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Abstract

Introduction: Firearm-related injury and death are leading yet preventable causes of
premature death in Canada. Our objective was to identify knowledge gaps and research
priorities to inform a national research agenda to prevent firearm-related injury and
death.

Methods: In a two-stage process, nominal group technique was used to encourage
experts in firearm injury and death (N = 15) to generate ideas relevant to knowledge
gaps in three areas: unintentional firearm injury, intimate partner violence (IPV)/femi-
cide and other firearm-related assaults. Relevant parties (N = 43) subsequently voted
on the identified gaps to determine top priorities for future research.

Results: In Stage 1, the experts identified 22 knowledge gaps in unintentional firearm
injury, 16 in IPV-related firearm injury/femicide and 33 in other assault-related firearm
injuries. Based on their importance and feasibility as research projects, they then
selected five, three and seven, respectively, of these knowledge gaps. In Stage 2, the top
priorities for future research emerged: the economic cost of firearm injuries to victims’
families and communities and Canadian society; the impact of social policies and legis-
lation aimed at reducing IPV/femicide-related firearm injuries and deaths; and a
description of the available and required Canadian firearm-injury data.

Conclusions: The top priorities highlight the large and diverse gaps in knowledge about
firearm injury and death in Canada. This marks the first step toward developing a
national research agenda for firearm-related injuries. Next steps include operationaliz-
ing these gaps into research questions, identifying data sources and methodological
approaches, and choosing knowledge translation strategies.
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Highlights

e Experts identified knowledge gaps

to inform a research agenda that
focuses on preventing firearm-
related injury and death in Canada.
There is a lack of accessible and
usable data on unintentional and
intentional firearm injuries in
Canada.

Researching the economic cost of
firearm injuries to victims’ families
and communities and Canadian
society was identified as the top
priority.

The barriers to collecting firearm-
injury data and the impact of social
policies and legislation to reduce
intimate partner firearm injury and
femicide were also identified as
key priorities for research.

Keywords: firearms, gun violence, injury prevention, public health, priority-setting
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Introduction

Firearm-related injury is a leading yet pre-
ventable cause of premature death in
Canada.! Canada ranks third among the
G7 countries in terms of age-adjusted fire-
arm-related mortality.> Firearm-related vio-
lent crime increased by 55% between 2013
and 2022 (23.7 to 36.7 incidents per
100 000 population),®> and the homicide
rate in 2022 was 2.24 per 100 000 popula-
tion, the highest in 30 years.! More than
one in three homicides (41% in 2022) are
firearm related, with the highest firearm-
related homicide rates in Saskatchewan
and Manitoba.!?

Numerous individuals, including children
and youth, present to hospital each year
for unintentional firearm injuries.* Between
2002 and 2016, for every firearm death,
three people were treated for nonfatal
injuries in Ontario hospitals.®

After the 2020 mass shooting in Nova
Scotia, the deadliest mass shooting in
Canada, the Mass Casualty Commission
called for a cultural shift to institute a
public health approach to firearm safety.®
A public health approach evaluates fire-
arm access and the societal factors that
contribute to or mitigate firearm violence.
The Mass Casualty Commission empha-
sized that collaborating to address root
causes such as the social determinants of
health and deeply entrenched sociopoliti-
cal factors is essential for community
safety.® The Commission highlighted that
resource allocation should focus on polic-
ing and law enforcement and on preven-
tion; made numerous recommendations
for regulations aimed at risk reduction;
and emphasized the need for gender anal-
ysis, recognizing the effect of toxic mascu-
linity among gun owners and the police.®

The design, implementation and effective-
ness of any new firearm-injury prevention
program relies on access to linked high-
quality health, firearm, social and crimi-
nal justice data. At the time of writing,
Canada lacks such firearm-related data
because of funding constraints, political

sensitivities, privacy concerns and other
factors. The literature often highlights the
need for qualitative data on the social
determinants of firearm-related injuries
and deaths as well as quantitative data on
vulnerable populations most affected by
firearm violence.**

Addressing these gaps is crucial because
effective injury prevention strategies need
to be informed by the social contexts and
disparities that shape firearm risks. Suc-
cessful injury prevention programs must
involve community groups, victims, research-
ers, health care professionals, law enforce-
ment personnel, policy-makers and other
involved parties to ensure a comprehen-
sive and collaborative approach.

To frame the impact of firearms as a pub-
lic health issue, Canada needs a coordi-
nated national effort and robust research
initiatives. In this article, we aim to lay
the groundwork for a national research
agenda by identifying knowledge gaps in
firearm-related injury and death and
research priorities.

We focused on three areas: unintentional
firearm injuries; intimate partner violence
(IPV) and femicide; and other assault-
related firearm injuries. Unintentional fire-
arm injuries are accidental and can be
self-inflicted or inflicted by others.” These
injuries are often due to the mishandling,
improper storage or unintended discharge
of firearms.® Assault-related firearm inju-
ries, on the other hand, are intentional
and violent.® Injuries as a result of IPV
and femicide are a distinct form of assault
related to gender-based violence. We exam-
ined IPV/femicide-related firearm injury
separately to capture the unique dynamics
of this issue as well as the specialized
support services and nuanced policy
responses required. We did not examine
firearm-related self-harm because of the
broad scope of this topic and the different
prevention priorities.

Methods

We used nominal group technique, led by
a certified professional facilitator, in two

successive stages to achieve consensus on
topics relevant to a national firearm research
agenda (Table 1).

The Unity Health Toronto research ethics
board confirmed that this project did not
require ethics approval because it does
not constitute human research or contain
any identifiable personal information.

Participant recruitment

Engaging a variety of people with broad
interests is critical for identifying current
needs in firearm research and providing
diverse perspectives and expertise. Pur-
posive sampling methods were used to
recruit participants for both stages. Email
invitations were sent to 36 key profes-
sional contacts with expertise in firearm
injury and death in Canada between 24 July
and 14 September 2023. These included
experts in clinical practice and research in
firearm injury, advocates for and leaders
in violence prevention, decision-makers,
individuals with lived experience (either
directly or through loved ones) and com-
munity representatives. Specific groups
included the Danforth Families for Safe
Communities, an organization of commu-
nity members affected by the 2018 shoot-
ing on Danforth Avenue, Toronto, Ontario,
and YouthLink, which works with youth and
families to improve community well-being.

Stage 1: Identifying knowledge gaps

Fifteen participants (Table 2) met virtually
on 20 September 2023 to generate ideas
on current knowledge gaps. They were
placed into preselected breakout groups to
ensure multidisciplinary and varied geo-
graphical representation.

All the discussions were conducted in
English.

With the end goal to identify knowledge
gaps in firearm-related injury and death in
Canada, the focus groups were asked the
following questions, which had been pre-
selected by the research team: (1) What

TABLE 1
Stages of research
Stage Objective Study sample Data collection tool Analysis
1. To identify current research Key experts (N = 15) Jamboardl(digitallwhitebaard) Document ana.IySIs and deductive
needs and gaps content analysis
7. G Canadian Academy of Health e L) Quantitative analysis of scores after

Sciences forum attendees (N = 43)

participant voting
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are the current research needs and gaps in
unintentional firearm injury? (2) What are
the current research needs and gaps in
assault-related firearm injury? (3) What
are the current research needs and gaps in
intimate partner firearm injury/femicide?

An interactive online whiteboard tool,
Jamboard (Google, Mountain View, CA,
US), was used to record responses.

The participants were then asked to pick
those generated ideas that were most
likely to lead to research projects based on
two criteria, importance and feasibility.
Importance refers to a project providing
relevant and valuable insights; feasibility
refers to the realistic implementation of a
project using existing data or feasible
novel data sources. The priority knowl-
edge gaps were finalized after a facilitated
group discussion that used nominal group
technique to reach agreement.

After the first meeting, the recorded
knowledge gaps were rewritten in more
formal language for review in Stage 2
(Table 3).

Stage 2: Ranking knowledge gaps

Stage 2 took place at the Canadian
Academy of Health Sciences forum, “Gun
Violence is a Public Health Issue,” in
Toronto, Ontario. The forum was open to
all interested individuals; attendees included
practitioners in community settings, repre-
sentatives of the legal community, social
workers, representatives from victim and
survivor groups, and researchers in aca-
demia. The Stage 2 exercise and instruc-
tions were explained to all the forum
attendees (approximately 150), who were
encouraged to participate during breaks
between presentations. The exercise occurred
on 27 and 28 September 2023. The meet-
ings and materials were in English.

The aim of Stage 2 was to rank the knowl-
edge gaps selected in Stage 1. Using
Feedback Frames,’ each of the 43 partici-
pants voted anonymously by dropping
tokens assigned to different knowledge
gaps into slots indicating “top priority,”
“high priority,” “medium priority,” “low
priority,” “disagree that it is a priority”
and “not sure.” Also provided was an area
to write comments about each knowledge

gap.

Vol 46, N° 1, January 2026

TABLE 2
Stage 1 participant characteristics (N = 15)

Characteristics

Size of sample, n

Female sex
Provinces represented
Professional role
Professor
Advocacy group
Chief Firearms Officer
Epidemiologist
Physician
Other

12
3

w N = W o -

Votes were counted and quantitatively ana-
lyzed by the facilitator. Final scores to deter-
mine ranking were calculated using weighted

scores (top priority = 5 points; high prior-

The following was used to calculate the
numerical scores:

(5 x # of Top priority tokens) + (4 x # of
High priority tokens) + (3 x # of Medium

priority tokens) + (2 x # of Low priority
tokens) + (1 x # of Not sure tokens) +
(0 x # of Disagree priority tokens)

ity = 4 points; medium priority = 3 points;
low priority = 2 points; “not sure” = 1 point;

and “disagree that it is a priority” = 0

points). Total number of tokens

TABLE 3
Summary of knowledge gaps selected at Stage 1
Knowledge gaps in unintentional firearm injury (n = 5)

1. The relationship between mental health history reported during firearm licence applications and
mental health service utilization.

2. The differential health and community impact of firearm injuries and deaths in rural vs. urban areas.
3. The utilization and enforcement of child access protection laws after unintentional firearm injuries.
4. The mental health service utilization patterns of family members after firearm injuries.

5. The environment that led to unintentional firearm injuries: How was the firearm accessed? How were
the firearm and ammunition stored? Did the injury happen at home?

Knowledge gaps in assault-related firearm injury (n = 7)

1. The risk factors that put people in situations that result in the injuries; proactively address/mitigate
the risk to individuals.

2. The economic cost of firearm injuries to victims’ families, community and Canadian society.

3. A description of the available and required Canadian firearm-injury data, including impediments to
data collection and use.

4. The impact of assault-related firearm injuries on communities and the approaches to healing after
such incidents.

5. Canada-specific definitions and language around the different types and intents of firearm injuries,
as well as their consequences.

6. The relationship between social media and assault-related firearm injuries.

The available and required support for individuals and/or their families after a firearm-related injury
or death.

Knowledge gaps in intimate partner firearm injury/femicide (n = 3)

1. The available and required support for individuals and/or their families after a firearm-related injury
or death in situations of IPV or femicide.

2. The impact of social policies and legislation aimed at reducing IPV/femicide-related firearm injuries
and death.

3. Early indicators of or risk factors for IPV or femicide before the involvement of a firearm.

Abbreviation: IPV, intimate partner violence.

Health Promotion and Chronic Disease Prevention in Canada
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These numerical scores were then placed
in order from highest to lowest to assign
rank. The rank difference between two
priorities was calculated as the difference
between their scores.

Results
Research idea generation

During Stage 1, the 15 participants gener-
ated 22, 16 and 33 free-text responses to
the questions on the current research
needs and gaps in unintentional firearm
injury, intimate partner firearm injury/
femicide and other assault-related firearm
injuries, respectively (Figure 1).

During subsequent facilitated discussions,
the participants agreed on which research

projects would be the most feasible and
important. Across the three focus ques-
tions, 16 topics were selected; two were
eliminated as they referred to knowledge
translation rather than a research need or
gap. Another knowledge gap, “the avail-
able and required support for individuals

knowledge gaps; however, each station
received votes from at least 38 individuals.

The highest-ranking knowledge gap, with
a weighted average score of 4.1, was “the
economic cost of firearm injuries to vic-
tims’ families, community and Canadian

society” (Table 4). The next two highest-
ranking priorities were “the impact of
social policies and legislation aimed at
reducing IPV- or femicide-related firearm
injuries and death,” with a weighted aver-
age score of 4.0, followed by “a descrip-

and/or their families after a firearm-
related injury or death,” was generated
and added during the facilitated group
discussion. A total of 15 knowledge gaps
were put forward for voting in Stage 2

(Table 3). tion of the available and required
. Canadian firearm-injury data, including
Knowledge gap ranking impediments to data collection and use,”

with an average score of 3.8.
The Stage 2 participants (N = 43) voted

on the knowledge gaps using Feedback
Frames. Participants did not vote on all 15

Of note, the second-ranked research prior-
ity, the impact of social policies and

FIGURE 1A

Free-text responses to Stage 1 focus question 1: What are the current research needs and gaps in unintentional firearm injury?

Unselected ideas

Ideas selected through
group discussion

Ideas selected but removed due to not
meeting criteria for a research project

Focus Question 1:

With our end goal being to have a clear set of research priorities on firearm-related injury and death,
what are the current research needs and gaps in Unintentional Firearm Injury?

linking licensing to
health data to see if

Consensus with

Understanding the

information around the ~ "uralvs urban - cost of

measuring and

injury --> how did they firearms injuries and

Definitions gap: gender, what we are trying to enforcing child to the fi = deaths are more
race ascertain with respect access CIEEERS WO WAE RN ¢ lv found i
; torage or firearm and FEEINLY feikine (1
to mental health is what g &
; . protectionlaws o ion? theirown  ruralareas. How does a
is actually reflected in = : :
h h community heal from
health data. ome or another
track non- such an event, cultural
powdered ) healing.
firearm understanding What does research needs:
injuries consistencies PTSD and follow up research need: UitsEm a7E
for prohibition ralmallook services for study service il
orders like for people family and utilization patterns e EEs
involved: friends of survivors / family

for support after an
injury

Focus on child
safety around
firearms in the

Streamline the

collection of data gaps: data from

police -

across systems ; How often is
home (locally, provincially variability in data identify resolirces substance
nationally) > a el e are needed o involved?
' lfy o Ty support the work LB IeIle
universal form tha R T ) SEE
can be used How well does health done
gap: need ) care institutions track
more up to powdered firearms and data: generate accidental injury, type
date data pellet guns are consensus of injury, no le)gal Review
e [ oo [ O R ammunition
the Chief Firearms
are seeing many of are? what to follow Office related to NR
these incidents with specifically firearms.

small children.
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FIGURE 1B
Free-text responses to Stage 1 focus question 2: What are the current research needs and gaps in assault-related firearm injury?

Ideas selected but removed due to not
meeting criteria for a research project

Ideas selected through
group discussion

Unselected ideas

Focus Question 2:

With our end goal being to have a clear set of research priorities on firearm-related injury and
death, what are the current research needs and gaps in Assault?

provide trainingand  Research activities need  Info on survivors impact and correlation

technical assistance to include, from the and the recovery Impact ofAs.hooting in of social media Common DEAER
tocommunitieson peginning, a translation  process following communities - what regarding some of the defiiitens) perpetrators
how they can use the plan and approach, trauma. is a good model of gun violence - for language (e.g. what and licensing
CEEEE RS, identifying and engaging healing following example, Toronto, gun  constitutes a mass
advocacy) the audiences we want such incidents. violence higher among shooting)
to reach the rapper community.
Quality data on
What risk factors that coroner data, type of weapon research need:
put people in the police records to used perpetrator economic impact of Analysis of what data is Sharing of Dataion the
situation that resulted supplement health information firearm injuries not needed, what is information WL A EREE

on the family/

in the injuries; data to inform only to victims but to currently collected, between agencies

proactively address / victim and family, community, and what impediments  (law enforcement, siblings
mitigate the risk to perpetrator society limit better data justice, etc) esp
individuals. collection and use for licensing.
thinking about . . s
support for ) non-powdered question of gender - T 82!;;0:&:”\'2:2;“
knowledge Creating firearms in our most perpetralfors are A e\./aluat.e structural cer 'C(':s o f;m'l'es ;
——— networks of legislation men.— socnal_ - o Sth 4 inequity --> who \ " ili .
without support across determinants, risk orward wi gets linked to communities (source o

Canada.
personal attacks

Stigma associated
with victims and what
are the impact/
intersections on how
we support these
individuals

Making data more
accessible across
organizations and
collection more
standardized

analysis of available and
required support for
individuals and/or their
families after a firearm-
related injury or death
*idea generated during
group discussion

Data on
challenges in
social system

following injury.

terminology here needs
to be clearly defined...it

intervene, what funding

factors - need for year election

Prioritize knowledge
translation and
patient/community
involvement in
research development

dictates how we

we have access to
address the problem

SarviiEEs neeEEs gun, access to support

primary prevention for cycles services)
at risk groups.

What are the Understanding being deliberate about

Where the risks lie - how to we impacts to the root causes of KT i_" all projects >

information regarding support communityand  acquisition of digestible data,

related to the origin community, what does healing firearms include knowledge
of firearms - particularly when look like? users in study designs,
misunderstanding of the risk of how will communities

dynamics. retaliatory exist. misinformation & use the data

misperception of risks.
Parents forget to think
about the risk of firearms
but there is awareness in
relation to drugs, drunk
drivers. Public
awareness required.

legislation aimed at reducing IPV- and
femicide-related firearm injuries and death,
garnered the most top- and high-priority
votes in total (n = 29), more than even
the highest-ranked priority (n = 27), “the
economic cost of firearm injuries to vic-
tims’ families, community and Canadian
society.” Two research priorities that
scored lower in the overall ranking also
stood out because they received 25 or
more votes categorizing them as a top or
high priority: “risk factors that put people
in the situations that result in the injuries;
proactively address/mitigate the risk to
individuals,” which ranked sixth (with
7 top- and 20 high-priority votes) and “the
mental health service utilization patterns
of family members after firearm injuries,”
which ranked eighth (5 top- and 20 high-
priority votes).

Vol 46, N° 1, January 2026

Although the facilitator organized the
Feedback Frames for ranking in such a
way as to avoid choice overload and vote-
splitting effects, there were two instances
where ballot stuffing may have occurred,
as more vote tokens were counted than
the number of participant signatures for
that station. This may have occurred
because participants forgot to sign in.
Regardless, these two research priorities
ranked twelfth and thirteenth out of 15.

Discussion

The 15 identified knowledge gaps offer
valuable insights into areas on which to
focus Canadian research efforts. Many of
these priorities resemble the ones the
National Research Council identified in

2013 in response to executive orders to
learn about firearm violence in the United
States.!® We did not identify any priorities
related to gun safety technology or assess-
ment of prevention strategies, however,
likely due to a lack of substantial research
in firearm safety technology and a scarcity
of long-standing Canadian prevention
programs.®

We identified themes from across the
three categories—unintentional firearm
injury, assault-related firearm injury and
intimate partner firearm injury/femicide—
that emphasize broader gaps such as risk
factors and the overall impact of firearm
injuries and deaths in Canada. To better
organize these gaps and align with public
health frameworks, we used a social

Health Promotion and Chronic Disease Prevention in Canada
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FIGURE 1C

Free-text responses to Stage 1 focus question 3: What are the current research needs and gaps in intimate partner firearm injury/femicide?

Unselected ideas

Ideas selected through
group discussion

Focus Question 3:

Ideas selected but removed due to not
meeting criteria for a research project

With our end goal being to have a clear set of research priorities on firearm-related injury and death,
what are the current research needs and gaps in Intimate Partner Firearm Injury / Femicide?

Provide the CFP to
engage in more
authority on a

regulatory level rather
than rely on law
enforcement authority
under the CC.

homicide, injury,

urban/rural, risk
factors (coroners
reports)

Type of firearm is most
prevalently used? Sources
of What kind of policy can

be implemented or is
currently working to

reduce the violence or
impact. What policy

should be el

Issues related to gaps: lack of
implementation of
the law and
revocation of
licenses - identifying
and acting on threats.

projects or
interventions

lack of information on
the extent of problem -

threats, demographics,

Issues regarding
implementation of the
law and role of the
police in responding to
complaints or reports

sustainable funding
for running research

shared framework
for assessing the
root cause and
consequences and
solutions

what kind of support are
there for individuals
once they have left the
hospital or families who
have lost family
members to firearms.

the extent of the problem
is not well documented,;
police reports do not
provide cause of death (i.e.
the extent to which
firearms are used); the
circumstances, the
ownership of firearms.

reporting on survivors, not
just deaths. and reporting
on precursors to assault/
violence - what are the
early indicators before a
firearm becomes involved.

survivor informed
guidelines on how
to support people
who present with
injuries that may be
IPV-caused

coordination of
data across
multiple
platforms

There are researchers in
Canada looking at IPV
specifically who should be
connected with this
project - VanDonkelaar,
Colantonio, Ellis - to
contribute known
knowledge

research need: evaluation

Review of the mass casualty
report re NS - to implement
recommendations -
shootings are higher in rural
areas, risk factors, age,
statistics; toxic masculinity,
coercive control

of root causes, source of
firearms, worsening social
determinants of health,
impact of policies (youth
programs), impact of
legislation

Unable to parse out
cases of intimate
partner violence

among assault cases, in
national administrative
databases.

Abbreviations: CC, criminal code; CFP, Canadian Firearms Program; ICD, International Classification of Diseases; IPV, intimate partner violence; KT, knowledge transfer; NR, not reported;

NS, Nova Scotia; PTSD, posttraumatic stress disorder.

ecological model that highlights research
priorities at different levels, clarifying
where knowledge gaps exist (Figure 2)."
We identified knowledge gaps at all levels
of the model, emphasizing the need for
comprehensive interventions that span
individual, interpersonal, community and
policy domains.

The knowledge gap selected as the top
area to investigate was the economic cost
of firearm injuries to victims’ families,
communities and Canadian society. Detailed
analyses of the current economic burden
of firearm injuries could influence legisla-
tive change and improve funding of pre-
vention programs. The most recent report
on the economic and social impacts of
firearm-related crime in Canada, in 2008,
estimated the costs at more than CAD 3.1
billion;'? however, this was likely an
underestimate as the consequences of sui-
cide or unintentional firearm injuries and
deaths were not taken into account.'?
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The second-ranked research priority was
the impact of policies and legislation to
reduce IPV- and femicide-related firearm
injuries and death. Previous research on
the effects of policies and laws on firearm
injury and death rates had mixed results,
with some studies suggesting that changes
were significant and others reporting min-
imal effects.’®! Further evaluation of, for
example, An Act to amend certain Acts
and to make certain consequential amend-
ments (firearms) (the former Bill C-21)
could help assess the influence of such
legislation on firearm-injury rates among
IPV victims.!®

The third-ranked research priority focuses
on describing the firearm-injury data that
are available and that are required. A 2019
scoping review of empirical research on
firearms in Canada identified only 34 peer-
reviewed publications over 18 years.!® The
available data are limited and fragmented,
with siloed municipal, provincial/territorial,

federal agencies and academic institutions
collecting data according to their specific
needs.!” These datasets are often inacces-
sible to other agencies or researchers,
even though firearm-related data collected
by, for example, the Ontario Ministry of
Children, Community and Social Services
during client assessments, could provide
other agencies with valuable insights."”
Comparing data across regions is also
hampered by inconsistent data collection
methods and by the use of definitions that
are neither standardized nor designed for
diverse purposes.!”

A summary of available data would help
identify areas for standardization, facili-
tating future analyses of data from differ-
ent agencies and institutions. For instance,
firearms-related offences are more likely
to involve multiple victims; however,
some data systems input these as single
incidents while others count these multi-
ple times.?
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Ranking results for knowledge gaps (n = 15)

TABLE 4

Number of votes, n Weighted
Rank Knowledge gaps Top High Medium Low X average
A - —— A Disagree? Not sure
priority priority priority priority score

1 The economic cost. of firearm injuries t(? victims 18 9 1 1 0 0 41
families, community and Canadian society.
The impact of social policies and legislation aimed at

2 reducing IPV/femicide-related firearm injuries and 13 16 9 2 0 0 4.0
death.
A description of the available and required Canadian

3 firearm-injury data, including impediments to data 15 1 11 4 0 1 3.8
collection and use.
The available and required support for individuals

4 and/or their families after a firearm-related injury or 8 13 17 1 0 0 3.7
death.
Risk factors that put people in situations that result

5 in injuries; proactively address/mitigate the risk to 7 20 10 4 0 1 3.7
individuals.

6 The.mental health service ll'[l|l.ZH.tI0.n patterns of 5 2 n 4 0 0 3.7
family members after firearm injuries.

7 Early |nd|c;?t0rs of or risk factors for IPV or femicide 9 1 18 3 0 1 36
before the involvement of a firearm.
The available and required support for individuals

8 and/or their families after a firearm-related injury or 6 16 17 3 0 0 3.6
death in situations of IPV or femicide.
The impact of assault-related firearm injuries on

9 their communities and the approaches to healing 7 12 15 4 0 1 3.5
after such incidents.

10 The relationship betwegn'so'aal media and 6 14 15 7 0 0 35
assault-related firearm injuries.

1 The dlfffer?ntilal health and Fommunlty impact of 6 14 12 7 0 0 35
firearm injuries and deaths in rural vs. urban areas.
The environment that led to unintentional firearm
injuries: How was the firearm accessed? How were

12 the firearm and ammunition stored? Did the injury 7 10 10 9 ! ! 33
happen at home?
The relationship between mental health history

13 reported during firearm licence applications and 4 10 14 11 1 1 3.0
mental health service utilization.

14 The Utl!lZathﬂ and enforcemept of child access 5 5 16 8 1 3 2.9
protection laws after unintentional firearm injuries.
Canada-specific definitions and language around the

15  different types and intents of firearm injuries, as well 7 3 13 12 2 3 2.8

as their consequences.

Abbreviation: IPV, intimate partner violence.
* “Disagree that this [knowledge gapl is a priority.”

In the last 3 years, the Canadian Association
of Chiefs of Police and the Canadian
Centre for Justice and Community Safety
Statistics have worked to improve the
national Uniform Crime Reporting Survey,
which is used to measure the incidence of
crime in Canada.' Standard definitions of
what constitutes a “shooting” and “crime
gun” were added to the survey as recently
as 2021.'® However, data on demographic
variables such as victim and offender

Vol 46, N° 1, January 2026

characteristics are still lacking."*'® Collect-
ing these data sensitively, by working with
communities and with policing agencies,
is critical to developing community-level
public health interventions.! By develop-
ing a central database that compiles all
available firearm data from various agen-
cies, we can continue to identify gaps and
improve data collection.

Participants’ comments on lower-ranked
research priorities included concerns about

the feasibility of projects due to data pri-
vacy restrictions. For example, determin-
ing the relationship between mental
health history reported during firearm
licence applications and mental health
service utilization was considered unfea-
sible due to a lack of linked data sources.
Nevertheless, more than half of the par-
ticipants considered risk factors in firearm
events a top or high priority, and risk fac-
tor-related priorities ranked fifth and
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FIGURE 2

Social ecological model of firearm injury knowledge gaps
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Abbreviation: IPV, intimate partner violence.

seventh out of the 15 knowledge gaps.
Others commented that for specific priori-
ties, the issues lie in the gaps between
knowledge and actionability, and not in a
lack of data.

Future work will focus on turning the
highest priority knowledge gaps into
actionable research projects. We will con-
tinue to work with interested parties and
multidisciplinary groups to discuss data
sources, methodological approaches and
strategies to mitigate limitations.

Limitations

The findings in this report are subject to
several limitations.

Health Promotion and Chronic Disease Prevention in Canada
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Participants from only three provinces
(Ontario, New Brunswick and Nova Scotia)
took part in generated ideas during Stage
1. As such, their priorities may not reflect
national or other provinces’ priorities. To
help mitigate this, we gathered a team of
diverse and multidisciplinary experts
familiar with the issue of firearm-related
injury on a national scale to take part in a
rich discussion on knowledge gaps that
covered many topics.

The potential for an “echo chamber”
effect nevertheless existed as not all rele-
vant perspectives were included in discus-
sions, potentially limiting the diversity of
ideas generated. For example, the predom-
inance of female participants in Stage 1

may have influenced the prioritization of
certain topics, reflecting perspectives more
commonly emphasized by this demo-
graphic. Also, while the participants had
many different public health and advo-
cacy roles, the viewpoints of people work-
ing in economics, law enforcement or
politics were not represented. Including a
greater number of perspectives was
beyond the feasibility of this project but
would be valuable in future work.

There was potential for expertise bias
because idea generation took place in a
group setting, which may have allowed
more assertive participants to influence
the group. We minimized this effect by
having multiple breakout groups and

Vol 46, N° 1, January 2026




having a professional facilitator who elic-
ited contributions from everyone.

We decided on three focus questions to
stimulate the generation of idea, but hav-
ing more questions may have uncovered
additional topics.

Participants asked for clarifications and
additional definitions regarding some of
the priorities. Providing more detailed
explanations about the knowledge gaps
might have affected the way these partici-
pants ranked them.

Lastly, as participant involvement occurred
during the breaks between presentations
at the “Gun Violence is a Public Health
Issue” forum, the high participant traffic
at these times may have led to a band-
wagon effect, either through participants
overhearing open discussions or seeing
other participants’ actions despite efforts
to make voting anonymous and conceal
the results.

Conclusion

With this study, we identified knowledge
gaps related to firearm-related injury and
death and research priorities that could
inform a national research agenda for
Canada. The top priorities highlight the
large and diverse research gaps around
firearm-related injuries and deaths. Next
steps include operationalization of these
top knowledge gaps into research ques-
tions, identification of data sources and
optimal methodological approaches, and
decision-making regarding knowledge
translation strategies. The results of this
consultation process may serve as a cata-
lyst to create impactful and much-needed
firearm-related priority prevention research.
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Abstract

Introduction: Although social prescribing is a growing global health and social move-
ment, no Delphi studies have determined which outcomes are critical to assess. Our
aim was to identify a core outcome set based on feedback from diverse user groups of
people who could be affected by (e.g. adults > 60 years) or who can affect (e.g. provid-
ers, researchers) social prescribing.

Highlights

e Social prescribing is an emerging
health and social care model, but a

Methods: Following standard guidelines for Delphi studies, we developed a two-round
online survey with a focus on Canadian perspectives. We asked participants to rate

21 outcomes as “critical” (7-9 on a 9-point scale), “important but not critical” (4-6 points)
or “not important” (1-3 points). We provide a subgroup description of findings from
older adult/family and friend perspectives.

Results: Round 1 was completed by 74 people from 10 user groups and Round 2 by
52 people from eight user groups (70% retention). Ratings between rounds were gener-
ally consistent. Seven outcomes met the “critical” threshold. No outcomes were excluded.
Critical outcomes focused on mental health, physical and social functioning, and well-
being. Participants commented on environmental (e.g. resources, care delivery) and
equity factors.

Conclusion: This study identified seven critical outcomes to consider in evaluations of
social prescribing research and interventions. Future investigations should investigate
how contextual and personal factors might influence outcomes and identify specific
instruments (e.g. questionnaires, performance-based tests) to assess each outcome.
Identification of outcomes is a continuous process, requiring regular updates as results
may change due the ongoing evolution of social prescribing and other factors.

Keywords: determinants of health, outcomes research, public health, seniors

list of outcomes that are the most
important to assess has not yet
been published.

Having a core outcome set would
help maintain consistency between
studies for subsequent synthesis
and to support practice.

We conducted a Delphi study with
different user groups, including
adults 60 years and older and their
families or friends, to determine
which outcomes were critical.
After the second of two survey
rounds, seven outcomes that focused
on mental health, physical and
social functioning, and well-being
were selected as critical.

This is the first iteration of a social
prescribing core outcome set; this
set may change over time and
depend on where it is applied.
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Introduction

The social prescribing movement is a
health and social model of care that is
growing globally."? Social prescribing is
described as a means of addressing peo-
ple’s unmet social needs by connecting
them with resources.? Social prescribing
can take a number of approaches, from a
light touch that lets people know about
community resources (“signposting”) to a
holistic social prescribing hub with a
team-based approach that can include
“prescriptions” to community-based activ-
ities and resources that address health-
related social needs and involve link
workers who support people as they
engage with these resources.*

Although the available evidence indicates
that social prescribing shows promise,
previous research has been limited by
small studies,* a lack of rigorous study
designs® and incomplete information on
program implementation.* Inconsistencies
in the outcome measures used in studies
of social prescribing impede the compari-
son of data across these studies.® A lack of
standardized outcomes might also affect
program implementation, making it diffi-
cult to evaluate, improve and sustain
implemented programs.’

Having a core outcome set could improve
the consistency of study designs and facil-
itate meta-analyses.® We were unable to
identify any applicable core outcome sets
that had been published despite that the
most recent definition (based on the
results of a Delphi study with experts in
social prescribing from 26 countries)
stated the need to use outcomes to evalu-
ate the effects on the individual.’> Exam-
ples of impacts included “nonmedical,
health-related social needs, health and
well-being (physical, mental, social), sat-
isfaction, clinical and nonclinical supports
and services (e.g. demand, costs) and the
community.”*?® Well-being was the most
frequently cited outcome in studies with
adults 18 years and older.’

Although social prescribing programs are
available for all ages,! our focus is people
as they age and, in particular, older
adults—a large and growing demographic.!
Our previous systematic reviews**!" focused
on adults 40 years and older. Social pre-
scribing may be especially important for
older adults in the wake of reports of
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loneliness and social isolation during the
pandemic.!?

Recognizing the importance of engaging
people with lived experience in the devel-
opment of the core outcome sets,’ we
were especially interested in the perspec-
tives of older people and their families.
Moreover, people who are directly affected
need to be involved in developing solu-
tions to challenges in order to bring about
change in, for example, health and social
care. It is also possible that excluding the
recipients of an intervention such as social
prescribing from a Delphi study could
result in missing important outcomes."
Further, including multiple perspectives
may help identify those outcomes that are
best tailored to the needs of recipients of
social prescribing interventions, the pro-
grams and the community.

The aim of this study was to identify a
core outcome set for use in future social
prescribing research trials with older
adults, based on feedback from multiple
diverse user groups.

Methods
Ethics approval

This study received ethics approval from
the Behavioural Research Ethics Board at
The University of British Columbia (H22-
03569). We published our protocol® and
registered it with the Core Outcome
Measures in Effectiveness Trials (COMET)
database (https://www.comet-initiative.org
Studies/Details/2364).

Delphi study

The aim of this prospective Delphi study*>%
was to identify critical outcomes for use in
social prescribing research trials with adults
aged 60 years and older. We followed
guidance from The COMET Handbook®*
to help identify and choose suitable mea-
sures for research trials to create “an
agreed standardized collection of out-
comes, known as a core outcome set ...
which should be measured and reported
in all trials for a specific clinical area.”?*p!

We conducted two rounds of an online
Delphi survey to rate 21 outcomes for use
in social prescribing research trials. These
outcomes were grouped into domains
based on a published taxonomy? and our
2024 modified umbrella review.’

We delivered the 21-item list of out-
comes to participants using DelphiManager
(COMET Initiative, Liverpool, UK) in both
rounds of the Delphi survey.

Participants

We invited people from diverse user
groups—people who could affect or are
affected by social prescribing*—to iden-
tify critical core outcomes to use in social
prescribing. We focused our recruitment
efforts within Canada to support national
research and practice, but as social pre-
scribing is relatively new to Canada, with
the first evaluations commencing in 2018
in Ontario,” we also identified potential
participants from, for example, the United
Kingdom. In British Columbia, where
many of our research team are located,
social prescribing began as a demonstra-
tion project in early 2020 in approximately
20 sites across the province, and the pro-
gram continues to expand.*

Although the optimal number of Delphi
panel members has not been established,
it has been suggested that 30 to 50 people
may be appropriate for a group with simi-
lar perspectives.?” We therefore tried to
recruit an even larger number of partici-
pants in order to gather a variety of
viewpoints. Diverse perspectives among
panellists may also contribute to the
coproduction process?® especially for inter-
ventions that focus on well-being,” equity
and sustainability and that take into
account the “community paradigm,” which
argues that “public services should work
with the insight of people and communi-
ties to be effective and sustainable.”3»!

Recruitment

We extended invitations to individuals in
the “social prescribing” user groups iden-
tified in our published protocol® and based
on our 2013 framework for older adults’
mobility in the community.’* These user
groups included researchers (who could
“test” social prescribing), health care pro-
viders (who could make referrals), com-
munity groups and social service providers
(nonprofit or volunteer groups that could
deliver social prescribing interventions),
trainees (including students and fellows
who could provide feedback and ensure
the sustainability of social prescribing
interventions), link workers (“community
connectors” or “navigators”), data and
implementation scientists, and ethicists as
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well as managers, decision-makers and
policy-makers.

We searched online for potential partici-
pants using terms such as “social pre-
scribing” and keywords related to each
user group and location (initially within
Canada, and then wherever social pre-
scribing was conducted), and identified
publicly available email addresses. An
author [MCA] sent email invitations to at
least 10 (if possible) potential participants
from each of the user groups, to a total of
131 email invitations (Table 1).

We recruited older adults (> 60 years) and
their family members or friends because
of the need to understand their perspec-
tives,”® in keeping with the coproduction
approach in social prescribing.! To recruit
individuals, we worked with a British
Columbia-based research service to post
our ethics-approved recruitment materials
online. Participants aged between 60 and
110 years were eligible to take part. We
also posted ethics-approved recruitment
material on our research laboratory’s
social media account.

We did not provide a stipend to study
participants.

Delphi survey rounds

Round 1 of the Delphi survey started on
22 May 2024 and closed on 8 July 2024 (7
weeks). Round 2 started on 25 September
2024 and closed on 7 November 2024 (6
weeks).

In our introductory emails to participants,
we provided information on the study and
access to DelphiManager, and assigned
each participant a unique study number.
We deliberately limited the materials sent
to participants to prevent unintentional
bias, providing them with the consent
form (which included some background
information) and instructions on how to
participate in each round.

We asked participants to rate each of the
21 outcomes on a nine-point scale from
one (“not important”) to nine (“critical”).
We categorized the responses into three
groups: critical outcomes (7-9 points);
important but not critical outcomes (4-6
points); and not important outcomes (1-3
points). Participants could also say that
they were “unable to score” a response or
to leave the question unanswered.

In Round 1, participants could also sug-
gest and rate additional outcomes to
include in the next survey round. Only the
person who suggested an additional out-
come was able to rate it. Two researchers
[MCA, AC] reviewed and adjudicated the
suggested outcomes.

Between rounds, participants were pro-
vided with a summary of their responses
and results from their user group.

Delphi research team

Core members of the Delphi research team
were from the following user groups: com-
munity groups, decision-makers, health

TABLE 1
Number of individual emails sent to recruit participants
to pre-identified social prescribing user groups?

User group

Recruitment emails sent, n

—_

Link workers
Researchers
Trainees®

Health care providers

Data scientists
Ethicists

Implementation scientists

O 0 N O 1 & W N

Policy-makers, managers, decision-makers

—_
(=)

Family caregiver groups
Total

Community groups® or social service providers

22
20
16
15
12
10
10
10
10
6
131

2 Identified in Esfandiari et al.® and based on Schiller et al.*?
¥ Including students and fellows.
¢ Including nonprofit and volunteer groups.
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care providers, researchers and trainees.
The study lead for recruitment and data
analysis [MCA] is a professor and physio-
therapy researcher who practised in the
community setting and is an older adult.
All team members were invited to com-
plete the surveys; the study lead [MCA]
did not provide ratings.

Analysis

We used SPSS version 30.0 (IBM, Chicago,
IL, US) and Excel (Microsoft Corp., Redmond,
WA, US) to clean and descriptively ana-
lyze data. We used the Excel Crosstabs
function to identify how participants rated
outcomes, using the category labels “criti-
cal,” “important but not critical” and “not
important.” We did not compare partici-
pants’ ratings between rounds (e.g. to
assess the stability of responses) as we
only conducted surveys at two time
points.”” We also did not to ask partici-
pants or research team members to rank
outcomes because previous research has
found results to be similar when outcomes
are rated versus ranked, but the process of
ranking is more difficult.** We analyzed
the ratings given by participants who self-
identified in the older adults and family or
friends/caregivers group separately from
those of the other user groups, which we
analyzed collectively.

Definition of consensus used in this study

We defined consensus in advance of this
study. An outcome was included when at
least 75% of participants rated it as criti-
cal (7-9 points) with less than 20% rating
it as not important (1-3 points). Con-
versely, we excluded an outcome if more
than 75% of participants deemed it not
important with less than 20% of partici-
pants rating it as critical.®

Results

Between 22 May 2024 and 8 July 2024
(7 weeks), 83 participants logged on to
the study website. Nine participants did
not start the survey: older adults (n = 5);
other (no additional information is avail-
able) (n = 2); data scientists (n = 1); and
health care providers (n = 1) (Figure 1).

No data scientists or ethicists in Canada
or elsewhere enrolled in the study or
chose to use either of these user group
designations, despite the invitations emailed
to potential participants (n = 20). It is
also possible that social support providers
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FIGURE 1
Flow diagram of study methods

Survey round 1

Survey round 2

Next steps

Recruitment: 22 May-8 July 2024

83 people logged on to the survey
website, 9 participants did not start
the study: older adults (n = 5), data
scientists (n = 1), health care
providers (n = 1) and other* (n = 2)

74 participants enrolled and
completed some or all of the
questions

1 new outcome added to the survey

5 outcomes met the “critical” criteria

Follow-up:
25 September—7 November 2024

52 participants completed the survey

7 outcomes met the “critical” criteria

External validation by the community
(across user groups) and mobilizing
the information for wider discussion

 No additional information is available.

(or any participant) identified themselves
as belonging to a different user group.

A total of 73 participants completed and
one person partly completed Round 1.
These 74 participants represented 10 user
groups, including the nine social prescrib-
ing user groups recruited via email plus
the group of older adults and their fami-
lies or friends recruited via the research
platform (Table 2). In Round 1, 59 (80%)
of the participants were from Canada, 9
(12%) from the United Kingdom and 6
(8%) from Australia, Ireland or the United
States. When asked if they had delivered
or received social prescribing, 52 (70%)
participants said no, 19 (26%) said yes
and three (4%) did not respond.

In Round 1, 19 (26%) participants suggested
44 new potential outcomes, rating 31 as
critical. The participants suggested between
1 and 12 new items each (mean = 2).
Only one of the 19 participants suggested
more than four items.

Most of the suggestions were descriptive
variables and not outcomes. For example,
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suggested community-level factors included
“accessibility”; “community-level outcomes
(beyond individual and caregiver)”; “neigh-
bourhood area; power/resource shift to
community (funding, paid roles, decision-
making, etc.)”; and “social determinants
of health.” Other suggested items related
to person-level outcomes were already in
the taxonomy (e.g. belonging, mental well-
being, etc.).

Seven items, proposed by four partici-
pants, related to equity: “access to health
care; health outcomes; access to social
determinants of health”; “cultural safety
and inclusion”; “participatory governance;
patient/participant voice; community voice”;
“improved access to social determinants
of health (housing, income, employment,
social participation, etc.)”; “language ser-
vices”; “that health equity be more of a
global-level measurement than an indi-
vidual level”; and “standardization of ser-

vice applies to all categories.”

Only one of the items proposed in Round
1 was added to the survey in Round 2:
“community benefits (increase in

availability/stability/access for commu-
nity services/resources, physical space
improvements, social cohesion, etc.).”
The team members involved in the adjudi-
cation process [MCA, AC] decided that
this outcome was not a descriptor and
that it could be related to social prescrib-
ing interventions that aim to increase ben-
efits for the community.

In Round 2, 52 participants from eight
user groups completed the survey (70%
retention) (Table 2). The median rating
values between groups and rounds were
overall consistent. For user groups with
five or more participants, the median
(interquartile range [IQR]) rating values
for Round 1 were as follows: community
groups, 7 (2); health care providers, 7 (2);
older adults and family or friends/caregiv-
ers, 7 (3); researchers and implementation
scientists, 7 (3); and trainees, 7 (3). For
Round 2, the median (IQR) values were as
follows: community groups, 7 (2); health
care providers, 6 (2); older adults and fam-
ily or friends/caregivers, 7 (3); researchers
and implementation scientists, 7 (4); and
trainees, 7 (3).
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Number and proportion of participants in user groups at Delphi survey Rounds 1 and 2

TABLE 2

User group n (%)
Round 1 Round 2

Older adults and family or friends/caregivers? 24 (32) 14 (27)
Researchers and implementation scientists? 19 (25) 14 (27)
Community groups® or social service providers 10 (14) 5(10)
Trainees* 8(11) 7 (13)
Health care providers 6(8) 5(10)
Link workers 34 3 (6)
Other? 203) 24
Policy-makers, managers, decision-makers 203 2@
Total 74 52

Note: Each participant self-selected their user group.

2 Some of the pre-identified user groups (Table 1) were combined if enrolment was low, for reasons of confidentiality; the family caregiver group was combined with the older adults and family
or friends group and the researchers group was combined with the implementation scientists group. No participants self-identified as data scientists or ethicists.

b Including nonprofit and volunteer groups.
¢ Including students and fellows.

4 No additional information available.

None of the outcomes met the threshold
for exclusion in either round of the Delphi
survey and none were deleted. In Round
1, the mean percentage of people who
rated an outcome as not important was
5.6% (standard deviation [SD]: 5.8%;
range: 0-16.2%). In Round 2, the mean
(SD) was 4.8% (SD: 6% range: 0-21.2%).
The “musculoskeletal and connective tis-
sue” outcome was the only one consid-
ered “not important” (i.e. assigned a value
of 1-3 points) by 20% of participants.

In December 2024, six team members
[MCA, AC, ML, TP, KR, ST] met to discuss
the findings, but no changes were made to
the list of outcomes.

The list of outcomes, in order of the pro-
portion of participants who rated them as
critical in Round 2 of the Delphi survey, is
shown in Table 3.

The outcomes that were rated as critical in
both rounds of the Delphi survey by the
older adults and family or friends/caregiv-
ers user group and by remaining user
groups combined are shown in Table 4.

An overview of the operational and con-
struct definitions for the final seven criti-
cal outcomes identified via the Delphi
approach is shown in Table 5.

Discussion

Consistent and reliable outcome measures
are paramount in research and practice,?
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especially in an emerging field like social
prescribing. We used a Delphi approach to
support future research trials in social pre-
scribing” by determining seven critical
outcomes alongside important contextual
factors. Although this study was relatively
small and focused on Canada, we con-
ducted the research according to pub-
lished guidelines**¢ and included people
from many different user groups.

Many of the critical outcomes were psy-
chosocial factors—social (elements and/
or processes) and psychological (percep-
tions and meanings)*—such as well-being.
Participants also proposed outcomes beyond
the person-level, a signal to consider the
context of the applied nature of this model
of care. Specifically, in addition to identi-
fying critical outcomes for future social
prescribing research trials,*?* this work
acknowledges the environmental and per-
sonal contexts within which an interven-
tion is tested given that social prescribing
opportunities depend on contextual fac-
tors like availability, affordability, accessi-
bility and others.

This work complements the definition of
social prescribing (also developed using a
Delphi approach) that looks beyond per-
son-level factors.? This initial list of critical
outcomes for evaluating social prescribing
research trials and interventions’ should
be regularly updated within a compre-
hensive evaluation framework. This is

especially salient as social prescribing
continues to evolve.

Outcomes that matter most

Older participants were well-represented
in this study, an important consideration
when developing a core outcome set,!
even though most participants lacked per-
sonal experience with social prescribing.
In the subgroup analyses, the selections
made by the older adults and family mem-
bers or friends user group differed from
those of the remaining user groups com-
bined. Notably, older adults and their
family members or friends rated cognition
as a critical outcome in Round 1. This did
not receive the same emphasis from the
other six groups collectively; nor did it
reach the 75% threshold in Round 2 (in
which fewer older adults participated).
Previous research suggests that older peo-
ple may worry about cognitive loss,*4
which may account for these findings in
the subgroup analysis in Round 1.

Other distinct outcomes for the older
adults and family or friends/caregivers
user group relates to implementation fac-
tors; these were rated lower by the other
user groups combined. Specifically, this
user group rated the outcomes “adher-
ence/compliance,” “resources needed for
further intervention” and “adverse events”
for inclusion. One plausible explanation
for this disparity may be that the older
adults took a broader perspective to evalu-
ate social prescribing (based on their lived
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TABLE 3

Proportion of participants who rated outcomes “critical”® in Round 2 of the Delphi survey

Outcome

Proportion of participants who rated the outcome “critical,” %

Round 2 (n = 52)

Round 1 (n =74)

Physiological/clinical — mental health (anxiety, depression, mood, etc.)

Life impact — physical functioning (frailty, physical activity, life activities)

Life impact — social functioning (belonging, friendship, social participation)

Life impact — emotional functioning/well-being (well-being, life satisfaction, loneliness,

self-esteem, self-efficacy)

Physiological/clinical — general outcomes (disease burden, pain, number of chronic conditions)

Life impact — global QoL

Delivery of care — patient/carer satisfaction (person or family satisfaction with program,

perceived benefits, expectations)

Resource use — economic (GP visits/calls/ health resource utilization/hospitalizations)

Life impact — personal circumstances (available resources [personal or communityl, needs)

Delivery of care — process, implementation and service outcomes (program acceptability,

adoption, reach, maintenance, referral sources)

Resource use — need for further intervention (additional referrals based on identified needs,
e.g. physiotherapy, occupational therapy, community programs, medications)

Delivery of care — adherence/compliance (adherence or completion of program)

Life impact — perceived health status

Adverse events (injuries or negative consequences resulting from engagement in programs)

Community benefits (increase in availability/stability/access for community services/resources,

physical space improvements, social cohesion, etc.)

Resource use — societal/carer burden (social support)

Mortality (all-cause and specific-cause survival/mortality and related outcomes)

Resource use — hospital visits
Life impact — cognitive functioning (cognition)

Life impact — role functioning (work)

Physiological/clinical — musculoskeletal and connective tissue (bone health, muscle strength)

Physiological/clinical — metabolism and nutrition (BMI, energy expenditure)

9 89
92 84
90 88
90 89
82 77
80 74
75 64
71 65
67 66
61 63
59 58
59 50
57 51
55 54
54 —
47 52
39 36
37 42
35 55
24 26
21 27
18 2%

Abbreviations: BMI, body mass index; GP, general practitioner; QoL, quality of life.

2 Predefined as > 75% of Delphi survey participants rating the outcome as critical (7-9 points on a 9-point scale from 1 for “not important” to 9 for “critical”) with < 20% of participants rating

the item as not important (1-3 points).
b Suggested in Round 1 and added to the survey in Round 2.

experience), while the remaining user
groups focused on outcomes relevant to
research trials. Alternatively, this user
group may have found it challenging to
engage in the Delphi study (as suggested
in other work®) and the research process®
and may therefore have provided different
rating scores.”> However, examination of
the median values of the user group scores
do not align with this observation.
Further, a systematic review noted that
core outcome sets (for routine care) that
did not include patients and similar users
were less likely to include outcomes from
a “life impact” domain.>

Finally, “personal circumstances” (e.g.
available resources [personal or commu-
nity], needs)” exceeded the threshold for
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a critical outcome for participants from
the remaining user groups. Although out-
comes in this domain may not always be
considered primary, they may contain key
contextual data that help to situate find-
ings within the bigger picture and address
equity-related factors. This domain shares
similar features to the community-level
items proposed by participants in Round
1. Thus, although we identified critical
outcomes that “matter,” these serve as a
reminder to collect and consider other fac-
tors, especially those that promote equity
within social prescribing. Collectively,
participant ratings in this study provide
insights into what may be important from
their perspective and are valuable for an
overall evaluation plan.

Equity factors

There is a need for routinely collected
data on the social determinants of health,*
particularly as they relate to health
equity.>> Recent research on social pre-
scribing in Canada highlights the need to
take health equity into account in future
work,*® as part of grounding social pre-
scribing within the Quintuple Aim.*” There
are also examples of recent Canadian
social prescribing initiatives that focused
on health equity.?5%% There are numer-
ous definitions for health equity, with
many encompassing “the aim of achieving
the highest level of health for all people,
providing the opportunity to do so, and
ensuring the absence of disparities.”¢0r-572
However, information related to equity is
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TABLE 4

Outcomes rated critical® in Rounds 2 and 1 of the Delphi survey, by all participants and by subgroups

Round 2: all participants
(n=52)

Round 2: remaining user groups combined®
(n=38)

Round 2: older adults + family/friends/caregivers
user group (n = 14)

Physiological/clinical — mental health

Life impact — physical functioning

Life impact — emotional functioning/well-being
Life impact — social functioning
Physiological/clinical — general outcomes

Life impact — global QoL

Delivery of care — patient/carer satisfaction

Round 1: all participants
(n=174)

Life impact — social functioning
Physiological/clinical — mental health

Life impact — emotional functioning/well-being
Life impact — physical functioning

Life impact — global QoL

Life impact — personal circumstances*

Physiological/clinical — general outcomes

Round 1: remaining groups participants®
(n=50)

Life impact — physical functioning
Physiological/clinical — general outcomes
Delivery of care — adherence/compliance®
Resource use — GP visits/hospitalizations
Resource use — need for further intervention®
Physiological/clinical — mental health

Adverse events*

Delivery of care — patient/carer satisfaction
Life impact — emotional functioning/well-being

Round 1: older adults + family/friends group
(n=24)

Life impact — emotional functioning/well-being
Physiological/clinical — mental health

Life impact — social functioning

Life impact — physical functioning
Physiological/clinical — general outcomes

Life impact — emotional functioning/well-being
Physiological/clinical — mental health

Life impact — social functioning

Life impact — physical functioning

Life impact — global QoL*

Physiological/clinical — general outcomes

Life impact — physical functioning
Physiological/clinical — mental health

Life impact — cognitive functioning®

Life impact — emotional functioning/well-being
Resource use — need for further intervention®
Life impact — social functioning

Resource use — GP visits/hospitalizations ¢

Abbreviations: GP, general practitioner; QoL, quality of life.

2 Predefined as > 75% of Delphi survey participants rating the outcome as critical (7-9 points on a 9-point scale from 1 for “not important” to 9 for “critical”) with < 20% of participants rating

the item as not important (1-3 points).

b Participants who self-selected from one of the following user groups: community groups or social service providers; health care providers; link workers; policy-makers, managers, decision-
makers; researchers and implementation scientists; trainees (including students and fellows); other (no additional information available).

¢ Consensus on these outcomes was only reached in these subgroups.

not always consistently collected or con-
sidered within social prescribing.® Specif-
ically, evidence published to date has been
more general and not disaggregated by per-
sonal characteristics,” and equity-related
factors are often missing in publications.®

Guiding literature and innovations are avail-
able to support identifying and collecting
personal factors that describe study par-
ticipants and their environments with the
aim of improving equity or minimizing
inequities. Examples include PROGRESS-
Plus,% the Screening for Poverty and
Related Social Determinants to Improve
Knowledge of and Links to Resources
(SPARK) tool** and the Diversity Minimal
Item Set (DiMIS).% These innovations, if
adopted within research, may be a way to
improve the inclusion and collection of
data to inform the evaluation of social
prescribing.

The big picture

The aim of our work was to identify out-
comes considered critical to measure in
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social prescribing research based on an
established Delphi process.?> No outcomes
were excluded (i.e. deemed unimportant),
and other descriptive factors were also
proposed, particularly ones related to
equity. These outcomes should also be
incorporated within a larger evaluation
framework.

Our findings share similarities with exist-
ing frameworks, such as the International
Classification of Functioning, Disability
and Health, which situates health and dis-
ability within a larger context to account
for environmental and personal factors.®
Still, social prescribing is not a single
complex intervention® but a series of rela-
tionships and interventions®®® that take
into account factors beyond person-level
outcomes, for example, context. In partic-
ular, social prescribing aims to tackle
health inequities,” which may underpin
the need for social prescribing in the first
place.’ Health inequities are the “differ-
ences in health status or in the distribu-
tion of health resources between different

population groups, arising from the social
conditions in which people are born,
grow, live, work and age.””%p!

In its current form, social prescribing is
more focused on person-level outcomes
(aligned with the critical outcomes identi-
fied in this study) and interventions.
Several studies have described the chal-
lenges of using person-level interventions
to address health disparities.®”-7 There-
fore, as social prescribing evolves, there is
a need to regularly reconsider the evolving
(and growing) social prescribing move-
ment and, in particular, the practice and
the people who use its services. There is
also a need to articulate a conceptual
understanding of social prescribing, includ-
ing defining its potential mechanism(s) of
action and core functions.

Integrating the principles of the Quintuple
Aim* and the Ottawa Charter*® with those
of social prescribing should also be con-
sidered. The focus of the Quintuple Aim,
initially introduced by the Institute for
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Outcome

TABLE 5

Definitions for outcomes rated critical® by all user groups in Round 2 of the Delphi survey

Operational definition
in the survey

Explanation of construct

Emotional functioning/
well-being

Global QoL

Mental health

Social functioning

General outcomes

Physical functioning

Patient/carer
satisfaction

Well-being, life satisfaction,
loneliness, self-esteem,
self-efficacy

QoL

Anxiety, depression, mood,
etc.

Belonging, friendship, social
participation

Disease burden, pain,
number of chronic
conditions

Frailty, physical activity, life
activities

Person or family satisfaction
with program, perceived

“...an umbrella term for psychological concepts such as life satisfaction, life purpose and positive
emotions, all of which are shown to be associated with decreased mortality and improved physical and
mental functioning.”3»13¢

“... individuals’ perceptions of their position in life in the context of the culture and value systems in
which they live and in relation to their goals, expectations, standards and concerns.”5»5!

“A state of mental well-being that enables people to cope with the stresses of life, to realize their
abilities, to learn well and work well, and to contribute to their communities.”**?$

“Social functioning is defined as how a person operates in their unique social environment (i.e.
engagement in activities, connectedness with others and contributions to social roles).””»19

“Disease burden is an important indicator of the state of health of a population. It can be measured as
the frequency (e.g. incidence and prevalence) of a condition or its effects including fatal and nonfatal
health loss from disease (e.g. disability-adjusted life years) as well as the financial costs (e.g. direct
health care costs and indirect health care expenditures related to lost income because of premature
death).”38»-2031

“Physical functioning is recognized as the ability of an individual to carry out activities that require
physical capability; these may range from basic self-care to more intense activities.”32’*”

Identifying a universally accepted definition of patient satisfaction is problematic,* as is deciding which
elements (e.g. providers, health care system, etc.) to include. ' Patient satisfaction is thought to be a
measure of people’s perceptions and expectations of care, processes and environment,* and it is distinct

benefits, expectations

from patient experience.®

Abbreviation: QoL, quality of life.

2 Predefined as > 75% of Delphi survey participants rating the outcome as critical (7-9 points on a 9-point scale from 1 for “not important” to 9 for “critical”) with < 20% of participants rating

the item as not important (1-3 points).

Healthcare Improvement in 2007 as the
Triple Aim, was on enhancing patient
experiences and outcomes while reducing
costs; it was later updated to include clini-
cian well-being and health equity.”? The
Ottawa Charter has five action items for
health: public policies, supportive envi-
ronments, community action, personal skills
and health system changes.” Together,
these guiding frameworks focus on both
the person and the wider community or
society through understanding and address-
ing social determinants of health, for
example.”® They aim to support people
and address the environments within
“which people are born, grow, live, work
and age.””®P! Thus, although this present
study is a starting place for identifying a
core outcome set, larger evaluation frame-
works for social prescribing should be
considered. Some are in development (for
example, Elliott et al.,” Calderén-Larrafiaga
et al.’®), while others already exist (for
example, NHS England’s Social Prescribing
and Commaunity-based Support: Summary
Guide™).

Strengths and limitations

We identified seven critical outcomes to
consider in evaluations of social prescrib-
ing research and interventions and to
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understand, at least in part, what may be
important to recipients such as the older
adults and caregivers who participated in
this study.

However, the systematic review and Delphi
processes have inherent limitations. For
example, the 21 outcomes rated in this
Delphi study were extracted from previous
research studies by our 2024 evidence
review.” This list may reflect the early
adoption and implementation of social
prescribing interventions. As the social
prescribing movement continues to grow,
the core functions of social prescribing
may evolve and other outcomes may be
considered critical should the consensus
process be repeated.

In addition, as we did not ask participants
to provide detailed sociodemographic
data, we do not know how representative
our sample was of the overall population
of Canadian adults in this age group (= 60
years). We also recognize most participants
did not have specific experience delivering
or receiving social prescribing or a Canadian
perspective; together, these factors may
limit the generalizability of the work.

Social prescribing is not a single complex
intervention,® but a collection of multiple

complex interventions.®* Consequently, it
may be challenging to identify critical out-
comes that are relevant to all aspects of
social prescribing, that go beyond person-
level outcomes, and that include community-
level outcomes (e.g. access to resources)
and research-related outcomes (e.g. adverse
events). Nonetheless, our findings may be
beneficial for researchers and practitioners
planning social prescribing research trials,
which was the primary objective of our
study. Consistency in the use of outcome
measures may support evaluating the
effectiveness of social prescribing inter-
ventions, enhance the synthesis of data in
future evidence reviews and possibly sup-
port the practice of social prescribing.

We also recognize that social prescribing
is growing and evolving, and that there
may be differences in what matters to
people receiving and those delivering
social prescribing. This is not a new phe-
nomenon,>7® and everyone involved has a
duty to continue exploring how to best
measure and evaluate what is important
to a wider group of interested parties.

Next steps

This and our previous study’ should be
viewed as the start of developing acceptable

Vol 46, N° 1, January 2026




and meaningful outcomes and evaluations
for and by people affected by and who
can affect social prescribing. In order to
do this at a systems level, it is important
to first develop a list of the core functions
in social prescribing, similar to the four
core primary care functions (the “4Cs of
PC”) proposed for public health” that
address “better quality services, lower
costs, less inequality in health care and
better population health.””?! As such,
our work should be seen as a “living doc-
ument” that is regularly updated in differ-
ent contexts over time. In addition,
building on our umbrella review,” more
work is needed to define specific instru-
ments (e.g. questionnaires, performance-
based tests) to assess each outcome.

We will release findings (via emails, pre-
sentations, surveys, websites, etc.) to
receive feedback and external validation
as part of our preplanned knowledge
mobilization strategies.®

Conclusion

Here we provide an initial list of critical
and important outcomes to consider for
social prescribing research; participants
further provided feedback on environmen-
tal and personal (contextual) information,
which should be considered within evalu-
ation frameworks (the bigger picture).
This first iteration of a core outcome set
for social prescribing will require regular
updates, as results are likely to vary as a
result of numerous factors, including the
ongoing evolution of social prescribing.
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Abstract @ @
Introduction: The COVID-19 pandemic and associated public health measures (PHMs)

potentially affected alcohol consumption. Our objectives were to evaluate if adherence
to PHMs was associated with changes in alcohol consumption and binge drinking dur-

ing the COVID-19 pandemic. Highlights
Methods: A prospective cohort study was conducted with participants (50-96 years) in e We examined the association between
the Canadian Longitudinal Study on Aging (N = 23 615). Adjusted odds ratios (aORs) adherence to the public health
were estimated from multinomial logistic regression models for associations between measures initiated to limit COVID-
PHM adherence (self-quarantine, attending public gatherings, leaving home, mask 19 spread and self-reported and
wearing and handwashing) and self-reported changes in alcohol consumption during prospective changes in frequency
the first year of the pandemic and prospectively measured changes in alcohol consump- of alcohol consumption and binge
tion frequency and frequency of binge-drinking events from 2015-2018 to 2020. drinking by adults aged 50 to 96
ears.
Results: During the first year of the pandemic, 13% (n = 2733) of participants self- . {Ip to 20% reported increasing
reported increased alcohol consumption, while 13% (n = 2921) self-reported decreased their alcohol consumption and fre-
consumption. Prospective measures suggested 19.1% (n = 4421) increased and 34.5% quency of binge drinking or of
(n = 7971) decreased consumption frequency, while 12.9% (n = 1427) increased and alcohol consumption.
17.6% (n = 1953) decreased frequency of binge-drinking events. High PHM adherence, e Up to 35% reported decreasing fre-
compared to low, was associated with higher odds of decreased alcohol consumption quency of their alcohol consumption.
frequency (aOR = 1.17; 95% confidence interval [CI]: 1.06-1.30). No associations were e Greater adherence to public health
observed between PHM adherence and self-reported change in alcohol consumption or measures appeared to be associ-
frequency of binge-drinking events. Associations were consistent across socioeconomic ated with higher odds of decreasing
groups. frequency of alcohol consumption.
e Adherence to the public health
Conclusion: PHM adherence was associated with decreased, and not increased, fre- measures did not result in increased
quency of alcohol consumption by adults aged 50-96 years in the first year of the alcohol consumption by middle-
COVID-19 pandemic. aged and older adults.

Keywords: CLSA, COVID-19, alcohol use change, public health measure, adherence,
alcohol consumption
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Introduction

At the onset of the COVID-19 pandemic,
border closures, school closures, business
operation restrictions, quarantine and stay-
at-home orders, and other public health
measures (PHMs) were implemented to
limit non-essential social interactions and
minimize COVID-19 transmission, deaths
and strain on health care systems.!* While
PHMs were essential for slowing down
SARS-CoV-2 transmission, the restrictions
resulted in job losses and reduced
incomes, introduced uncertainty and
increased stress levels.!

Despite limited social activities, alcohol
consumption and sales increased in
Canada after the onset of the pandemic.*®
Given that research has identified links
between alcohol use and coping strate-
gies,® an increase in consumption may
have been a reflection of increased
stress.*” Research investigating the effects
of disasters® and quarantine® have found
strong associations between psychological
stress and increased substance use. Job
and income loss can also increase stress
levels, which can, in turn, lead to increased
alcohol consumption and related health
concerns.'” The pandemic may have also
disproportionately impacted Canadians
aged 65 years and older as they experi-
enced most of the excess deaths and may
have been at greater risk for social
isolation.

Changes in alcohol consumption during
the pandemic were most frequently observed
among male participants.” Higher rates of
increased alcohol consumption were also
observed among individuals in higher-
income groups, those who were divorced,
separated or widowed, those who were
unhoused and those aged 60 years and
older.!*B One report found that 13% of
the older adults sampled increased their
alcohol consumption during the pan-
demic, which is a concern due to their
heightened sensitivity to alcohol and
alcohol-related effects.!*1°

Given the effects of the pandemic on older
Canadians" and the adverse health out-
comes associated with excess alcohol con-
sumption,'® examining alcohol intake in
this population is crucial to understanding
the impact of the pandemic and pandemic
responses, including adherence to PHMs,
on changes in alcohol intake.
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Despite the disproportionate effect of the
pandemic on equity-deserving groups in
Canada, research examining health equity
factors on pandemic-related outcomes
such as alcohol consumption has shown
inconsistent results.!

Most of the Canadian studies that reported
increased alcohol consumption during the
pandemic were cross-sectional and based
on self-reported recall of changes in con-
sumption.*”!” While some studies evalu-
ated determinants of longitudinal changes
in self-reported alcohol consumption among
middle-aged and older adults during the
pandemic,'® none have assessed associa-
tions between PHM adherence and
changes in alcohol consumption. Further,
as individual responses to pandemic-related
stress may influence PHM adherence,
adherence may affect alcohol consump-
tion.!® Because implemented PHMs varied
across the provinces, there may also be
differences in alcohol consumption changes
across Canada.?”

The objectives of our study were to evalu-
ate the association between longitudinal
measures of PHM adherence and self-
reported change in alcohol consumption
and longitudinal changes (pre-pandemic
to early pandemic) in alcohol consump-
tion among adults aged 50 to 96 years,
while identifying sociodemographic modi-
fiers of these associations. We hypothesize
that increased PHM adherence during the
COVID-19 pandemic was associated with
increased alcohol consumption as a way
to manage the stress associated with
increased social isolation and loneliness.

Methods
Study design and setting

We conducted a longitudinal cohort study
with middle-aged and older adults (aged
50-96 years) residing in the 10 Canadian
provinces. We report our results in keep-
ing with the Strengthening the Reporting
of Observational Studies in Epidemiology
(STROBE) guidelines.?

Data source

We used data collected via the Canadian
Longitudinal Study on Aging (CLSA) in
this study. The CLSA enrolled participants
(45-85 years at the time of recruitment)
from the Canadian provinces.?? The
CLSA includes a Tracking Cohort and a
Comprehensive Cohort. Tracking Cohort

participants are selected randomly from
all 10 provinces and are interviewed via
the Internet or over the telephone.??
Comprehensive Cohort participants are
selected randomly from within a 20 to 50
km radius of one of 11 data collection sites
in seven provinces and are interviewed in
person.?! Similar information is collected
from both cohorts, but Comprehensive
Cohort participants undergo a thorough
physical assessment.! All eligible partici-
pants are cognitively able to indepen-
dently complete questionnaires in English
or French.?

At the time of baseline data collections,
people living in the territories, on First
Nations reserves or in other First Nations
settlements, and in institutions as well as
full-time members of the Canadian Armed
Forces were excluded, in alignment with
the Canadian Community Health Survey’s
inclusion criteria. 23

Data are collected every 3 years and par-
ticipants are followed for 20 years (until
2033) or until death or loss to follow-up.?
Baseline data were collected between 2011
and 2015, and Follow-Up 1 (FUP1) was
conducted between 2015 and 2018.% Of the
51 338 participants at baseline, 44 817 com-
pleted the FUP1 Questionnaire (Figure 1).%

The COVID-19 Questionnaire Study assess-
ing the impact of the pandemic was initi-
ated in April 2020.22 The study included
five questionnaires: the COVID-19 Baseline
Questionnaire (conducted between 15 April
2020 and 30 May 2020, and completed by
28 559 participants®*); three question-
naires conducted monthly in July, August
and September 2020; and the COVID-19
Exit Questionnaire (conducted between 29
September and 29 December 2020 and
completed by 23 974 participants).®

To ensure accuracy of the analyses on pro-
spective changes in alcohol consumption
frequency, self-reported changes in alco-
hol consumption and prospective changes
in frequency of binge-drinking events
from FUP1 to completion of the COVID-19
Exit Questionnaire, 357 individuals who
indicated that they had never drank alco-
hol (assessed at FUP1) were excluded
from the study as were two respondents
who did not reside in the provinces
(Figure 1). The final analytic sample
included 23 615 participants aged 50 to 96
years at the time of taking the CLSA
COVID-19 Baseline Questionnaire.

Vol 46, N° 1, January 2026




FIGURE 1

Numbers of participants completing the CLSA Baseline Questionnaire (2011-2015), the Follow-Up 1 Questionnaire (2015-2018)
and the COVID-19 Questionnaire Study (2020), Canada

CLSA Baseline Questionnaire
(N =51338)

v

CLSA Follow-Up 1 Questionnaire
(N =44817)

A

Participants excluded from the
CLSA COVID-19 Questionnaire Study
(N =2117)

Participants invited to participate in the
CLSA COVID-19 Questionnaire Study
(N =42 700)

v

Participants who completed the
CLSA COVID-19 Baseline Questionnaire
(N =28371)

Participants who did not complete the
CLSA COVID-19 Exit Questionnaire (N = 4397)

Participants who completed the
CLSA COVID-19 Exit Questionnaire
(N=23974)

Participants excluded due to province of residence
being outside of the 10 provinces (N = 2)

Participants who indicated having never drank
alcohol in the CLSA Follow-Up 1 Questionnaire
(N =357)

Analytic sample for current study
(N =23615)

Participants who indicated
having never drank alcohol
in the CLSA Exit
Questionnaire
(N = 1496)

Participants with
incomplete data pertaining

to prospective changes in

Participants with

to self-reported changes in
alcohol use

(N=323)

incomplete data pertaining

alcohol use
(N =479

Participants with
incomplete data
pertaining to prospective
changes in binge drinking
(N =12525

A4

Analytic sample regarding
self-reported changes in alcohol
consumption
(N =21796)

Analytic sample regarding
prospective changes in frequency of
alcohol consumption
(N=23136)

Analytic sample regarding
prospective changes in frequency of
binge-drinking events
(N =11090)

Abbreviation: CLSA, Canadian Longitudinal Study on Aging.

Ethics approval

Ethics approval for this study was received
from the Hamilton Integrated Research
Ethics Board (HiREB #14090).

Outcome: Measuring alcohol consumption

We analyzed three outcome measures
among respondents who reported ever
drinking at FUP1. The first outcome, self-
reported changes in alcohol consumption,
was measured using the COVID-19 Exit
Questionnaire (September to December
2020). Participants who responded “no”
to the prompt “Have you ever drank alco-
hol?” (n = 1496) were excluded from this
analysis because they were not asked if

Vol 46, N° 1, January 2026

their alcohol consumption changed (Figure
1). All participants who responded “yes”
were asked, “Since March 1st, 2020, has
your alcohol consumption increased,
decreased or stayed the same?”

The second outcome, prospective change
in the frequency of alcohol consumption,
was measured via responses to questions
on self-reported alcohol consumption
asked pre-pandemic, using the FUP1
Questionnaire (2015-2018), and during
the pandemic, using the COVID-19 Exit
Questionnaire (September to December
2020). The FUP1 Questionnaire asked about
alcohol consumption in the past 12 months,
while the COVID-19 Exit Questionnaire
asked about alcohol consumption since

1 March 2020. The response options were
as follows: “never,” “about once a month,”
“2 to 3 times a month,” “once a week,” “2
to 3 times a week,” “4 to 5 times a week”
and “almost every day.” COVID-19 Exit
Questionnaire respondents who indicated
that they never drank alcohol were cate-
gorized as having no alcohol consumption
since 1 March 2020. Based on changes in
responses from the FUP1 to the COVID-19
Exit Questionnaires, participants were
classified as having increased, decreased
or not changed their alcohol consumption.

The third outcome, prospective change in
frequency of binge-drinking events, was
measured via responses to questions on
self-reported number of binge-drinking
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events (four or more drinks at the same
sitting or occasion for females and five or
more drinks at the same sitting or occa-
sion for males) pre-pandemic using the
FUP1 Questionnaire and during the pan-
demic using the COVID-19 Exit Questionnaire.

The questions about alcohol consumption
were adapted from the Ontario Health
Study.?® Agreement between self-reported
changes in alcohol consumption and pro-
spective changes in frequency of alcohol
consumption was quantified using the
kappa statistic.

Exposure: Measurement of PHM
adherence score

Data on PHM adherence were collected
via the COVID-19 Baseline Questionnaire
(April-May 2020) and the three monthly
questionnaires. The COVID-19 Baseline
Questionnaire and each monthly ques-
tionnaire asked participants whether, in
the past month, they had been under self-
quarantine, attended a large public gather-
ing or left their home for essential reasons
(e.g. going to work, buying food, going to
a pharmacy or hospital, taking care of
dependents) or non-essential reasons (e.g.
because they were tired of being inside);
on average how many times a day in the
past month they had washed their hands;
and how often in the past month they had
worn a mask when leaving the home (see
Supplementary Table 1).%

For each PHM, a score between 0 (low
adherence) and 1 (high adherence) was
assigned. The average individual PHM
adherence score at each time point (i.e.
at the time of the COVID-19 Baseline
Questionnaire and each subsequent monthly
questionnaires) for each participant was
calculated. An overall PHM adherence
score was then calculated for each partici-
pant by averaging the scores from each
time point. Each PHM was weighted
equally across all time points. The overall
PHM adherence score was then catego-
rized as low (first quartile of the averaged
scores), medium (second and third quar-
tile of the averaged scores) and high
(fourth quartile of the averaged scores).
This was our primary exposure for regres-
sion models. Quartiles were based on the
complete COVID-19 baseline sample and
applied to the current sample, which
excludes nondrinkers and those without
COVID-19 Exit Questionnaire data.
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Measurement of sociodemographic
characteristics

Information on participants’ sex, immi-
grant status, educational attainment and
racial background were obtained via the
CLSA Baseline Questionnaire; marital sta-
tus and total household income were
obtained via the CLSA FUP1 Questionnaire;
and age, region of residence, anxiety
symptoms and depression symptoms were
obtained via the COVID-19 Baseline
Questionnaire. Participants with a score of
10 or more on the 10-item Center for
Epidemiologic Studies Depression Scale or
the Generalized Anxiety Disorder 7-item
screening tool were considered to have
symptoms of depression or anxiety,
respectively.?8?

Models were adjusted for the following
potential confounders: sex, age at base-
line, racial background, marital status,
immigrant status, educational attainment,
region of residence and total household
income. These confounders were selected
a priori, as they have been previously
associated with the outcome and exposure
but not the causal pathway (Supplementary
Figure 1).112393% Tn addition, sex, age at
baseline, marital status, immigrant status
and racial background were assessed as
equity stratifiers of associations.

Statistical analysis

Analysis was completed using statistical
package SAS version 9.4 (SAS Institute
Inc., Cary, NC, US). For our first objective,
we evaluated the association between
PHM adherence score and self-reported
change in alcohol consumption, prospec-
tive changes in frequency of alcohol con-
sumption and prospective changes in
frequency of binge-drinking events. We
report the percent change in each category
(increased, decreased, no change) for
each operationalization of the outcome.
We used multinomial logistic regression to
estimate associations, addressing poten-
tial underestimation of standard errors by
applying nonparametric bootstrapping with
replacements (n = 1000). Unadjusted and
adjusted odds ratios (ORs) with associ-
ated 95% confidence intervals (Cls) are
reported. Variance inflation factors for
adjusted models were estimated using a
linear regression model to assess multicol-
linearity. All these factors were less than
5, suggesting multicollinearity was not

For our second objective, we evaluated
statistical interactions between overall
PHM adherence score and sex, age, mari-
tal status, immigrant status and racial
background. Stratified results were pre-
sented for characteristics with statistically
significant interaction terms based on
bootstrapped likelihood ratio test p values
(p < 0.05) as well as by age and sex.
Sampling weights were not available for
the COVID-19 Study Questionnaire, so the
results are unweighted. Because few data
were missing, we conducted a complete
case analysis.

Results

Of the 42 700 participants invited to par-
ticipate in the COVID-19 Questionnaire
Study, 23 615 were eligible for analysis
(response = 55%; Figure 1). Table 1 shows
participant sociodemographic characteris-
tics and level of PMH adherence. Par-
ticipant mean (standard deviation) age at
the COVID-19 Baseline Questionnaire was
69.1 (9.5) years.

Self-reported changes in alcohol
consumption and prospective changes
in frequency of alcohol consumption
and of binge-drinking events

Of the 21 796 participants included in the
analysis of self-reported changes in alco-
hol consumption, 74% (n = 16 142) self-
reported no change in consumption, while
13% (n = 2921) self-reported decreased
consumption and 13% (n = 2733) self-
reported increased consumption (Figure
2). Prospective changes in alcohol con-
sumption frequency showed that 46.4%
(n = 10744) of 23 136 participants had no
change in alcohol consumption, while
34.5% (n = 7971) decreased consump-
tion and 19.1% (n = 4421) increased con-
sumption. In addition, 69.5% (n = 7710)
of 11 090 participants showed no change in
frequency of binge-drinking events, while
17.6% (n = 1953) showed a decrease and
12.9% (n = 1427) an increase (Figure 2).

The agreement between self-reported and
prospective changes in frequency of alco-
hol consumption was low (k = 0.15),
possibly because different measurement
periods were used. Self-reported changes
were assessed from the beginning of the
pandemic (1 March 2020); prospective
changes were assessed from before the
pandemic (2015-2018) (Table 2). We also
cannot rule out the possibility that self-
reported recall of changes in alcohol may
be less valid than prospective measurement.
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Sociodemographic characteristics of the total sample completing the
CLSA COVID-19 Exit Questionnaire (N = 23 615), Canada

TABLE 1

Characteristics n %
Sex?
Female 12514 52.99
Male 11101 47.01
Missing 0 —
Age, years®
45-54 1075 4.55
55-64 7171 30.37
65-74 8628 36.54
>75 6741 28.55
Missing 0 —
Immigrant status®
Yes 3708 15.70
No 19907 84.30
Missing 0 =
Total household income, CAD¢
< 50000 5596 25.08
50000-100 000 8455 37.89
100000150 000 4545 20.37
> 150000 3721 16.67
Missing 1298 =
Marital status*
Single/never married 1972 8.36
Married/common law 16587 70.28
Widowed 2280 9.66
Divorced/separated 2761 11.70
Missing 15 —
Educational attainment®
Secondary school graduation or less 3388 14.37
Some postsecondary education 1692 7.18
Postsecondary degree/diploma 18493 78.45
Missing 42 —
Racial background?
White 22967 97.36
Racialized 623 2.64
Missing 25 =
Anxiety status®®
Positive 1346 5.93
Negative 21347 94.07
Missing 922 —
Depression status®f
Positive 4765 20.54
Negative 18438 79.46
Missing 412 —

Vol 46, N° 1, January 2026

Continued on the next page

Associations between PHM adherence
and self-reported and prospective changes
in frequency of alcohol consumption

and binge-drinking events

Similar to the unadjusted models, the
adjusted results suggest that medium
adherence, compared to low, was not
associated with lower odds of self-
reported decreased alcohol consumption
(@OR = 0.97; 95% CI: 0.88-1.07) or with
higher odds of self-reported increased
alcohol consumption (aOR = 1.00; 95%
CI: 0.92-1.11) compared to no change in
alcohol consumption. Nor was medium
adherence, compared to low, associated
with lower odds of decreased frequency of
binge-drinking events (aOR = 0.94; 95%
CI: 0.83-1.07) or with higher odds of
increased frequency of binge-drinking
events (aOR = 1.02; 95% CI: 0.89-1.17)
(Table 3). However, medium adherence
was associated with higher odds of pro-
spectively measured decrease in alcohol
consumption frequency (aOR = 1.10;
95% CI: 1.02-1.18) compared to those
who reported no change (Table 3).
Likewise, high adherence was associated
with higher odds of prospectively mea-
sured decrease in alcohol consumption
frequency (aOR = 1.17; 95% CIL: 1.06-
1.30) compared to low adherence (Table 3).
Wider CIs in high adherence groups may
reflect response variability and small sam-
ple sizes for prospectively measured
changes in frequency of binge-drinking
events.

PHM adherence levels

The proportion of participants with a high
PMH adherence was highest at baseline
and decreased with time (Supplementary
Table 2). Most of the missing observations
(6.6% of the included CLSA sample of
23 615) were at the first monthly COVID-
19 Questionnaire, in July 2020, and fewest
of the missing observations were at base-
line (0.9% of the CLSA sample of 23 615).
Missing observations at the second and
third COVID-19 monthly questionnaires
accounted for 5.6% and 6.2% of the
included CLSA sample, respectively.

Higher proportions of female participants
and of participants aged 75 years and
older exhibited higher PHM adherence
levels (Supplementary Table 3). Higher
proportions of individuals at lower house-
hold income status exhibited higher adher-
ence levels, while higher proportions of
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TABLE 1 (continued)
Sociodemographic characteristics of the total sample completing the
CLSA COVID-19 Exit Questionnaire (N = 23 615), Canada

Characteristics n %
PMH adherence level?
Low 6038 25.58
Medium 14413 61.06
High 3155 13.37
Missing 9 —

Abbreviations: CAD, Canadian dollars; CLSA, Canadian Longitudinal Study on Aging; PHM, public health measure.
2 Measured via the CLSA Baseline Questionnaire, conducted in 2011-2015.

b Measured via the CLSA COVID-19 Baseline Questionnaire, conducted in 15 April 2020-30 May 2020.

¢ Measured via the CLSA Follow-Up 1 Questionnaire, conducted in 2015-2018.

4 Measured via the CLSA COVID-19 Exit Questionnaire, conducted in September—December 2020.

¢ Participants with a score of > 10 on the Generalized Anxiety Disorder 7-item screening tool” were considered to have symp-

toms of anxiety.

f Participants with a score of > 10 on the 10-item Center for Epidemiologic Studies Depression Scale” were considered to have

symptoms of depression.

¢Levels of PMH adherence were created based on the first quartile (low), second and third quartiles (medium) and fourth
quartile (high) of the mean of the average PMH adherence score at each time point (i.e. at the time of the COVID-19 Baseline
Questionnaire, conducted between 15 April 2020 and 30 May 2020, and each of the three subsequent monthly question-

naires, conducted in July, August and September 2020).

those with higher educational attainment
had lower adherence levels. (For distribu-
tions of sociodemographic characteristics
by self-reported and by prospectively
measured changes in frequency of alcohol
consumption and by prospectively meas-
ured changes in frequency of binge-drinking

events, see Supplementary Tables 4, 5 and
6, respectively.)

Effect modification

Statistically significant interaction terms
were not observed between PHM adherence

FIGURE 2

and age, sex, marital status, immigrant
status or household income for outcomes
of self-reported change in alcohol con-
sumption (Supplementary Tables 7). Age-
stratified results showing the associations
between PHM adherence and self-reported
changes in alcohol consumption by age
group are presented in Table 4. Stratified
results suggest associations between high
PHM adherence and decreased self-
reported change in alcohol consumption
were significant and stronger among male
participants (Supplementary Table 7). In
addition, the association between medium
and high, compared to low PHM adher-
ence, and prospective changes in alcohol
consumption frequency were significant
and stronger for females compared to
males (Supplementary Table 9). However,
no statistically significant interactions with
sex were observed.

Discussion

During the first 9 months of the COVID-19
pandemic, from March to December 2020,
74% of 21 796 CLSA participants self-
reported no change in alcohol consumption,
while equal proportions (13%) self-reported
a decrease and an increase. Similarly,
prospective measures found that most

Self-reported changes in alcohol consumption and prospective changes in frequency of alcohol consumption and of binge-drinking events

during the COVID-19 pandemic, Canada

80%
74%
60%
40%
20%
13% 13%

0%

Self-reported changes in alcohol use

during the first year of the pandemic

(n=21796)

46%

Prospectively measured changes in frequency
of alcohol consumption, from 2015-2018 to 2020
(n=123136)

No Change

W Decreased M Increased

70%

Prospectively measured changes in frequency of
binge-drinking events, from 2015-2018 to 2020
(n =11 090)

Note: Data in this figure have been rounded for presentation purposes.

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

Vol 46, N° 1, January 2026



https://osf.io/z2snd
https://osf.io/z2snd
https://osf.io/z2snd
https://osf.io/z2snd
https://osf.io/z2snd

TABLE 2

Cross-tabulation representing the number of participants categorized under self-reported changes in alcohol consumption?
by prospective measures of change in the frequency of alcohol consumption,® Canada

Self-reported changes in alcohol consumption in 2020, n (%)

Prospective measure of change in the

frequency of alcohol consumption Decreased No change Increased

(n = 2908) (n =16057) (n =2731)

Decreased 1708 (59) 5244 (33) 299 (11)
No change 885 (30) 7914 (49) 1250 (46)
Increased 315 (11) 2899 (18) 1182 (43)

Abbreviation: CLSA, Canadian Longitudinal Study on Aging.

Note: k = 0.15.

2 Changes were assessed from the beginning of the pandemic (1 March 2020) to late 2020 (September—December 2020) based on responses to the CLSA COVID-19 Exit Questionnaire.
b Changes were assessed based on responses to the CLSA Follow-Up 1 Questionnaire (2015-2018) and the CLSA COVID-19 Exit Questionnaire (September—December 2020).

participants did not change their alcohol
consumption or frequency of binge drink-
ing, and only a small proportion increased
either their consumption or binge drink-
ing. Our results also show that medium
and high adherence to PHM, in compari-
son to low adherence, was associated with
higher odds of decreased prospective
changes in alcohol consumption fre-
quency. Modifiers of associations between
PHM adherence and changes in alcohol
consumption were not observed.

While several sources have suggested that
alcohol sales and consumption increased
across Canada since the start of the pan-
demic,*>™7 our study found that less than
20% of participants increased their con-
sumption, regardless of how changes were
measured. This inconsistency may be
because we evaluated changes in frequen-
cies of alcohol consumption, rather than
changes in quantity of alcohol consumed.
Increases in alcohol consumption in Canada
have been identified across multiple age
groups, including younger adults,'”*° while
our study was conducted with adults aged
50 years and older.

Medium and high PHM adherence were
associated with higher odds of prospective
decreased frequency of alcohol consump-
tion. However, no associations were
observed between medium or high PHM
adherence and self-reported decreased alco-
hol consumption or prospective decreased
frequency of binge-drinking events. While
not consistent with our initial hypothesis,
this is consistent with the findings of sev-
eral studies that reported associations
between higher PHM adherence and fewer
occasions of alcohol consumption and
heavy drinking.#* Consumption may
have also decreased because the imposed
PHM restrictions limited access to alcohol,

Vol 46, N° 1, January 2026

reduced opportunities to socialize and
increased health prioritization.*

Statistics Canada reported that Canadians
aged 65 years and older, who accounted
for most of the excess deaths and COVID-
19-related deaths between April 2020 and
mid-May 2021, were more likely to express
health concerns.! This supports research
suggesting that older people were less
likely to adopt negative health behaviours
such as alcohol consumption, early in the
pandemic.*

Trust in public health communications
also affected adherence behaviours,* but
future studies are needed to understand
how such communications affected alco-
hol consumption in Canada. Overall, the
impact of the pandemic on alcohol con-
sumption is not straightforward, and
while some did not increase their alcohol
intake, a more nuanced consideration is
necessary.

While we initially hypothesized that asso-
ciations between PHM adherence and
changes in alcohol consumption may dif-
fer by sex, such differences were not
observed. This is consistent with mixed
results in the literature. Some studies sug-
gest that males had higher alcohol con-
sumption since the start of the pandemic
while others reported that females were
more likely to increase consumption con-
sumption.”#4? Studies also suggest that
young and middle-aged adults in the
United States increased their alcohol con-
sumption due to boredom and to relieve
stress during the pandemic.*

While many studies identified differences
in changes in alcohol consumption across
age groups, they primarily focused on dif-
ferences between middle-aged and younger

people.® Our study comprised middle-
aged and older Canadians. As such, differ-
ences within this age range may not be
noticeable. In addition, we may not have
observed any differences between racial
backgrounds, as the proportion of White
respondents was significantly larger than
the proportion of racialized respondents.
Similarly, the proportion of non-immigrant
participants in our study was much larger
than that of immigrant participants,
potentially explaining why any differences
in immigrant status were not observed.
Overall, changes in alcohol consumption
and the association with PHM adherence
seem to be consistent within this study
sample, as we found it to be independent
of sex, age, marital status, immigrant sta-
tus and region of residence.

Nevertheless, because older individuals are
more sensitive to the effects of increased
alcohol consumption, including increased
risk of chronic conditions,'® our results
highlight the importance of enhancing
substance use services, especially because
of the relaxation of alcohol sales and con-
sumption regulations since the onset of
the pandemic.*®

Strengths and limitations

Data beyond December 2020 were not
available, so our assessment only applies
to the first 10 months of the pandemic.
Unweighted analyses were conducted as
sampling weights were unavailable. While
nonparametric bootstrapping was used to
improve robustness of standard error esti-
mates, generalizability of study results to
the broader Canadian population is limited.

While agreement between self-reported
and prospectively measured changes in
alcohol consumption was low, differences
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TABLE 3

Associations between PMH adherence and self-reported changes in alcohol consumption® and prospective
changes in frequency of alcohol consumption and of binge-drinking events,” Canada

Self-reported changes in alcohol consumption® Prospective changes in frequency of alcohol consumption® Prospective changes in frequency of binge-drinking events®
PMH OR (95% CI) aOoR (95% CI) OR (95% CI) aOR (95% CI) OR (95% CI) aOoR (95% CI)
adherence (n =21867) (n =20583) (n=23127) (n = 21809) (n = 11085) (n=10527)
No 1] No No No No
Decrease Increase Decrease Increase Decrease Increase Decrease Increase Decrease Increase Decrease Increase
change change change change change change
Low Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
0.99 0.89 0.97 1.00 1.14 0.92 1.10 0.96 0.96 0.96 0.94 1.02
Medium Ref. (0.90- (0.81- Ref. (0.88— (0.92- Ref. (1.06— (0.84— Ref. (1.02— (0.88— Ref. (0.86— (0.84— Ref. (0.83- (0.89-
1.10) 0.97) 1.07) 1.11) 1.22) 1.00) 1.18) 1.04) 1.08) 1.09) 1.07) 1.17)
1.09 0.71 1.10 0.95 1.26 0.88 1.17 0.98 0.88 0.78 0.89 0.85
High Ref. (0.96— (0.61— Ref. (0.96— (0.81- Ref. (1.14- (0.78- Ref. (1.06— (0.87- Ref. 0.74- (0.64— Ref. 0.73— (0.68—-
1.25) 0.82) 1.26) 1.11) 1.39) 0.99) 1.30) 1.12) 1.05) 0.94) 1.07) 1.03)
Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval; CLSA, Canadian Longitudinal Study on Aging; OR, odds ratio; PHM, public health measure; ref., reference.
2 During the first year of the COVID-19 pandemic. Self-reported changes were assessed from the beginning of the pandemic (1 March 2020) to late 2020 (September—December 2020) using the CLSA COVID-19 Exit Questionnaire.
b From 2015-2018 to 2020. Prospective changes were assessed based on responses to the CLSA Follow-Up 1 Questionnaire (2015-2018) and the CLSA COVID-19 Exit Questionnaire (September—December 2020).
¢ Adjusted for sex, age at baseline, household income, marital status, educational attainment, racial background, region of residence and immigrant status.
TABLE 4
Adjusted multinomial logistic regression models for self-reported changes in alcohol consumption, stratified by age group, Canada
45-54 years (n = 975) 55-64 years (n = 6519) 65-74 years (n = 7632) > 75 years (n = 5457)
PMH adherence aOR (95% CI)? aOR (95% CI)? aOR (95% CI)? aOR (95% CI)*
No change Decreased Increased No change Decreased Increased No change Decreased Increased No change Decreased Increased
Low Ref. Ref. Ref. Ref.
. 1.00 1.18 0.92 0.91 1.11 1.03 0.86 1.12
Medium Ref. (0.65-1.56)  (0.87-1.7) Ref. (0.79-1.11)  (0.79-1.06) Ref. (094132  (0.88-1.21) Ref. 0.71-1.04)  (0.8-1.59)
. 0.40 0.54 1.35 1.04 1.14 0.84 0.97 1.22
High Ref. (0.07-0.95)  (0.21-1.1) Ref. (1.01-1.73)  (0.81-1.35) Ref. (0.9-1.46)  (0.63-1.06) Ref. (0.75-1.26)  (0.78-1.84)

Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval; CLSA, Canadian Longitudinal Study on Aging; PHM, public health measure; ref., reference.

Note: Interaction term p value = 0.85.

2 Adjusted for sex, total household income, marital status, educational attainment, racial background, region of residence and immigrant status.
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in measurement periods limited our abil-
ity to validate self-reported recall of
changes in consumption. While the risk of
underreporting is well-recognized, self-
reported alcohol consumption and self-
reported changes in consumption are
widely used in research*?174° while other
measures are still being explored. We did
not apply correction factors to the self-
reported data because there is no consen-
sus on correction methods for adults in
Canada aged 55 years and older. Further,
since existing literature largely examines
self-reported alcohol consumption changes
based on recall while assuming it reflects
true changes, we were able to examine
prospective measures of changes in alco-
hol consumption frequency using the lon-
gitudinal data available. The results of this
study suggest that self-reported changes
may not reflect true changes in alcohol
consumption.

Pre-pandemic frequencies of alcohol con-
sumption and binge drinking were obtained
from the CLSA FUP1 Questionnaire, con-
ducted between 2015 and 2018, which
may not reflect alcohol consumption
behaviours immediately before the pan-
demic. While changes in frequencies of
alcohol consumption were examined,
information on quantities of alcohol con-
sumed was not collected. Further, since
our analysis included only individuals
who reported consuming alcohol before
the pandemic, our findings do not apply
to the participants who reported never
consuming alcohol before the pandemic.
As such, findings are not generalizable to
individuals who initiated alcohol con-
sumption during the pandemic.

The PHM adherence score developed by
De Rubeis et al.?’ facilitated analysis of
adherence over the first 10 months of the
pandemic. However, responses to the
questionnaire prompts would be subject
to recall bias and social desirability bias,*
and scores may not reflect true adherence
levels.

While depression and anxiety may affect
alcohol consumption, detailed analysis
was beyond the scope of this study.

Lastly, the study sample included few
racialized participants and excluded peo-
ple who were institutionalized, living in
the territories, on First Nations reserves
and other First Nations settlements, or
who were not fluent in either English or

Vol 46, N° 1, January 2026

French, limiting generalizability to broader,
linguistically diverse and Indigenous pop-
ulations who were differentially impacted
by the pandemic.!

Conclusion

We examined associations between PHM
adherence and self-reported changes in
alcohol consumption and prospective
changes in frequencies of alcohol con-
sumption and binge-drinking events from
before the start of the COVID-19 pandemic
to the end of the first year of the pandemic
in Canada. Our findings suggest that high
PHM adherence was associated with
higher odds of prospective decrease in fre-
quency of alcohol consumption but not
with decreased frequency of binge-drink-
ing events or self-reported decreased alco-
hol consumption. We found no evidence
of associations between PHM adherence
and increased alcohol consumption early
in the pandemic, potentially reflecting
health prioritization, healthier behaviours,
barriers to purchasing alcohol and less
socializing by older Canadians. Because
alcohol consumption is an important pub-
lic health risk factor, more research is
needed to understand the impact of public
health crises and related measures on
alcohol consumption by middle-aged and
older adults in Canada.
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Abstract

In this ecological study we examined associations between Google Trends (GT) suicide-
related Internet searches and intentional self-harm hospitalizations and suicide mortal-
ity in Canada from 31 December 2017 to 31 March 2022. Hospitalizations and mortality
data were from the Discharge Abstract Database and Vital Statistics - Death database.
Cross-correlations identified lead periods, adjusted for in negative binomial regressions.
GT of the search term “how to kill yourself” showed weak positive associations with
self-harm hospitalizations. GT of the search terms “commit suicide,” “how to commit
suicide” and “how to kill yourself” showed weak positive associations with suicide

Highlights

e We explored associations between
Google Trends suicide-related searches

mortality. Additional research is needed to determine the usefulness of GT in monitor-

and intentional self-harm hospital-

ing self-harm and suicide.

Keywords: suicide, intentional self-harm, Canada, surveillance, Google Trends

Introduction

Approximately 4500 suicide deaths occur
annually in Canada,! and 61 individuals
per 100 000 are hospitalized due to self-
harm,? representing a significant public
health issue. Hospital records are typically
delayed by 6 to 12 months while mortality
records can take up to 2 years because of
lengthy coroner investigations.>* Lack of
timely data is a barrier to the health sur-
veillance needed to inform rapid resource
allocation and public health response.

Google Trends (GT) is a publicly available
and deidentified repository of trends and
patterns for the search terms used in the
Google Search engine (Google, Mountain
View, CA, US). These data are available in
near real-time (i.e. within the hour), and
their use has been proposed as a way to

supplement surveillance efforts. Studies
published since 2009 have found GT
search volumes to be positively associated
with infectious disease occurrences like
influenza,® HIV,” Lyme disease,® syphilis’
and measles.”® The potential of GT has
also drawn the attention of mental health
researchers; a study conducted in the USA
that linked suicide mortality to Internet
search terms such as “commit suicide,”
“how to suicide” and “suicide prevention”
suggested that GT could be used to deter-
mine heightened suicide risk." Suicide
mortality was found to be positively asso-
ciated with the GT of the search term “sui-
cide” and negatively with the GT of the
search term “depression” in England
between 2004 and 2013.12

Not all research has demonstrated signifi-
cant findings.”* A Japanese study concluded

izations and suicide mortality in
Canada.

® Google Trends search terms included
“suicide,” “commit suicide,” “how
to commit suicide” and “how to
kill yourself.”

® The search terms “commit sui-
cide,” “how to commit suicide”
and “how to Kkill yourself” were
weakly but positively associated
with suicide mortality.

e “How to Kkill yourself” was weakly
but positively associated with self-
harm hospitalizations.

that the terms “suicide” and “suicide
method” were not associated with suicide
mortality.’* A study conducted in Austria,
Germany, Switzerland and the USA reported
some temporal associations between GT
and suicide rates, but cautioned that the
findings were highly variable across and
within countries, underscoring the low
validity of GT for forecasting national sui-
cide mortality rates.'
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The objective of our study was to report
the associations between suicide-related
Internet searches and intentional self-
harm hospitalizations and suicide mortal-
ity in Canada from December 2017 to
March 2022.

Methods
Google Trends

Suicide-related Internet search volume in
Canada was gathered using GT, a publicly
available online tool that provides deiden-
tified search volumes for a specific topic,
at a specified time and location (i.e. prov-
inces and some larger cities).'® Instead of
showing absolute search numbers, GT cal-
culates a query share for search terms,
normalizing the data.'® In other words, the
number of searches for a term is calcu-
lated as a proportion of the total number
of searches at a specific time and location.
The data are then standardized and scaled
by assigning values from 0 to 100, with
higher values indicating greater popular-
ity. A score of 0 reflects low or no search
volume.

We investigated which suicide-related
terms or phrases had been used in previ-
ous studies. After removing terms with
missing GT (index score 0),'® we decided
on four English terms: “suicide,” “commit
suicide,” “how to commit suicide” and
“how to Kill yourself.” Data for these
terms from 31 December 2017 to 31 March
2022 were extracted from GT using the
gtrendsR package.” This period was
selected to match available suicide-related
outcome data.

Intentional self-harm hospitalizations

We used the Canadian Institute for Health
Information’s Discharge Abstract Database
(DAD) to obtain daily intentional self-
harm hospitalizations among individuals
aged 10 years or older from all the prov-
inces and territories except Quebec. The
DAD records administrative, clinical and
demographic hospital release details and
classifies diagnostic outcomes, symptoms
and procedures during hospitalization®
using International Statistical Classification
of Diseases and Related Health Problems,
10th Revision, Canada (ICD-10-CA) codes.
Intentional self-harm events from 31
December 2017 to 31 March 2022 were
identified using codes X60-X84 and
Y87.0.% These data were aggregated to
generate weekly counts.
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Suicide mortality

We obtained suicide mortality data for
individuals aged 10 years and older from
the provisional monthly updated Canadian
Vital Statistics - Death database (CVSD),
which collects demographic and medical
cause of death data from every provincial
and territorial vital statistics registry
(except Yukon).?? Weekly suicide counts
from 31 December 2017 to 31 March 2022,
rounded to base 5 to avoid identifying
individuals, were extracted using ICD-10
codes X60-X84 and Y87.0.

Statistical analysis

For each query, GT generates a new ran-
dom sample at unspecified time intervals;
we therefore used a bootstrap method to
account for the variability in GT query
results. We extracted 100 distinct draws by
adding random alphanumeric strings to
each term (e.g. “suicide 2vpg8aw50e”) to
get new results without altering search
data." Using 100 draws per term, we cal-
culated average weekly GT, which allowed
us to produce more reliable weekly time
series, thereby minimizing the impact of
GT’s sampling variability.

Cross-correlation analyses identified sig-
nificant time-leads that indicate that shifts
in GT precede shifts in suicide-related
events. We interpreted the Pearson corre-
lation coefficients as weak (r < 0.3), mod-
erate (r = 0.4 - 0.6) and strong (r > 0.7)
effect sizes.?

Time-leads with the strongest association
were incorporated into negative binomial
regressions, estimating incidence rate
ratios (IRRs). The dependent variables
were suicide-related hospitalizations and
mortality counts, while the independent
variable was GT search volume of each
suicide-related term. This quantified the
change in the rate of suicide-related events
associated with a unit increase in GT
search volume. An IRR greater than 1.00
indicates an increased suicide-related
events rate, an IRR of less than 1.00 sug-
gests a decrease, while an IRR of 1.00
implies no effect. Statistical significance
was determined (a = 0.05).

Analyses were conducted in R version
4.2.2 (R Foundation for Statistical Computing,
Vienna, AT) and SAS Enterprise Guide 7.1
(SAS Institute Inc., Cary, NC, US).

Results
Intentional self-harm hospitalizations

Between 31 December 2017 and 31 March
2022, there were 57 336 intentional self-
harm hospitalizations across Canada (except
Quebec). Of these patients, 28.9% were 10
to 19 years old, 30.1% were 20 to 34 years
old, 33.6% were 35 to 64 years old and
7.4% were 65 years or older. Approxi-
mately 64.8% of those hospitalized for
intentional self-harm were female.

Increases in the GT of “how to kill your-
self” was weakly and positively correlated
with intentional self-harm hospitalizations
(r = 0.20). The search terms “suicide,”
“commit suicide” and “how to commit
suicide” were not significantly correlated
with the outcomes (Table 1).

The negative binomial regression revealed
that each one-unit increase in GT of “how
to kill yourself” was significantly associ-
ated with a 0.16% increase in the self-
harm hospitalization rate (IRR = 1.0016;
95% CI: 1.0006-1.0027) (Table 2).

Suicide mortality

There were 17 670 suicide deaths between
31 December 2017 and 31 March 2022. GT
search volumes of “commit suicide” at a
3-month lead period (r = 0.23), “how to
commit suicide” at a 1-month lead period
(r = 0.21) and “how to kill yourself” at a
2-month lead period (r = 0.18) were
weakly and positively correlated with sui-
cide mortality (Table 1). All GT suicide-
related searches, with the exception of
“suicide,” demonstrated positive associa-
tions with suicide mortality (Table 2). A
one-unit increase in the GT search volume
of “commit suicide” was significantly
associated with a 0.48% increase in the
suicide mortality rate (IRR = 1.0048; 95%
CI: 1.0020-1.0075). We also found signifi-
cant associations for “how to commit sui-
cide” and “how to kill yourself.”

Discussion

Our study results indicate that the GT of
the search term “how to kill yourself” was
positively but weakly associated with
same-month intentional self-harm hospi-
talizations. We also found that GT of the
search terms “how to Kkill yourself,” “com-
mit suicide” and “how to commit suicide”
showed weak positive associations with
suicide mortality at time-leads of 2, 3 and
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TABLE 1

Cross-correlation model results of the associations? between GT" suicide-related search term volumes and intentional self-harm
hospitalizations and suicide mortality data, Canada, December 2017-March 2022

Search term

Time-lead in months

-3 -2 -1 0

%’ Suicide 0.10 0.10 -0.01 0.10°
E Commit suicide —-0.10 0.07 0.06 0.12¢
:;:_ How to commit suicide 0.00 0.08° 0.04 0.05
é How to kill yourself —-0.02 -0.03 —-0.08 0.20¢

Suicide -0.01 0.08 0.05 0.10°
::f Commit suicide 0.23* 0.20" 0.19 0.19
g How to commit suicide 0.12 0.19* 0.21¢ 0.19"

How to kill yourself 0.13 0.18* 0.05 0.08

Abbreviation: GT, Google Trends.

2 Shown as Pearson correlation coefficients, r.

b The search volume of GT data as a proportion of the total number of searches at a specific time and location standardized and scaled from 0 to 100.

<Self-harm hospitalization data do not include Quebec data.
4Death data do not include Yukon data.

¢ These indicate the maximum lead pattern of the cross-correlation coefficient for that search term, where lead pattern is the time at which GT changes before suicide-related events.

* Statistically significant at a = 0.05.

1 months, respectively, suggesting that
increases in these GT are associated with
increases in suicide mortality 1 to 3
months later. Studies in Japan, Taiwan
and the USA found positive associations
between suicide mortality and the search
terms “suicide,” “commit suicide,” “how
to suicide,” “suicide prevention” and
“depression.”!!+2¢ Qur correlation coeffi-
cients were lower than those in previous
studies,™'*!'* suggesting weaker relationships.

Although weak, the consistent strength
and the direction of associations highlight
nuanced relationships between GT and
suicide-related outcomes. Like previous
studies,'* our research revealed that not
all search terms demonstrate equal utility,

regardless of the outcome in terms of sui-
cide-related mortality or hospitalizations.
Search terms may reflect differences in
intent; broad terms such as “suicide” may
encompass searches related to prevention
or information, whereas explicit phrases
such as “how to kill yourself” likely indi-
cate stronger intent towards self-harm or
suicidal behaviour.

We found significant lead patterns, where
increasing search volumes preceded increases
in suicide-related events. Such consistent
temporal associations, and the availability
of past-hour GT data, may demonstrate
GT’s potential as an indicator of suicide-
related outcomes."?* Several international
studies have suggested that observing
changes in GT could help mobilize suicide

TABLE 2

prevention and mental health services.*!!?
When paired with responsive policies—
public service announcements about suicide
prevention resources' or the deployment
of rapid response teams, for example—GT
data could carry policy implications by
helping to prevent suicides.

However, with the weak associations
observed and the lack of Canadian
research, further work is needed to assess
the relevance of GT for informing suicide
prevention efforts in Canada,>" especially
at a more local level.

Limitations

Study limitations include the lack of trans-
parency by Google on how GT are

Negative binomial model results of the associations between GT° suicide-related search term volumes and intentional
self-harm hospitalizations and suicide mortality data, Canada, December 2017-March 2022

Hospitalizations® Deaths ©
(times-r:ar:l:lzr: (:lrll:)]nths) IRR 9% cl (times-r:ar:l:lzr: (:lrll:)lnths) IRR 9% cl
Suicide (0) 1.0011 0.9996-1.0026 Suicide (0) 1.0020 0.9994-1.0046
Commit suicide (0) 1.0014 0.9999-1.0030 Commit suicide (3) 1.0048" 1.0020-1.0075
How to commit suicide (2) 1.0006 0.9996-1.0017 How to commit suicide (1) 1.0029° 1.0011-1.0047
How to kill yourself (0) 1.0016 1.0006-1.0027 How to kill yourself (2) 1.0025 1.0007-1.0044

Abbreviations: Cl, confidence interval; GT, Google Trends; IRR, incidence rate ratio.

2The search volume of GT data as a proportion of the total number of searches at a specific time and location standardized and scaled from 0 to 100.

b Self-harm hospitalization data do not include Quebec data.
¢Death data do not include Yukon data.

* Statistically significant at a = 0.05.
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computed (i.e. indexed and normalized).
In addition, the age and sex distributions
of Google Search users were unavailable,
preventing stratified analyses. This absence
of sex- or gender-specific data in GT may
limit the applicability of our findings,
given that in Canada men are at higher
risk of dying by suicide while women are
more likely to engage in self-harm.!
Estimates of mortality data may change as
coroner investigations are finalized.

We may also have failed to capture
nuanced information from Quebec by
excluding French terms, limiting general-
izability. We also did not have access to
Quebec’s hospitalization and Yukon’s
mortality data, which may have lowered
national estimates for the outcomes and
potentially attenuated associations.

Finally, GT records of suicide-related
searches may not have reflected the search
behaviours of those with suicidal thoughts.
Instead, unconnected occurrences, for
example, suicides of celebrities or releases
of movies such as “Suicide Squad,” may
have boosted Internet searches, reducing
associations.

Future studies could examine GT in
Canadian provinces and larger cities, par-
ticularly in Quebec. Future research could
also examine GT with suicide clusters and
lag times (i.e. where increases in GT fol-
low increases in suicide-related events).

Conclusion

We investigated associations between four
suicide-related Internet search terms and
intentional self-harm hospitalizations as
well as suicide mortality in Canada. We
found weak, but statistically significant
associations between the GT of the search
term “how to Kill yourself” and hospital-
izations. Associations between GT and
mortality were also weak but slightly
stronger and more consistent across terms
than the hospitalization findings. These
findings provide preliminary support for
the utility of GT in suicide surveillance
and research.
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Profiling cases of button battery ingestion using
Canadian and British Columbia poison centre data
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Abstract

Ingestion of button batteries poses an acute life-threatening injury risk, particularly for
small children. The Canadian Surveillance System for Poison Information reported 1021
single-substance button-battery ingestion cases from 2020 to 2023, and the British
Columbia Drug and Poison Information Centre (DPIC) managed 548 unintentional
ingestion cases from 2013 to 2023. Nearly all the DPIC cases required hospital admis-
sion for X-ray imaging, and seven patients required surgical removal of the battery from
the esophagus. Our findings support developing product warning labels and enforcing
child-resistant battery packaging and compartments on consumer products.

Keywords: chemical burns, accident prevention, surveillance, poison control centers

Introduction

Button batteries, also known as coin or
disk batteries, are single-cell batteries
commonly found in small electronic prod-
ucts. They are shaped like a flat cylinder
and are typically 5 to 25 mm in diameter
and 1 to 6 mm in height. Given their small
size, these batteries can be easily ingested,
including by infants and small children.
The battery can pass uneventfully through
the digestive tract, but there is a risk that
it lodges in the esophagus, which can
cause a pressure wound or alkaline chem-
ical burn. Severe injury can start within 2
hours of ingestion and can include esoph-
ageal perforations, fistulas and related
complications.™* In short, ingesting button
batteries poses an acute life-threatening
injury risk and requires emergency imag-
ing and endoscopic removal if the battery
is lodged.

Surveillance of button battery-related
injuries in Canada is limited. The United
States International Classification of Diseases,

Tenth Revision, Clinical Modification (ICD-
10-CM) has a code for these events
(W44A.A1), but the Canadian modifica-
tion, ICD-10-CA, has no similar code.? The
Consumer Product Safety Program col-
lates health and safety incidents that com-
panies are mandated to report and incidents
that consumers and other involved parties
elect to report. The Program reported that
two children, one in 2021 and the other in
2022, died after ingesting a button bat-
tery.* From 2006 to 2020, the Canadian
Hospitals Injury Reporting and Prevention
Program reported an increase in the num-
ber of button battery-related visits to
emergency departments at their sentinel
hospital sites.>® A 2022 Canadian Paediatric
Surveillance Program (CPSP) survey of
1067 pediatric physicians found that they
cumulatively managed 815 button battery
ingestions in the previous 12 months,
with 77 patients requiring endoscopic
removal of the batteries.”

Poison centres are a valuable data source
for battery-related injuries but, to our
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Highlights

® 62% of Canadian Surveillance
System for Poison Information
(CSSPI) cases and 69% of British
Columbia Drug and Poison Informa-
tion Centre (DPIC) cases of ingested
button batteries occurred among
children younger than 6 years.

® 13% of CSSPI cases and 15% of
DPIC cases were among adults
older than 59 years. In nearly all
these DPIC cases, hearing aid bat-
teries were ingested.

® 91% of DPIC cases were referred to
hospital or were already there at
the time of the call to DPIC.

e The battery had to be surgically
removed from the esophagus of
7 individuals.

understanding, these cases have not been
reported. In this article, we describe cases
of button battery ingestions managed by
the British Columbia Drug and Poison
Information Centre (DPIC) or reported by
the Canadian Surveillance System for
Poison Information (CSSPI).

Methods

Poison centres are 24-7 telephone services
that provide toxicological and clinical
guidance to health care professionals and
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the public. Clinicians at poison centres
follow cases as necessary to acute resolu-
tion, compile relevant clinical information
and document the event in free-text chart
notes and data fields standardized by
America’s Poison Centers (APC). CSSPI
collates data from the five poison centres
that serve all of Canada, including those
from DPIC, whose jurisdiction covers
British Columbia and Yukon.®

In this study, we examined ingestion cases
with a button battery-related APC sub-
stance code. There are eight in total, each
related to a different formulation (e.g.
lithium) and identified by a 265 prefix.
DPIC cases were available from 2013 to
2023. CSSPI cases were limited to single-
substance cases and available from 2020
to 2023.

Given our access to DPIC chart notes
through Environmental Health Services at
the BC Centre for Disease Control, we
could include DPIC cases without a but-
ton battery APC code but with a related
free-text description. We reviewed the
chart notes of all DPIC cases to confirm
inclusion and also extracted information
on the exposure and treatment course and
the battery size, type and source. We

conducted a descriptive analysis of the
standardized data fields and the informa-
tion extracted from the chart notes. We
used population estimates to compute
annual per capita case rates, 2021 census
population values to compute person-year
rates and all DPIC or CSSPI exposure case
counts to compute crude rates of all expo-
sure cases.”!

We completed all analyses in R version
4.3.2 (R Foundation for Statistical Computing,
Vienna, AT).1

This project is exempt from research eth-
ics board review because the BC Centre
for Disease Control, where DPIC is
housed, is mandated to conduct surveil-
lance analyses and report deidentified
data by the British Columbia Public Health
Act."?

Results

From 2013 to 2023, DPIC managed 571
cases of button battery ingestion. Of these,
566 (99%) involved ingestion of only a
battery (i.e. a single-substance case) and
five pediatric cases involved simultaneous
ingestion of medications (n = 2), mag-
nets (n = 2) and a household cleaning

TABLE 1

product (n = 1). From 2020 to 2023,
CSSPI reported 1021 single-substance but-
ton battery ingestion cases.

About two-thirds of cases—394 (69%) of
DPIC cases and 634 (62%) of CSSPI
cases—were among children younger than
6 years (Table 1). Of the DPIC cases, 311
were infants and toddlers younger than
3 years. Among cases in individuals older
than 5 years, the highest per capita case
rate was among adults older than 59 years.
There were more males than females over-
all. Among DPIC cases, this sex difference
is seen in children and youth aged younger
than 20 years.

Nearly all DPIC cases were unintentional
(n = 548; 96%). There were 21 inten-
tional ingestion cases and two with
unknown intentionality. Most calls to
DPIC (n = 432; 76%) were from family
members or friends of the person who
ingested the battery (referred to as “the
patient”), 78 (14%) were from health care
professionals and 44 (8%) were from the
patients themselves; in 28 cases (5%), the
callers were unknown (data not shown).

Other than a decrease in 2018, the annual
trend of DPIC cases was stable from 2013

Age- and sex-stratified counts and rates of cases of button battery ingestion®

Total case rate

Case count by sex, n

Case rate by sex per 100 000

RS 1::::]:,3 :e Per 10000 all Per 100 000 P
T EEE SIS Females Males Females Males

DPIC cases®

All ages 571 18.49 1.03 271 296 0.96 1.09
< 6 years 394 33.76 13.4 181 211 12.63 14.00
6-19 years 52 13.13 0.66 18 33 0.48 0.81
20-59 years 14 1.89 0.05 9 5 0.06 0.03
> 59 years 88 33.55 0.58 47 41 0.58 0.57
Unknown 23 4.41 n/a 16 6 n/a n/a
CSSPI cases*

All ages 1021 13.52 0.69 481 536 0.64 0.74
< 6 years 634 26.09 7.10 n/a n/a n/a n/a
6-19 years 152 12.69 0.66 n/a n/a n/a n/a
20-59 years 73 2.83 0.09 n/a n/a n/a n/a
> 59 years 135 16.61 0.35 n/a n/a n/a n/a
Unknown 27 5.06 n/a n/a n/a n/a n/a

Abbreviations: CSSPI, Canadian Surveillance System for Poison Information; DPIC, British Columbia Drug and Poison Information Centre; n/a, not available.

2 Four DPIC and four CSSPI cases with unknown sex are not included in sex-stratified counts and rates.

b Managed at the DPIC from 2013 to 2023.

¢ Reported to CSSPI from 2020 to 2023. CSSPI age- and sex-stratified counts are unknown.
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to 2020 (Figure 1). The counts and rates
decreased slightly in 2021 and remained
stable through 2023. There was a consis-
tent annual decrease in counts and rates
of cases reported to CSSPI.

We found no information on the battery
source (n = 281; 49%), type (n = 464;
81%) or size (n = 504; 88%) in most
cases. When such information was avail-
able, we found that most of the batteries

FIGURE 1

were from hearing aids (n = 131), toys
(n = 52), watches (n = 47), flashlights
(n = 23) and miscellaneous household
items (n = 37). In 79 of 88 cases of adults
older than 59 years, the battery was from

Annual counts and rates of cases of button battery ingestion®
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2 Cases managed at the British Columbia Drug and Poison Information Centre (DPIC) from 2013 to 2023 and single-substance button-battery ingestion cases collated by the Canadian
Surveillance System for Poison Information (CSSPI) from 2020 to 2023.
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a hearing aid. The patient mistook the
battery for a pill in 31 cases. A medical
condition such as dementia was impli-
cated in 13 cases.

A total of 176 CSSPI cases (17%) and 49
DPIC cases (9%) were not referred to hos-
pital. In 42 of the DPIC cases, the battery
was excreted via stool, spat out or found
(confirming noningestion) at the time of
call. In seven cases of adults older than 59
years who had ingested smaller batteries,
the individual was advised to monitor
their stool and symptoms at home.

At the time of the call, 810 CSSPI cases
(79%) were referred to hospital, were
already there or were on their way. The
patient flow was unknown in 35 CSSPI
cases (3%). In total, 495 DPIC cases
(87%) were referred to hospital and
27 patients had already been seen in hos-
pital when DPIC was called. The specific
outcome was unknown in 363 cases.

X-ray imaging showed the battery to be
past the esophagus in 65 cases; it was not
found by X-ray in 78 cases and passed via
stool, vomited or found (confirming non-
ingestion) in nine cases. The battery
needed to be surgically removed from the
esophagus in seven cases. In two cases of
the battery being excreted or vomited, the
patient was left with an ulceration or
notable abrasion of their esophagus.

Discussion

This analysis of calls to poison centres
contributes to the limited understanding
of button battery-related injuries in Canada.
Compiling data from the five Canadian
poison centres, CSSPI reported 0.69 single-
substance button-battery ingestion cases
per 100 000 person-years from 2020 to
2023. DPIC, the poison centre that serves
British Columbia and Yukon, had a higher
rate of cases, 1.03 per 100 000 person-
years from 2013 to 2023. This difference
should be corroborated with other data
sources. Although surgical removal of the
battery was not common (n = 7), nearly
all imposed a health system burden. DPIC
did not follow 363 cases after referral to
hospital or 65 cases after the battery was
found in the esophagus. As such, it is likely
that serious outcomes were undercounted.

There are limitations with these data.

Poison centres do not manage all battery-
related injuries and the reported statistics

Vol 46, N° 1, January 2026

do not represent true population inci-
dence. For example, physicians surveyed
by the CPSP in 2022 reported 815 button
battery ingestions in just one year’
whereas CSSPI reported between 223 and
286 cases each year from 2020 to 2023.

Poison centres provide acute clinical guid-
ance and do not capture long-term com-
plications, even after surgical removal of
batteries.!* Battery type and size are
largely unknown, which precludes analy-
ses with these product factors. The device
source was also unknown in approxi-
mately half the cases. When this was
known, nearly all cases in adults older
than 59 years involved hearing aid batter-
ies. This suggests an opportunity for tar-
geted education.

Conclusion

The Canada Consumer Product Safety Act
regulates consumer products in a post-
market regulatory regimen.* At the time
of writing, products containing button
batteries have been identified as a “haz-
ard of concern” under this statute, mean-
ing that Health Canada is considering
further risk management actions. Our
findings support following the regulatory
path in Australia, many European nations
and the United States in enforcing child-
resistant packaging of button batteries,
child-resistant compartments on con-
sumer products that use button batteries
and product warning labels and establish-
ing recall provisions.'®!” Given that indus-
try must follow other countries’ regulations
in a global marketplace, it is reasonable to
implement and enforce the same con-
sumer product regulations in Canada.

We also recommend that the ICD-10-CA
adopt and promote the use of the button
battery ingestion/insertion code to sup-
port surveillance efforts with hospitaliza-
tion and mortality records.
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