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At-a-glance

Injuries and poisonings associated with methamphetamine use:
sentinel surveillance, the electronic Canadian Hospitals Injury
Reporting and Prevention Program (eCHIRPP), 2011-2019

Steven R. McFaull, MSc; André Champagne, MPH; Wendy Thompson, MSc; Felix Bang, MPH

Abstract

Information from emergency department (ED) visits for methamphetamine-related inju-
ries and poisonings between 1 April 2011 and 9 August 2019 were captured from 19 sen-

tinel sites across Canada for all ages.

Overall, 1093 cases (97.6/100 000 eCHIRPP cases) were identified (59.4% male), with
female patients experiencing more poisonings (71% vs 57.4% for males). Unintentional
injuries and poisoning accounted for 14.8 % of ED presentations. Self-harm (while or as
a result of consuming methamphetamine) accounted for 11.4% of cases. The circum-
stances surrounding injuries and poisonings associated with methamphetamine are var-
ied and include self-harm, fall-related brain injuries, mental illness, criminal activity
and other circumstances. These domains should be taken into account when developing

mitigation strategies.
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Introduction

Methamphetamine is a highly addictive
stimulant that acts on the central nervous
system. Also known as “meth,” “blue,”
“ice,” “crystal,” “crank,” “peanut” and
others, methamphetamine takes the form
of an odourless, bitter-tasting white crys-
talline powder that dissolves in water or
alcohol. Methamphetamine was developed
in the 1930s from its parent drug, amphet-
amine. It was used originally in nasal
decongestants and bronchial inhalers.!3

Like amphetamine, methamphetamine use
decreases appetite and increases alertness
and energy, euphoria, physical activity,
talkativeness,
dence. Chronic use may lead to psychotic
symptoms such as hallucinations, para-
noia and anxiety.*

disinhibition and confi-

Methamphetamine differs from amphet-
amine in that, at similar doses, larger
amounts of the drug get into the brain,
making it a more potent psychostimulant.®
It also has longer-lasting and more harm-
ful effects on the central nervous system.®
Methamphetamine can be easily manufac-
tured from readily available precursor
substances.* These characteristics make it
a drug with high potential for abuse.

There are many physical, physiological
and psychological harms associated with
methamphetamine use and manufac-
ture.*”#%1 There are also sex differences
in the harms associated with metham-
phetamine use.!?

The purpose of this study is to describe
the circumstances of emergency depart-
ment (ED) visits for injuries and poison-
ings associated with methamphetamine
use or manufacture.

Highlights

® 1093 methamphetamine-related injury
and poisoning cases presented to
participating emergency depart-
ments (EDs).

® 71.4% of patients aged 10-14 years
were female; of those aged 15-19
years, 63.7% were female.

e 70.4% of the patients aged 20 years
plus were male.

e Of the 689 cases that also involved
other substances (63%), 40.9%
involved two or more other sub-
stances. Alcohol (24.4%), canna-
bis (10.7%), cocaine (7.7 %), heroin
(5.4%), opiates (3.6%) and other
substances (7.3%) were involved
when only one substance other
than methamphetamine was used.

e Compared to males, females had
more poisonings, while males more
frequently had multiple injuries.

e Self-harm accounted for 11.4% of
cases

Methods
Data source

The Electronic Canadian Hospitals Injury
Reporting and Prevention Program
(eCHIRPP) is an injury and poisoning sen-
tinel surveillance system operating in
11 pediatric and 8 general hospitals across
Canada. eCHIRPP is managed by the
Centre for Surveillance and Applied
Research at the Public Health Agency of
Canada. The eCHIRPP captures detailed
information via text fields, which allows
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more detailed coding of circumstances
and mechanisms.!”® In contrast, adminis-
trative data coding using International
Classification of Diseases, 10th Revision
(ICD-10-CA)** lacks the specificity to iden-
tify methamphetamine-related cases and
does not provide details surrounding the
circumstances of the incident.

Extraction of cases

We searched the eCHIRPP database for
cases (all ages) of methamphetamine-
related injuries and poisonings in the sys-
tem as of 9 August 2019. Cases were
included if the injured/poisoned person
was a consumer and/or a manufacturer of
methamphetamine or if the patient was
injured by a person under the influence of
and/or manufacturing methamphetamine
(including infants born to addicted moth-
ers and child bystanders). Since people
could be injured (as opposed to poisoned),
we used a broad, bilingual (English and
French) text search to identify records
using the eCHIRPP narrative and sub-
stance ID fields. A detailed list of 83 terms
in both official languages (available upon
request) was used in the initial search.
Ultimately, the majority of cases (82.1%)
were identified with four keywords/
strings: “meth,” “crystal meth,” “speed”
and “ice.” The data were cleaned by min-
ing the narrative fields using Practical
Extraction and Report Language (PERL)
regular expressions'’ in SAS version 9.4
(SAS Institute Inc., Cary, NC, USA), and
all irrelevant expressions (e.g. “speed
bumps,” “speeding”) were excluded.

» e«

The clean dataset was manually reviewed
and coded with further circumstantial
details (police involvement, use of other
substances, self-harm, “on a bender,” pre-
sented with an unintentional injury, etc.).

Statistical analyses were conducted using
SAS version 9.4, Epi Info 7.2.0.1 (CDC,
Atlanta, GA, USA) and Microsoft Excel
(2013).

Results
Overview

Overall, 1093 patients (97.6/100,000 cCHIRPP
cases) were identified for the period between
1 April 2011 and 9 August 2019; of these,
59.4% (n = 649) were male. Among
those aged 10-14 and 15-19 years, females
accounted for 71.4% and 63.7%, respec-
tively. Of those aged 20 years and older,
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males predominated at 70.4% (see Figure 1
for the normalized age and sex distribution).

Location

The location where the injury occurred
was specified in 420 cases (38.4%). Of
those, 30.2% occurred in the patient’s
own home and 16.9% in another private
home. About one-quarter (26.4%) of the
incidents happened outside, on a road or
in an alley or public park. The injury
occurred in a group home in 7.1% of
cases. The remaining incidents (approxi-
mately 20%) occurred in hospitals, bars,
hotels and numerous other locations, with
each type of location contributing only a
few per cent overall.

Circumstances

At 14.8%, unintentional injuries (aside
from the toxic effects of the substances)
were the most frequent circumstances
surrounding the ED presentation (see
Table 1). Of these unintentional injuries,
30.2% were falls. Self-harm, including
attempted suicide, accounted for 11.4% of
cases. People aged 15-29 years accounted
for the highest percentage of self-harm
(data not shown). Of the self-harm cases
aged 10-19 vyears, 75% were female;

among those aged 20-49 years, 66.7%
were male. Of the 1093 identified patients,
10.8% involved police or criminal activity
and 9.4% involved violence (family and
other).

Use of other substances

Of the 1093 identified patients, 404 (37 %)
involved methamphetamine use alone. Of
the remaining 689 cases, 40.9% involved
polysubstance use (i.e. the simultaneous
use of two or more substances in addition
to methamphetamine). When only one
other substance was involved, the follow-
ing distribution was observed: alcohol
(24.4%), cannabis (10.7%), cocaine (7.7%),
heroin (5.4%), opiates (3.6%) and other
substances (e.g. LSD, ecstasy, psycho-
active medications) (7.3%).

Injuries and poisonings — sex differences

The 1093 patients had a total of 1389 inju-
ries and poisonings, as 27.1% had multi-
ple injuries. The sex differences in the
injury and poisoning patterns were as fol-
lows: male patients had multiple injuries
more frequently (32.8% vs. 18.7% for
females; p < .001); female patients had
more poisonings (71% vs. 57.4% for males;
p < .001). Also, male patients had a

FIGURE 1
Normalized® age and sex distribution of emergency department visits associated with
methamphetamine use, eCHIRPP, 2011-2019 (N = 1093)
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Abbreviation: eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program.
* Expressed as a proportion of all eCHIRPP cases in the given age group (x 100 000).
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TABLE 1
Circumstances leading to an emergency department visit associated
with methamphetamine use, eCHIRPP, 2011-2019 (N = 1093)

Number
Circumstances? leading to ED visit Frequency (n) Per cent (%)
Unintentional injury 162 14.8
Fall 49 4.5
Motor vehicle collision 32 2.9
Bicyclist, pedestrian 22 2.0
Other unintentional injury® 59 5.4
Self-harm, suicide 125 11.4
Police involvement/criminal activity* 118 10.8
Known? addict/abuser 108 9.9
On a binge/bender® 106 9.7
Violence 103 9.4
Other violencef 77 7.0
Family violence 26 2.4
Found having a seizure/unresponsive 82 7.5
Found wandering, homeless 62 5.7
Depression, anxiety, mentally ill 59 5.4
Partying (including at a rave) 37 3.4
Asking for help 9 0.8
Other person injected or “slipped” pill¢ 8 0.7
Undergoing meth withdrawal® 7 0.6
Bad batch/“different from usual” 6 0.5
Took meth, NFS 93 8.5
Other' 8 0.7
Total 1093 100.0

Abbreviations: eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program; ED, emergency department;

NFS, not further specified.

? Each case was coded into only one category based on information in the patient's narrative.
® Includes burns, work-related, struck by/against, poisoning, needle stick.
¢Includes police chases, break and enter, rowdiness, running into traffic.

4 Patient was known to ED staff.

¢ Qver a period of days; including in “trap houses, flop houses.”

f Assaulted; in a fight; sexual assault.

¢ Patient was injected with or ingested methamphetamine unwillingly.

" Includes infants born to addicted mothers.

"Includes injury in fire (related to use) and during manufacture/“cooking”; pregnant; in chronic pain; took to help study; at safe

injection site”.

higher proportion of fractures (21.5% vs
11.1%; p < .005) and females had a
higher proportion of bruises and abra-
sions (16.3% vs. 7.9%; p < .005). After
evaluation in EDs, females more fre-
quently had a diagnosis of “no injury
detected” (11.8% vs. 4.4% for males;
p < .005). Males had a higher proportion
of traumatic brain injuries (9.8% vs. 5.2%
for females), but due to the low counts,
this was statistically not significant
(p = .06). Thirteen patients had frostbite
due to prolonged exposure to cold (“found
outside unresponsive”). Males accounted
for 11 of these 13 cases, but due to low
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counts the difference was not statistically
significant (p = .21).

Treatment in the emergency department

Overall, 17.7% of male cases and 10.8%
of female cases (p < .001) who presented
to the ED were admitted. A further 2.9%
of cases were admitted for reasons other
than injury (e.g. addiction treatment).

Discussion

The physical and psychological harms to
users as well as to families and society

can be considerable, making metham-
phetamine use a serious public health
concern.”

The opioid crisis in Canada has shown
that various factors contribute to sub-
stance abuse increasing rapidly in popula-
tions.”” Thus continued surveillance is
necessary to detect changes and imple-
ment mitigation strategies.

The eCHIRPP narratives allow contextual
information and further circumstantial
details can be gleaned, for example,
involvement of police/criminal activity,
family violence, psychological state, self-
harm, homelessness and other situations.
This information can be used in health
promotion and injury mitigation efforts.
The eCHIRPP database has been previ-
ously used in the same way to describe
suspected opioid-related poisonings.®

We observed sex differences with respect
to poisonings, injuries and self-harm. Such
sex differences (which have been previ-
ously reported'?) should be kept in mind
when developing prevention initiatives.

Strengths and limitations

The eCHIRPP does not capture all the inci-
dents in Canada, but only those present-
ing to the participating EDs. Because most
of the eCHIRPP hospitals are pediatric
(and usually located in major cities), cer-
tain populations are underrepresented, for
example, rural inhabitants (including some
Indigenous peoples), older teens and adults.

While eCHIRPP captures people who are
dead-on-arrival, those who died at the
scene or later in hospital are not included.
Patients who bypass the ED registration
desk for immediate treatment may also
not be captured as is the case for those
who do not complete an Injury/Poisoning
Reporting form.

In the case of polysubstance use, it is not
possible to determine the effects of the
individual substances on the outcome. In
addition, sex differences in use behaviors
and drug responses may result in a bias
of those presenting to the ED.'2"

Conclusion
The circumstances, sex and age differ-

ences to do with injuries and poisonings
associated with methamphetamine use and
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manufacture should be taken into account
when developing mitigation strategies.
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