9‘(;“5) Incorrect Parent/guardian mistakenly gave the wrong drug (i.e. opioid
n= medication/dose instead of the intended medication) or the wrong dose of opioid 5 (5%) —
medication to child
Suicide attempt Overdose/poisoning with suicidal intent (e.g. “suicide attempt,” 83 (33%) Female: 63 (76%)
P “suicidal gesture,” “suicidal,” “suicidal ideation,” “wants to die”) ? Age 15-19 years: 57 (69%)
= Use of opioids for recreation or pleasure (e.g. “to get high”) Female: 20 (53%)
S Recreational 38 (15%)
s} Many (50%) mentions of “hanging out with friends” or “at a party” Age 15-19 years: 32 (84%)
Adverse effect or accidental poisoning/overdose from medication Female: 7 (54%)
Therapeutic used for pain relief/management (e.g. dental pain, injury, or 13 (5%)
chronic condition) Age 15-19 years: 8 (62%)
Emotional Mentions of feeling “sad,” “depressed,” “upset,” “stressed,” etc., Female: 28 (74%)
distress and/or wanting to “feel better” or “block out things” 38 (15%)
= (with or without suicidal intent) Age 15-19 years: 25 (66%)
‘E Argument with parent (most common), sibling, friend
& : or boy/girlfriend Female: 22 (71%)
Recent life (12%)
31 (12%
Youth stressors Other stressors: e.g. breakup, death of a loved one, abandoned, Age 15-19 years: 24 (77%)
(10-19 years) abused or raped
n =254 Male: 12 (60%)
History of substance abuse or addiction (including withdrawal) 20 (8%)
Age 15-19 years: 18 (90%)
History of .
T mental History of depression or other mental health issues (e.g. PTSD, 1 4% Female: 5 (45%)
2 “ : P Q
a .health—related hearing voices”) Age 15-19 years: 11 (100%)
issues
History of intentional self-harm (e.g. cutting) or previous suicide 8 3% Female: 7 (88%)
0,
attempt(s) Age 1519 years: 7 (88%)
Intentional Self-inflicted injuries (e.g. cutting wrists, strangling) where opioids 19 %) Female: 18 (95%)
. 0,
E self-harm were involved Age 15-19 years: 16 (84%)
=
S | Unintentional Injuries due to MVC, falls or other mechanism (under the influence 1 @%) Female: 6 (55%)
= c o 0,
S of opioids) Age 15-19 years: 8 (73%)

Assault

Injuries due to assault by others (e.g. kicked), opioids involved

than women to use more types of illegal
drugs" that would increase their risk for
ED visits and overdose deaths.

Our analysis of eCHIRPP data also showed
that most (51%) of the injuries occurred
in the person’s own home. Although
eCHIRPP data come mostly from pediatric
populations, similar observations have
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been reported in the general population.
For example, in British Columbia, 61% of
deaths due to illicit drug overdoses
occurred in private residences.!? This find-
ing is important as it presents opportuni-
ties for prevention. For example, our
analysis shows that some injuries were
caused by young children ingesting medi-
cation left unattended. Proper storage of

Continued on the following page

medication or other engineering solutions
could be used to prevent child access to
medications.

For this study, we have also analyzed the
eCHIRPP data using a qualitative method-
ology in order to identify common themes
across life-stages. Using this approach,
there were some unexpected findings that
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TABLE 4 (continued)

Contextual factors surrounding suspected opioid-related cases (by age group): qualitative analysis

Age group; L. Frequency Selected case
total # of cases UG EeSpop e n (%) characteristics: n (%)
 Use of opioids for recreational purposes Male: 12 (57%)
Recreational . : PR 21 (15%)
FE\?" cases (m(’)’stly < 30 years of age) mentioned “with friends Age 20-29 years: 12 (57%)
or “at a party
E Female: 8 (62%)
2 Suicide attempt * Overdose/poisoning with suicidal intent (e.g. “suicide attempt”) 13 (9%)
Age 20-29 years: 7 (54%)
* Adverse effect or accidental poisoning/overdose from medication
Therapeutic used for pain relief/management (e.g. dental pain, acute or chronic 5 (4%) =
pain)
it * Most involved argument with a spouse or partner
stressors 10 (7%)
_  Other stressors: e.g. breakup, stressors at home, job loss
Adults g Female: 67%
">_< A . . . . .
(2049 years) E Emotional rs\/lll(i);tdglated to difficulty coping with stress (with no mention of Age 30-49 years: 60%
n=141 distress 8 (6%)
» Some mentions of feeling “angry” or “depressed”; or “wanted to
forget”
E History of + Regular substance user (often multiple drugs), addiction problems, 18 (13%) Male: 11 (61%)
& substance abuse or going through withdrawal ’ Age 30-49 years: 10 (56%)
Fall (e.g. walking after taking opioid medication/drug) 8 (6%)
i i qf] _ Male: 15 (65%)
_ Unintentional MVC (e.g. driving under the influence of opioids)
= Other unintentional injury involving opioids (e.g. needlestick, Age 30-49 years: 13 (57%)
) . 11 (8%)
= hitting head)
£ intentional
o sl::l:-:alfn:a Self-inflicted injuries (e.g. cutting wrists) where opioids were involved — Female: 5 (56%)
. 0,
Assault Drug-related assault (e.g. beaten up, kicked, stabbed) 5 (4%) Age 30-49 years: 6 (67%)
Male: 9 (53%)
Suicide attempt * Overdose/poisoning with suicidal intent (e.g. “suicide attempt”) 17 (28%)
- Age 5064 years: 12 (71%)
=
E Recreational  Use of opioids for recreational purposes — —
. * Adverse effect or accidental poisoning/overdose from medication
Therapeutic . . L == =
used for pain relief/management (e.g. chronic pain)
Older adults
(50+ years) § Recent life + A mix of life stressors, e.g. relationship or family problems, death 10 (17%) Female: 7 (70%)
b3 . . . 0,
n=60 E stressors of a loved one, work-related stress, diagnosis of illness Age 50-64 years: 8 (80%)
Fall-related injury under the influence of medication/drug 9 (15%) Male: 5 (56%)
. . 0,
S Unintentional (e.g. feeling dizzy) Age 65+ years: 6 (67%)
=
5 Other unintentional injury involving opioids (e.g. MVC) — —
S Intentional A R . . .
self-harm Self-inflicted injuries (e.g. cutting) where opioids were involved — —

Abbreviations: MVC, motor vehicle collision; PTSD, post-traumatic stress disorder.

Note: — Suppressed due to small cell size.

merit discussion. Among cases involving
children less than one year of age, we
were surprised to find a number of new-
borns with withdrawal symptoms. These
cases may be due to either neonatal absti-
nence syndrome (NAS) not identified in
the postpartum period, or to inadequate
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duration of treatment of NAS prior to hos-
pital discharge. A report from the United
States showed that the rate of NAS has
doubled from 3.6 cases in 2009 to 7.3
cases per 1000 live births in 2013." It is
not clear, and should be investigated,
whether the same trends exist in Canada.

Mental health was a major reoccurring
theme identified from the narrative among
youth, adults and older adults. Proximal
(direct/recent) contributing factors included
recent life stressors (e.g. argument with
family, breakup, death of a loved one) and
emotional distress (e.g. feeling sad, upset,
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depressed or stressed). Distal factors
(upstream risk factors) included history of
substance abuse, depression or other
mental health issues, and previous self-
harm or suicide attempts. The themes
identified in the qualitative assessment
were also confirmed by significantly ele-
vated PIR (PIR = 25.00, 95% CI: 22.15-
28.23) for intentional self-harm. Similarly,
opioid-related cases were more likely to
be admitted to the hospital compared
to other injuries (PIR = 5.32, 95% CI:
4.58-6.17).

Strengths and limitations

This study benefited from data collected
in near real-time from 17 sentinels across
Canada. Validation studies previously con-
ducted shows the eCHIRPP data are
representative of all injuries captured.>®
Furthermore, eCHIRPP contains narrative
information that provides detailed infor-
mation on the circumstances prior to the
injury. In this study, we were able to use
the narrative to qualitatively identify reoc-
curring themes. To our knowledge, this is
the first time qualitative methodology has
been used on eCHIRPP data. In this study,
the qualitative information provided con-
text for interpreting the quantitative risk
estimates. For example, the increase in
PIR was supported by the reoccurring
theme of mental health relating to distal
factors such as history of substance abuse
and previous self-harm attempts.

Our study also has several limitations,
which may impact the interpretation of
the results. Given that eCHIRPP is sentinel
in nature, it cannot provide information
on the burden of opioid-related injuries or
provide estimates of true incidence rate.
However, eCHIRPP data has been found to
be representative of the injuries in specific
contexts, mechanisms and ages; therefore,
it can be used to monitor trends to iden-
tify changes in the patterns of the opioid-
related injuries.>® Furthermore, PIR
methodology can be used to compare opi-
oid-related injuries to other types of
injuries.

Qualitative analysis (narrative coding)
was based on information provided (writ-
ten in the text) at the time of the injury.
Therefore, the quality and comprehensive-
ness of the data are largely dependent on
the patients at that time. It is possible that
in more severe cases, patients are not
capable of providing a complete account
of the events prior to the injury or of
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recalling past history of mental illness.
Furthermore, our case definition was
based on search strings derived from nar-
ratives; it is possible that newer terms
have been introduced and as such, some
cases could have been missed. Therefore,
results should be interpreted with those
caveats.

Conclusion

The opioid epidemic is currently a major
public health problem in Canada. Results
from this study provide some evidence on
upstream risk factors associated with opi-
oid use that may be useful to inform
injury prevention, health promotion and
harm reduction efforts. The causes of opi-
oid-related poisonings and injuries are
complex and likely vary by subpopula-
tions, and therefore continued monitoring
of risk factors is important in providing
the evidence necessary to prevent future
overdoses and deaths.
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