Evidence Summary
on the Prevention of
Poisoning in Canada

PA R A C H U T E
AND
INJURY PREVENTION CENTRE,
U N I V E R S I T Y O F A L B E RTA
J U LY 2 3 , 2 0 2 0

Suggested citation:
Jiang A, Belton, kL, & Fuselli P (2020). evidence Summary on the Prevention of
Poisoning in canada. Parachute: toronto, on.

ACKNOWLEDGEMENTS
working collectively on a collaborative project is very rewarding. the process
brings together individuals from different organizations who occupy a wide range
of roles. together, the following advisors have generously contributed their time
and expertise to the creation of this paper, and we extend our sincerest gratitude.
Felix Bang, Public Health Agency of Canada
James Hardy, Health canada
minh do, Health canada
Richard wootton, Health canada
Lisa Belzak, Public Health Agency of Canada
Steven mcFaull, Public Health Agency of Canada
Xiaoquan Yao, Public Health Agency of Canada
Laurie mosher, Iwk Poison centre
dr. nancy murphy, Iwk Poison centre
Sandra newton, child Safety Link
guillaume Bélair, centre Antipoison du Quebec
dr. maude St. onge, centre Antipoison du Quebec
Anna Leah desembrana, ontario Poison centre
dr. margaret thompson, ontario Poison centre
Sandra Padovani, Parachute
kelley teahen, Parachute
cara Zukewich, Saskatchewan Prevention Institute
colleen drul, Injury Prevention centre
george Frost, Injury Prevention centre
Patricia chambers, PAdIS
Jane Huang, PAdIS
dr. mark Yarema, PAdIS
Victoria wan, Bccdc
dr. Roy Purssell, Bc drug and Poison Information centre
dr. Ian Pike, Bc Injury Prevention Research & Prevention Unit
Fahra Rajabali, Bc Injury Prevention Research & Prevention Unit

Evidence Summary on the Prevention of Poisoning in Canada

Acknow l edgement

| 1

TABLE OF CONTENTS
Executive Summary  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .3
Purpose  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4
Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5
Definition Of Poisoning  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .6
Poison Centres In Canada  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .7
History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
canadian Poison centres . . . . . . . . . . . . . . . . . . . .
canadian Association of Poison
control centres . . . . . . . . . . . . . . . . . . . . . . . . . . .
Product Formulations database . . . . . . . . . . . . . .

7
7
7
8

Populations At Risk  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .9

Pediatric, Youth and Young Adults . . . . . . . . . . . 9
older Adults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Intentional Self-Harm Poisonings . . . . . . . . . . . 10
Indigenous Peoples. . . . . . . . . . . . . . . . . . . . . . . . .11

The Impact Of Poisonings In Canada  .  .  .  .12
methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
deaths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hospitalizations . . . . . . . . . . . . . . . . . . . . . . . . . .
emergency department Visits . . . . . . . . . . . . . .
canadian Hospitals Injury Reporting and
Prevention Program (cHIRPP) . . . . . . . . . . . . . .
calls to canadian Poison centres . . . . . . . . . . .
Limitations of Poisoning data . . . . . . . . . . . . . .
economic Burden of Unintentional Poisonings
in canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

12
13
16
19

Surveillance and Surveillance Systems . . . . . . .
Public Health Agency of canada . . . . . . . .
toxicovigilance canada . . . . . . . . . . . . . . . .
canadian Surveillance System for Poison
Information (cSSPI) . . . . . . . . . . . . . . . . . . . .
Poison Prevention week . . . . . . . . . . . . . . . . . . .
toxicovigilance canada’s Public outreach
and communication working group . . . . . . . .
canadian collaborating centres on
Injury Prevention . . . . . . . . . . . . . . . . . . . . . . . . .
Parachute’s #PotcanPoisonkids Program . . . .
government of canada:
Federal Actions on opioids . . . . . . . . . . . . . . . . .

42
42
43
44
45
45
45
46
46

Remaining Challenges  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .47
national Poison centre Access . . . . . . . . . . . . . .
Products database . . . . . . . . . . . . . . . . . . . . . . . .
Integrated Surveillance Systems . . . . . . . . . . . . .
emerging Poisoning Issues . . . . . . . . . . . . . . . . .

47
47
47
47

Recommendations And Future Steps  .  .  .  .48
Advocating for Best Practices . . . . . . . . . . . . . . .
Access to Canadian-Specific
Product Information . . . . . . . . . . . . . . . . . . . . . . .
Understanding emerging Issues . . . . . . . . . . . .
carbon monoxide detectors . . . . . . . . . . . . . . . .
national Leadership . . . . . . . . . . . . . . . . . . . . . . .

49
49
49
50
50

22
23
25

Conclusion  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .50

26

Appendices  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .51

Emerging Poisoning Issues  .  .  .  .  .  .  .  .  .  .  .  .  .27
cannabis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
opioids and Illicit drugs . . . . . . . . . . . . . . . . . . .
e-cigarettes and Vaping . . . . . . . . . . . . . . . . . . .
Laundry detergent Pods . . . . . . . . . . . . . . . . . . .

Current Poisoning Prevention Initiatives  .  . 42

27
28
30
32

A: Poison control centres . . . . . . . . . . . . . . . . .
B: data Sources and methodology . . . . . . . . . . .
c: top causes for Poison centre calls. . . . . . . .
d: Undetermined Poisonings . . . . . . . . . . . . . . .

51
52
53
55

References .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .58

Poisoning Prevention Best Practices  .  .  .  .  .33
Poison centres . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Legislation and Policy . . . . . . . . . . . . . . . . . . . . .
Safer medication and Substance Packaging . . .
Safe Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
carbon monoxide detectors . . . . . . . . . . . . . . . .
Interventions for Poisonings due to Illicit
drug Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Raising Awareness and educating . . . . . . . . . .

34
35
35
36
37
40
41

Evidence Summary on the Prevention of Poisoning in Canada

Tabl e o f C ontent s

| 2

EXECUTIVE SUMMARY
Poisoning represents a major cause of mortality
and morbidity in canada and around the
world. Furthermore, poisonings account
for a significant number of hospitalizations
and an even greater number of emergency
department visits each year in canada. while
it is important to recognize that poisonings
can occur in individuals from all walks of
life regardless of age, sex or socioeconomic
status, certain populations have been identified
through research and surveillance as being at
an elevated risk for poisoning. these include
pediatric, youth and young adults, older adults
and Indigenous peoples.
data indicate that deaths due to unintentional
poisonings have shown a marked increase from
2008 to 2018, with a peak observed in 2017
(Figure 3). comparatively, poisoning deaths due
to suicide have shown a modest decrease during
the same time period. when poisoning deaths are
analyzed by sex (Figure 4), mortality rates among
males are consistently higher than females for
both unintentional and intentional poisoning
deaths during the available time period.
Importantly, the mortality rate for unintentional
poisonings among males more than tripled
from 2008 to 2017, and the bulk of the observed
increase in unintentional poisoning deaths are
among males as opposed to females. the age
groups with the highest observed mortality rate
due to unintentional poisonings were individuals
ages 30 to 49 (Figure 5). Individuals ages 40 to
64 had the highest mortality rates from suicide
poisoning (Figure 5).
Data on rates of hospitalization due to
poisonings indicate that unintentional poisoning
hospitalizations have shown a steady increase
from 2008 to 2018 (Figure 6). Hospitalization
rates for intentional self-harm poisonings
were consistently higher than unintentional
poisonings but did not show a clear trend during
the observed time period. When analyzing data
between males and females (Figure 7), rates for
Evidence Summary on the Prevention of Poisoning in Canada

unintentional poisoning hospitalizations remained
quite similar from 2008 to 2014; however, rates
among males in the later end of the observed time
period increased compared to females.
Available data from emergency departments in
two canadian provinces (Alberta and ontario)
demonstrate a gradual increase in visits due to
both unintentional and intentional poisonings,
with the rate of unintentional poisonings being
more than double that of intentional self-harm
poisonings in 2018 (Figure 9).
Based on data from five Canadian poison
centres that collectively serve 11 provinces and
territories (British columbia, Yukon, Alberta,
Saskatchewan, northwest territories, nova
Scotia, Prince edward Island, ontario, manitoba,
nunavut, and Québec), 209,534 cases were
opened in 2018 to local poison centres, which
averages to 574 cases per day.
over the past decade, there has been an
emergence of several issues that have produced
changes in the trends associated with poisoning.
The legalization of cannabis, the opioid crisis and
the introduction of new products such as laundry
detergent pods have resulted in an increase in
calls to poison centres, emergency responses and
the healthcare system as a whole.
Using an evidence-informed approach in
prevention planning ensures that the use of
different types of evidence occurs at more than
one point in the planning process (mackay
2005). knowledge of this process is essential in
order to ensure a plan has real impact and uses
scarce resources effectively. There are essential
components that need to be considered, which
include: using the best available research;
considering the local health issues and local
context; using existing public health resources;
and understanding the community and political
climate (national collaborating centre for
methods and tools, 2013; Brownson et al., 2009;
Saunders et al., 2005; ciliska et al., 2010).
Ex ec ut iv e S u mm ary

| 3

over the past decade, there has been increased
activity in the field of poison prevention and
the theme woven throughout all activity is
collaboration. we are collaborating to create
and launch a new surveillance system along
with supporting working groups, taking
collective action on public awareness efforts
through Poison Prevention week, integrating
professionals who are focused on prevention
and treatment of those affected by poisoning and
supporting government action on issues such as
the opioid crisis.
A number of challenges remain, including
easier access nationally to poison centres (e.g.
a national 1-800 number), the integration
of existing surveillance systems and those
coming online (e.g. the canadian Surveillance
System for Poison Information) and the timely
identification, tracking and action on emerging
poisoning issues.
Addressing the issue of poison prevention
is complex. while data on the number of
individuals affected by poisoning are essential,
the context in which poisoning occurs needs
to be considered as a key component when
planning and implementing poison prevention
strategies. establishing community and
political support, as well as understanding
other community health issues and existing
public health resources, all create the necessary
pre-conditions to advance injury (poisoning)
prevention practice.
this evidence Summary provides a snapshot
of the current poisoning problem in canada

across all age groups to inform current and
future prevention initiatives. Recent statistics
and analyses are provided to reflect the growing
magnitude of the issue, as well as discussion
of emerging issues, poisoning prevention best
practices and current poisoning prevention
initiatives across the country.
Broad recommendations are made from the
evidence gathered as well as proposed actions.
the recommendations are:
•
•
•
•

Advocating for Best Practices
Access to Canadian-Specific Drug
Information
Understanding emerging Issues
developing national Leadership

while these recommendations may seem
divergent, they all require a level of
collaboration. the successes that have been
achieved since the first Evidence Summary was
written are largely the result of collaboration
between and among key stakeholders such as
the federal government, provincial poison and
injury centres and ngos. this collective action
needs to continue so that different perspectives
and expertise can be integrated into these efforts
moving forward.
Evidence Summary on the Prevention of Poisoning
in Canada describes the poisoning issue in
canada and provides recommendations and
encourages collaboration across and among
jurisdictions so that canada can achieve further
success in poisoning prevention, advance the
health of its entire population and build a
national culture of safety.

PURPOSE
the purpose of this evidence Summary on the
Prevention of Poisoning in canada is to describe
the current poisoning problem in canada across
all age groups and contexts to inform current and
future prevention initiatives. Recent statistics

Evidence Summary on the Prevention of Poisoning in Canada

and analyses are provided to reflect the growing
magnitude of the issue, as well as discussion
of emerging issues, poisoning prevention best
practices and current poisoning prevention
initiatives across the country.
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INTRODUCTION
Poisoning represents a major cause of mortality
and morbidity in canada and around the
world. Latest estimates from the world
Health Organization indicate that, in 2016,
poisonings were the sixth-leading cause of
global unintentional injury deaths and resulted
in 106,683 deaths (World Health Organization,
2017). Statistics from the U.S. centers for disease
control and Prevention indicate that poisonings
in that country surpassed road injuries as the
leading cause of injury death in 2008 (warner,
2011), with latest figures indicating unintentional
poisonings resulted in 64,795 deaths in the U.S.
in 2017 alone (kochanek et al. 2019), compared
to 37,133 deaths as a result of motor vehicle
collisions that same year (U.S. department of
transportation, 2018). A similar situation can be
seen in canada, where unintentional poisonings
surpassed transport-related injuries in the
annual number of deaths in 2015 and continued
to increase to more than twice as many deaths
compared to transport-related injuries in 2017
(Figure 1). Recent data from Statistics canada
have shown that, for the first time in over four
decades, the life expectancy for canadians did
not increase from 2016 to 2017 (Statistics canada,
2019a). this was largely attributed to increases
in unintentional drug poisonings occurring
among young adults that offset any gains in life
expectancy due to advances in treatment for
cancer and cardiovascular conditions (Statistics
canada, 2019a). Furthermore, poisonings account
for a significant number of hospitalizations
and an even greater number of emergency
department visits each year in canada.

when all sources of data are combined to
show the scope of the issue, poisonings stand
out as a much larger public health issue in
Canada than is generally recognized. Like
other mechanisms of injury, poisonings are
predictable and therefore preventable. Since the
publication of the first evidence summary on the
Prevention of Poisoning of children in canada
in 2011 (Parachute & Injury Prevention centre,
2011), positive strides have been made toward
preventing poisonings across canada, including
advances in research and public policy as well
as, importantly, toward a national surveillance
system that includes all poison centre data.
Along with these successes came new issues as
well, including changes in poisoning patterns,
the emerging opioid crisis and the legalization
of cannabis, to name a few. though children are
an important high-risk population and were
the focus of the original evidence summary, it
is important to emphasize that poisonings can
impact all canadians.
In response, nearly a decade since its original
publication, this updated evidence summary on
the Prevention of Poisoning in canada describes
the current poisoning problem in canada across
all age groups. Recent statistics and analyses
are provided to reflect the growing magnitude
of the issue, as well as an updated discussion
of emerging issues, poisoning prevention best
practices and current poisoning prevention
initiatives across the country.

Unintentional Poisonings

Transport Injuries

Year

Evidence Summary on the Prevention of Poisoning in Canada

Figure 1 . trends in the number of deaths
due to unintentional poisonings and
transport injuries, canada, 2000 to 2017.
(Source: Statistics canada).
Int r od uct i on
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DEFINITION OF POISONING
the national Academy of Sciences, committee
on Poison Prevention and control’s operational
definition of poisoning subsumes “damaging
physiological effects of ingestion, inhalation, or
other exposure to a range of pharmaceuticals,
illicit drugs, and chemicals, including
pesticides, heavy metals, gases/vapors, and
common household substances, such as bleach
and ammonia” (Institute of medicine [U.S.]
committee on Poison Prevention and control,
2004). In short, poisoning events interfere
with the balance that the body maintains with
the environment. It is important, however, to
recognize that poisoning can occur from any
substance if the dose and exposure is sufficient.
There is no standard definition of poisoning
that is universally accepted and applied in
clinical practice, in data collection and in public
health policy setting. within data collection
systems, different definitions of eligibility for the
purposes of case reporting may apply in various
surveillance schemes, making comparisons
across systems difficult in some circumstances.
For example, there are several types of events
that are not universally accepted as poisonings
so the inclusion or exclusion of these events
can lead to variations in estimating the true
magnitude of poisoning. In developing a
surveillance system, clarifying the manner in
which to handle each of these ambiguous events
must be considered. Some of the events that are
not universally included as poisoning events
include, but are not limited to:
•
•

•
•
•

E
Insect stings and bites that might not be
considered toxic but may be complicated
by allergic responses, including fatal
anaphylaxis
M
Unusual toxic responses that may involve
susceptible subpopulations
Adverse therapeutic events such as drug
toxicity resulting from drug interactions,
increased susceptibility or true allergic

Evidence Summary on the Prevention of Poisoning in Canada

•
•
•
•
•

sensitivity, or dosing error
ethanol poisoning, either acute, chronic or
effects of withdrawal
Seafood-related toxins
Bacterially derived toxins
Lay definitions of poisoning such as food
poisoning, poison oak or sun poisoning
toxin exposure without attributable and
defined or discrete clinical effect (exposure
to lead).

Factors of intent may also complicate how
a poisoning event is categorized. Poisoning
events can be classified as being either
unintentional, intentional self-harm, intentional
assault/homicide or of undetermined intent.
Classifications of intent for poisoning events
can also change over time as new evidence
is collected, especially in cases of suspected
suicides and homicides. Importantly,
poisonings involving illicit drug use are now
overwhelmingly classified as being unintentional
as opposed to intentional self-harm because, in
most cases, individuals using illicit drugs are
not using with the intent to inflict self-harm or
commit suicide.
Furthermore, a distinction should be made
regarding the term poisoning and overdose as
these two terms are often used interchangeably
in everyday speech, media and medical
literature. Poisoning is the term that more
accurately describes the toxic effects of a
substance on the body and is used by the world
Health Organization International Classification
of diseases coding system. the term overdose
refers specifically to the use of a substance
beyond a known maximum therapeutic dose.
Using the term overdose when referring to
illicit drug use implies that individuals know
what the correct dose is (though no such dose
exists), are willingly exceeding such dose and are
hence personally responsible, which can lead to
unnecessary stigma among already marginalized
populations (Xie et al. 2017). For such reasons,
the term poisoning is preferred and will be used
in this evidence Summary.
De fi n i ti on o f Po is on i ng
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POISON CENTRES IN CANADA
History

Canadian Poison Centres

In 1958, Health and welfare canada (now Health
canada), established the Poison control Program
within the Product-Related diseases division.
Product formulation cards (and later microfiche)
served as the database for information requests
regarding exposures. these cards were
distributed to all active treatment hospitals
throughout canada. manufacturers would
voluntarily submit this information to Health
and welfare canada. missing information would
be solicited by Health and Welfare Canada staff
when an exposure occurred to a product about
which no information was available. In exchange
for these information cards, centres kept
statistics and reported these back to the Program.
Annual reports were produced from the data
until 1988 when the federal program folded.

Currently, Canada has five Poison Centres: the
British columbia drug and Poison Information
centre (dPIc), Alberta’s Poison and drug
Information Service (PAdIS), ontario Poison
centre (oPc), centre antipoison du Québec, and
the Iwk Regional Poison centre in nova Scotia.
See Figure 2 for the location of each poison centre
and their associated service regions. each of
these Centres are staffed with registered nurses
and pharmacists certified by the American
Association of Poison control centers (AAPcc)
as specialists in poison information, or eligible
for certification after approximately two years
of full-time employment at a poison centre,
handling of 2,000 human exposure calls and
1,200 hours. they strive to follow the criteria as
set by the AAPcc for medical management of
exposures and coding uniformity among five
poison centres.

Although the database and statistical reports
came from the Federal Poison control Program,
funding for the centres was provincial and
varied from province to province. In the ’60s
and ’70s, most centres were in the emergency
departments of active treatment hospitals. the
“Poison Telephone” was usually answered by an
eR nurse. In the ’80s, most of these local centres
were replaced by regional or provincial centres
with dedicated, trained staff. Physicians with
specific training in toxicology were hired to give
medical direction and continuing education. As
many of the exposures were pediatric, four of the
dedicated centres were located within pediatric
hospitals. Although initially calls to the Poison
Information centres were from the public, over
the years, increasingly, health care providers
have come to rely on the toxicological expertise
of the staff at Poison Centres to assist with the
management of poisoned patients who present
to Health care facilities. Pediatric and adult calls
are approximately equal in number.

Evidence Summary on the Prevention of Poisoning in Canada

See Appendix A for detailed information on each
Poison centre in canada.

Canadian Association of Poison
Control Centres
In order to provide some cohesiveness and sense
of “system” to a fragmented group of poison
centres dispersed across the country, a voluntary
association, the canadian Association of Poison
control centres (cAPcc) was formed at a
meeting of medical directors in toronto in 1982.
The CAPCC provides a centralized forum for
communication, information and idea exchange
among canadian poison centres. while its
members are primarily professionals working
in poison control centres, other members
have included pharmacists, pharmaceutical
companies, forensic toxicologists, public health
staff and emergency physicians.

P O IS ON CENT RE S I N C AN AD A
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Poison Centres of Canada

Figure 2 . map of poison centres and the regions they serve in canada.

Product Formulations Database
the canadian Poison control Program was
initiated in 1957 as a joint undertaking between
the Federal and Provincial departments of health
as well as a commitment from the canadian
Paediatric Society (at that time, poison ingestions
were mainly a very young children’s issue).
At the time, patent and proprietary medicine
formulas were registered in the then Food and
Drugs Directorate and, because of confidentiality
of the information, only selected information
was given to a physician on direct request or in
an emergency. In 1965 there was no regulation
that allowed for product information to be
given to the poison control centres. to address
this problem, Health and welfare canada
collaborated with industry and manufacturers
to establish a voluntary mechanism to collect
and distribute product formulations to the
Evidence Summary on the Prevention of Poisoning in Canada

poison centres. the federal government product
database was maintained and distributed until
1986 when the program as cut. In 1988. this
responsibility was handed over the canadian
Paediatric Society. the cPS agreed to use its
permanent secretariat address for the receipt of
canadian product formulations from industry
and manufactures. the cAPcc decided that
the needs of its members would be best served
by incorporating the canadian data into the
existing U.S.-based PoISIndeX database that
was presently being used by all members.
PoISIndeX is the largest and most complete
resource for quickly identifying, managing
and treating toxicological exposures. It is used
by poison and drug information specialists,
emergency department personnel and clinical
toxicologists in hospitals, healthcare facilities and
P O IS ON CENT RE S I N C AN AD A
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poison control centres all over the U.S. Because
of cross-border trade, having access to American
data was important. Subsequently, the canadian
federal data files were downloaded into the
PoISIndeX system. Late in 2005, the ottawa
Regional Poison centre based at cHeo closed.
After this time, only a fairly limited amount of
canadian information is sent to be included
in PoISIndeX. canadian poison centres
continue to struggle to access domestic product

information to support patient treatment.
Further, without such information, data collected
from poison exposure cases lacks specific
product information which can inform poison
prevention and harm reduction. By having
product information, harmful outbreaks could
be detected quicker and valuable comparisons
could be made between products: for example,
examining effectiveness of different types of
child- resistant closures.

POPULATIONS AT RISK
the public health approach seeks to understand
the underlying determinants of a health issue in
order to develop effective prevention strategies
at the population level. An important step in this
approach is identifying specific determinants
of health and risk factors that predispose
individuals to a specific health concern, in our
case, poisonings. Factors collectively referred to
as the social determinants of health (e.g. income,
housing, access to health care, education, social
inclusion/exclusion) have gained increased
recognition as a major influence on injury
risk. while these factors are often considered
modifiable and can be addressed by specific
interventions, other risk factors are fixed and
unchangeable (e.g. age, sex, ethnicity).
For example, when considering opioid-related
poisonings, national canadian data indicate
that nearly half of all deaths were among
individuals ages 30 to 49 and three-quarters of
all deaths were among males (Public Health
Agency of canada [PHAc], 2019), suggesting
that males during mid-adulthood are the major
population at risk for opioid-related poisonings.
with respect to social determinants, research
has also shown that drug- and substance-related
poisonings are significantly higher in the lowest
socioeconomic status communities compared to
the highest socioeconomic status communities
(Xibiao et al., 2018).

Evidence Summary on the Prevention of Poisoning in Canada

While it is important to recognize that poisonings
can occur in individuals from all walks of life
regardless of age, sex, or socioeconomic status,
certain populations have been identified through
research and surveillance as being at an elevated
risk for poisoning and are thus discussed briefly
in this evidence Summary.

Pediatric, Youth and Young Adults
though the pediatric age range is commonly
defined as birth to 18 years of age, initial interest
in poison prevention arose from the need to
prevent unintentional poisonings among young
children, especially those ages zero to five years.
data from the U.S. indicate that approximately
one million poison exposures occur annually
among children under the age of six years
(Gummin et al., 2018). Although a significant
number of poisonings occur in this population,
deaths are extremely rare (gummin et al.,
2018). Several factors have been used to explain
why young children are at an increased risk
for poisoning, with the two major ones being
developmental and environmental factors. A
child’s skin is thinner compared to an adult’s,
such that substances can be easily absorbed
when exposed on the skin. children are also
physically smaller than adults, such that small
doses of substances and medications can pose
significant health effects. As infants progress
through the typical developmental milestones

Po pulati ons at R isk
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during the first years of life, they become more
mobile, explore their environments and grab
objects as their motor skills improve. Young
children often also explore their environments
by placing objects into their mouths that can
be inadvertently swallowed. Research has
further suggested that poisonings among young
children may be linked to imitative behaviours
as they watch and copy their caregivers taking
oral medications (Rodgers, 2012). the home
environments in which young infants explore
(e.g. kitchen, bathrooms, laundry rooms)
commonly have low-lying, unlocked cabinets
containing toxic cleaners that can often resemble
fruit juices or candy.
Youth and adolescents (typically ages 12 to
18) have also been described as an at-risk
group for poisonings. the teenage years are
often characterized by periods of impulsivity,
rebelliousness and risky behaviour. Indeed,
research has suggested that children and
adolescents who attempted suicide with
poisoning tend to have more impulsive
personality traits (ghanem et al., 2013). Youth
and young adults may also be more influenced
by social media and peer pressure, as seen
most recently with the viral laundry detergent
pod challenge. Poisonings related to laundry
detergent pods are discussed in greater detail in
a separate section of this evidence Summary.

Older Adults
Poisoning among older adults has become a
topic of increased discussion as the percentage
of canadians over the age of 65 is expected to
increase from 17.2 per cent of the population in
2018 to as high as 29.5 per cent by 2068 (Statistics
canada, 2019b). older adults are at risk for
poisoning primarily due to polypharmacy (the
use of multiple drugs or more drugs than are
medically necessary) and adverse drug events.
Risk factors unique to older adults can include
changes in physiology, pharmacodynamics
(what the drug does to the body or the response
of the body to the drug), and pharmacokinetics
associated with aging (e.g. drug absorption),
Evidence Summary on the Prevention of Poisoning in Canada

presence of several comorbid conditions, and
cognitive changes that can result in medicationtaking errors. Statistics show that more than a
quarter (26.5 per cent) of canadian adults over
the age of 65 years were prescribed medications
from 10 or more different drug classes and
accounted for 58.6 per cent of all adverse drugrelated hospitalizations in 2016 (Canadian
Institute for Health Information, 2018). the
likelihood of severe long-term effects or death
are also significantly higher among the elderly
population following a drug poisoning event
(wilson et al., 1995).
In addition to unintentional poisonings related
to polypharmacy and adverse drug events,
growing emphasis has been placed on intentional
self-harm poisonings among the elderly. older
adults often experience increased stress in
their lives as a result of retirement, changes
in their physical/cognitive abilities, chronic
illnesses or the loss of a partner or friend. these
stressors can compound feelings of loneliness
or burdensomeness and potentially lead some
older adults to harm themselves (conejero et al.,
2018). Self-harm via poisoning is of particular
concern as research has shown that older adults
with suicidal ideations often have relatively easy
access to large quantities of potent medications
(cobaugh et al., 2015).

Intentional Self-Harm Poisonings
Intentional self-harm (suicide) is a major cause of
death in canada, with recent statistics indicating
that suicide is within the top three causes of
death among canadians ages 15 to 44 years
old (Statistics canada, 2019d). Poisoning is the
second-leading method of suicide in canada,
accounting for approximately 23 per cent of all
deaths by suicide in 2012 (Skinner et al., 2016).
with respect to non-fatal self-harm attempts,
poisoning is the leading mechanism of selfharm and was responsible for 86 per cent of
Canadian hospitalizations due to self-harm in
2012 (Skinner et al., 2016). the most common
substances implicated in self-harm poisonings
are medications, specifically acetaminophen,
Po pulati ons at Risk
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benzodiazepines and antidepressants (Rhodes et
al., 2008). the use of prescribed antidepressants
for self-harm indicates that individuals with
depression and/or other mental health issues
are a major population at risk for self-harm
poisonings, especially with the fact that the
suicide rate among those with clinical depression
is higher compared to the general population
(cassano & Fava, 2002).
while poisoning is the leading cause of nonfatal self-harm, deaths by suicide are more
likely to involve other more lethal means (e.g.
suffocation, firearms). Research has also shown
that differences exist between the sexes, with
females being more likely than males to choose
poisoning as a method of self-harm (callanan &
davis, 2012). However, when males do choose
poisoning as a method of self-harm, they are
more likely to die as a result of the poisoning
event compared to females (Spiller et al., 2010).
Research in British columbia has demonstrated
that female youth and young adults are a
particularly high-risk group, with self-harm
poisoning hospitalization rate among females
ages 15 to 19 years old being the highest across
all age groups and both sexes, and more than
three times greater than the corresponding rate
among males in that age group (191.6 vs. 57.3 per
100,000) (Jiang et al., 2018).
together, this indicates that certain individuals
are more likely to harm themselves via poisoning
as compared with others, such as those with
mental health conditions including depression
and other affective disorders. Suicidality, which
can be seen as a clinical condition, is often the
common factor that places these individuals at
risk of poisoning. this is an important distinction
as suicide is a major cause of death in canada
and mental health conditions are amenable to
treatment that can prevent suicide attempts and
self-harm poisonings.

Indigenous Peoples

Indigenous people in canada are at an
increased risk of mortality and morbidity
compared to non-Indigenous canadians,
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with the growing recognition that much of
this is a direct consequence of the devastating
impacts of colonization and subsequent
ongoing intergenerational trauma (truth and
Reconciliation commission of canada [tRcc],
2015). of particular concern is the growing
number of deaths among Indigenous peoples in
canada due to illicit drug and substance-related
poisonings (e.g. opioid poisonings). though the
opioid crisis has affected individuals from all
walks of life, research suggests that Indigenous
people are a disproportionately impacted group.
data from British columbia demonstrates that
although Indigenous people comprise only
3.4 per cent of the province’s population, they
accounted for 10 per cent of all illicit drugand substance-related poisoning deaths and
were three times more likely to die from such
poisoning events compared to non-Indigenous
individuals (First nations Health Authority,
2017). Young Indigenous people who use drugs
and substances are a particularly high-risk group
as research has shown they are 13 times more
likely to die than non-indigenous canadians of
the same age, with the leading cause of death
being drug- and substance-related poisoning
(Jongloed et al., 2017).
the factors that increase mortality, morbidity and
predispose individuals to drug and substance
use and poisonings among Indigenous people
in canada are complex and deeply rooted in
the historical, intergenerational and ongoing
trauma associated with colonization, the
residential school and child welfare systems,
poverty, racism and inadequate access to health
and social services (tRcc, 2015; First nations
Health Authority, 2017; goodman et al., 2017).
though a full discussion of these complex issues
is beyond the scope of this evidence Summary,
a few key factors that have been proposed
to influence substance-related harms among
Indigenous people are discussed below. A more
general discussion on opioids, illicit drugs and
substance-related poisonings is also discussed in
a separate section of this evidence Summary.
•

Intergenerational trauma is associated with
an increased risk for substance use among
Indigenous people in Canada. oppressive
colonial policies and practices, including
the residential school system, have had
Po pulation s at Risk
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a substantial intergenerational impact as
survivors pass on feelings of shame and selfhatred to their descendants, which can lead
to increased rates of suicide, depression,
anxiety and substance use (Syme et al.,
2010). drug and substance use have been
reported among Indigenous populations
as a coping mechanism for trauma, stress
and grief (Anderson & collins, 2014).
As a result of the trauma experienced by
survivors of the residential school system
and the intergenerational trauma felt by
their children, many Indigenous people may
have a certain level of distrust towards the
healthcare system, which can lead many to
not seek appropriate care (monture, 2007).

•

Reduced access and barriers to health services.
Indigenous people using illicit drugs and
substances have reported reduced access
to medical therapy for their addiction and
substance-use disorders, including suboxone
and methadone maintenance therapy (Bc
centre for excellence in HIV/AIdS, 2009).
Furthermore, Indigenous people may
experience increased prejudice in healthcare
settings when their pain symptoms are
dismissed or being denied commonly
prescribed pain-relieving medications,
which can lead many to seek illicit drugs
and substances as a source of pain control
(western Aboriginal Harm Reduction
Society, n.d.).

THE IMPACT OF POISONINGS IN CANADA
Methodology
Statistics and figures presented in this Evidence
Summary are based on analyses performed
by the Public Health Agency of canada
of mortality data from Statistics canada’s
canadian Vital Statistics death database
(2008 to 2018), hospitalization data from the
canadian Institute for Health Information’s
Discharge Abstract Database (2008 to 2018 fiscal
years; data from Quebec not included), and
emergency department visit data from Alberta
and ontario from the canadian Institute for
Health Information’s national Ambulatory care
Reporting System (2010 to 2018 fiscal years). Data
were also available from the electronic canadian
Hospitals Injury Reporting and Prevention
Program (ecHIRPP) database (2012 to 2019),
which amalgamates emergency room data from
11 pediatric and nine general hospitals in canada.
For full details of data extraction codes and
methodology used to define poisonings in this
evidence Summary, please refer to Appendix B.
data are presented as rates per 100,000
population and, when applicable, standardized
based on the 2011 canadian population.
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Age-standardized rates are used throughout this
report to describe rates across time. to allow for
a comparison across the years, age-standardized
rates were calculated using the direct method.
this method controls for potential sources of bias
resulting from variations in the age distribution
of populations across time.
The change in trending of the age-standardized
rates over time is expressed in annual per cent
change (APc) between time periods. the sum
of the average percentage change will give the
overall change. the trending was done with the
Joinpoint Regression Program. to ensure the data
in this report are illustrated in an effective and
useful manner, data fields with small numbers
are not included in graphs. In these cases, a
note is included below the graph. data trends
on mortality, hospitalizations and emergency
department visits of undetermined nature can be
found in Appendix d.
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Deaths due to Poisonings

data indicate that deaths due to unintentional
poisonings have shown a marked increase from
2008 to 2018, with a peak observed in 2017
(Figure 3). comparatively, poisoning deaths
due to suicide have shown a modest decrease
during the same time period. when poisoning
deaths are analyzed by sex (Figure 4), mortality
rates among males are consistently higher than
females for both unintentional and intentional
poisoning deaths during the available time

period. Importantly, the mortality rate for
unintentional poisonings among males more
than tripled from 2008 to 2017, indicating that the
bulk of the observed increase in unintentional
poisoning deaths are among males as opposed
to females. the age groups with the highest
observed mortality rate due to unintentional
poisonings were individuals ages 30 to 49 (Figure
5). Individuals ages 40 to 64 had the highest
mortality rates from suicide poisoning (Figure 5).

Figure 3 . mortality due to poisonings in canada by intent, 2008 to 2018.

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 11-year period from 2008 to 2018, the death rate due to unintentional poisoning had
a statistically significant average increase of 11.4 per cent each year. Intentional-suicide and
undetermined intention of poisoning both experienced a decrease in death rate. Intentional-suicide
poisoning death rate had a statistically significant decrease average of 3.2 per cent each year.
Undetermined intent poisoning death rate had an average 7.9 per cent decrease each year. due to the
small numbers, poisoning with intent to harm another person were not included.
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Figure 4 . Mortality due to poisonings in Canada by intent and sex, 2008 to 2018. Age-standardized rates rates per 100,000
population.

Unintentional

Males APC= 12.8*

Females APC= 8.0*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

Over the 11 year period from 2008 to 2018 both males and females had a statistically significant
increase in the unintentional poisoning death rate. males had an average increase in the unintentional
poisoning death rate of 12.8 per cent each year and females had an average increase in unintentional
poisoning death rate of 8.0 per cent each year.
Intentional-Suicide

Males APC= -3.8*
Females APC= -2.6*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

Over the 11 year period from 2008 to 2018 both males and females had a statistically significant
decrease in the death rate due to intentional-suicide poisonings. males had an average decrease in
intentional-suicide poisoning death rate of 3.8 per cent each year and females had an average decrease
in intentional-suicide death rate of 2.6 per cent each year.
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Figure 5 . mortality due to poisonings in canada by intent and age group (years), 2008 to 2018.
Age-specific rates per 100,000 population.

Unintentional

30 to 39 yrs APC= 15.7*
40 to 49 yrs APC= 9.1*
20 to 29 yrs APC= 16.5*
50 to 64 yrs APC= 9.4*

65+ yrs APC= 2.5
15 to 19 yrs APC= 2.5*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

Over the 11-year period from 2008 to 2018, all age groups 15 years of age and older had a statistically significant
increase in unintentional poisoning death rate with the exception of those 65 years of age and older. those 65
years of age and older had an increase but it was not statistically significant. Canadians 20 to 29 years of age had
the largest annual percent increase of unintentional poisoning death rate with an average 16.5 per cent each year.
this was followed by canadians 30 to 39 years of age with an average increase of unintentional poisoning death
rate of 15.7 per cent each year. due to small numbers, unintentional poisoning deaths of canadians under the age
of 15 are not presented.

Intentional-Suicide

50 to 64 yrs APC= -4.1*
40 to 49 yrs APC= -4.1*
65+ yrs APC= 0.8
30 to 39 yrs APC= -4.9*
20 to 29 yrs APC= -2.3*
15 to 19 yrs APC= 1.9*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 11-year period from 2008 to 2018, all age groups except for canadians 15 to 19 years of age and those
65 years of age and older had a significant annual decrease in the intentional-suicide death rate. Canadians 30 to
39 years of age had the largest average decrease of intentional-suicide death rate of 4.9 per cent each year. this
was followed by canadians 40 to 49 years of age and those 50 to 64 years of age, each with a 4.1 per cent average
annual decrease in the intentional-suicide death rate. due to small numbers, intentional-suicide poisoning deaths
of canadians under the age of 15 are not presented.
Evidence Summary on the Prevention of Poisoning in Canada
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Hospitalizations due to Poisonings
Data on rates of hospitalization due to
poisonings indicate that unintentional poisoning
hospitalizations have shown a steady increase
from 2008 to 2018 (Figure 6). Hospitalization
rates for intentional self-harm poisonings
were consistently higher than unintentional
poisonings but did not show a clear trend during
the observed time period. When analyzing data
between males and females (Figure 7), rates
for unintentional poisoning hospitalizations
remained quite similar from 2008 to 2014;
however, rates among males in the later end of
the observed time period increased compared
to females. with respect to intentional self-

harm poisoning hospitalizations, rates among
males appear to have decreased during the
study period, whereas hospitalization rates
among females have fluctuated, with the 2018
hospitalization rate approximately twice that
of the corresponding rate among males. Rates
for unintentional poisoning hospitalizations
were highest among individuals 65 years of age
or older (Figure 8). Hospitalization rates for
intentional self-harm poisoning were highest
among individuals ages 15 to 19, with the rate
nearly doubling between 2009 and 2017
(Figure 8).

Figure 6 . Hospitalizations due to poisonings in Canada, excluding Quebec, by intent, fiscal years 2008 to 2018.
Age- standardized rates per 100,000 population

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

Over the 11-year period from 2008/09 to 2018/19, hospitalization rate due to unintentional poisoning
had a statistically significant average increase of 2.7 per cent each year. The hospitalization rate for selfinflicted poisonings increased on average 0.7 per cent each year. The hospitalization rate for poisoning
with undetermined intention had a statistically significant decreased on average of 2.0 per cent each
year. due to the small numbers, poisoning with intent to harm another person were not included.
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Figure 7 . Hospitalizations due to poisonings in Canada, excluding Quebec, by intent and sex, fiscal years 2008 to 2018.
Age-standardized hospitalization rates per 100,000 population.

Unintentional
Males APC=3.8*
Females APC=1.5*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

Over the 11-year period from 2008/09 to 2018/19, both males and females had a statistically significant
increase in the unintentional poisoning hospitalization rate. Males had an average increase of
hospitalization rate for unintentional poisoning hospitalizations of 3.8 per cent each year and females
had an average increase of 1.5 per cent each year.
Intentional-Self-Inflicted
Females APC=1.8*

Males APC= -1.3*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

Over the 11-year period from 2008/09 to 2018/19, males had a statistically significant average decrease
in the intentional-self-inflicted hospitalization rate of 1.3 per cent each year and females had a
statistically significant average increase in the hospital admission rate of 1.8 per cent each year.
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Figure 8 . Hospitalizations due to poisonings in Canada, excluding Quebec, by intent and age group (years), fiscal years 2008
to 2018. Age-specific hospitalization rates per 100,000 population.

Unintentional

65+ yrs APC= 0.4
50 to 64 yrs APC= 3.0*
20 to 29 yrs APC= 7.1*
30 to 39 yrs APC= 6.1*
40 to 49 yrs APC= 2.1*
<5 yrs APC= -2.3*
15 to 19 yrs APC= 1.9

10 to 14 yrs APC= 0.6
5 to 9 yrs APC= 0.41
Year
*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 11-year period from 2008/09 to 2018/19, the age group that had the largest annual per cent change
in hospitalization rate due to unintentional poisoning was Canadians 20 to 29 years of age with a statistically
significant average increase of 7.1 per cent each year. This was followed by those 30 to 39 years of age with a
statistically significant average increase of 6.1 per cent. Due to small numbers, unintentional poisoning deaths of
Canadians under the age of five are not presented.

Intentional-Self-Inflicted
15 to 19 yrs APC= 6.9*

20 to 29 yrs APC= 1.3*
10 to 14 yrs APC= 12.6*
40 to 49 yrs APC= -4.2*
30 to 39 yrs APC= -3.3*
50 to 64 yrs APC= -1.2*
65+ yrs APC= 0.9

Year
*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 11-year period from 2008/09 to 2018/19 canadians, 10 to 14 years of age had the largest percent increase
in intentional self-inflicted poisoning hospitalization with a statistically significant average increase of 12.6 per
cent each year. This was followed by those 15 to 19 years of age with a statistically significant average increase
of 6.9 per cent each year. Canadians 40 to 49 years of age had a statistically significant average decrease in the
hospitalization rate due to intentional-self-inflicted poisoning with 4.2 per cent each year. Due to small numbers,
intentional self-inflicted poisoning hospitalizations of Canadians under the age of 10 is not presented.
Evidence Summary on the Prevention of Poisoning in Canada
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Emergency Department Visits due to Poisonings
Available data from emergency departments in
two canadian provinces (Alberta and ontario)
demonstrate a gradual increase in visits due to
both unintentional and intentional poisonings,
with the rate of unintentional poisonings being
more than double that of intentional self-harm
poisonings in 2018 (Figure 9). males comprised
a greater proportion of emergency department
visits due to unintentional poisonings, whereas
rates of intentional-self harm poisoning were
higher among females (Figure 10). Young
children younger than five years old had the

highest rate of emergency department visits for
unintentional poisonings during the observed
study period (Figure 11). emergency department
visits for unintentional poisonings among
those ages 20 to 29 also saw a marked increase
during the study period. Similar to poisoning
hospitalizations, rates of intentional self-harm
poisoning emergency department visits were
highest among those ages 15 to 19 and showed
an increasing trend during the study period
(Figure 11).

Figure 9 . Emergency department visits due to poisonings in Alberta and Ontario by intent, fiscal years 2010 to 2018.
Age-standardized rates per 100,000 population.

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the nine-year period from 2010/11 to 2018/19, the emergency department visit rate of residents
of Alberta and Ontario due to unintentional poisoning had a statistically significant average increase
of 3.7 per cent each year. The visit rate for intentional-self-inflicted poisonings also had a statistically
significant average increase of 3.9 per cent each year. The emergency department visit rate for
poisoning with undetermined intention had a slight increase of 0.7 per cent each year. due to the small
numbers, poisoning with intent to harm another person were not included.
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Figure 10 . Emergency department visits due to poisonings in Alberta and Ontario by intent and sex, fiscal years 2010 to 2018.
Age-standardized rates per 100,000 population.

Unintentional
Males APC=4.9*
Females APC=2.4*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the nine-year period from 2010/11 to 2018/19, both males and female residents of Alberta and
Ontario had a statistically significant increase in the unintentional poisoning emergency department
visit rate. Males had a statistically significant average increase in emergency department visit rate of 4.9
per cent each year and females had a statistically significant average increase in emergency department
visit rate of 2.4 per cent each year.

Intentional-Self-Inflicted
Females APC=4.9*

Males APC=2.3*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the nine-year period from 2010/11 to 2018/19, both males and female residents of Alberta and
Ontario had a statistically significant increase in the intentional self-inflicted poisoning emergency
department visit rate. Males had a statistically significant average increase in emergency department
visit rate of 2.3 per cent each year and females had a statistically significant average increase in
emergency department visit rate of 4.9 per cent each year.
Evidence Summary on the Prevention of Poisoning in Canada

T H E I M PA CT O F P O IS ON I NG S I N C A NA D A

| 20

Figure 11 . Emergency department visits due to poisonings in Alberta and Ontario by intent and age group (years), fiscal years
2010 to 2018. Age-specific rate per 100,000 population.

Unintentional

<5 yrs APC= -1.6*
20 to 29 yrs APC= 6.9*
30 to 39 yrs APC= 8.8*
15 to 19 yrs APC= 2.8*
40 to 49 yrs APC= 4.2*
50 to 64 yrs APC= 2.7*
65+ yrs APC= -0.7*
10 to 14 yrs APC= -1.3*
5 to 9 yrs APC= -1.5*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the nine-year period from 2010/11 to 2018/19, the age group in Alberta and ontario that had
the largest annual per cent change in emergency department visit rate due to unintentional poisoning
was those 30 to 39 years of age with a statistically significant average increase of 8.8 per cent each
year. This was followed by those 20 to 29 years of age with a statistically significant average increase
of 6.9 per cent each year.

Intentional-Self-Inflicted
15 to 19 yrs APC= 9.1*

20 to 29 yrs APC= 5.9*
10 to 14 yrs APC= 12.1*
30 to 39 yrs APC= 0.7
40 to 49 yrs APC= 1.7*
50 to 64 yrs APC= 0.1
65+ yrs APC= 2.6*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the nine-year period from 2010/11 to 2018/19, the age group of those in Alberta and ontario
that had the largest annual per cent change in emergency department visit rate due to intentional-selfinflicted poisoning was youth 10 to 14 years of age with a statistically significant average increase of
12.1 per cent each year. This was followed by those 15 to 19 years of age with a statistically significant
average increase of 9.1 per cent each year. due to small numbers, unintentional poisoning deaths of
canadians under the age of 10 are not presented.
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Canadian Hospitals Injury Reporting and Prevention Program (CHIRPP)

the canadian Hospitals Injury Reporting and Prevention Program is a sentinel injury and poisoning
surveillance system that collects and analyzes data on injuries to people who are seen at the
emergency rooms of 11 pediatric hospitals and nine general hospitals in canada
Figure 12 . Visits due to poisoning (all intents) by age group and sex, 2012 to 2019.
data from the canadian Hospitals Injury Reporting and Prevention Program.
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From 2012 to 2019, 38,694 emergency department visits occurred as a result of poisonings.
Unintentional poisonings accounted for 61 per cent of these visits, while intentional self-harm
poisonings represented 26 per cent of visits. with respect to age, individuals ages 15 to 19 years old
had the highest number of poisoning-related emergency department visits across both sexes, with
the number of visits among females being nearly double that of males for this age group (Figure 15).
with respect to the location of the poisoning event, approximately 40 per cent of poisonings occurred
in the individual’s own home. the leading substances implicated in emergency department visits due
to unintentional poisonings were alcohol (25 per cent), street drugs (7.1 per cent), and acetaminophen
(6.4 per cent). the leading substances for emergency department visits due to intentional self-harm
poisonings were psychoactive medications (17 per cent), acetaminophen (12 per cent), and alcohol (5.3
per cent).
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Case Records for Canadian Poison Centres
Figure 13 . Yearly number of case records tracked by five Canadian poison centres.
Note: range of years in which data was available differed between the included poison centres.
Number of Poison Centre Case Records (thousands)

Ontario Poison Centre

Québec Poison Centre
Alberta Poison Centre
British Columbia Poison Centre

Nova Scotia Poison Centre

Based on data from five Canadian poison centres that collectively serve 11 provinces and territories
(British columbia, Yukon, Alberta, Saskatchewan, northwest territories, nova Scotia, Prince edward
Island, ontario, manitoba, nunavut, and Québec), 209,534 cases were recorded in 2018 by local poison
centres, which averages to 574 poison centre cases recorded per day.

11.3%
Other

27.1%

Suspected Suicide

Poison
Centre Cases
in 2018

61.6%

Unintentional

Figure 14 . Proportion
(percentage) of poison centre
cases by intent in 2018. data from
the British columbia, Alberta,
ontario, and nova Scotia poison
centres. note: Québec poison
centre data not included due to
differences in coding of intent.

With respect to intent, the large majority of poison centre case records in 2018 were classified as being
unintentional poisoning episodes. Importantly, more than a quarter of these poison centre cases in 2018
were classified as being a suspected suicide.
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Number of Poison Center Case Records (thousands)

Number of Poison Center Case Records (thousands)

Figure 15 . Number of poison centre case records classified as being unintentional (left) and suspected suicide (right) by
provincial poison centres, 2012 to 2018. Note: Data from the Québec Poison Centre is coded differently than the other Centres;
as such, only cases coded as strictly unintentional (involontaire) and intentional (volontaire; which includes self-harm/
suicide/assault/ homicide cases) are presented.

When poison centre case records data were analyzed by year and intent, results demonstrated that,
while cases records for unintentional poisonings remained relatively constant between 2012 and 2018,
a steady increase in the number of cases related to suspected suicide attempts was seen across all five
poison centres, with the most marked increases seen in the ontario and Alberta poison control centres.
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Figure 16 . Proportion (percentage) of poison centre cases
by age group (years) in 2018. data from British columbia,
ontario, Québec, and nova Scotia poison centres. note:
Alberta poison centre data not included due to differences
in age-group reporting.

the largest proportion of poison centre case
recorded made in 2018 were concerning
children ages five years or less (Figure 16).
when considering the location in which cases
originated, data from four poison centres
indicated 85 per cent of poison centre cases
in 2018 originated from a call placed from the
caller’s own residence while four per cent were
from a healthcare facility (Québec Poison centre
data unavailable).
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Figure 17 . documented outcome of
four canadian poison centre cases in
2018. data from the Alberta, ontario,
Québec, and nova Scotia poison
centres. data from British columbia
poison centre were not available.
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when considering the outcome of poison centre cases in 2018, a majority of the cases had either no
expected or minimal clinical effects (Figure 17), e.g. self-limited gastrointestinal symptoms (aka “mild
GI upset”), skin irritation, first-degree dermal burn, transient cough. A minority of cases had any major
clinical effect. Of note, out of the 182,290 poison centre cases in 2018 (excluding British Columbia data),
390 deaths (0.2%) were recorded as an outcome of the exposure.
Data on the specific substances associated with poison centre cases were available for the British
columbia, nova Scotia and Québec poison centres (Appendix c). Analgesics and household cleaners
were the leading pharmaceutical and non-pharmaceutical causes for cases at all three of the included
poison centres.

Limitations of Poisoning Data
Several limitations of the poisoning data in
this evidence Summary should be mentioned
and kept in mind when interpreting the data
presented. Firstly, the statistics for mortality
due to poisonings are based on the underlying
cause of death. this is an important point as
poisonings can often play a pivotal role in
deaths but may not be coded as the underlying
cause of death. For example, a death due to
a motor vehicle collision under the influence
of drugs or alcohol would most likely be
coded as a traffic-related cause of death with
poisoning being a supplementary factor.
thus, the statistics presented in this evidence
Summary can be seen as only conservative
estimates as to the true burden of poisonings
in canada. Secondly, the data in this evidence
Summary do not capture the growing burden of
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substance-related, addictions, and mental-health
conditions that often involve substances such as
opioids and other illicit drugs. data on deaths,
hospitalizations, and emergency department
visits due to mental health, addictions and
substance-use-related conditions are beyond
the scope of this evidence Summary and are
captured using different ICD-10 codes than the
ones used presently. As such, while the data
in this evidence Summary present the overall
impact of poisonings in canada, it does not
allow for interpretation of trends or patterns
in substance-use, illicit drug use, or addictions
and mental health issues. data on emergency
department visits (cHIRPP) due to poisoning
in Canada reflect only that of the participating
hospitals and not all emergency departments
in the country and thus may not be completely
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representative or generalizable to all centres
across Canada. Lastly, hospitalization data were
unavailable from the province of Québec.
Limitations of data from canadian poison
centres include the fact that majority of cases
are self-reported by individuals, with the
possibility of errors on the part of the caller and
the limitation that exposures to the substance
are not always confirmed. The data presented
may also not be entirely reflective of the entire
country as a majority of calls received by a
particular poison centre is from the province it
is situated in. Several jurisdictions in canada do
not have a local poison centre of their own and
instead rely on services of nearby poison centres
in another province.

Economic Burden of Unintentional
Poisonings in Canada
In addition to the human toll, poisonings also
place a major economic burden to the canadian
healthcare system and society as a whole.
Health economic analyses often distinguish
between direct and indirect costs to society due
to specific illness or injury. Direct costs include
the goods and services used in the diagnosis
and care of afflicted individuals. These can

include, but are not limited to, costs associated
with hospitalization, emergency room visits,
outpatient care programs, long-term care facility
costs, and healthcare administrative costs.
In contrast, indirect costs reflect decreased
productivity due to morbidity, disability and
premature death based on estimates of average
lifespans, average earnings and workforce
participation rates.
In the cost of Injury in canada Report published
in 2015 by Parachute, unintentional poisonings
were the third-leading cause of overall injury
costs, accounting for $1.26 billion in 2010,
equivalent to $1.46 billion in 2020 (Parachute,
2015). table 1 presents direct, indirect and total
cost estimates due to unintentional poisonings
by province in 2010. An important limitation
of this analysis was that only costs associated
with unintentional poisonings were included;
hence, these figures can be seen as conservative
estimates as they do not consider the economic
burden associated with intentional poisonings.
Lastly, these estimates also do not take into
account the intangible costs of human suffering
and pain experienced by patients and their loved
ones due to poisoning that are difficult, if not
impossible, to quantify.

Direct Costs
($ millions)

Indirect Costs
($ millions)

Total Costs
($ millions)

Alberta

66

59

125

British Columbia

63

180

243

Manitoba

14

49

63

New Brunswick

10

18

27

Newfoundland and Labrador

5

4

9

Nova Scotia

9

25

34

134

359

494

0.001

0.002

0.003

Quebec

65

108

172

Saskatchewan

21

41

62

CANADA TOTAL

396

868

1264

Province

Ontario
Prince Edward Island
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Table 1 . economic
cost of unintentional
poisonings in
canada by province,
2010.
Source: the cost of
Injury in canada,
Parachute 2015.
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EMERGING POISONING ISSUES
over the past decade, several issues and
changing trends in poisoning have emerged. the
legalization of cannabis, the opioid crisis and the
introduction of new products such as laundry
detergent pods have resulted in an increase in
calls to poison centres, emergency responses and
the healthcare system as a whole.

Cannabis
cannabis is an overarching term used to refer
to the various preparations of the Cannabis
sativa plant, including marijuana (dried and
crushed leaves or flower buds), hashish (flower
bud resin), and cannabis extracts (oils or wax)
(grant and Bélanger, 2017). common colloquial
terms used to refer to cannabis products include
“weed” and “pot”. Cannabis products can be
ingested in the form of edibles (e.g. cookies
and candies) or inhaled as smoke or vapour.
the use of cannabis in canada has become
increasingly prevalent following its legalization
in October 2018 with recent figures from a 2019
survey indicating an estimated 18 per cent of
canadians having used cannabis in the past
three months, equivalent to approximately
5.3 million people, increasing from only 14
per cent of the population in the year prior
to legalization (Statistics Canada, 2019c).
Importantly, a major component of this increase
was due to an estimated 646,000 new first-time
users of cannabis during the first quarter of 2019
following legalization (Statistics Canada, 2019c).
males rather than females (22 per cent vs. 13 per
cent of respective populations) and individuals
ages 15 to 24 years rather than those 25 years and
older (30 per cent vs. 16 per cent of respective
populations) were more likely to consume
cannabis, which remained unchanged postlegalization (Statistics Canada, 2019c).
Bill c-45: the cannabis Act sets the legislative
framework for the regulation and control of
production, distribution, sale and possession
of cannabis in canada (cannabis Act, 2018).
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Importantly, the Act restricts youth under the
age of 18 years from access to cannabis, prohibits
promotions designed to encourage use of
cannabis among youth, establishes strict product
safety and quality requirements and regulates
the access to quality-controlled cannabis.
Though now legalized, it is important to
recognize that cannabis is not a completely
benign substance; there are several risks and
harms associated with its use. In particular,
children are a population of concern with respect
to acute cannabis poisoning, especially when
considering the fact that cannabis edibles often
resemble non-cannabis-containing foods (e.g.
cookies and candies). Signs and symptoms
of acute cannabis poisoning vary by age. In
children, acute cannabis poisoning can present
as ataxia (loss of control of body movements),
excessive or purposeless motor activity of the
extremities, lethargy, sleepiness, vomiting, as
well as dilated or constricted pupils (wang
2019). these clinical signs and symptoms are
often non-specific to any one condition, which
can potentially delay diagnosis and treatment
especially in non-verbal children who cannot
report what they have ingested. In adults
and adolescents, acute cannabis poisoning
can present in a number of ways, including
an elevation in heart rate, blood pressure,
and respiratory rate, ataxia, slurred speech,
and reddening of the eyes among other signs
and symptoms (wang, 2019). edible cannabis
products raise considerable concern as their
psychoactive effects and signs of possible
intoxication can be delayed by several hours
following ingestion when compared to
inhalation, which may provoke some individuals
to ingest larger amounts initially under the
impression that there are no harms, only to feel
the cumulative toxic effects hours later.
Research in the U.S. has shown that reported
cases of cannabis poisoning among children
increased significantly following legalization
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in certain states (wang et al., 2013; wang et al.,
2014; wang et al., 2016). this may be explained
by the increased availability and potential for
unintentional exposures to children following
legalization; it may also be the case that,
prior to legalization, parents and caregivers
may not have readily reported exposures for
fear of the associated stigma and possible
legal repercussions. In canada, cannabis was
associated with nearly 40 per cent of substancerelated hospitalizations among youth ages 10
to 24 in 2017 to 2018 (pre-legalization), topping
alcohol as the most commonly documented
substance in this age group (canadian Institute
for Health Information [cIHI], 2019). the
opposite was true for those aged 25 and older,
in which alcohol was associated with 58 per cent
and cannabis associated with only 11 per cent of
substance-related hospitalizations, respectively
(cIHI, 2019). data from the Québec provincial
poison centre indicate that calls related to
cannabis have more than tripled following
legalization (Centre antipoison du Québec, 2019).
In response to the growing concern about
unintentional cannabis exposures among
children, additional regulations were
passed under the cannabis Act in october
2019 that require cannabis products be 1)
limited to a maximum of 10 mg of total
tetrahydrocannabinol, the main psychoactive
compound in cannabis 2) placed in childresistant packaging and 3) wrapped in plain
packaging with the appropriate warning
and health labels. these new regulations,
among other additional measures, seek to
address concerns regarding the safety of
canadian children and the general public. As
the legalization and introduction of several
regulations on cannabis have been in place only
recently, future surveillance and research is
required to determine whether further efforts
are needed to prevent acute cannabis poisonings
among canadians.
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Opioids and Illicit Drugs
Poisonings as a result of illicit drug use
are a growing issue across north America.
Specifically, substances classified as opioids (e.g.
heroin, fentanyl) have become a major cause
of mortality and morbidity across canada to
the point of a national crisis. Poisoning from
opioids classically presents as a triad of signs
and symptoms including pinpoint pupils,
respiratory depression and decreased level of
consciousness. In 2018, 4,614 deaths were a
result of opioids, equating to approximately 13
lives lost per day (PHAC 2019). Hospitalizations
due to opioid poisoning have also increased by
27 per cent from 2013 to 2017, with an estimated
17 hospitalizations per day in Canada due
to opioid poisonings (canadian Institute for
Health Information, 2018). western canada
has been one of the most impacted regions,
with British columbia having declared a public
health emergency in 2016 due to the rapidly
increasing number of illicit drug toxicity deaths
(Bc government news, 2016). Individuals
using illicit substances can be at increased
risk for poisoning events despite using their
usual amount of substances as there is growing
concern regarding contamination with fentanyl
and other ultrapotent opioids that can lead to
respiratory arrest and death. Recent statistics
from B.c. indicate that, of the 1,542 deaths due
to illicit drug use in 2018 (rate of 30.9 per 100,000
persons), fentanyl was detected in 87 per cent of
these cases (Bc coroners Service, 2019).
Importantly, the increase in mortality and
morbidity seen with the opioid crisis is
largely due to unintentional poisonings as
opposed to intentional self-harm or suicides
by poisoning. Research conducted in Alberta
demonstrated that, from 2000 to 2016, there
was no proportionate rise in the number of
opioid-related suicide cases in the province
in comparison to the significant rise in
unintentional opioid-related deaths (chang et
al., 2018). A similar study conducted in the U.S.
found that, while the absolute rate of opioid-
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related suicides increased from 2000 to 2017,
the proportion of opioid-related deaths that
were classified as suicides decreased from nine
per cent to four per cent (olfson et al., 2019).
Together, these findings suggest that deaths
from unintentional opioid poisonings and those
from suicide using opioids are likely distinct
populations with the former experiencing the
disproportionate rise amidst the opioid crisis.
this may further indicate that addressing these
two issues would likewise require two differing
public health approaches as opposed to an
overarching response. However, it is important
to recognize that the exact categorization of
intent between unintentional and suicide may
be difficult to distinguish among individuals
using opioids and other illicit substances as the
exact motivations are often unclear in those with
a substance use disorders and/or mental health
issues. coroners and medical examiners are often
unable to determine the intent of an opioidrelated death with absolute certainty, having
to rely on autopsy data and circumstantial
evidence from the scene and any witnesses.
Indeed, research has shown that poisonings of
undetermined intent constitute as much as 80 per
cent of all undetermined intent deaths in canada
(Skinner et al., 2016), suggesting that many of
these deaths may be misclassified suicide cases.
the reasons and causes of the rising deaths due
to illicit drugs and opioids are complex and
multifactorial with research currently underway
to delineate possible etiologies and risk
factors. one such factor is the growing rate of
contamination found in illicit drugs with fentanyl
and other ultrapotent opioids (Bc coroners
Service, 2019), placing individuals using these
substances at increased risk for poisoning events
and possibly death. misuse of prescribed opioid
medications has also been linked to subsequent
illicit drug use, with research suggesting as many
as 80 per cent of heroin users previously misused
prescription opioids (muhuri et al. 2013). A
recent canadian national qualitative study
interviewing medical examiners, coroners and
toxicologists about their experiences during the
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opioid crisis identified several key characteristics
about individuals that died due to illicit drug
poisonings (PHAc, 2019):
•

Individuals came from all sociodemographic
and socioeconomic groups

•

A history of mental health issues, substance
use disorder or trauma was common

•

Poisoning deaths were often triggered by
drug use after a long period of not being
exposed regularly to drugs (e.g. while
incarcerated or in a treatment centre) when
the body had developed reduced tolerance
to the substance

•

Individuals were often using substances
alone with a lack of social supports,
suggesting a strong component of social
isolation

•

the use of many substances together
(polysubstance use) as well as contamination
with fentanyl and other ultrapotent opioids
were common

Together, these findings suggest that rather
than discrete and identifiable factors that
influence risk, broader social, environmental
and contextual factors may play a much larger
role in influencing any specific individual’s risk
for poisoning due to illicit substances. As such,
public health and prevention efforts aimed
toward reducing the number of opioid and illicit
drug poisonings should address individual,
social and system-wide factors.
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E-Cigarettes and
Vaping Fluid Poisoning
electronic cigarettes (e-cigarettes) refer to a
wide range of small, battery-operated devices
that convert an “e-liquid” that typically
contains nicotine and may also contain varying
compositions of flavourings, propylene glycol,
vegetable glycerin and other ingredients.
the liquid is heated to create an aerosol that
the user inhales. this practice is commonly
referred to as “vaping”.
e-cigarettes mimic the smoking experience,
but no actual combustion, burning or smoke
production occurs. A similar process of
inhaling very hot vapours from heating
cannabis oils, concentrates, or extracts is
referred to as “dabbing”.
e-cigarettes have shown a steady increase in
popularity in canada since their introduction in
2006, with 15.4 per cent of canadians reporting
ever having used an e-cigarette in 2017 (Reid et
al., 2019). In particular, youth and young adults
have become a significant user group with
surveys in the U.S. indicating that e-cigarettes
are the most commonly used smoking-related
product among American middle and high
school students, with an estimated 30 million
users in 2015 (Singh et al., 2016). Similarly, in
canada, an estimated 22.8 per cent of canadians
ages 15 to 19 and 29.3 per cent of those ages
20 to 24 years have tried an e-cigarette (Reid
et al., 2019). this rapid growth may in part be
due to developers/vendors advertising their
products as a cheaper, healthier and safer
alternative to traditional cigarettes (Palazzolo,
2013). Indeed, emerging evidence suggests
that, while e-cigarettes appear to pose fewer
health risks compared to traditional cigarettes
(national Academies of Sciences, engineering,
and medicine [nASem], 2018), they are not
without harms. while e-cigarettes contain fewer
combustion-associated toxicants compared to
traditional cigarettes, their use is not completely
benign as has been demonstrated with the recent
outbreak of e-cigarette- and vaping-associated
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lung injury in the U.S. and canada (discussed in
greater detail below). the long-term inhalational
effects and second-hand vapour exposure are
not fully known (nASem, 2018), with recent
literature suggesting significant respiratory
health effects comparable to traditional tobacco
cigarettes (gotts et al., 2019). As such, it is
strongly recommended that youth, individuals
who are pregnant and those who are currently
not smoking should not take up e-cigarette use
or vaping.
with the rising popularity of e-cigarettes coupled
with the inconclusive research as to their risks
and health effects, it comes as no surprise that
there is growing concern among clinicians
and public health professionals. A particular
worry is the risk of poisoning when a child is
exposed to the nicotine-containing liquid used
in e-cigarettes. Recent statistics from the US
national Poison Reporting System indicate
that the monthly calls related to e-cigarette
exposures among children younger than six
years old have increased nearly 1,500 per cent
from 2012 to 2015, with one fatality during this
time period (kamboj et al. 2016). the same
study also found that children younger than
two years old accounted for more than 40 per
cent of all e-cigarette exposures and that those
exposed to e-cigarettes were 5.2 times more likely
to be hospitalized compared to an exposure to
traditional cigarettes (kamboj et al. 2016). In
canada, data from the British columbia drug
and Poison Information centre indicate that
exposures related to e-cigarettes have increased
significantly from 2012 to 2017, with children
younger than five years of age accounting for
43.5 per cent of total documented exposures; over
half these cases were as a result of unintentional
ingestion of e-cigarette liquid (choi et al. 2019).
Nicotine can have toxic effects in children
ranging from vomiting, seizures, changes in
mental status and, in the most severe cases, can
lead to cardiovascular/respiratory failure and
death if not treated promptly (normandin &
Benotti, 2015). children are particularly at risk
for poisoning as physiologically their bodies are
Eme r gi ng Po is on i ng I ssu e s

| 30

still developing. the exact lethal dose of nicotine
in children is unknown but estimates have
suggested that as little as one to 10 mg/kg can
result in death (Durmowicz, 2014). Furthermore,
unintentional ingestions of e-cigarette liquids
may also be due to the fact that the liquids used
for e-cigarettes had often come in flavours such
as cherry, chocolate and cotton candy that are
attractive for young children.
In response to the growing prevalence of
e-cigarette use and public safety concerns, the
Canadian Government legalized the use of
e-cigarettes with and without nicotine with
the passing of Bill S-5: an Act to amend the
Tobacco Act and the Non-smokers’ Health Act and
to make consequential amendments to other Acts
in may 2018 (Bill S-5, 2018). this Act created
the legal framework in which to regulate the
manufacturing, sale, labelling and promotion
of e-cigarette products in canada by creating
the Tobacco and Vaping Products Act (tVPA).
Upon royal assent of the Act, vaping products
that contain nicotine and are not marketed for
a therapeutic use are considered consumer
products and subject to the canada consumer
Product Safety Act (CCPSA) (Canada Gazette,
2019). Importantly, the tVPA and other
associated regulatory authorities have taken
several measures in hopes of preventing
unintentional poisonings, including, but not
limited to:
•

Banning the sale of e-cigarettes and
associated products to persons under the
age of 18

•

Banning the promotion of e-cigarette
products using specific flavour descriptors
or illustrations that would be appealing to
children and youth

•

Banning the inclusion of certain flavour
types including confectionery and dessert

•

Requiring all e-cigarette products to
have clear labelling of ingredients, health
warnings, and nicotine concentration
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•

Setting the legislative framework for
further proposed regulations requiring
child-resistant packaging and labelling
as consistent with the canada consumer
Product Safety Act

As the implementation of the tVPA and
subsequent regulations are still in the early
stages, it remains unclear as to what the exact
effects of this legislation will have on preventing
e-cigarette-related poisonings among canadians.
However, with the fact that e-cigarette use is
on the rise, policy makers are at a crucial point
in time where strategic and well-informed
decisions can have a major impact on preventing
poisonings related to e-cigarettes among
canadian children. For further information on
the status of e-cigarettes and vaping products
in canada, please refer to the government of
canada info page, available at:
www.canada.ca/vaping
E-CIGARETTE/ VAPING-ASSOCIATED
LUNG INJURY/ ILLNESS IN THE U.S.
AND CANADA

the emergence in 2019 of e-cigarette/ vapingassociated lung illness/injury (eVALI / VALI)
in the U.S. and canada (US cdc, 2020; Health
canada, 2019), also known as severe pulmonary
illness associated with vaping, has raised
additional concerns about the short- and longerterm effects of vaping.
In the U.S., the number of persons admitted to
hospital and the number of deaths related to
eVALI continue to decline from the outbreak
peak, which occurred in September 2019. As
of February 4, 2020, almost 2,800 patients have
been hospitalized and more than 60 people have
died from eVALI across the U.S. the median
age of patients was 24 years (13 to 85 years)
while the median age of deceased patients
was 51 years (15 to 75 years). most patients
reported using e-cigarette products containing
tetrahydrocannabinol (tHc), with 33 per cent
reporting exclusive use of tHc products and
57 per cent of patients reported using nicotine
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products, with 14 per cent reporting exclusive
use of nicotine products. Vitamin e acetate,
which is added to some tHc-containing
products, is strongly linked to the eVALI
outbreak in the US. tHc containing
e-cigarette, or vaping products, particularly
from informal sources such as friends, family,
or in-person or online dealers, are linked to
most eVALI cases and played a major role in
the outbreak. However, according to the centers
for disease control and Prevention in the U.S.,
there is still not enough evidence to rule out
the contribution of other chemicals, including
chemicals in either tHc or non-tHc products,
in some of the reported eVALI cases (Health
canada, 2019). cases of eVALI-like illness have
been reported in five other countries.
In canada, there have been proportionally fewer
cases of VALI than expected based on the extent
of the U.S. eVALI outbreak. As of February
11, 2020, 18 cases of VALI have been reported
to the Public Health Agency of canada by the
provincial and territorial health authorities,
with no deaths (Health canada, 2019). Fourteen
people have required admission to a hospital.
Four cases are youth 15 to 19 years; five are
between 20 and 34 years; four are between 35
and 49 years; and five are 50 years and older.
ten cases are male and eight are female. ten
cases reported vaping nicotine only; four cases
reported vaping tHc only; one case reported
vaping flavoured liquid only; and three cases
reported vaping a variety of substances,
including tHc and nicotine. eight cases reported
buying their vaping products in canada; two
reported buying online (US cdc, 2016).
while the cause of eVALI/VALI is still under
investigation in both the U.S. and canada,
canadians concerned about the health risks
related to vaping should consider refraining
from using vaping products. Vaping products
may contain dozens of chemicals. Most vaping
substances available for sale are flavoured and
contain nicotine. Vaping may predispose youth
to addiction to nicotine and possibly other drugs
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(Health canada, 2020). Heath canada advises
that young people, persons who are pregnant,
and those who do not currently vape should not
vape (Health canada, 2020).

Laundry Detergent Pods
Laundry detergent pods consist of concentrated
liquid detergent available in small, single-use
packets surrounded by a thin, water-soluble
membrane (Beuhler et al., 2013). Introduced
to the north American market in 2012, these
single-use pods were marketed as convenient
alternatives to more traditional bulk liquid and
powder laundry detergents. Laundry pods are
commonly manufactured with a transparent
water-soluble membrane, allowing the colourful
detergents to be visible, and often in large
containers containing large numbers of the
single-use pods. As such, laundry pods pose a
significant concern as an important emerging
poisoning hazard. Exposure to the liquid laundry
detergent pods has been documented to be
associated with vomiting, respiratory depression
with central nervous system effects, aspiration
pneumonia and even death when ingested
(Banner et al., 2020). ocular injuries have also
been reported whereby the liquid detergent can
squirt into an individual’s eyes when the soluble
membrane is broken (Haring et al., 2017).
Young children are the primary population
at risk for unintentional poisoning as these
colourful, transparent laundry pods often
resemble candies or toys. data from the U.S.
indicate that, from 2012 to 2017, U.S. poison
control centres received 72,947 calls related to
laundry detergent pods, with more than 91 per
cent of these exposures occurring in children
younger than six years old (gaw et al. 2019). the
same study demonstrated that, while laundry
detergent pod exposures in this age group
increased more than 110 per cent from 2012 to
2015, there was a relative decrease of 18 per cent
observed through 2017. the authors argue this
may be attributable to several public awareness
campaigns and the introduction of a voluntary
product safety standard, AStm F3159-15, in
Eme r gi ng Po is on i ng I ssu e s

| 32

2015 (gaw et al., 2019). Indeed, in the year
following the initial market release of laundry
detergent pods, some manufacturers-initiated
changes toward opaque pods, clearer health
and warning labels and child-resistant container
latches (Procter & gamble, 2013). this was
followed by proposed legislation in the United
States requiring the consumer Product Safety
commission (cPSc) to establish mandatory
safety standards for liquid detergent packets (Bill
H.R.1139 – detergent Poisoning and child Safety
Act of 2015), as well as several public health
awareness campaigns from pediatric, child safety
and injury prevention organizations.
while unintentional poisonings due to laundry
detergent pods appear to be curtailing among
young children since 2015 (American Association
of Poison control centers [AAPcc], 2019), a
separate phenomenon of intentional laundry
detergent pod ingestions emerged as a recent
trend among teens. the viral trend was
commonly described as being a “challenge”
in which youth upload videos of themselves
intentionally ingesting the laundry detergent
packets to various video-sharing and social
media platforms to challenge others to do
the same. data from the U.S. indicate that

intentional ingestions of laundry detergent pods
are on the rise, with 39 and 53 reported cases
in 2016 and 2017 (AAPcc 2018a), respectively,
and 86 cases within the first three weeks of
2018 (AAPcc 2018b). this rise in intentional
poisonings resulted in several statements issued
by manufacturers, government bodies and
health organizations emphasizing the harm
and dangers associated with ingesting laundry
detergent pods, and sites such as Youtube and
Facebook forcibly removing any videos or posts
encouraging the challenge.
In addition to the identified poisoning risk of
laundry detergent pods to young children and
adolescents, there have been reports of laundry
detergent pod poisonings among older adults
with cognitive impairment (Janeway, 2017).
older adults with cognitive impairment (e.g.
dementia, Alzheimer’s disease) can mistake the
colourful pods for food or medicines and end
up unintentionally ingesting them, resulting in
potentially dire consequences. As such, extra
precautions should be taken when storing
laundry detergent pods (as well as any other
potentially poisonous substances) to reduce the
potential for unintentional poisonings among
older adults with cognitive impairments.

POISONING PREVENTION BEST PRACTICES
Evidence-informed public health is “the process
of distilling and disseminating the best available
evidence from research, context and experience,
and using that evidence to inform and improve
public health practice and policy” (national
collaborating centre for methods and tools,
2013). It is the process and practice of making
decisions and creating change to promote
health and wellbeing. This is different from
classically defined evidence-based practice that,
in principle, suggests practice decisions are
made from clinical research studies. over the
past few decades, it has been recognized that
there is much to be gained from the evidence of
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prevention in “real world” practice, including
evidence from practitioners, stakeholder,
knowledge users and other resources. In the
current healthcare environment of scarce
resources and competing issues, it is important
that existing efforts and resources are focused on
programs that are effective and evidence-based.
Using an evidence-informed approach in
prevention planning ensures that the use of
different types of evidence occurs at more than
one point in the planning process (mackay
2005). knowledge of this process is essential in
order to ensure a plan has real impact and uses
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scarce resources effectively. There are essential
components that need to be considered,
which include:
•
•
•
•

using the best available research
considering the local health issues and
local context
using existing public health resources
understanding the community and
political climate

(national collaborating centre for methods and
tools, 2013; Brownson et al., 2009; Saunders et al.,
2005; ciliska et al., 2010).
A model that emerged in post-Second-world-war
industrial safety programs was organized around
the three es of Safety: education, enforcement
and engineering.

The Three Es of Injury Prevention

Education
Enforcement
Engineering
Education - the public, given information or skill
training, will retain what has been taught and
use it to reduce the risk of injury.
Enforcement - Includes the creation and
enforcement of laws, regulations and policies
aimed at reducing injuries. these strategies are
generally effective when enforced; however,
they are often a contentious public issue as
opponents often characterize them as limiting
personal freedoms.
Engineering - engineering strategies involve
developing or modifying products and
environments to make them safer. generally,
engineering efforts are very effective.
the major contribution of the 3 es model of
injury prevention has been the shift in focus
from injuries being seen as the sole responsibility
of the person injured to the recognition that
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others (e.g., employers, supervisors, equipment
manufacturers, policy makers, designers of the
built environment, whole community) have
a collective responsibility to prevent injuries.
multi-faceted initiatives that use more than one
strategy have the greatest chance for success
(mackay et al., 2011).
this is the framework that underpins the
approach of the injury prevention field of practice.

Poison Centres
Toll-free phone-in poison centres are effective
in helping determine whether a child is at risk
from a potential poisoning and what actions a
health professional, parent or caregiver should
take. Poison centres are staffed by trained
specialists who can provide information
on whether treatment is required, provide
guidance and education, and collect data as
part of surveillance programs. Research has
further shown that establishing poison control
centres can result in considerable cost savings
by diverting appropriate cases from emergency
rooms if the public is well informed about
them (miller & Lestina, 1997; Bunn et al., 2008;
Vassilev & Marcus, 2007; Blizzard et al., 2008). A
report from the nova Scotia Poison centre states
that 86 per cent of cases would have gone to
emergency rooms were it not for the information
provided by the phone-in centre (Iwk Health
centre, 2010). Indeed, for every dollar spent on
a poison control centre, an estimated more than
seven dollars are saved by avoiding unnecessary
healthcare visits (Blizzard et al. 2008). It is
recommended that the phone number for the
local poison information centre should be kept
nearby the phone in every household that has a
landline as well as stored in the contacts list of
cellphones for ease of access. A 2019 Ipsos online
survey of canadian parents found that only
40 per cent of parents know their local poison
contact information (Ipsos, 2020).
the role of poison centres in monitoring trends
is important. Their links to other organizations,
for example Health canada’s consumer Product
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Safety directorate, provincial, territorial and local
public health agencies and injury prevention
centres, are important as they are on the front
lines tracking, reporting and monitoring
poisoning in canada. Based on monitoring
trends and the data from their cases, poison
centres can inform and disseminate key messages
as well as alert regulatory agencies and the
public to emerging issues.

Changing and Influencing
Legislation and Policy
Public health policy, in the form of legislation
and regulations, has long been seen as an
effective tool in improving the health of
populations. Indeed, several landmark public
health achievements of the 20th century that
have significantly improved life expectancy
have each based their effects on changes at the
policy level (US centers for disease control
and Prevention,1999). As such, legislation at the
local, provincial and national level can often
have major impacts on reducing poisonings.
Legislation can control the types of foods, drugs
and chemicals allowed for sale in canada as well
as their safe and sanitary manufacturing and
packaging to protect consumers and the public.
Importantly, policy changes should be informed
by the best available evidence, including both
quantitative (e.g. epidemiogical data and trends,
mathematical modelling) and qualitative (e.g.
narrative interviews, focus group statements)
evidence. the following canadian federal Acts
and their associated regulations each have
sections that relate to the protection of people
from poisoning:
•

The Food and Drugs Act and Associated
Regulations
o Available at: http://www.hc-sc.gc.ca/
fn-an/legislation/acts-lois/act-loi_regeng.php

•

The Canada Consumer Product Safety Act and
Associated Regulations
o Available at: http://laws-lois.justice.
gc.ca/eng/acts/c-1.68/index.html
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•

The Pest Control Products Act
o Available at: http://laws-lois.justice.
gc.ca/eng/acts/P-9.01/

•

The Cannabis Act and Associated Regulations
o Available at: https://laws-lois.justice.
gc.ca/eng/acts/c-24.5/

•

The Tobacco and Vaping Products Act
o Available at: https://laws-lois.justice.
gc.ca/eng/acts/t-11.5/

Safer Medication and Substance
Packaging
child-resistant packaging has been shown to
significantly reduce death and injury (Rodgers,
2002). child-resistant packaging is required
by law for certain medications (chien et al.,
2003). the standards required for child-resistant
packages state that packages be difficult for
children younger than five years of age to open
and obtain a toxic amount within a reasonable
time (Health canada, 2007). It is considered
impossible to manufacture a package or a
closure that would prevent every single child
from getting into the contents under all possible
circumstances. most child test protocols require
that at least 80 per cent of children being tested
be prevented from opening the container during
a 10-minute test. this requirement means that
some children are likely to be able to open a
container, if given enough time to do so and,
therefore, even medications with child-resistant
caps must be kept locked up (Health canada,
2007). Requiring products to have child-resistant
packaging is also cost-effective, with recent
estimates from the government of canada
regarding requirements for cannabis products
suggesting that the benefits associated with
mandatory child-resistant packaging would
exceed their costs if one emergency department
visit due to poisoning was prevented every 7 to
29 days, or one death prevented every 24 to 92
years (government of canada, 2019).
From a design perspective, avoiding colourful
and enticing packaging designs may also serve
to make containers more child resistant. this
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is particularly important when considering
how common cleaners and detergents are often
brightly coloured and can resemble candies
or juice. Furthermore, the emerging trend of
e-cigarettes has led to an increasing market for
different flavours of liquid nicotine, many of
which have both names and packaging designs
that can be enticing for young children. As such,
requiring potentially harmful substances be
placed in plain, opaque packaging represents
a simple method to deter children and prevent
unintentional poisonings. Research has shown
that opaque packaging and the colour black
are helpful for young children to recognize
potentially harmful products (Schwebel et
al., 2014). Similarly, plain packaging may
also prevent poisonings among the elderly,
especially in those with cognitive decline from
mistaking poisonous products from candies and
other edibles.
Unit dosing (e.g. blister packages) has also been
used as a technique for preventing poisonings.
Requirements for unit dosing of certain
medications has yielded promising results
of reducing unintentional exposures among
children, with data from the U.S. confirming
decreases in iron poisoning rates in young
children following legislation requiring the
medication be unit-dose packaged (tenenbein
2005). Furthermore, unit-dose packaging may
also prevent teen and adult suicide attempts
using medications as it is thought that suicidal
thoughts or crises are often short and influenced
by impulsiveness, which suggests that limiting a
person’s access to large amounts of medications
by unit dosing may deter and prevent suicide
attempts (daigle, 2005; Sarchiapone et al., 2011).
Unit-dosing in the form of organized blister
packages is also commonly used for the elderly
to decrease any mistakes when medications are
self-administered.
Placing limits on the total quantity of potentially
harmful medications that can be purchased
in a single package has also been proposed
as a straightforward method of preventing
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unintentional poisonings in all ages. while
this intervention seems promising in theory,
available evidence indicates mixed success.
Research has shown that when the package
size for acetaminophen was restricted in
the United kingdom, the average total dose
ingested by patients presenting to hospital
for acetaminophen poisoning decreased.
However, there was no observed change in the
number of patients who had ingested larger
amounts in excess of 50 pills (Bateman, 2009). In
canada, acetaminophen became more readily
available after restrictions that limited the sale
of acetaminophen doses greater than 325mg
and packages containing more than 24 pills to
only pharmacies were lifted in 1999. though
availability increased, there was no associated
increase in the rate of reported hospitalizations
related to acetaminophen poisoning (Prior et al.
2004). together, this suggests that preventing
poisonings may not be as simple as decreasing
availability and package size but rather may
require a layered approach of several engineering
and design changes that together may protect
individuals from poisoning.

Safe Storage
Storage of poisonous substances in a location
inaccessible to children is essential as, while
containers can be child resistant, they are not
child proof. A proportion of young children
may be able to open containers in short periods
of time and more could do so if given longer
periods of time. Safe storage of poisonous
substances requires proper behaviour of adults in
all homes where children live or visit. Research
has shown that most unintentional poisonings
among young children occur with substances
stored in locations that do not require the child
to climb (Ozanne-Smith, 2001). A recent national
poll of American older adults inquiring about
practices when caring for their grandchildren
revealed that more than 80 per cent of those
polled kept their medications in the same
location when their grandkids visited, with
only five per cent reporting they place their
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medications in a locked cabinet or cupboard
(malani et al., 2019). when taking medications
with them to visit their grandchildren, 72 per
cent reported keeping their medications in a
bag or purse and seven per cent leaving them
on an open counter (malani et al., 2019). Parents
have also been shown to demonstrate improper
storage practices, with a survey suggesting while
90 per cent of those polled agree it is important
to store medications out of a child’s sight,
only approximately 30 per cent of those polled
actually reported doing this (Safekids, 2017). In
addition to preventing poisonings among young
children, safe storage of potentially harmful
substances can also prevent poisonings among
older adults with cognitive impairments such as
dementia and Alzheimer’s disease.
Furthermore, it is important to keep medications
and other harmful substances in their original
containers, especially if these containers have a
child-resistant packaging design. A study from
British Columbia has shown that a significant
portion of poison centre cases were related
to substances transferred to food or beverage
containers (Lepik et al., 2003). Removing
medications from their original containers is
often done for convenience, with polls indicating
as many as 29 per cent of grandparents choose
to use other containers and, among these
individuals, 83 per cent report that the new
containers are pill boxes or other easily opened
containers that are not child-resistant (malani et
al., 2019).
In short, the key message to all parents and
caregivers regarding safe storage of medications,
cleaners and any other potentially harmful
substances is to keep them in their original,
child-resistant packaging (if applicable) and to
store them in high, locked-away spaces. the
message to manufacturers is to consider the
safety packaging of their products.
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Carbon Monoxide Detectors
carbon monoxide (co) is a toxic, colourless and
odourless gas that is a byproduct of combustion.
common sources of co in the home include
gasoline- and electric-powered generators,
malfunctioning cooking appliances, furnaces
and boilers, and vehicle exhaust. co poisoning
can result in flu-like symptoms at low levels
including malaise, headaches, muscle weakness,
while at higher levels can result in chest pain,
dizziness, vision changes, convulsions and death
(Health canada, 2019). given the fact that the gas
is not detectable to human senses, individuals
can often become sick without realizing they are
being exposed to co. Recent data indicate that
there are more than 300 co-related deaths and
more than 200 CO-related hospitalizations per
year in canada (cohen et al., 2017). However,
co poisonings, like other causes of poisoning,
are preventable.
the presence of co can be detected through the
use of co detectors, which detect potentially
harmful levels of co and alert individuals to
evacuate the premise. co detectors are readily
available at most hardware stores and are often
simple to install. co detectors have shown to be
effective in detecting potentially life-threatening
levels of co (wheeler-martin et al., 2015) and
preventing deaths due to co poisonings (Yoon
et al, 1998). Poisoning can also be prevented
through regular maintenance and inspection
of home appliances and ensuring adequate
ventilation when using fuel-burning appliances.
However, it appears that public knowledge of the
risks posed by co poisoning remains low, with
a national survey indicating that 40 per cent of
canadians do not have a co alarm and 44 per
cent of respondents reporting that they do not
regularly check their heating systems (Hawkinsgignac, 2015).
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Legislation requiring mandatory co alarms
are effective in preventing and providing early
warning of a potential harmful level of co.
Several provinces and one territory have passed
legislation making it mandatory to have co
alarms in residential building: they include
Alberta, Saskatchewan, manitoba, ontario,

Quebec and the Yukon. others do not have
mandatory requirement through legislation
but rather have requirements through their
provincial building codes. However, the same
requirements are not necessarily in place for
institutional buildings, e.g. schools, leaving a gap
in the efforts to prevent CO poisoning.

Carbon Monoxide Detector and Smoke Detector Canadian Legislation Chart
Province/
Territory
British
Columbia
British Columbia Fire
Code Article 2.1.3.3

Alberta
Alberta Fire Code

Saskatchewan
Building Standards
Advisory

Mandatory
CO
Detector

Yes*

Yes

Mandatory
Smoke
Alarm

Yes

No provincial CO detector law. The City of Vancouver
made CO detectors mandatory in the city in May 2017.

Yes

All new residential construction containing fuel burning
appliances or an attached storage garage require CO
detectors to be installed.

Yes*

Yes*

Yes

Yes

CO detectors are mandatory in new homes and other
buildings built after 2011, and in structures that require
regular fire safety inspections, including: motels, hotels,
hospitals, personal care homes, restaurants with living
quarters, schools and daycares.
A smoke alarm must be installed in each sleeping room
and on each floor.

Ontario
Ontario Fire Code

CO detectors are required in all buildings where regular
sleeping accommodation is provided and the building
contains a fuel-fired appliance, a solid-fuel fired appliance,
or an attached garage.
All homes are required to have smoke alarms.

Manitoba Fire Code
Regulation

Fire Protection and
Prevention Act

Smoke alarms must be installed in each dwelling unit.

All dwelling units are required to have a smoke alarm.

Manitoba
Manitoba Building
Code

Comments1

Yes

Yes

CO detectors are required in all buildings that contain
a residential occupancy with a fuel-burning appliance,
a fireplace or a storage garage. CO detectors must be
located adjacent to all sleeping areas of the home and
in service rooms, and adjacent sleeping areas in multiresidential units.
Smoke alarms are required in all dwelling units, guest
suites, sleeping rooms not within a dwelling unit, and other
occupancies required under Building Code.
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Province/
Territory

Mandatory
CO
Detector

Mandatory
Smoke
Alarm

Comments1
A CO detector must be installed in every dwelling unit,
residential occupancy for the elderly or residential board
and care occupancy that contains a heating appliance or
direct access to an indoor parking garage.

Quebec
Building Act, r.3
Safety Code

New Brunswick
Fire Prevention Act

Nova Scotia
Fire Safety Act

Prince Edward
Island
Fire Prevention Act

Yes

Yes

Yes*

Yes*

Yes*

Yes

No

Yes

Yes*

Yes

Fire Protection
Services Regulations

Yukon
Oil-Fired Appliance
Safety Statutory
Amendment Act

Northwest
Territories

No provincial CO detector law.
Smoke Alarms and Smoke Detectors Regulation of the
Fire Prevention Act was repealed in 2014.
No provincial CO detector law.
Smoke alarms are required in each sleeping area.
No provincial CO detector law.
Smoke alarms are required in all bedrooms, outside each
sleeping area, and on each level.
No provincial CO detector law.

Newfoundland
and Labrador
Fire Protection
Services Act

Smoke alarms must be installed in every dwelling unit, on
each storey, in each corridor and shared rest or activity
area in residential occupancy for elderly that is not
equipped with fire alarm and detection system, in each
sleeping room, corridor and share rest or activity area of
single-family type residential occupancy for the elderly, in
sleeping rooms and corridors of a residential board and
care occupancy if bedrooms are not equipped with smoke
detectors, and in each sleeping room that is not part of
a dwelling unit (except in care or detention occupancies,
which must be equipped with a fire alarm system).

Yes

Yes

Smoke alarms are required in new and existing dwelling
units and in each sleeping room not within a dwelling
unit, privately owned and occupied seasonal cottages
and homes, in all existing one and two family units, owner
occupied or rented, unless governed by municipal by-law,
and other areas as determined by fire commissioner.
All Yukon residences with a fuel-burning device or an
attached garage are required to have CO detectors. All
Yukon homes are required to have smoke alarms on every
level of the home and outside all sleeping areas.
No provincial CO detector law.

No

Yes*

National Building Code of Canada is adopted, requiring
smoke alarms in all new dwelling units, sleeping rooms,
and on every floor.
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Province/
Territory

Mandatory
CO
Detector

Mandatory
Smoke
Alarm

Comments1
No provincial CO detector law.

Nunavut

No

Yes*

National Building Code of Canada is adopted, requiring
smoke alarms in all new dwelling units, sleeping rooms,
and on every floor.

Endnotes
1

For information purposes only. Please consult local authorities for further interpretation and current status.

* Adopted National Model Construction Codes — National Fire Code and/or National Building Code.

Interventions for Poisonings due to
Illicit Drug Use
Preventing poisonings due to illicit drug use is a
complex issue requiring a multifaceted approach
that addresses the biological, socio-economic
and system-level factors involved. one such
strategy that has been adopted in canada and
several other countries around the world (e.g.
Germany, Switzerland, Australia) is the Four
Pillars Approach to drug and substance use. A full
discussion of the four pillars approach is beyond
the scope of this evidence Summary; however,
a brief overview of each of the components is as
follows (Adapted from Health canada, 2019):
•

Harm Reduction: measures that reduce the
negative effects and stigma associated with
drug and substance use on individuals and
their communities, while recognizing that
completely abstaining from substance use
may not be possible.

•

Prevention: includes measures such as
resources and educational campaigns to
inform canadians about the risks associated
with drug and substance use.

•

treatment: support individuals in receiving
treatment and rehabilitation services for
substance use disorders and any other
associated mental health disorders.

•

enforcement: measures to address illegal
production, trafficking and diversion of
drugs and substances.
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A particular harm reduction intervention that has
gained increasing attention is the implementation
of supervised injection facilities (SIFs). SIFs
provide individuals using substances with a
safe and hygienic environment to inject their
illicit drugs without fear of legal intervention,
access to sterile syringes, needles and safe
disposal methods, and medical attention from
trained staff if needed. The first SIF in North
America, InSIte, was opened in Vancouver,
British columbia, canada in 2003. Since opening,
research conducted out of Vancouver has shown
promising results, with reported decreases in
needle sharing, usage of substances in public
and improper disposal of used syringes, as well
as increases in the number of referrals to social
services and addictions medicine (kerr et al.,
2005; Wood et al., 2006; Stoltz et al., 2007; Health
canada, 2008). mathematical modelling of data
from InSIte further suggests that the SIF saves
approximately one life a year as a result of
intervening in illicit drug poisoning events and
that there was a positive cost-benefit ratio of as
much as $4 saved for every $1 spent on operating
the facility (Health canada, 2008). Since the
opening of InSIte, other SIFs have developed
around the world with studies showing positive
effects. A systematic review of 75 studies on SIFs
concluded that they are an effective intervention
for marginalized populations using drugs and
substances, promote safer injection practices,
enhance access to social services and primary
care and reduce overdose frequency without
increasing overall drug use, drug trafficking or
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crime in the surrounding communities (Potier et
al., 2014).
Recently, opioid poisonings in canada have
been addressed by the introduction of naloxone
distribution programs. naloxone (brand name:
narcan) is a medication that can rapidly reverse
the effects of opioid poisoning and has recently
been made available to laypersons in the form
of take-home naloxone kits that can be used by
bystanders in the event of an opioid poisoning.
currently, every canadian province and territory
has an existing take-home naloxone program in
place that provides the public with naloxone kits
for free. Analyses of the available literature on
the topic overwhelmingly support the fact that
take-home naloxone programs are associated
with fewer deaths among those using opioids
(chimbar & moleta, 2018). Research has also
shown that, even under conservative estimations,
distributing take-home-naloxone kits is a
cost-effective strategy in preventing opioid
poisonings and deaths (Coffin & Sullivan, 2013;
Langham et al., 2018).

education campaigns have primarily been
focused on preventing unintentional poisonings
among children in the home. these home-safety
education initiatives often include poisonprevention information, cupboard locks and
poison control centre number stickers provided
for free or at low cost. They can be an effective
method of increasing safe storage of medicines
and cleaning products. A 2008 systematic review
and meta-analysis evaluated the effect of home
safety education and the provision of safety
equipment on poison prevention practices and
poisoning rates (kendrick et al., 2008). Studies
included were either randomized-control
trials, non-randomized control trials (quasirandomized), and controlled before and after
studies. The key findings from this systematic
review and meta-analysis suggests that home
safety education initiatives can improve poison
prevention practices and are as follows:
•

Raising Awareness and Educating
T

•

•

•

•
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Families receiving home safety education
(treatment group) were 57 per cent more
likely to store medicines safely than control
group families [odds ratio (oR) 1.57, 95 per
cent confidence interval (CI) 1.22-2.02]
Families receiving home safety education
(treatment group) were 63 per cent more
likely to store cleaning products safely than
control group families (oR 1.63, 95 per cent
cI 1.22-2.17)
The effect of the home safety education
appeared to be greater among studies
providing families with cabinet locks (oR
1.90, 95 per cent cI 1.25-2.89) than those
providing education only (oR 1.12, 95 per
cent cI 0.89-1.41); however, this was not
statistically significant.

Home safety education provided in clinical
settings appeared to have a smaller effect
(oR 1.29, 95 per cent cI 1.09-1.53) than
those delivered in the community (oR
2.31, 1.00-5.32); however, this was not
statistically significant.
Although poison prevention practices
improved, there was no statistically
significant effect of home safety education
on poisoning rates.
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Recommendations of best practices from
Preventing Serious Injuries in Children and Youth
in Atlantic Canada: A Guide for Decision Makers
(child Safety Link 2019) include:
•

create a national phone number for
poison information to increase access
of safety information.

•

Invest in or financially support the creation/
development of campaigns and programs.

•

create programs to teach caregivers
behaviours to prevent unintentional
poisonings in the home. Pair these programs
with distribution of home safety equipment,
such as locked boxes for poisons.

•

communicate safety information to increase
public awareness of the importance of safe
packaging and storage of medications and
other potentially poisonous products found
in the home.

with respect to intentional self-harm poisonings,
public education campaigns have primarily
focused on improving public recognition of
suicide risk and help-seeking behaviour, as well
as promoting mental health issues and efforts to
reduce the stigma associated with mental illness
(van der Feltz-Cornelis et al., 2011). However,

research has shown that ,with respect to suicide
attempts among adolescents who deliberately
ingest medications, parents who received
counselling in the emergency department about
restricting access to potential means of suicide
at home were significantly more likely to restrict
means than those who did not receive this
educational intervention (mcmanus et al., 1997).
education interventions have also been
employed in response to the growing opioid
crisis. In addition to providing individuals with
a naloxone kit, take-home naloxone programs
also typically include educational sessions
teaching participants how to prevent, recognize
and respond to opioid poisonings using the
naloxone kits. these educational interventions
have been shown to be an effective method of
increasing participant knowledge and abilities to
respond to poisoning events (green et al., 2008;
Bennett & Holloway, 2012; giglio et al., 2015).
naloxone education programs have also been
reported as having unanticipated positive effects
of increasing participant self-determination
and health consciousness (maxwell et al.,
2006; wagner et al., 2014), as well as reports
of decreased drug use among participants
following the educational training (maxwell et
al., 2006; wagner et al., 2010).

CURRENT POISONING PREVENTION INITIATIVES
Surveillance and Surveillance Systems
In canada, surveillance is conducted by the
federal, provincial and territorial governments
as well as arms-length agencies such as the
canadian Institute for Health Information. the
Public Health Agency and Health canada’s
canadian Surveillance System for Poison
Information are the two main surveillance
systems related to poisonings.
PUBLIC HEALTH AGENCY OF CANADA

As part of the Health Promotion and chronic
disease Prevention Branch (HPcdP), the centre
for Surveillance and Applied Research (cSAR)
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reports to canadians on chronic diseases and
conditions, maternal and child health, substance
use, injuries and protective and risk factors.
within cSAR is the Behaviour, environment
and Lifespan division (BeLd), which focuses
on injuries both intentional and unintentional,
family violence, child maltreatment, suicide
and mental health, physical activity, sedentary
behaviour and sleep. this division is responsible
for the electronic Canadian Hospitals Injury
Reporting and Prevention Program (eCHIRPP),
a sentinel injury and poisoning surveillance
system that collects and analyzes data on injuries
to people who are seen at the emergency rooms
of 11 pediatric hospitals and nine general
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hospitals in canada. the cHIRPP has unique,
richly detailed data of “pre-event” injury
information obtained by asking:
•

what was the injured person doing when
the injury happened?

•

what went wrong?

•

where did the injury occur?

data collection began in April 1990 and currently
contains more than 3.2 million records. most
of these records concern children and youth
19 years of age and younger; however, with
more general hospitals being added recently,
information on adults is also available. the
cHIRPP database provides information for
summary reports on injury occurrence and
may also be used for more detailed research.
Analysts can zero in on a specific set of records
by searching the database for selected variables,
key text words or a combination of these. these
efforts help contribute to the CHIRPP’s ultimate
goal: to reduce the number and severity of
injuries in canada.
TOXICOVIGILANCE CANADA

the aim of toxicovigilance canada is to
inform timely action on poison prevention,
treatment, harm reduction and management of
risks associated with toxic exposures of public
health concern. this is achieved by building
relationships between toxicovigilance partners,
enabling information exchange, collaboration
and identifying and bridging gaps. this network
has close to 400 members (as of march 2020)
including poison centres, clinical and forensic
laboratories, provincial and territorial health
partners, public safety law enforcement, border
services, non-governmental organizations,
academia, international counterparts as well
as federal public health, regulatory and health
security programs .
Background
In 2013, a requirement to aggregate data from
Canada’s five poison centres and establish
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the canadian Surveillance System for Poison
Information (CSSPI) was identified during a
pan-canadian needs assessment. contributors
to this assessment included Health canada,
the canadian Association of Poison control
centres, Provincial/territorial Health Partners,
academic institutions and non-governmental
organizations. This resulted in the 2014 launch
of the cSSPI initiative to enhance the timely
detection of toxic exposure events of public
health concern and to generate statistics based
on poison centre information in order to inform
prevention, treatment and harm reduction.
In 2015, a virtual canadian Poison control
community of Practice (coP) was established
on the canadian network for Public Health
Intelligence (CNPHI), a secure scientific
informatics and biosurveillance platform owned
and operated by the Public Health Agency of
canada. this coP facilitates multidisciplinary
and jurisdictional collaboration among poison
centre, public health, health security, regulatory,
non-governmental organization and academic
partners. over time, this community grew
to include collaborators from the emerging
toxicology Laboratory Response network,
public safety, law enforcement, border services,
the United States and international counterparts.
In 2018, the coP was rebranded to
Toxicovigilance Canada to reflect the depth and
diversity of its membership.
goals of toxicovigilance canada includes
fostering:
•

Partnership and collaboration

•

common enhanced situational awareness

•

Early warning – “If you see something
say something”

•

targeted health threat monitoring (e.g.
monitoring for cases that could be associated
with specific threats)

•

Subject matter expertise reach-back support.
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Five Components of Toxicovigilance Canada:
CANADIAN NETWORK FOR PUBLIC HEALTH INTELLIGENCE

Canadian Surveillance
System for Poison
Information (CSSPI)

Toxicology Laboratory
Response Network
(Tox-LRN)

Early Warning System
and Reach Back
Support

while all components within toxicovigilance
canada are currently under varying stages of
development, value is already being recognized
from the enhanced information exchange,
trust and collaboration on the common goals
of poison prevention, treatment and harm
reduction. toxicovigilance canada promotes a
comprehensive approach for risk assessment
and management of toxic exposure events of
public health concern by providing a trusted
environment to facilitate the following activities:
•

Timely detection, validation and notification
of signals and trend data from canadian
poison centres on toxic exposure events of
public health concern through cSSPI.

•

detection by means of laboratory analysis,
data sharing and information exchange on
analytical methods and mutual aid between
clinical toxicology and forensic laboratories
through the toxicology Laboratory
Response network (tox-LRn).

•

Notification and alerting via an Early
warning System (ewS) and reachback support from expertise within the
toxicovigilance canada network.

•

Access to a geographically searchable
chemical canadian Antidote Registry to
support clinical treatment and antidote
stockpiling.
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•

Canadian Antidote
Registry

Public Outreach
and Communication
Working Group

enhanced public awareness of safety signals
and guidance through the collaborative
efforts of the Public Outreach and
communications working group.

CANADIAN SURVEILLANCE SYSTEM FOR
POISON INFORMATION (CSSPI)

cSSPI is currently in year two of a four-year
implementation plan (2018 to 2022). cSSPI is a
pan-canadian toxicovigilance system that will
aggregate, analyze and interpret data from the
five poison centres to provide near real-time
surveillance and generate national statistics on
poisonings, chemical intoxications and adverse
drug reactions. CSSPI is led by a horizontal
steering committee composed of poison
centres, provincial and federal government
representatives. currently Health canada is
providing resources to every poison centre in
canada to support initiatives in data quality
and comparability, training and surveillance.
Health canada is also in the process of deploying
epidemiologists within every centre to support
surveillance activities and to act as a liaison to
connect toxicovigilance partners.
Working Groups
cSSPI currently has three working groups, which
are composed of poison centre specialists, Health
canada epidemiologists within the Surveillance
and co-ordination Unit (ScU) and provincial
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health partners. Below are brief descriptions of
the objectives of these working groups.
•

the data Quality and comparability
working group (dQcwg) aims to identify
challenges related to the capture of highquality data and to reduce variability
within and enhance comparability across
poison centres.

•

the training and knowledge exchange
working group (tkewg) focuses on
developing training materials relating
to surveillance, data quality and coding
for all canadian Specialists in Poison
Information (SPIs).

•

the toxicovigilance and Surveillance
working group (tSwg) seeks to establish
surveillance measures and case definitions,
implement signal identification procedures
and facilitate uptake of reported events.

Poison Prevention Week
national Poison Prevention week (nPPw) was
endorsed by the United States congress in 1961
and was designated to take place annually
during the third full week of march. Since the
early 1980s, Poison centres across canada
have also promoted Poison Prevention week
during this same week. this annual week
provides an opportunity for those working to
prevent poisonings to share key strategies with
professionals and the public on the leading
causes of poisonings as well as how they can
be prevented.

Toxicovigilance Canada’s Public
Outreach and Communication
Working Group
the Public outreach and communications
working group is composed of representatives
from poison centres, government agencies and
injury-prevention-focused organizations that
are dedicated to developing a consistent, coordinated Pan-canadian approach to poison
awareness and prevention messaging. members
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are recognized as experts in their fields and the
working group leverages that expertise to ensure
dissemination of current, reliable information to
all canadians. working group members come
together to develop a forum for discussion and
knowledge exchange among stakeholder groups
with the intent of developing strong, cohesive
messaging regarding poison-related issues facing
canadians today.

Canadian Collaborating Centres on
Injury Prevention
established in 1999, the canadian
collaborating centres for Injury Prevention
(cccIP) is a community of practice
representing injury prevention centres
throughout canada. Its membership represents
all of the provincial injury prevention centres
and the leading national injury prevention
organizations in Canada. The CCCIP provides
a unique opportunity for leading injury
prevention professionals to share knowledge
and experiences, support individual and
collective initiatives, policies, and research,
and further the work of injury prevention
throughout canada. the cccIP is a facilitator
of action and a leader in the field of injury
prevention. Its members work collectively
and individually to improve injury prevention
policies, programs and surveillance and to
translate research into practice. There are five
cccIP members located in / work with the
provinces that have poison centres:
•

•

•

•

nova Scotia
o child Safety Link
o Iwk Poison centre
ontario
o Parachute
o ontario Poison centre
Saskatchewan
o Saskatchewan Prevention Institute
o PAdIS
Alberta
o Injury Prevention centre (IPc)
o PAdIS
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•

British columbia
o Bc Injury Research & Prevention
Unit (BcIRPU)
o drug and Poison Information
centre (dPIc)

the cccIP injury centres work both provincially
and collectively to build partnerships and
amplify messages for poison prevention.

Parachute’s
#PotCanPoisonKids Program
with funding through Health canada’s
Substance Use and Additions Program (SUAP),
Parachute has developed and launched a
program called #PotCanPoisonKids.
#PotcanPoisonkids centres on a comprehensive,
evidence-based national education and
awareness campaign over five years about the
potential harms of unintentional child poisoning
from cannabis edibles and effective prevention
strategies. the primary target audience for this
campaign is parents/caregivers of canadian
children, up to age 14. The theme of the first
campaign launched in march 2020 focuses on
safe storage of cannabis in the home, under the
theme #HighAndLocked, based on research that
discovered only one quarter of parents who are
cannabis users in canada know proper storage
methods for a potential poisonous substance
such as cannabis edibles (Ipsos, 2020).

Government of Canada: Federal
Actions on Opioids
In 2016, the government of canada announced
a collaborative initiative to address the growing
opioid crisis in the country. By working with
provinces, territories and other partners across
the country, the Joint Statement of Action to
Address the Opioid Crisis (canadian centre on
Substance Use and Addiction, 2017) outlines the
commitment of the government of canada and
more than 30 partner organizations to respond
to this crisis. Importantly, some of the several
actions taken by the Federal government of
canada as of 2019 are outlined here.
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Government of Canada,
Federal Actions on Opioids as of June 2019
I N C R E ASI N G AC C E SS TO TR E ATM ENT
•
Facilitating methadone prescribing and the use
of medical heroin
•

Funding pilot projects on injectable opioid
agonist treatment

•

Supporting the development of a national treatment
guideline for injectable opioid agonist treatment

•

Enhancing the delivery of culturally appropriate
substance use treatment and prevention services to
Indigenous communities

I MP R OVE D AC C E SS TO H AR M R E DUCTIO N
•
Approved more than 39 supervised consumption sites
•

Supported the Good Samaritan Drug Overdose Act,
which provides legal protection for individuals who
seek emergency help during an overdose

•

Launched a pilot project to examine needle
exchange programs in federal correctional facilities
and allow overdose prevention programs to operate
in these facilities

•

Facilitating access to naloxone, including for remote
and isolated communities

I N C R E ASI N G AWAR E N E SS AN D P REV ENTIO N
•
Expanding public awareness around opioids and the
harms of stigma (e.g. Know More Campaign aimed at
teenagers and young adults)
•

Supporting the development of opioid prescribing
guidelines and national treatment guidelines for
opioid use disorder

•

Updating opioid product monographs

D E C R E ASI N G TH E TAI N TE D D R U G SUPPLY
•
Equipping border agents with tools to intercept
fentanyl at the border
•

Making amendments to restrict importation of
chemicals used to produce fentanyl

•

Supporting education and training for
law enforcement

•

Working with private sector partners to address the
laundering of the proceeds of fentanyl and illicit
drug trafficking

Source: Government of Canada, Federal Actions on
Opioids – Overview. Available at: https://www.canada.ca/
en/health-canada/services/substance-use/problematicprescription-drug-use/opioids/federal-actions/overview.
html
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REMAINING CHALLENGES
National Poison Centre Access
(1-800 Number)

currently, each of the poison centres in canada
have separate phone numbers (both local and
toll-free numbers). In contrast, poison centres
across the United States share the same tollfree phone number that automatically connects
callers with their local poison centre. Having a
singular toll-free phone number for canadians
to connect with their local poison centre can
eliminate the need for individuals to find new
numbers when moving from one area of the
country to another, simplify public education
materials across the country and overall create a
seamless poison control centre system nationally.

Products Database

canada, unlike the eU or U.S., does not have a
national products database. this limits access to
product information to inform medical treatment
when exposures occur and the ability to conduct
product level surveillance. this may result in
missed signals and does not enable comparisons
between similar products. For example, some
brands of bleach have child-resistant closures
while many value brands do not. with productlevel coding, comparisons could be done looking
at rates of exposures factoring in market share.
this type of analysis could drive evidenceinformed regulatory practices to better protect
canadians. Further, without product-level
coding, outbreak events may not be detected in
a timely manner. For example, if a product line
of a manufacturer becomes contaminated with a
hazardous substance but the coding only allows
for generic-level coding such as “energy drink
with caffeine”, it is very difficult to know, of
the many products on the market, which one is
responsible for a particular outbreak.

Integrated Surveillance Systems

the creation of the canadian Surveillance
System for Poison Information (cSSPI) is a huge
step forward. once this is launched, the ability
to report on national data without compiling
data from all the separate poison centres and
identify emerging issues and trends will be
greatly enhanced, allowing timely access to
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poison information that can guide policy and
prevention efforts. This system will need to
be integrated with other data sources such as
mortality, hospitalizations and emergency visits
in order to present a comprehensive picture of
the burden of poisonings in canada as well as
point to priority areas. In addition, integration
to existing structures that collect data should be
linked to a national poison surveillance system,
e.g. the national Ambulatory care Reporting
System (nAcRS), the Alberta Ambulatory care
Classification System (AACCS), trauma registries
and canadian Hospital Injury Reporting and
Prevention Program (cHIRPP) in the collection
of information for poisoning.

Emerging Poisoning Issues

As discussed earlier in this evidence Summary,
several emerging poisoning issues remain a
challenge moving forward. the recent opioid
crisis has led to several initiatives aimed at
rapidly decreasing the number of deaths due
to opioid poisoning. more work remains to be
done, however, in order to develop long-term,
sustainable solutions to this incredibly complex
issue. The recent legalization of cannabis in
canada has also presented its own challenges
as it is unknown how rates of poisoning will be
affected. This is especially the case as cannabis
edibles have just recently been legalized as of
october 2019, with the possible repercussion of
increases in unintentional poisonings among
children and youth.
Similarly, e-cigarettes have experienced a
recent surge in popularity in canada and are
now formally legalized. However, e-cigarettes
are becoming increasingly popular among
teenagers despite a ban on sales to individuals
under the age of 18, which raises the question
as to whether more needs to be done to protect
canada’s youth. the U.S. Food and drug
Administration has recently taken decisive
steps to curtail e-cigarette use among youth by
banning the sale of prefilled, flavoured liquid
nicotine capsules used in e-cigarettes, including
fruit and mint flavours, as of February 1,
2020 (US FdA, 2020). this is in hope of both
reducing use of e-cigarettes among youth, as
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well as preventing unintentional poisonings
among young children who may find certain
flavours appealing. Though it is still too early
to determine whether this policy change will
have any measurable impact on poisoning rates
or any other additional effects, it does however
present an interesting example of a possible
future approach that may be used in canada.

As in the case of the viral laundry detergent pod
challenge, social media can play a significant
role in perpetuating dangerous activities at
an incredibly rapid pace. In contrast, media
initiatives can also be employed to spread
awareness and prevention strategies to a wider
audience in hopes of reducing poisonings. As
in the case of national Poison Prevention week,
providing a media spotlight for poisoning
issues can raise awareness among the general
public about strategies to prevent poisonings
and reasons to contact their local poison centre
for information.

the emerging role of social media and the
internet has also gained attention as both a
potential contributor to poisonings as well as a
possible medium for prevention and advocacy.

RECOMMENDATIONS
AND FUTURE STEPS

OCIAL CON
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As this evidence Summary
demonstrates, addressing the issue
What is the setting/
of poison prevention is complex.
community’s
while data on the number
perception of the
of individuals affected by
injury problem?
poisoning are essential, the
context in which poisoning
occurs needs to be considered
What are the
as a key component when
characteristics
of the
What is the meaning
planning and implementing
community that enable
of the injury to the
poison prevention
or inhibit the prevention
individual/family?
strategies; how establishing
of this injury.
community and political
support, understanding other
community health issues and
existing public health resources,
all create the necessary preconditions to advance injury
prevention practice. Important
What resources
What is the political
questions surround how the social
are
available
to
climate for preventing
and political context serve as the
address
this
injury
this injury and for
underpinning, as these are the levers
problem?
sustainability?
that are most effective in achieving
prevention goals. gathering evidence to
answer each of the five questions posed in this
model provides the important information about the
context in which injury prevention works to select, implement
and monitor evidence-informed practice.

Injury &
Population
of Interest

Those working in the field to prevent poisoning require access to
current best practices so that scarce resources are used effectively.
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Advocating for Best Practices
Advocacy needs to play a significant role in
ensuring there is support and resources (such
as human, financial, jurisdictional) dedicated
to identified priorities in poisoning prevention.
developing an advocacy plan and identifying
who can act as champions is critical to achieve
the level of awareness needed to garner the
resources required to address this often-forgotten
injury and public health issue.
groups that could have a role in advocating
about poisoning prevention issues include injury
organizations, poison control centres, public
health departments and individuals whose
lives have been touched by poisoning. there
are many issues related to poison prevention
that could benefit from advocacy efforts. The
recommendations within this evidence Summary
each require concerted advocacy efforts if they
are to be achieved.
Prevention of poisoning is best accomplished
through a multifaceted approach combining
education, engineering and environmental
modifications (safer packaging, limitations
on quantities), enactment and enforcement of
regulations and legislation (mandatory co
alarms), economic incentives, involvement
of local healthcare providers, community
empowerment and program evaluation. while
public education is necessary in poisoning
prevention, it is not sufficient to prevent
poisoning on its own. Integrating public
education with other aspects of the public
health system will improve the success of the
efforts. For example, many provincial health
programs have an injury prevention program
that might serve as a focal point for co-ordinating
poison prevention and education programs. In
addition, poison control centres are experienced
at providing secondary poisoning prevention
and data from the centres can direct primary
poisoning prevention initiatives.
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Access to Canadian-Specific Product
Information
It is recommended that canada consider
introducing legislation similar to the european
Union that requires manufactures and industry
partners to provide product-level information to
a national database. this database would then be
accessible to poison centres and other partners
to inform treatment and enable product-level
surveillance. currently, poison centres do not
have access to canadian product information
and rely heavily on an American database.
However, product formulations can vary greatly,
limiting the ability of the specialist to provide
treatment advice. It is also recognized that, by
not coding the exact product involved in the
exposure and simply grouping similar products
into generic categories, safety issues will be
missed and there is no mechanism to conduct
comparisons across products.

Understanding Emerging Issues
with the rapid increase in rate of cannabis use
and vaping/e-cigarettes among the canadian
population, it is imperative that public health
initiatives aimed at preventing cannabis and
vaping/e-cigarette related poisonings be
based on solid evidence and ideally, research
conducted locally with a canadian perspective.
In particular, given that these two products
(cannabis and vaping/e-cigarettes) have only
recently been legalized in Canada, there is much
to be learned about the potential long-term
consequences, benefits and harms of legalization
with respect to poisonings.
Furthermore, there is a growing need to
understand the increases in intentional selfharm- associated poisonings. the trends in selfharm-related poisonings, especially among youth
and young adults in canada, suggests a growing
need to examine how to best approach mental
health issues and prevent suicide and self-harm
in canada. mental health has increasingly been
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recognized as an important issue to address in
canada. Understanding the relationship between
unintentional and intentional poisonings, along
with mental health and substance use, may be
vital in preventing deaths, hospitalizations and
emergency room visits due to suicide/self-harm
poisonings. Importantly, self-harm poisonings
can be seen as only one symptom of a greater
mental health issue in canada.

Carbon Monoxide Detectors
carbon monoxide detectors save lives and
reduce the burden on the first responder and
health care system. It is recommended they
should be made mandatory in all homes, schools
and public spaces.

National Leadership
As the Collective Impact model points out, “no
single organization is responsible for any major
social problem, nor can any single organization
cure it” (kania and kramer, 2011). this model
posits that creating and managing collective
impact requires a separate organization and staff
with a very specific set of skills to serve as the
backbone for the entire initiative. co-ordination
takes time and none of the participating
organizations has any to spare. The expectation
that collaboration can occur without a supporting

infrastructure is one of the most frequent reasons
why it fails (kania and kramer, 2011).
the successes that have been achieved since the
first Evidence Summary was written are largely
the result of collaboration between and among
key stakeholders such as the federal government,
provincial poison and injury centres, and ngos.
this collective action needs to continue so that
different perspectives and expertise can be
integrated into these efforts moving forward.
Identifying a national organization to provide
leadership will move the agenda of poison
prevention forward. there is potential for the
canadian Association of Poison control centres
(cAPcc) to take on this role so that it can work
both inside and outside of government with
resources and a broad scope to champion the
development, implementation and evaluation of
national poison data collection and surveillance,
which would significantly improve the ability for
canada to understand and report on poisonings.
this would be in tandem with toxicovigilance
canada as well as canadian Surveillance System
for Poison Information (cSSPI) and associated
federal, provincial/territorial, and local partners.
The CAPCC would require sufficient financial
and human resources to be effective in taking on
this national leadership role.

CONCLUSION
Poisonings remain a major public health concern
in canada, especially in light of recent trends in
both unintentional and self-harm poisonings,
and emerging causes of poisoning. while
major achievements have been made since the
publication of the first Evidence Summary on the
prevention of poisonings in canada in 2011, it is
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vital to recognize that there remains a significant
number of challenges in the road moving ahead.
through surveillance, research, multi-level
collaboration, and evidence-based interventions
and prevention initiatives, we can reduce the
burden of poisonings to the canadian healthcare
system and society as a whole.
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APPENDICES
APPENDIX A - Poison Control Centres
BC DRUG AND POISON INFORMATION CENTRE (DIPC)

the Bc drug and Poison Information centre (dPIc) was established in 1975 through the co-operative
efforts of the Hospital Programs Branch of the BC Ministry of Health and the Faculty of Pharmaceutical
Sciences at the University of British columbia (UBc). It is located at the Bc centre for disease control
in Vancouver and is staffed with pharmacists, nurses and physicians who have specific expertise in
the provision of drug and poison information services. the original mandate of the centre called for
the development of centralized services to assist health professionals throughout BC in providing
optimal levels of drug therapy and poison management. considerable progress has been made in
this respect through expansion of dPIc programs over the ensuing years. notably, the centre has
assumed provision of poison information services to the Bc public, a population of approximately 5
million. Since 2002 DPIC has been affiliated with the BC Centre for Disease Control, an agency of the
Provincial Health Services Authority (PHSA) and continues its affiliation with UBC. It is a member of
the canadian Association of Poison control centres (cAPcc) and the American Association of Poison
control centers (AAPcc).
ALBERTA POISON, DRUG AND INFORMATION SERVICE (PADIS)

Alberta established the toll-free provincial Poison and drug and Information Service (PAdIS) in 1986 at
the Calgary Foothills Hospital. The Centre was established to replace five regional centres and to link
the provision of poison information services with that of drug information services already established
and operating out of the pharmacy department at Foothills. Both registered nurses and pharmacists
now answer these information lines. In 1993, a toll-free poison information number for southern
Saskatchewan was established in Regina and another in Saskatoon for northern Saskatchewan, but
with no dedicated staffing. In 2001, Saskatchewan contracted with the Poison and Drug Information
Service (PAdIS) to provide comprehensive poison service to Saskatchewan through a dedicated tollfree number.
ONTARIO POISON CENTRE

In 1968, the ottawa civic Hospital Poison Information centre was opened. during the day, a dedicated
registered nurse answered cases from the public; at night, the intern staffing the emergency department
answered these cases. Similarly, a dedicated registered nurse answered cases in the emergency
department at the Hospital for Sick Children starting in 1977. Both centres were staffed 24/7 with fulltime medical directors from 1981 forward. In 2005, the Regional centre at the children’s Hospital of
eastern ontario closed. the ontario Poison centre (oPc) is operated and supported by the Hospital
for Sick children (Sickkids) in toronto. At its inception in the late 1970s, poison cases were answered
by a registered nurse (Rn) in the emergency department. Beginning in 1979 the Poison centre was
formally recognized as one of two regional poison centres in the province by the provincial Ministry
of Health. At that time the ministry of Health provided direct funding to these two regional centres.
Initially the Poison centre managed approximately 8,000 cases annually. Since late in 2005, the oPc
has been the sole provider of poison services to the province of ontario. the centre currently manages
more than 100,000 cases a year. Although these numbers are significant, the true magnitude of poison
exposures is unknown as poisonings are not considered a reportable event. the oPc poison statistics

Evidence Summary on the Prevention of Poisoning in Canada

A pp end ice s

| 51

are based on poison exposures that are voluntarily reported to the centre.
on July 1, 2012, the ontario Poison centre was chosen to provide enhanced poison services to the
province of manitoba. Healthcare providers across manitoba, as well as the general public, now have
access to bilingual poison services via a new toll-free number (1-855-7PoISon). these enhanced
services, while branded locally as the “Manitoba Poison Centre,” are led by the interdisciplinary
team at the ontario Poison centre. In 2015, the oPc was contracted by the government of nunavut
to provide enhanced poison services to healthcare providers in the territory. In addition to being a
member of the canadian Association of Poison control centres (cAPcc) the ontario Poison centre is
an affiliate member of the American Association of Poison Control Centers (AAPCC).
CENTRE ANTIPOISON DU QUÉBEC

In 1986, three regional poison centres in Quebec were amalgamated as one provincial centre at le centre
Hospitalier de l’Université Laval in Québec city. Specialist nurses are located in the centre in Québec.
Toxicologists throughout the province remained on staff. In 2003, the Centre was moved and came
under the jurisdiction of the cLSc-cHSLd Haute-Ville-des-Rivières. Since 1986, the centre antipoison
du Québec collects data on new drugs and products. their database (toXIn (1) up to Feb. 6, 2019 and
toxiQc (2) from Feb. 6, 2019) included 82,164 products in January 2020 and is updated on a regular
basis.
IWK REGIONAL POISON CENTRE

In 1993, the Iwk Regional Poison centre (RPc) was established at the Iwk Hospital in Halifax, nova
Scotia, replacing the red phones in the pediatric emergency department. Specialist-trained nurses
and pharmacists answer the poison information lines. A physician toxicologist joined the centre in
2005 and a complement of emergency physicians offer medical backup. The IWK Regional Poison
centre provides full service to nova Scotia and P.e.I. and has contracts with new Brunswick and
newfoundland and Labrador for calls from healthcare professionals. the RPc provides a 24-hour
phone consultation service to both the public and healthcare professionals. It is able to provide
information on a real or potential exposure to toxins.
YUKON, NUNAVUT AND NORTH WEST TERRITORIES

the Yukon, north west territory and nunavut access poison information through regional poison
centre agreements. the ontario Poison centre receives calls from nunavut medical professionals
only. British columbia provides services to the Yukon and Alberta provides services to the north west
territory.

APPENDIX B - Data Sources and Methodology
Data Sources:

1. Statistics canada – Vital Statistics death database
2. canadian Institute for Health Information’s discharge Abstract database (dAd) Quebec data not
included.
3. canadian Institute for Health Information’s national Ambulatory care Reporting System
(nAcRS) Albert and ontario only.
4. canadian Injury Research and Prevention Program (cHIRPP)
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Data Extraction Methodology
1. ICD-10 or ICD-10-CA codes used to define and classify poisoning:
a. X40 – X49: unintentional poisoning
b. X60 – X69: suicide by poisoning or self-inflicted poisoning
c. X85 – X90: homicide by poisoning or assault by poisoning
d. Y10 – Y19: poisoning with undetermined intent
2. For death, the underlying cause of death was used to define and classify poisonings. For DAD
and nAcRS, all external cause codes in diagnoses were searched. If multiple groups of poisonings
existed for one record, only one group was selected in the following priority order: assault by
poisoning, self-inflicted poisoning, unintentional poisoning and poisoning with undetermined
intent.
3. For dAd and nAcRS, counts represent the numbers of records, not the numbers of individual
patients
4. All rates are per 100,000 population. Age-standardized rates are based on the 2011 Canadian
population.
5. For death rates, the July 1 population estimates were used, while the october 1 population
estimates were used for hospitalization and emergency visit rates.
6. T

APPENDIX C - Top Causes for Poison Centre Cases
BRITISH COLUMBIA

Top 10 pharmaceutical causes and top five non-pharmaceutical causes for cases recorded by the Drug
and Poison Information centre, 2012 to 2018.
Top 10 Pharmaceutical Causes

Number

Top 5 Non-Pharmaceutical Causes

Number

Analgesics

23733

Household Cleaners

17678

Sedative, Hypnotics and
Antipsychotics

10264

Cosmetics and Personal Care
Products

12358

Antidepressants

9315

Foreign Bodies/Toys/Miscellaneous

9441

Stimulants and Street Drugs

6641

Plants

7793

Vitamins

5278

Alcohols

7350

Hormones and Hormone Antagonists

5171

Cardiovascular Drugs

4629

Antihistamines

4607

Topical Preparations

3982

Dietary Supplements, Herbals,
Homeopathics

3891
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NOVA SCOTIA

Top 10 pharmaceutical causes and top five non-pharmaceutical causes for cases recorded by the IWK
Poison control centre, 2008 to 2018.
Top 10 Pharmaceutical Causes

Number

Top 5 Non-Pharmaceutical Causes

Number

Analgesics

28884

Household Cleaners

11010

Sedative, Hypnotics, and
Antipsychotics

26116

Alcohols

10833

Antidepressants

19343

Cosmetics and Personal Care
Products

6361

Cardiovascular Drugs

13682

Foreign Bodies/Toys/Miscellaneous

4403

Hormones and Hormone Antagonists

11134

Pesticides

3408

Stimulants and Street Drugs

6379

Anticonvulsants

5680

Antihistamines

4916

Gastrointestinal Preparations

4302

Antimicrobials

4034

QUEBEC

Top 10 pharmaceutical causes and top five non-pharmaceutical causes for cases recorded by the Centre
antipoison du Québec, 2012 to 2018.
Top 10 Pharmaceutical Causes

Number

Analgesics (without opioids or
acetaminophen)

47438

Acetaminophen

31429

Antidepressants

22827

Benzodiazepines

18417

Antipsychotics

17606

Cardiovascular Drugs

13848

Topical Preparations

10668

Opioids

9932

Hormones and Hormone Antagonists

9265

Antihistamines

6847
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Top 5 Non-Pharmaceutical Causes

Number

Household Cleaners

25638

Alcohols

16675

Cosmetics and Personal Care Products

12583

Hydrocarbons

10491

Pesticides

9561
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APPENDIX D – Undetermined Poisonings
mortality due to undetermined intent poisonings in canada by intent and sex, 2008 to 2018.
Age-standardized mortality rates per 100,000 population.
Undetermined Intent

Males APC= -6.3

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 11-year period from 2008 to 2018, both males and females had a decrease in the death rate
due to undetermined intention of poisonings. males had an average decrease of undetermined intent
poisoning death rate of 6.3 per cent each year and females had a statistically significant average
decrease in undetermined intent poisoning death rate of 9.5 per cent each year.

mortality due to undetermined intent poisonings in canada by age group (years), 2008 to 2018
Age-specific rates per 100,000.
Undetermined Intent

40 to 49 yrs APC= -8.8
30 to 39 yrs APC= -3.4
20 to 29 yrs APC= -2.8
50 to 64 yrs APC= -9.5*
65+ yrs APC= -8.6*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 11-year period from 2008 to 2018, all age groups had a decrease in the undetermined intent
poisoning death rate. canadians 50 to 64 years of age had the largest average annual decrease of 9.5 per
cent each year. due to small numbers, undetermined poisoning deaths of canadians under the age of
19 are not presented.
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Hospitalizations due to undetermined intent poisonings in Canada by intent and sex, fiscal years 2008
to 2018. Age-standardized rates, Hospitalization per 100,000 population, excludes Quebec.
Undetermined Intent

Males APC= -0.9*
Females APC= -2.9*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

Over the 11 year period from 2008/09 to 2018/19 both males and females had a statistically significant
decrease in the undetermined intent poisoning hospitalization rate. Males had an average decrease of
0.9 per cent each year and females had a statistically significant average decrease in the hospitalization
rate of 2.9 per cent each year.

Hospitalizations due to undetermined intent poisonings in Canada by age group (years), fiscal years
2008 to 2018. Age-specific rates per 100,000 population.
Undetermined Intent

20 to 29 yrs APC= 0.2
15 to 19 yrs APC= 1.9*
30 to 39 yrs APC= -1.7
40 to 49 yrs APC= -3.4*
50 to 64 yrs APC= -2.4*
65+ yrs APC= -2.5*
10 to 14 yrs APC= 1.7*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 11-year period from 2008/09 to 2018/19, younger age groups, 10 to 29 years of age,
experienced a decrease of undetermined intention of poisoning hospitalization rate; those 30 years of
age and older had a decrease in the undetermined intent poisoning hospitalization rate. Due to small
numbers, undetermined intention poisoning hospitalizations of Canadians under the age of 10 are
not presented.
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Emergency department visits due to poisonings in Alberta and Ontario by intent and sex, fiscal years
2010 to 2018. Age-standardized rates per 100,000 population.
Undetermined Intent
Males APC=2.6*
Females APC=-1.3*

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the 9 year period from 2010/11 to 2018/19 males and female residents of Alberta and ontario
had a statistically significant change in emergency department visit rate for poisoning of undetermined
intent. Males had a statistically significant average increase in emergency department visit rate of 2.6
per cent each year and females had a statistically significant average decrease in emergency department
visit rate of 1.3 per cent each year.

emergency department visits due to unintentional poisonings in Alberta and ontario by age group
(years), fiscal years 2010 to 2018. Age-specific rate per 100,000 population.
Undetermined Intent
15 to 19 yrs APC= -0.4
20 to 29 yrs APC= 2.4*
30 to 39 yrs APC= 5.0*

40 to 49 yrs APC= -2.1*
50 to 64 yrs APC= -1.3*
10 to 14 yrs APC= -1.2
65+ yrs APC= -2.5*
<5 yrs APC= -3.1*
5 to 9 yrs APC= -3.6

*= The annual per cent change (APC) is significantly different from zero at alpha=.05

over the nine-year period from 2010/11 to 2018/19, the majority of the age groups had a decrease in
the emergency department visit rate due to undetermined intent except residents 20 to 29 years of age
and those 30 to 39 years of age. Both these age groups experienced a statistically significant average
increase in the visit rate of 2.4 per cent and 5.0 per cent, respectively.
Evidence Summary on the Prevention of Poisoning in Canada

A pp end ice s

| 57

REFERENCES
American Association of Poison control centers (AAPcc). ALeRt: American Association of Poison
control centers warn about potential poison exposure to single-load laundry packets. 2018a.
Available at: https://aapcc.org/Press/83
American Association of Poison control centers (AAPcc). HIgH ALeRt: Intentional exposures
among teens to single-load laundry packets continue to rise. 2018b. Available at: https://aapcc.
org/Press/83
American Association of Poison control centers (AAPcc). Laundry detergent Packets (unit dose
liquid) data. november 30, 2019. Available at: https://aapcc.org/track/laundry-detergentpackets
Anderson Jt, collins d. Prevalence and causes of urban homelessness among indigenous peoples: a
three-country scoping review. Housing Studies. 2014. 29(7): 959-76.
Banner w, Yin S, Burns mm, Lucas R, Reynolds km, green JL. clinical characteristics of exposures to
liquid laundry detergent packets. Human and Experimental Toxicology. 2020. 39(1): 95-110.
Bateman DN. Limiting paracetamol pack size: has it worked in the UK? Clinical Toxicology. 2009. 47(6):
536-41.
Bennett t, Holloway k. the impact of take-home naloxone distribution and training on opiate overdose
knowledge and response: an evaluation of the tHn project in wales. Drugs: Education, Prevention
and Policy. 2012. 19(4): 320-8.
Beuhler MC, Gala PK, Wolfe HA, Meaney PA, Henretig FM. Laundry detergent “pod” ingestions: a case
series and discussion of recent literature. Pediatric Emergency Care. 2013; 29(6):743-7.
Bill S-5: An Act to ament the tobacco Act and the non-smokers’ Health Act and to make consequential
amendments to other Acts. Statutes of canada 2018 chapter 9. Available at: https://www.parl.ca/
documentViewer/en/42-1/bill/S-5/royal-assent
Blizzard JC, Michels JE, Richardson WH, Reeder CE, Schulz RM, Holstege CP. Cost-benefit analysis of a
regional poison center. Clinical Toxicology. 2008. 46(5): 450-6.
British columbia centre for excellence in HIV/AIdS. drug Situation in canada. A report prepared by
the Urban Health Research Initiative of the British columbia centre for excellence in HIV/AIdS.
october 2009. Available at: https://www.bccsu.ca/wp-content/uploads/2016/10/dsiv2009.pdf
British columbia coroners Service. Illicit drug toxicity deaths in Bc, January 1, 2009 - october 31, 2019.
2019. Accessed december 18, 2019. https://www2.gov.bc.ca/assets/gov/birth-adoption-deathmarriage-and-divorce/deaths/coroners-service/statistical/illicit-drug.pdf
British Columbia Government News. Provincial health officer declares public health emergency. 2016.
Accessed november 24, 2017. https:// news.gov.bc.ca/releases/2016hlth0026-000568
Brownson Rc, Fielding Je, maylahn cm. evidence-based public health: a fundamental concept for
public health practice. Annual Review of Public Health. 2009. 30, 175-201.

Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 58

Bunn TL, Slavova S, Spiller HA, Colvin J, Bathke A, Nicholson VJ. The effect of poison control center
consultation on accidental poisoning inpatient hospitalizations with pre-existing medical
conditions. Journal of Toxicology and Environmental Health. 2008. Part A, 71(4): 283-8.
Callanan VJ, Davis MS. Gender differences in suicide methods. Social Psychiatry and Psychiatric
Epidemiology. 2012. 47: 875-69.
Canada Gazette, Part II, Volume 153, No. 26. 2019. Queen’s Printer for Canada. Available at: http://
gazette.gc.ca/rp-pr/p2/2019/2019-12-25/pdf/g2-15326.pdf#page=5
C

C

C

C

C

C

Chimbar L, Moleta Y. Naloxone Effectiveness: a systematic review. Journal of Addiction Nursing. 2018.
29(3): 167-71.
choi A, Le m, Rahim t, Rose c, kosatsky t. electronic cigarette exposures reported to the British
columbia drug and Poison Information centre: an observational case series. CMAJ Open. 2019.
7(3): e462-71.

Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 59

Ciliska D, Thomas H, Buffett C. An introduction to evidence-informed public health and a
compendium of critical appraisal tools for public health practice (revised). 2010. Hamilton, on:
national collaborating center for methods and tools. Available at: https://www.nccmt.ca/
uploads/media/media/0001/015bc6357f262944f0aca38c14c89c5a4.pdf
Cobaugh DJ, Miller MJ, Pham TT, Krenzelok EP. Risk of Major Morbidity and Death in Older Adults
with Suicidal Intent: A cross-Sectional Analysis from the national. 2015;501-7.
Coffin PO, Sullivan SD. Cost-effectiveness of distributing naloxone to heroin users for lay overdose
reversal. Annals of Internal Medicine. 2013. 153: 1-9.
Cohen I, Garis L, Rajabali F, Pike I. Carbon monoxide poisoning, hospitalizations and deaths in Canada.
A report by the Bc Injury Research and Prevention Unit, for the University of the Fraser Valley:
Vancouver, Bc. october, 2017.
conejero I, olié e, courtet P, calati R. Suicide in older adults: current perspectives. Clinical Interventions
in Aging. 2018. 13: 691-9.
Durmowicz EL. (2014). The impact of electronic cigarettes on the pediatric population. Tob Control, 23,
supple 2: ii41-6.
First Nations Health Authority. Overdose data and First Nations in BC: preliminary findings. 2017. First
nations Health Authority, west Vancouver: Bc.
gaw ce, Spiller HA, casavant mJ, chounthirath t, Smith gA. Safety interventions and liquid laundry
detergent packet exposures. Pediatrics. 2019. 144(1): e20183117.
ghanem m, gamaluddin H, mansour m, Samiee AA, Shaker nm, el Rafei H. Role of impulsivity
and other personality dimensions in attempted suicide with self-poisoning among children and
adolescents. Archives of Suicide Research. 2013. 17(3): 262-74.
Giglio RE, Li G, DiMaggio CJ. Effectiveness of bystander naloxone administration and overdose
education programs: a meta-analysis. Injury Epidemiology. 2015. 2, 10.
Goodman A, Fleming K, Markwick N, Morrison T, Lagimodiere L, Kerr T. “They treated me like crap
and I know it was because I was native”: the healthcare experiences of Aboriginal peoples in
Vancouver’s inner city. Social Science and Medicine. 2017. 178: 87-94.
Gotts JE, Jordt S-E, McConnell R, Tarran R. What are the respiratory effects of e-cigarettes? BMJ. 2019.
366: l5275.
Government of Canada. Canada Gazette, part 1, volume 153, number 25: vaping products labelling
and packaging regulations. 2019. Accessed Jan 2, 2020. Available at: http://gazette.gc.ca/rp-pr/
p1/2019/2019-06-22/html/reg4-eng.html
grant cn, Bélanger Re. cannabis and canada’s children and youth. Pediatrics and Child Health. 2017.
22(2): 98-102.
green tc, Heimer R, grau Le distinguishing signs of opioid overdose and indication for naloxone:
an evaluation of six overdose training and naloxone distribution programs in the United States.
Addiction. 2008. 103(6): 979-89.

Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 60

gummin dd, mowry JB, Spyker dA, Brooks de, osterthaler km, Banner w. 2017 Annual Report of
the American Association of Poison control centers’ national Poison data System (nPdS): 35th
Annual Report. clin toxicol (Phila). 2018; 56(12):1213.
Haring RS, Sheffield ID, Frattaroli S. Detergent pod related eye injuries in preschool aged children.
JAMA Ophthalmology. 2017. 135(3): 283-4.
Hawkins-gignac Foundation for co education. carbon monoxide education is key. 2015. Accessed
January 3, 2020. Available at: https://www.endthesilence.ca/stay-safe/carbon-monoxideeducation-is-key
Health canada. canadian drugs and substances strategy. 2019. Accessed January 3, 2020. Available at:
https://www.canada.ca/en/health-canada/services/substance-use/canadian-drugs-substancesstrategy.html
Health canada. carbon monoxide poisoning. 2019. Accessed January 3, 2020. Available at: https://
www.canada.ca/en/health-canada/services/air-quality/indoor-air-contaminants/keep-carbonmonoxide-out-your-home.html#4
Health Canada. National outbreak case definitions: severe pulmonary disease associated with vaping
or dabbing. 2019. Available at: https://www.canada.ca/en/public-health/services/diseases/
vaping-pulmonary-illness/health-professionals/national-case-definition.html
Health canada. Reference manual for the consumer chemicals and containers Regulations, 2001 of
the Hazardous Products Act. 2007. Available at: https://www.canada.ca/en/health-canada/
services/consumer-product-safety/reports-publications/industry-professionals/referencemanual-consumer-chemicals-containers-regulations/updates.html
Health canada. Risks of Vaping. 2020. Available at: https://www.canada.ca/en/health-canada/
services/smoking-tobacco/vaping/risks.html
Health canada. Vancouver’s InSIte service and other supervised injection sites. what has been
learned from research? Final report of the expert Advisory committee on Supervised Injection
Site Research. ottawa (on): Health canada; 2008. Accessed 03 January 2020. Available
at: https://www.canada.ca/en/health-canada/corporate/about-health-canada/reportspublications/vancouver-insite-service-other-supervised-injection-sites-what-been-learnedresearch.html#imp
Institute of medicine (U.S.). committee on Poison Prevention and control. Forging a poison prevention
and control system. 2004. washington, dc: national Academies Press.
Ipsos. Pot can Poison kids cannabis edibles 2019 national Survey. 2020.
Iwk Health centre. discovery: research at the Iwk health centre, a report to the community, 2009 –
2010. Halifax (nS): Iwk Health centre; 2010.
Janeway k. Liquid laundry detergent pods pose lethal risk for adults with dementia. 2017. consumer
Reports. Available at: https://www.consumerreports.org/laundry-cleaning/liquid-laundrydetergent-pods-pose-lethal-risk/

Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 61

Jiang A, Smith J, Rajabali F, Zheng A, Purssell R, Pike I. Patterns in poisoning hospitalizations and
deaths in British columbia, 2008 – 2013. British Columbia Medical Journal. 2018. 60(10); 495- 502.
Jongbloed k, Pearce me, Pooyak S, Zamar d, thomas V, demerais L, christian wm, Hendersaon e,
Sharma R, Blair AH, Yoshida em, Schechter mt, Spittal Pm. the cedar Project: mortality among
young Indigenous people who use drugs in British columbia. 2017. Canadian Medical Association
Journal, 189(44): e1352-9.
kania J, kramer m. collective Impact. Stanford Social Innovation Review. 2011. Available at: https://ssir.
org/articles/entry/collective_impact#
kerr t, tyndall m, Li k, montaner J. wood e. Safer injection facility use and syringe sharing in injection
drug users. Lancet. 2005. 366(9482): 316-8.
kochanek kd, murphy SL, Xu J, Arias e. deaths: Final data for 2017. National Vital Statistics Reports
2019, 68(9).
Langham S, Wright A, Kenworthy J, Grieve R, Dunlop WCN. Cost-effectiveness of take-home-naloxone
for the prevention of overdose fatalities among heroin users in the United kingdom. Value Health.
2018. 21(4): 407-15.
Lepik k, Hayes L, kent d, Hancock d. Poisoning from chemicals stored in food containers. Proceedings
from the British columbia Injury Prevention conference, April 2003.
mackay m. child safety action plan development [adapted from a PowerPoint presentation]. 2005.
Brussels; european child Safety Alliance.
mackay m, Vincenten J, Brussoni m, towner e, Fuselli P. child safety good practice guide: good
investments in unintentional child injury prevention and safety promotion – canadian edition.
2011. toronto: the Hospital for Sick children.
malani P, kullgren J, Solway e, Singer d, kirch m. national poll on healthy aging: Safely storing
medication around grandchildren. 2019. University of michigan. Available at: https://www.
healthyagingpoll.org/
Maxwell S, Bigg D, Stanczykiewicz K, Carlberg-Racich S. Prescribing naloxone to actively injecting
heroin users: a program to reduce heroin overdose deaths. Journal of Addictive Diseases. 2006. 25:
89-96.
McManus BL, Kruesi MJ, Dontes AE, Defazio CR, Piotrowski JT, Woodward PJ. Child and adolescent
suicide attempts: an opportunity for emergency departments to provide injury prevention
education. American Journal of Emergency Medicine. 1997. 15(4): 357-60.
miller tR, Lestina dc. costs of poisoning in the United States and savings from poison control centers:
a benefit-cost analysis. Annals of Emergency Medicine. 1997. 29(2): 239-45.
monture PA. Racing and erasing: law and gender in white settler societies. Race and racism in 21st
century canada: continuity, complexity, and change. 2007. Broadview: Peterborough, on.
muhuri Pk, gfroerer Jc, davies mc. Associations of nonmedical pain reliever use and initiation of
heroin use in the United States. Centre for Behavioural Health Statistics and Quality (CBHSQ) Data
Review. 2013.
Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 62

national collaborating center for methods and tools. evidence-informed public health. 2013.
normandin PA and Benotti SA. Pediatric emergency update: lethality of liquid nicotine in e-cigarettes.
Journal of Emergency Nursing. 2015. 41(4): 357-59.
olfson m, Rossen Lm, wall mm, Houry d, Blanco c. trends in Intentional and Unintentional opioid
overdose deaths in the United States, 2000 - 2017. JAMA. 2019. 322(23): 2340-42.
Ozanne-Smith J, Day L, Parsons B, Tibballs J, Dobbin M. Childhood poisoning: access and prevention.
Journal of Paediatrics and Child Health. 2001. 37(3): 262-5.
Palazzolo DL. Electronic cigarettes and vaping: a new challenge in clinical medicine and public health.
A literature review. 2013. Front Public Health, 18, nov.
Parachute. the cost of Injury in canada. 2015. Parachute: toronto, on.
Parachute & Injury Prevention centre. white paper on the prevention of poisoning of children in
canada. 2011. Parachute: toronto, on.
Potier c, Laprévote V, dubois-Arber F, cottencin o. Rolland B. Supervised injection services, what has
been demonstrated? A systematic literature review. Drug and Alcohol Dependence. 2014. 145: 48-68.
Prior mJ, cooper k, cummins P, Bowen d. Acetaminophen availability increases in canada with no
increase in the incidence of reports of inpatient hospitalizations with acetaminophen overdose
and acute liver toxicity. American Journal of Therapeutics. 2004. 11(6): 443-52.
Public Health Agency of canada (PHAc). Special Advisory committee on the epidemic of opioid
overdoses. Highlights from phase one of the national study on opioid and other drug-related
overdose deaths: insights from coroners and medical examiners. ottawa: on: october 2019.
https://www.canada.ca/en/public-health/services/publications/healthy-living/highlightsphase-one-national-study-opioid-illegal-substance-related-overdose-deaths.html#a3
Public Health Agency of canada (PHAc). Special Advisory committee on the epidemic of opioid
overdoses. national report: opioid-related Harms in canada web-based Report. ottawa: on;
december 2019. https://health-infobase.canada.ca/substance-related-harms/opioids
Reid JL, Hammond d, tariq U, Burkhalter R, Rynard VL, douglas o. tobacco Use in canada: Patterns
and trends, 2019 edition. waterloo, on: Propel centre for Population Health Impact, University
of waterloo.
Rhodes AE, Bethell K, Spence K, Linps PHS, Streiner DL, Jaakkimainen RL. Age-sex differences in
medicinal poisonings. Social psychiatry and psychiatric epidemiology. 2008; 43(8), 642-52.
Rodgers GB. The effectiveness of child-resistant packaging for aspirin. Archives of Pediatrics and
Adolescent Medicine. 2002. 156(9): 929.
Rodgers gB, Franklin RL, midgett Jd. Unintentional paediatric ingestion poisonings and the role of
imitative behaviour. Inj Prev 2012;18:103-108.
Safekids. Safe medicine Storage: A look at the disconnect between parent knowledge and behaviour.
march 2017. Safekids worldwide: washington, d.c.

Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 63

Sarchiapone m, mandelli L, Iosue m, Andrisano c, Roy A. controlling access to suicide means.
International Journal of Environmental Research and Public Health. 2011. 8(12): 4550-62.
Saunders RP, evans mH, Joshi P. developing a process-evaluation plan for assessing health promotion
program implementation: a how-to-guide. Health Promotion Practice. 2005. 6, 134-47.
Schwebel dc, wells H, Johnston A. children’s recognition of dangerous household products: child
development and poisoning risk. Journal of Pediatric Psychology. 2014. 1-13.
Singh T, Arrazola RA, Corey CG, Husten CG, Neff LJ, Homa DM, King BA. Tobacco use among middle
and high school students - United States 2011 - 2015. 2016. Morbidity and Mortality Weekly, 65(14):
361-7.
Skinner R, McFaull S, Draca J, Frechette M, Kaur J, Pearson C, Thompson W. Suicide and self-inflicted
injury hospitalizations in Canada (1979 to 2014/15). Health Promotion and Chronic Disease
Prevention in Canada. 2016, 36(11); 243-51.
Skinner R, mcFaull S, Rhodes Ae, Bowes m, Rockett IRH. Suicide in canada: Is poisoning
misclassification an issue? Canadian Journal of Psychiatry. 2016. 61: 380-1.
Smye V, Browne A, Josewki V. Supporting the mental wellness of First nations, Inuit and métis peoples
in canada: cultural safety – a research discussion paper. A report for the Bridging cultures II
Project of the native mental Health Association of canada and the mood disorders Society
of canada. 2010. Available at: https://mdsc.ca/documents/Publications/BUILdIng%20
BRIdgeS%202_FInAL%20RePoRt.pdf
Spiller HA, Appana S, Brock gn. epidemiological trends of suicide and attempted suicide by poisoning
in the US: 2000–2008. Leg Med (Tokyo). 2010; 12: 177-83.
Statistics canada. chances in life expectancy by selected causes of death, 2017. ottawa, on: Statistics
canada; 2019a.
Statistics canada. Population projections: canada, provinces and territories, 2018-2068. ottawa, on:
Statistics canada; 2019b.
Statistics Canada. National Cannabis Survey, first quarter 2019. Ottawa, ON: Statistics Canada; 2019c.
Available at: https://www150.statcan.gc.ca/n1/daily-quotidien/190502/dq190502a-eng.htm
Statistics canada. table 13-10-0394-01 Leading causes of death, total population, by age group. ottawa,
on: Statistics canada; 2019d.
Stoltz JA, Wood E, Small W, Li K, Tyndall M, Montaner J, Kerr T. Changes in injecting practices
associated with the use of a medically supervised safer injection facility. Journal of Public Health
(Oxford). 2007. 29(1): 35-9.
truth and Reconciliation commission of canada. Honouring the truth, reconciling for the future: summary
of the final report of the Truth and Reconciliation Commission of Canada. 2015. truth and Reconciliation
commission of canada: winnipeg, mn.
United States centers for disease control and Prevention. outbreak of lung injury associated with
e-cigarette use or vaping. 2020. Available at: https://www.cdc.gov/tobacco/basic_information/
e-cigarettes/severe-lung-disease.html
Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 64

United States centers for disease control and Prevention. ten great public health achievements –
United States, 1900 – 1999. Morbidity and Mortality Weekly Report. 1999. 48(12): 241-3.
United States centers for disease control and Prevention. e-cigarette use among youth and young
adults; a report of the surgeon general. 2016. Atlanta, gA. US department of Health and Human
Services, centers for disease control and Prevention, national center for chronic disease
Prevention and Health Promotion, Office on Smoking and Health. Available at: https://ecigarettes.surgeongeneral.gov/documents/2016_SgR_Full_Report_non-508.pdf
United States Department of Transportation. National Highway Traffic Safety Administration. Traffic
safety facts, research note. 2017 Fatal motor vehicle crashes: overview. october 2018. Available at:
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812603
United States Food and Drug Administration. FDA finalizes enforcement policy on unauthorized
flavored cartridge-based e-cigarettes that appeal to children, including fruit and mint. FDA
News Release. January 02, 2020. Available at: https://www.fda.gov/news-events/pressannouncements/fda-finalizes-enforcement-policy-unauthorized-flavored-cartridge-based-ecigarettes-appeal-children
Van der Feltz-Cornelis CM, Sarchiapone M, Postuvan V, Volker D, Roskar S, Grum AT, Carli V, McDaid
d, o’connor R, maxwell m, Ibeishäuser A, Van Audenhove c, Scheerder g, Sisask m, gusmäo
R, Hegerl U. Best practice elements of multilevel suicide prevention strategies: a review of
systematic reviews. Crisis. 2011. 32(6): 319-33.
Vassilev ZP, marcus Sm. the impact of a poison control center on the length of hospital stay for patients
with poisoning. Journal of Toxicology and Environmental Health. 2007. Part A, 70(2): 107-10.
wagner kd, davidson PJ, Iverson e, washburn R, Burke e, kral AH, mcneeley m, Jackson BJ,
Lankenau SE. “I felt like a superhero”: the experience of responding to drug overdose among
individuals trained in overdose prevention. International Journal of Drug Policy. 2014. 25(1): 157-65.
Wagner KD, Valente TW, Casanova M, Partovi SM, Mendenhall BM, Hundley JH, Gonzalez M, Unger
JB. evaluation of an overdose prevention and response training programme for injection drug
users in the Skid Roy area of Los Angeles, california. International Journal of Drug Policy. 2015.
21(3): 186-93.
wang gS. cannabis (marijuana): acute intoxication. Post tw, ed. Uptodate. waltham, mA: Uptodate
Inc. https://www.uptodate.com (Accessed on december 30, 2019).
wang gS, Roosevelt g, Heard k. Pediatric marijuana exposures in a medical marijuana state. JAMA
Pediatrics. 2013. 167(7): 630.
Wang GS, Roosevelt G, Le Lait MC, Martinez EM, Bucher-Bartelson B, Bronstein AC, Heard K.
Association of unintentional pediatric exposures with decriminalization of marijuana in the
United States. Annals of Emergency Medicine. 2014. 63(6): 684.
wang gS, Le Lait mc, deakyne SJ, Bronstein Ac, Bajaj L, Roosevelt g. Unintentional pediatric
exposures to marijuana in colorado, 2009 – 2015. JAMA Pediatrics. 2016. 170(9): e160971.
warner m, chen LH, makuc dm, et al. drug poisoning deaths in the United States, 1980-2008. NCHS
Data Brief 2011; 81.
Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 65

western Aboriginal Harm Reduction Society. talking circle series: the healthcare experiences of
aboriginal peoples living in the downtown eastside. date Unavailable. Available at: http://
wahrs.ca/wp-content/uploads/2017/03/Aboriginal-Peoples-experiences-Accessing-Healthcare.
pdf
Wheeler-Martin K, Soghoian S, Prosser JM, Manini AF, Marker E, Stajic M, Prezant D, Nelson LS,
Hoffman RS. Impact of mandatory carbon monoxide alarms: an investigation of the effects on
detection and poisoning rates in new York city. American Journal of Public Health. 2015. 205(8):
1623-9.
wilson Rm, Runciman wB, gibbert Rw, Harrison Bt, newby L, Hamilton Jd. the quality in Australian
health care study. Medical Journal of Australia, 1995; 163(9): 458-71.
Wood E, Tyndall MW, Mondater J, Kerr T. Summary of findings from the evaluation of a pilot medically
supervised safer injecting facility. Canadian Medical Association Journal (CMAJ). 175(11): 1399-404.
World Health Organization. Health statistics and information systems. Disease burden and mortality
estimates. Accessed 28 october 2019. www.who.int/healthinfo/global_burden_disease/
estimates/en.
Yoon SS, macdonald Sc, Parrish Rg. deaths from unintentional carbon monoxide poisoning and
potential for prevention with carbon monoxide detectors. Journal of the American Medical
Association. 1998. 279(9): 685.
Xie e, green S, Puri n, Sheikh H. Updating our language around substance use disorders. CMAJ
2017;189:e1566.
Xiebiao Y, Sutherland J, Henry B, tyndall m, kendall PRw. At-a-glance – impact of drug overdoserelated deaths on life expectancy at birth in British columbia. Health Promotion and Chronic Disease
Prevention, Canada. 2018. 38(6): 248-51.

Evidence Summary on the Prevention of Poisoning in Canada

Re fe r e nce s

| 66

