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Abstract

Background: Higher amounts of recreational screen time have been associated with
mental ill-health among children and youth. We examined the association between
meeting the 24-Hour Movement Guideline’s recreational screen time recommendation
of < 2 hours/day and indicators of mental health among children and youth.

Highlights
Methods: Using the 2019 Canadian Health Survey on Children and Youth (N = 26986),
associations were assessed using age- and sex-stratified multivariate logistic regression.
A secondary analysis used incremental amounts of screen time to explore dose-response
relationships.

e Youth who met the recreational
screen time recommendation of
2 hours or less per day were more
likely than those who exceeded it
to self-report high levels of positive
mental health indicators, that is,
excellent or very good mental
health, high happiness and high
life satisfaction.

e Youth who met the recommenda-
tion were less likely to report indi-
cators of mental ill-health, such as
often feeling stressed and psycho-
social difficulties.

e The likelihood of youth reporting
positive mental health indicators
decreased as screen time increased.

e Female children, and not male
children, who met the recommen-
dation were less likely to often
appear sad or depressed or be
diagnosed with an anxiety disorder.

Results: Female children (5-11 years) who met the recommendation were less likely to
be diagnosed with an anxiety disorder (adjusted odds ratio = 0.49; 99% CI: 0.25-0.96)
or appear sad/depressed (0.60; 0.37-0.99). Female youth (12-17 years) who met the
recommendation were more likely to report excellent or very good mental health, high
happiness and high life satisfaction and less likely to report feeling stressed, anxious or
depressed or be diagnosed with an anxiety disorder. Male youth who met the recom-
mendation were more likely to report high happiness (1.74; 1.40-2.15) and high life
satisfaction (1.64; 1.34-2.01) and less likely to feel stressed (0.74; 0.56-0.99) or experi-
ence psychosocial difficulties (0.79; 0.64-0.97). Some dose-response relationships were
present among youth.

Conclusion: Adherence to the screen time recommendation was associated with several
mental health indicators. Understanding these associations can help inform future
research and guide strategies to improve mental health.

Keywords: recreational screen time, mental health, children, youth, anxiety, child functioning,
mood disorder

Introduction The Canadian 24-Hour Movement Guidelines

Reducing sedentary screen time and
increasing physical activity are public
health priorities.! Among children and
youth, high levels of sedentary behaviour,
including recreational screen time, are a
risk factor for overweight and obesity,
lower physical fitness and decreased self-
esteem and prosocial behaviour.?

recommend that children and youth aged
5 to 17 years accumulate no more than
2 hours per day of recreational screen
time.>> In 2018 to 2019, about 70% of
Canadian children aged 5 to 11 years and
30% of youth aged 12 to 17 years met this
recommendation.! Recreational screen time
use, among youth in particular, has increased
since about 2000,%” and especially during

the COVID-19 pandemic when the propor-
tion of youth meeting the recreational
screen time recommendation decreased
from 33% in 2018 to 22% in 2021.%°

Studies have found associations between
sedentary screen time use and mental ill-
health, where children and youth with
higher screen time use reported more symp-
toms of depression, anxiety, hyperactivity
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and inattention.!® Sedentary screen time
was also associated with greater severity
of depression and anxiety symptoms among
Canadian youth.'' Although the relation-
ship between screen time and positive
mental health has been less researched, a
recent scoping review suggests that less
sedentary behaviour is associated with
greater mental wellness among children
and youth.!®

There has been little research examining
associations between adherence to screen
time recommendations and positive men-
tal health indicators, mental ill-health,
psychosocial difficulties and diagnosed
mental health conditions among children
and youth at a national level. This study,
with the objective of examining the asso-
ciations between meeting the recreational
screen time recommendation and various
indicators of mental health among chil-
dren and youth in Canada, will help
address this evidence gap, especially for
younger children.

Methods
Data source

This study utilized data from the 2019
Canadian Health Survey on Children and
Youth (CHSCY), a cross-sectional survey
conducted by Statistics Canada. The
CHSCY covers a representative sample of
children and youth aged 1 to 17 years liv-
ing in the 10 provinces and the three terri-
tories. Excluded from the survey coverage
were children and youth living on First
Nations reserves and in other Indigenous
settlements in the provinces and in foster
homes and institutions. The survey sam-
pling frame is based on the Canada Child
Benefit File which covers 98% of the pop-
ulation in the provinces and 96% in the
territories.”” The CHSCY is conducted
under the authority of the Statistics Act,
and therefore the use of these data for
research purposes does not require
research ethics board review.

This study included two age groups: chil-
dren aged 5 to 11 years and youth aged 12 to
17 years. Children aged 3 to 4 years were
excluded due to small sample sizes. For chil-
dren and youth aged 5 to 17 years, a ques-
tionnaire was administered to the “person
most knowledgeable” (PMK), who was
most often a parent. A separate question-
naire was administered directly to youth;
this questionnaire contained some of the
same questions asked of children’s PMKs.
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Surveys were mostly completed online;
those who did not complete the online
questionnaire by the deadline were con-
tacted by a Statistics Canada interviewer
to complete the questionnaire by tele-
phone. Response rates were 57.8% for
children and 41.3% for youth. Statistics
Canada addressed total nonresponse by
using a multistage process of adjusting the
weight of the persons who responded to
the survey to account for those who did
not respond, to reduce any potential non-
response bias.!”

Of the 27 771 CHSCY respondents, 26 986
(97.2%) had complete sociodemographic
data and were included in the current
study. Respondents with missing data for
specific mental health indicators were
excluded from the respective analyses.
There were no significant differences in
sociodemographic characteristics of non-
respondents versus the study sample.

Recreational screen time independent
variable

Respondents were asked how much time
the child (5-11 years) or they (youth aged
12-17 years) spent using any electronic
device such as a mobile device, computer,
tablet, video game console or television
while sitting down in the past 7 days.
Response options were “no time,” “less than
3 hours,” “3 hours to less than 7 hours,”
“7 hours to less than 14 hours,” “14 hours
to less than 21 hours” or “21 hours or
more.” Children and youth were classified
as meeting the recommendation if they
accumulated less than 14 hours per week
of recreational screen time, which corre-
sponds to the Canadian 24-H Movement
Guidelines of 2 hours or less per day.® The
response options were converted from
hours per week to hours per day.

Positive mental health outcomes

Positive mental health outcomes were
based on how they are defined and mea-
sured in the youth Positive Mental Health
Surveillance Indicator Framework.!®

Perceived or self-rated mental health

PMKs reported their perception of their
child’s mental health, while youth self-
rated their mental health. The five-point
response scale options were dichotomized
as “excellent or very good mental health”
(versus “good,” “fair” or “poor”).!8

Life satisfaction

Youth reported their general life satisfac-
tion on a scale from 0 (“very dissatisfied”)
to 10 (“very satisfied”). Responses of 9 or
10 were classified as high life satisfaction.'®

Happiness

Youth who described themselves as “happy
and interested in life” (versus “somewhat
happy,” “somewhat unhappy,” “unhappy
with little interest in life” or “so unhappy
that life is not worthwhile”) were catego-
rized as having high happiness.®

Mental ill-health

Perceived stress

Youth who reported that most of their
days were “extremely” or “quite a bit stress-
ful” (versus “not at all stressful,” “not
very stressful” or “a bit stressful”) were
categorized as often feeling stressed.

Appearing anxious or sad

PMKs reported how frequently they thought
the child or youth in their care appeared
anxious, nervous or worried and how fre-
quently they appeared sad or depressed.
Participants whose PMK responded “daily”
or “weekly” (versus “monthly,” “a few
times a year” or “never”) were classified
as often appearing anxious, nervous or
worried or as often appearing sad or
depressed.?®

Psychosocial difficulties

PMKs reported whether the child or youth
had difficulties with (1) remembering
things; (2) concentrating on activities they
enjoy doing; (3) accepting changes to
their routine; (4) controlling their behav-
iour; and (5) making friends. Responses of
“some difficulty,” “a lot of difficulty” or
“cannot do at all” for any of these behav-
iours were classified as having at least
some psychosocial difficulties (versus “no
difficulty”).

These prompts are based on the 2016
Washington  Group/UNICEF  Child
Functioning Module, which was designed
to provide an estimate of the proportion of
children with functional difficulties and
was intended for use on national sur-
veys.?0 Although there are several compo-
nents of this module, we only included
those that were related to psychosocial
difficulties.

Vol 45, N° 7/8, July/August 2025




Diagnosed mental disorders and mental
health service use

Diagnosed mood, anxiety or attention
deficit hyperactivity disorder

PMKs identified (by responding “yes” or
“no”) whether the child or youth was ever
diagnosed with an anxiety disorder, a
mood disorder or attention deficit hyper-
activity disorder (ADHD). The CHSCY did
not include validated screening or diag-
nostic tools for diagnosing children or
youth with these mental disorders; rather,
PMKs reported whether the child or youth
had ever been diagnosed with any one of
these three disorders by a medical profes-
sional. Each of these disorders were ana-
lyzed as separate indicators.

Required or received mental health services

PMKs reported (by responding “yes” or
“no”) whether the child or youth received
care, in the past 12 months, for difficulties
focusing or controlling behaviour; for
mental health issues; from a psychologist
or counsellor; or from a psychiatrist.
Participants were categorized as having
required or received mental health ser-
vices if their PMK responded “yes” to any
of these four questions.

Covariates

The following potential covariates were
identified a priori: age (in years); identify-
ing as Indigenous or as belonging to a
racialized group (Arab, Black, Chinese,
Filipino, Japanese, Korean, Latin American,
South Asian, Southeast Asian, West Asian
or Other versus White); immigrant status
(landed immigrant, permanent resident or
naturalized immigrant versus Canadian
born); urban versus rural dwelling; house-
hold income adequacy (in quintiles); PMK’s
self-rated mental health (excellent or very
good versus good, fair or poor); and PMK’s
self-reported stress (extremely or quite a
bit stressful versus a bit stressful, not very
stressful or not at all stressful) .22

Statistical analysis

Proportions and 99% confidence intervals
(CIs) were calculated for recreational
screen time and mental health indicators,
by age group and sex. We used 99% Cls,
rather than 95% CIs, to account for possi-
ble spurious associations that can result
when examining the relationship between
one independent variable and multiple
outcomes. Reporting by gender (specifi-
cally nonbinary) was not possible due to

Vol 45, N° 7/8, July/August 2025

the small sample sizes. In addition, because
the question on gender was PMK-reported
for children and self-reported for youth,
we chose to report on sex to avoid poten-
tial discrepancies between youth self-
reports and PMK reports.

Multivariate logistic regression models
were fitted to examine the relationship
between meeting the recreational screen
time recommendation and mental health
indicators separately for children and
youth. A secondary analysis assessed the
association between amounts of daily rec-
reational screen time and mental health
indicators to explore dose-response rela-
tionships. Results are presented as adjusted
odds ratios (aORs) with 99% CIs. Statis-
tically significant results were identified
for p values less than 0.01 and where CIs
of odds ratios excluded the null (aOR = 1.0).

Estimates were weighted using sampling
weights provided by Statistics Canada to
account for survey design and nonre-
sponse. Bootstrap weights were used for
variance estimation. Analyses were con-
ducted using SAS Enterprise Guide version
7.1 (SAS Institute Inc., Cary, NC, USA).

Results

The majority of children (83.2%) and
youth (56.9%) accumulated an average of
less than 2 hours per day of leisure screen
time (Table 1).

Most PMKs described their child as hav-
ing “excellent or very good” mental health
(83.0%); however, only 66.2% of youth
self-rated their mental health as “excellent
or very good.” About two-thirds of youth
reported high happiness (64.5%); less
than half reported high life satisfaction
(45.1%); and less than a quarter reported
often feeling stressed (20.4%) (Table 1).

PMKs reported that 17.4% of children and
18.9% of youth often appeared anxious,
nervous or worried and that 6.1% of chil-
dren and 7.1% of youth often appeared
sad or depressed (Table 1).

PMKs reported psychosocial difficulties
for 51.3% of children and 42.9% of youth.
The prevalence of PMKs reporting that
children and youth had been diagnosed
with a mood disorder (0.6% and 3.9%),
an anxiety disorder (3.2% and 7.6%) or
ADHD (7.6% and 10.2%) or required or

received mental health services (15.7%
and 18.4%) was relatively low.

Associations between meeting the
recreational screen time recommendation
and indicators of mental health among
children (5-11 years)

Compared with females who exceeded the
recreational screen time recommendation,
females who met the recommendation
were less likely to have a PMK report that
they often appeared sad or depressed
(aOR = 0.60; 99% CI: 0.37-0.99) or that
they had been diagnosed with an anxiety
disorder (aOR = 0.49; 99% CI: 0.25-0.96)
(Table 2).

Associations between meeting the
recreational screen time recommendation
and indicators of mental health among
youth (12—17 years)

Among both female and male youth,
meeting the recreational screen time rec-
ommendation was associated with a
greater likelihood of reporting high happi-
ness (aORs: 1.84 and 1.74) and high life
satisfaction (aORs: 1.80 and 1.64) and a
lower likelihood of often feeling stressed
(aORs: 0.64 and 0.74) (Table 3). In addi-
tion, meeting the recommendation was
associated with a greater likelihood of
female youth reporting “excellent or very
good” mental health (aOR = 1.65; 99% CI:
1.33-2.04) and a lower likelihood of often
appearing anxious, nervous or worried
(@aOR = 0.77; 99% CI: 0.60-0.97), often
appearing sad or depressed (aOR = 0.68;
99% CI: 0.49-0.94) and being diagnosed
with an anxiety disorder (aOR = 0.65;
99% CI: 0.46-0.92). Among male youth,
meeting the recommendation was associ-
ated with a lower likelihood of experienc-
ing at least some psychosocial difficulties
(@OR = 0.79; 99% CI: 0.64-0.97).

Dose-response associations between
recreational screen time and indicators
of mental health

Compared to female children who accu-
mulated less than 1 hour per day of recre-
ational screen time, those who exceeded
the recommendation of 2 hours per day had
a greater likelihood of being diagnosed
with an anxiety disorder (aOR = 2.08;
99% CI: 1.02-4.28); no differences were
observed between those with less than
1 hour per day and 1 to less than 2 hours
per day of screen time (Table 4). Among
male children, 2 hours or more per day of

Health Promotion and Chronic Disease Prevention in Canada
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TABLE 1
Descriptive statistics for screen time variables, mental health outcomes and covariates for children and youth, 5-17 years, Canada, 2019

Children (5-11 years) Youth (12-17 years)
Total Females Males Total Females Males
(n=16272) (n = 7886) (n = 8386) (n=10714) (n =5434) (n = 5280)

Recreational screen time, %
Meeting the recommendation*® 83.2 85.0 81.3 56.9 60.9 53.2
Amount of screen time per day*?, %
No time 4.5 4.7 4.3 1.0 0.9¢ 1.2
Less than 30 minutes 19.5 20.9 18.2 9.2 9.7 8.7
30 minutes to less than 1 hour 30.5 31.5 29.5 22.7 24.0 214
1 hour to less than 2 hours 28.7 28.0 29.4 24.0 26.3 219
2 hours to less than 3 hours 11.5 10.5 12.4 20.8 19.8 21.7
3 hours or more 5.4 4.5 6.3 223 19.3 25.2
Positive mental health, %
Excellent or very good mental health®® 83.0 85.2 80.9 66.2 58.3 73.7
High happiness® n/a n/a n/a 64.5 60.6 68.1
High life satisfaction® n/a n/a n/a 45.1 41.1 48.8
Mental ill-health, %
Often feels stressed” n/a n/a n/a 20.4 27.6 13.5
Sgssuaspgfxsr:;’gfus’ 17.4 16.3 18.4 18.9 2.4 14.7
Often appears sad or depressed? 6.1 5.3 6.8 7.1 8.8 5.4
Psychosocial difficulties, %
At least some psychosocial difficulties® 51.3 46.1 56.2 429 41.3 4.4
Diagnosed mental disorders and required or received mental health services, %
Diagnosed mood disorder® 0.6 0.3 0.9 3.9 5.4 24
Diagnosed anxiety disorder? 3.2 2.6 3.8 7.6 9.7 5.7
Diagnosed ADHD? 7.6 4.3 10.7 10.2 6.4 13.7
O] 15.7 11.9 193 18.4 19.8 17.1

health services®
Covariates, %
Urban dwelling 82.2 82.3 82.1 81.6 82.0 81.1

Belonging to a racialized group or

identifying as Indigenous 33.2 323 33.9 33.3 33.8 329
Immigrant (not Canadian born) 8.6 8.4 8.9 14.6 15.4 13.8
Household income adequacy

Q1 (lowest quintile) 21.2 21.8 20.6 18.3 19.3 17.3
Q2 20.2 20.2 20.3 18.5 18.0 19.1
Q3 19.8 19.6 20.0 20.6 20.3 20.8
Q4 19.2 19.2 19.2 19.8 19.8 19.8
Q5 (highest quintile) 19.6 19.3 19.9 22.8 22.6 229
High PMK self-rated stress? 28.4 28.6 28.2 28.7 29.4 28.1
Excellent or very good PMK self-rated 72.7 728 726 70.8 71.0 70.7

mental health?

Source: Canadian Health Survey on Children and Youth, 2019.

Abbreviations: ADHD, attention deficit hyperactivity disorder; n/a, not available; PMK, person most knowledgeable.
2Reported by the PMK.

bReported by youth.

EInterpret with caution due to high sampling variability.
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TABLE 2
Association between adherence to the recreational screen time recommendation and indicators of mental health,?
children (5-11 years), Canada, 2019

aoR (99% CI)

Total Females Males
Positive mental health
Excellent or very good mental health 1.14 (0.92-1.43) 1.18 (0.84-1.65) 1.13 (0.84-1.52)
Mental ill-health
Often appears anxious, nervous or worried 0.85 (0.70-1.04) 0.80 (0.60-1.07) 0.88 (0.67-1.17)
Often appears sad or depressed 0.81 (0.58-1.12) 0.60 (0.37-0.99)" 1.00 (0.66-1.51)
Psychosocial difficulties
At least some psychosocial difficulties 0.84 (0.71-0.99)" 0.87 (0.68-1.12) 0.81 (0.65-1.02)
Diagnosed mental disorders and required or received mental health services
Diagnosed mood disorder 0.81 (0.34-1.92) 0.35 (0.07-1.74)F 1.07 (0.38-3.06)
Diagnosed anxiety disorder 0.79 (0.51-1.22) 0.49 (0.25-0.96) 1.07 (0.61-1.91)
Diagnosed ADHD 0.86 (0.64-1.14) 0.63 (0.37-1.07) 0.96 (0.69-1.34)
Required or received mental health services 0.83 (0.67-1.03) 0.80 (0.56-1.14) 0.85 (0.65-1.11)

Source: Canadian Health Survey on Children and Youth, 2019.
Abbreviations: ADHD, attention deficit hyperactivity disorder; aOR, adjusted odds ratio; Cl, confidence interval; PMK, person most knowledgeable.

Notes: Models have been adjusted for age, identifying as Indigenous or as belonging to a racialized group, immigrant status, urban or rural residence, household income adequacy, PMK-
reported mental health and PMK-reported stress. The reference group exceeded the recreational screen time recommendation of < 2 hours/day.

 Reported by the PMK.
EInterpret with caution due to high sampling variability.
p < 0.01.

TABLE 3
Association between adherence to the recreational screen time recommendation and indicators of mental health,
youth aged 12-17 years, Canada, 2019

aOR (99% CI)

Total Females Males
Positive mental health
Excellent or very good mental health? 1.44 (1.23-1.68)" 1.65 (1.33-2.04)" 1.25 (0.99-1.57)
High happiness® 1.80 (1.54-2.09)" 1.84 (1.48-2.29)" 1.74 (1.40-2.15)"
High life satisfaction? 1.71 (1.48-1.98)" 1.80 (1.44-2.23)" 1.64 (1.34-2.01)"
Mental ill-health
Often feels stressed? 0.68 (0.56-0.82)" 0.64 (0.50-0.82)" 0.74 (0.56-0.99)"
Often appears anxious, nervous or worried® 0.85 (0.71-1.03) 0.77 (0.60-0.97)" 0.98 (0.75-1.30)
Often appears sad or depressed® 0.76 (0.59-0.99)* 0.68 (0.49-0.94) 0.89 (0.58-1.37)
Psychosocial difficulties
At least some psychosocial difficulties® 0.81 (0.70-0.94)" 0.84 (0.68-1.04) 0.79 (0.64-0.97)
Diagnosed mental disorders and mental health services”
Diagnosed mood disorder 0.79 (0.55-1.15) 0.74 (0.48-1.12) 0.90 (0.48-1.71)
Diagnosed anxiety disorder 0.69 (0.53-0.90) 0.65 (0.46-0.92) 0.75 (0.49-1.13)
Diagnosed ADHD 0.86 (0.67-1.12) 0.90 (0.56-1.45) 0.85 (0.62-1.15)
Required or received mental health services 0.88 (0.72-1.06) 0.82 (0.62-1.06) 0.95 (0.72-1.25)

Source: Canadian Health Survey on Children and Youth, 2019.
Abbreviations: ADHD, attention deficit hyperactivity disorder; aOR, adjusted odds ratio; CI, confidence interval; PMK, person most knowledgeable.

Notes: Models have been adjusted for age, identifying as Indigenous or as belonging to a racialized group, immigrant status, urban or rural residence, household income adequacy, PMK-
reported mental health and PMK-reported stress. The reference group did not meet the recreational screen time recommendation of < 2 hours/day.

?Reported by youth.
b Reported by the PMK.
p <0.01.
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TABLE 4
Odds ratios for mental health by amounts of daily recreational screen time, children (5-11 years), Canada, 2019

Total Females Males
<1h 1to<2h >2h <1h 1to<2h >2h <1h 1to<2h >2h
Ref. aOR  99% 99% aOR 99% 99% Ref. aOR 99% 99% aOR 99% 99% Ref. aOR  99% 99% aOR 99% 99%
LCL UCL LCL UCL LCL UCL LCL UCL LCL UCL LCL UCL

Positive mental health?
Excellent or very good mental health Ref. 086 0.7 1.07 0.8 0.65 1.05 Ref. 093 068 128 083 0.58 1.19 | Ref. 0.81 0.61 1.09 0.81 0.59 1.11
Mental ill-health?

vaZtre;:legppears LR, WAL Ref. 1.08 09 131 121 098 149 | Ref. 102 078 135 126 093 172 | Ref. 113 087 147 119 089 159
Often appears sad or depressed Ref. 099 075 131 123 087 174 | Ref. 08 055 135 158 093 268 | Ref. 107 073 156 1.03 067 158
Psychosocial difficulties?

At least some psychosocial difficulties ~ Ref. 1.09 095 126 123" 1.03 146 | Ref. 105 086 129 117 090 152 | Ref. 113 092 137 129° 1.02 1.63

Diagnosed mental disorders and mental health services?

Diagnosed mood disorder Ref. 1.64® 066 4.08 1.56° 0.61 3.98 | Ref. F F F F F F Ref.  1.54® 053 443 1.17° 038 3.49
Diagnosed anxiety disorder Ref. 112 075 1.66 133 0.84 212 | Ref. 1.04® 0.55 1.98 2.08F 1.02 428 | Ref. 112 066 188 098 0.53 1.81
Diagnosed ADHD Ref. 117 088 156 125 092 170 | Ref. 096 055 168 156 088 277 | Ref. 126 090 176 115 080 1.66
Required or received mental health

services Ref. 122 1.00 149 130 1.03 1.64 Ref. 1.10 080 152 130 088 1.91 Ref. 131" 1.01 1.70 131 098 1.75

Source: Canadian Health Survey on Children and Youth, 2019.
Abbreviations: ADHD, attention deficit hyperactivity disorder; aOR, adjusted odds ratio; h, hour; LCL, lower confidence limit; PMK, person most knowledgeable; Ref., reference; UCL, upper confidence limit.

Notes: Models have been adjusted for age, identifying as Indigenous or as belonging to a racialized group, immigrant status, urban or rural residence, household income adequacy, PMK-reported mental health and PMK-reported stress. The reference group
had < 1 hour/day of screen time.

 Reported by the PMK.

E Interpret with caution due to high sampling variability.

F Too unreliable to be published due to high sampling variability.
*p<0.01.
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screen time was associated with a greater
likelihood of experiencing psychosocial
difficulties (aOR = 1.29; 99% CI: 1.02-
1.63). Engaging in 1 to less than 2 hours
per day of recreational screen time was
associated with a greater likelihood of
male children requiring or receiving men-
tal health services (aOR = 1.31; 99% CI:
1.01-1.70).

A dose-response relationship was observed
among female youth. As recreational
screen time amounts increased, the likeli-
hood of often feeling stressed, often
appearing anxious, nervous or worried,
experiencing psychosocial difficulties, and
requiring or receiving mental health ser-
vices also increased, whereas the likeli-
hood of reporting high levels of positive
mental health indicators decreased (Table 5).

For male youth, increasing screen time to
2 hours or more per day was associated
with lower odds of reporting high levels of
positive mental health indicators (Table 5).
Having higher odds of experiencing psy-
chosocial difficulties was only associated
with recreational screen time amounts of
more than 3 hours per day. Conversely,
males accumulating less than the recom-
mended amount of screen time per day
(1 to < 2 hours) had a lower likelihood of
appearing anxious, nervous or worried.

Discussion

In this study we examined the relationship
between meeting the 24-H Movement
Guidelines’ recreational screen time rec-
ommendation and various indicators of
mental health among children and youth
in Canada. We found that adhering to the
recommendation was positively associ-
ated with positive mental health indica-
tors and negatively associated with
indicators of mental ill-health, psychoso-
cial difficulties and diagnosed mental
health conditions, with differences in
effect size across sex and age groups.

Positive mental health

Our findings suggest that meeting the rec-
reational screen time recommendation
was associated with all examined indica-
tors of positive mental health among
female youth and with happiness and life
satisfaction among male youth. A popula-
tion-based Canadian study found a simi-
lar, albeit inverted, significant association,
whereby exceeding 2 hours per day of
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screen time was associated with worse
self-rated mental health (i.e. good, fair or
poor self-rated mental health) among youth.?

We observed a dose-response relationship
between daily screen time amounts and
positive mental health among male and
female youth. Studies of North American
and European youth have also found simi-
lar dose-response relationships between
screen time amounts, happiness and life
satisfaction.’**” Twenge et al.¥’ found a
U-shaped relationship between screen
time and unhappiness, with the lowest
prevalence of unhappiness reported when
using electronic devices between <1 hour
and 1-2 hours per week, with variations
by school grade and device type. Among
female youth, life satisfaction decreased
after 1 hour per day of screen time,
whereas among male youth the decrease
occurred after 1.5 hours per day of screen
time.”® This aligns with our findings of
lower odds of reporting high happiness
and life satisfaction with increasing amounts
of screen time. Other studies, however,
have found no association between recre-
ational screen time and indicators of
positive mental health.'*? These null
associations may be due to differences in
screen time and mental health measures,
compared to our study, as well as differing
population coverage, year of data collec-
tion, covariates, and PMK- versus child- or
youth-reported data. We did not find a sig-
nificant relationship between meeting the
recreational screen time recommendation
and PMK-rated child mental health. Inter-
preting the absence of significant associa-
tions is challenging as very few studies
have examined this association in children.

Mental ill-health

We found that meeting the recreational
screen time recommendation was associ-
ated with a lower likelihood of female
children and youth appearing sad or
depressed and a lower likelihood of female
youth appearing anxious, nervous or wor-
ried. The measures of mental ill-health we
used in our study rely on questions about
usual feelings of anxiety, nervousness or
worry as well as sadness or depression,
rather than symptoms of anxiety or
depression, as commonly reported in the
literature.'#152932 Although symptoms of
anxiety or depression may be a proxy to
the measures we used, they are not neces-
sarily directly comparable. Some previous
studies found positive associations between
screen time and symptoms of anxiety or

depression while others found none.??!
Studies examining gender differences found
that female youth who played video
games or watched TV for more than
3 hours per day had more symptoms of
anxiety and depression than those with
less screen time; however, the opposite or
no association was found among male
youth.?>33 One study suggests that media
use may be a protective factor for male
youth, as those who spend more time
playing video games and watching TV
report fewer symptoms of anxiety and
depression.* Our findings also show no
associations between screen time and
male youth appearing anxious, nervous or
worried or appearing sad or depressed.
The types of devices that male and female
youth predominantly use could explain
this difference®3” as screen types have
varying  associations  with  mental
health.!*3® For example, social media use
can foster social comparison, which can
negatively affect mental health, but such
comparisons are less common when play-
ing video games or watching TV.® How-
ever, limited research is available to
examine the association between types of
screen-based activities and mental health,
especially among younger children.

Our findings also suggest that female and
male youth who met the recommendation
were less likely to often feel stressed. A
study of adolescents from across 38 coun-
tries in Europe and North America found
a positive linear association between the
amount of screen time and levels of
school-related stress with no apparent
gender differences, whereas a study of
Ontario adolescents found no significant
association.*® Overall, our findings suggest
that adherence to the screen time recom-
mendation is associated with lower likeli-
hoods of indicators of mental ill-health,
especially among female youth.

Psychosocial difficulties

Male youth who met the screen time rec-
ommendation were less likely to experi-
ence psychosocial difficulties, but we
found no significant association with chil-
dren or female youth. The literature exam-
ining associations between screen time
and psychosocial difficulties is inconsis-
tent. Large studies of children and youth
from Australia and the United States
found linear and U-shaped relationships
between screen time and different psycho-
social difficulties.**>
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TABLE 5
Odds ratios for mental health by hours of daily recreational screen time, youth 12-17 years, Canada, 2019

Total Females Males
<1h  1to<2h 2to<3h >3h <1h  1to<2h 2to<3h >3h <1h  1to<2h 2to<3h >3h
99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99% 99%
Ref. aOR (0 v R 1a va R 1a va R R g va R 1a va R 1a va R %R g va R 1a va R 1a va

Positive mental health?
Excellent or very

good mental Ref. 0.81" 0.66 0.99 0.70" 0.57 0.88 0.57° 0.46 0.71 | Ref. 0.76 0.57 1.00 0.61" 0.46 0.82 0.47° 0.34 0.63 | Ref. 0.89 0.65 1.21 0.84 0.60 1.16 0.71" 0.53 0.95
health

High happiness Ref. 0.82 0.67 1.00 0.60" 0.48 0.75 0.44° 0.36 0.54 | Ref. 0.66° 0.50 0.87 0.55° 0.40 0.74 0.37° 0.27 0.50 | Ref. 1.06 0.78 1.43 0.68" 0.50 0.92 0.53" 0.40 0.70

High life
satisfaction
Mental ill-health
Often feels
stressed?
Often appears
anxious,
nervous or
worried®
Often appears
sad or Ref. 0.99 0.69 141 123 0.83 180 137 096 196 | Ref. 1.17 0.73 1.86 1.50 092 245 1.67° 1.06 2.63 | Ref. 0.72 0.42 1.25 0.91F 048 1.73 1.06 0.61 1.85
depressed®

Psychosocial difficulties®

At least some
psychosocial Ref. 1.08 0.90 130 1.17 096 1.44 1.38" 1.13 1.68 | Ref. 1.21 0.93 1.58 1.23 092 1.64 1.38" 1.03 1.84 | Ref. 095 0.73 1.24 1.11 0.84 148 1.36" 1.03 1.79
difficulties

Diagnosed mental disorders and mental health services”

Ref. 0.75° 0.62 0.91 0.59° 0.48 0.72 0.45" 0.37 0.56 | Ref. 0.68" 0.52 0.90 0.60" 0.45 0.81 0.36" 0.26 0.50 | Ref. 0.82 0.62 1.08 0.59° 0.45 0.78 0.54° 0.41 0.71

Ref. 1.19 093 1.51 141" 1.09 1.82 178" 138 229 | Ref. 1.24 091 1.68 1.42° 1.02 199 2.10° 1.51 292 | Ref. 1.06 0.70 1.61 1.34 090 1.99 1.42 097 2.07

Ref. 094 0.74 1.19 1.04 0.81 133 1.24 096 1.59 | Ref. 1.20 0.88 1.65 1.31 0.94 1.81 1.54° 1.10 2.17 | Ref. 0.62° 0.41 0.92 0.74 0.50 1.09 0.94 0.66 1.34

:Eiilzsiigrder Ref. 123 0.74 2.04 145 0.86 2.45 133 0.80 2.22 | Ref. 1.50 0.81 2.77 1.71 093 3.15 1.63 0.88 3.02 | Ref. 0.70° 0.25 1.93 1.04®* 0.41 2.68 0.93° 0.41 2.09
Dla'gnose'd Ref. 1.18 0.83 1.67 1.43 0.99 2.06 1.69° 1.17 2.44 | Ref. 1.38 0.87 2.17 1.83° 1.15 291 1.77° 1.08 2.88 | Ref. 0.87 0.49 1.53 095 0.52 1.74 1.53 0.89 2.61
anxiety disorder

E;;ﬁl;)osed Ref. 131 092 1.87 1.06 0.73 1.55 1.53" 1.07 2.20 | Ref. 1.46 0.80 2.67 1.00° 0.52 191 1.68 0.87 3.26 | Ref. 1.22 0.79 1.89 1.08 0.69 1.71 1.47 098 2.21

Required or
received mental Ref. 1.10 0.85 1.42 1.06 0.81 1.39 1.32° 1.01 1.72 | Ref. 1.51" 1.08 2.11 1.37 096 195 1.62° 1.12 235 | Ref. 0.75 0.51 1.10 0.81 0.54 1.20 1.06 0.73 1.54
health services

Source: Canadian Health Survey on Children and Youth, 2019.
Abbreviations: ADHD, attention deficit hyperactivity disorder; aOR, adjusted odds ratio; LCL, lower confidence limit; PMK, person most knowledgeable; Ref., reference; UCL, upper confidence limit.

Notes: Models have been adjusted for age, identifying as Indigenous or as belonging to a racialized group, immigrant status, urban or rural residence, household income adequacy, PMK-reported mental health and PMK-reported stress. The reference group
has < 1 hour/day of screen time.

2 Reported by youth.
b Reported by the PMK.
£ Use with caution due to high sampling variability.

“p<0.01.
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The data we used in our study came from
asking PMKs to report on their young or
adolescent child’s psychosocial difficul-
ties, which may have led to discrepancies
in the perceived difficulties. One study
found that parents of boys reported more
psychosocial difficulties than did the par-
ents of girls, and that children tended to
report more symptoms than their parents.*

Diagnosed mental disorders
and mental health services

We found that female children and youth
who met the screen time recommendation
were less likely to be diagnosed with an
anxiety disorder. In addition, female youth
who accumulated 1 to less than 2 hours or
3 or more hours per day of recreational
screen time were more likely to require or
receive mental health services than those
with less than 1 hour of daily screen time.
Previous research suggests that youth
who used screens for 4 to 7 hours per day
were more likely to be diagnosed with
depression or anxiety and seek mental
health care than their peers who used
screens for 1 hour per day.?>** Poor mental
health literacy, lack of emotional compe-
tence and fewer intimate relationships
have been identified as barriers in seeking
mental health care, particularly among
male youth.*#¢ This may explain in part
why we only observed the association
between screen time and mental health
service use among female youth in our
study.

Overall, we found several significant asso-
ciations between adherence to the recre-
ational screen time recommendation and
indicators of mental health among youth,
with notable sex differences. However,
very few statistically significant associa-
tions were found among children, which
may be due to insufficient power to detect
associations. While the available research
shows that accumulating excess screen
time in early childhood is associated with
mental ill-health outcomes, it is possible
that these outcomes may not be as appar-
ent until adolescence."#* In addition,
the literature suggests that certain screen-
based devices are more harmful to mental
health compared to others, and the types
of devices that children and youth pre-
dominantly use are different.”®

Strengths and limitations

Strengths of this study include the repre-
sentative sample, and the comprehensive

Vol 45, N° 7/8, July/August 2025

range of mental health indicators exam-
ined. In addition, in recognition of sex dif-
ferences in screen time and mental health
indicators, we explored sex-specific asso-
ciations. Lastly, our study includes chil-
dren as young as 5 years, which helps
address the evidence gap in the literature
for this population group.

However, this study does have several
limitations. This work does not encom-
pass the full spectrum of mental disorders
and symptoms because data were not col-
lected or sample sizes were too small to
report. The survey question about recre-
ational screen time included categorical
response options across a 7-day period,
which did not directly align with the rec-
ommended threshold of 2 hours per day
or less. In addition, some of the survey
questions used to assess the mental health
outcomes in this study are not from vali-
dated mental health scales. The data were
also collected retrospectively and were
primarily based on self-report and report
by the PMK, and may therefore be prone
to recall, social desirability and informant
biases.*>%% Lastly, the CHSCY’s cross-sec-
tional design prevents inferences on cau-
sality and directionality. There is some
evidence to suggest a bidirectional rela-
tionship; while screen time may be a pre-
dictor of mental health, pre-existing mental
health problems or stressors may also pre-
dict screen time use.**

Future research and public health
implications

Other than this present study, there has
been no research examining the associa-
tions between recreational screen time
and mental health of children and youth
by gender or sex; future studies examining
gender and sex are needed to validate our
findings. Given the cross-sectional nature
of the present study and the potential for
a bidirectional relationship, future longitu-
dinal studies are needed to confirm the
direction of effect. In addition, future
work is needed to explore the association
between recreational screen time and pos-
itive mental health among younger chil-
dren, and the types of screens and
programs being used by children and
youth.

Understanding the dose-response of rec-
reational screen time associations with the
mental health among children and youth
is important for public health intervention
design. Previous work that supported the

development of the 24-H Movement Guide-
lines suggested that engaging in recre-
ational screen time for more than 2 hours
per day is associated with a multitude of
health problems.>* Most previous research
had been among youth, with limited evi-
dence among younger children. Our find-
ings support the 2-hour-per-day limit, but
also suggest that in some cases, shorter
amounts of screen time are associated
with lower life satisfaction and happiness
and greater anxiety, and higher doses are
associated with poorer mental health.
Promotion of the current limit of 2 hours
per day remains an important intervention.

Conclusion

Female children who meet the 24-H
Movement Guidelines’ screen time recom-
mendation are less likely to appear sad or
depressed and be diagnosed with an anxi-
ety disorder. Youth who meet the screen
time recommendation may have better
mental health than those exceed the rec-
ommendation. Findings also suggest a
dose-response relationship, where higher
screen time amounts are associated with a
reduced likelihood of reporting high levels
of positive mental health indicators, among
youth. As screen-based devices continue
to be a part of everyday life for children
and youth, it is important to monitor how
their use affects both their mental and
physical health, and to encourage healthy
screen time habits. Future work is needed
to examine if the association between rec-
reational screen time and mental health
has changed as a result of the COVID-19
pandemic and to explore longitudinal
trends and associations.
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Abstract

Introduction: The objective of this article is to examine the association between out-
door physical activity (OPA) and mental health, life satisfaction, happiness and life
stress among Canadian adolescents aged 12 to 17 years.

Methods: This cross-sectional and nationally representative study used self-reported
data from the 2019 Canadian Health Survey on Children and Youth (n = 10413). The
survey categorized OPA into six groups (from 0 to > 14 hours/week). Logistic regression
analyses examined the associations between OPA levels and outcomes, with adjust-
ments for relevant covariates.

Results: In adjusted models, OPA was not significantly associated with anxiety or
depressive symptoms. Compared to adolescents with no OPA, those who engaged in
> 14 hours/week had higher odds of positive mental health (odds ratio [OR] = 1.64;
95% confidence interval [CI]: 1.13-2.38), high life satisfaction (OR = 1.75; 95% CI:
1.24-2.46) and high happiness (OR = 2.36; 95% CI: 1.59-3.50), independent of covari-
ates including indoor physical activity. A positive dose-response relationship was
observed between higher levels of OPA and life satisfaction and happiness.

Conclusion: Independent of indoor physical activity and other covariates, OPA was
associated with positive mental health, high life satisfaction and high happiness, with
levels of OPA of > 14 hours/week (highest category) showing the strongest associations.
Further studies are needed to elucidate the mechanisms linking OPA with higher life

(0. ®

Highlights

® Adolescence is an age when men-

tal health may decline. Many ado-
lescents in Canada are also
insufficiently physically active.
Outdoor physical activity (OPA)
may provide added health benefits
compared to indoor physical activ-
ity, but adolescents are spending
less time outdoors.

Independent of indoor physical
activity, OPA was associated with
positive mental health, high life
satisfaction and high happiness
among adolescents.

14 or more hours per week of OPA
had the strongest associations with
positive mental health, high life

satisfaction and happiness.

Keywords: physical activity, outdoor time, youth, lifestyle, psychological health, public health,

adolescence

Introduction

Mental health refers to an individual’s
emotional, psychological and social well-
being.! According to the Mental Health
Commission of Canada, approximately
1.2 million children and adolescents are

affected by mental illness, and 70% of
adults with mental illness experienced
symptoms before they were 18 years old.>
As such, understanding the factors that
contribute to adolescents’ mental health is
essential. The most common mental health
issues among Canadian adolescents are

satisfaction and high happiness.

e There was a clear dose-response
relationship between higher levels
of OPA and life satisfaction and
happiness.

anxiety (e.g. social anxiety disorder, spe-
cific phobias, performance anxiety) and
depression.?

Positive mental health is the capacity to
feel, think and act in ways that enhance
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the ability to enjoy life and deal with chal-
lenges.* Adolescents with high positive
mental health are able to function well
across different settings, experience hap-
piness, cope well with life stress and enjoy
a positive quality of life.* Adolescence is
also a critical stage for developing behav-
ioural, social and emotional habits—such
as regular physical activity—that support
long-term mental well-being.’

Mental health is complex and multifac-
eted, and an array of factors contribute to
both positive and negative outcomes. For
example, positive mental health (e.g.
flourishing, resiliency) is associated with
a physically active lifestyle and good sleep
habits, whereas poor mental health is
associated with excessive sedentary behav-
iour and screen time, physical inactivity,
unhealthy diet and poor sleep patterns.°
Avoiding mental illness and promoting
good mental health therefore requires var-
ious strategies. Exploring positive mental
health indicators can help improve adoles-
cent mental health.

A behaviour that may contribute to ado-
lescents’ positive mental health is partici-
pation in outdoor physical activity (OPA).
Physical activity is defined as any bodily
movement produced by skeletal muscles
that requires energy expenditure.” OPA is
any form of physical activity that occurs
in any open-air, wild, natural or human-
made outdoor space.® Physical activity is
essential for adolescents’ healthy develop-
ment and has been associated with physi-
cal, social and mental health benefits.’
Yet, according to the 2024 ParticipACTION
Report Card on Physical Activity for
Children and Youth, only 39% of children
and youth in Canada are meeting the rec-
ommendation of 60 minutes per day of
moderate-to-vigorous intensity physical
activity.’ The Canadian 24-Hour Movement
Guidelines for Children and Youth" rec-
ommend that indoor time be replaced
with outdoor time, but do not specify the
amount of outdoor time because research
in this area is scarce. Interacting with
nature is positively associated with the
mental health of children and youth
(although the associations were not found
to be consistently significant).! Interactions
with nature, which can occur during out-
door activities, may also be associated
with lower stress levels.'>!3 Compared with
previous generations, adolescents spend
less time in nature nowadays." In addi-
tion, adolescence is a period when time
spent outdoors and being physically active
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typically decrease and mental health also
declines.?

Although the association between physi-
cal activity and mental health of children
and adolescents in Canada has been
widely investigated, there has been little
research on OPA and mental health.'®"
OPA has been less studied than indoor
activity due to the challenges of control-
ling environmental variables like weather,
terrain, air quality and social settings,
which can complicate data collection and
analysis. Also, few studies have explored
the association between adolescent stress
levels and interactions with the outdoors;
additional research is needed to confirm
any benefits.!18 Therefore, it is important
to better understand the relationship
between OPA and various mental health
indicators, including anxiety, depressive
symptoms, life satisfaction, happiness and
life stress in adolescents.

Implementing treatments, interventions and
prevention strategies for mental health
issues among adolescents requires taking
into account the specific problems they
face, which are distinct from those experi-
enced by adults. A better understanding of
the connection between OPA and adoles-
cents’ mental health is important to help
understand and develop important targets
for intervention strategies and inform
public health policies. Further, because
various mental health problems begin in
adolescence, identifying early life inter-
ventions can help prevent problems later
in life.>? Thus, this study addresses
important knowledge gaps to better inform
the development of future interventions.

The objective of this study was to investi-
gate associations between OPA and self-
perceived mental health, symptoms of
anxiety and depression, life satisfaction,
happiness and life stress among Canadian
adolescents in a large and nationally rep-
resentative sample. We hypothesized that
greater levels of OPA would be associated
with better mental health indicators after
adjusting for indoor physical activity and
other relevant covariates.

Methods

Study design and participants

This cross-sectional and nationally repre-
sentative study used data from the 2019
Canadian Health Survey on Children and

Youth (CHSCY). The CHSCY, which was
conducted by Statistics Canada, collected
data from 11 February to 2 August 2019.
Detailed information about the survey
methodology is available elsewhere.?’ In
brief, the target population for the 2019
CHSCY was children and youth aged 1 to
17 years residing in the 10 provinces and
the three territories of Canada. The
Canada Child Benefit was used to create
the survey frame. Excluded from the sur-
vey’s coverage were children and youth
living on First Nation reserves and other
Indigenous settlements and in foster
homes and institutions. Approximately
98% of the children and youth aged 1 to
17 years in the provinces and 96% of
those in the territories were included in
the survey frame. The present study
focuses on adolescents aged 12 to 17 years
because the OPA question was not used in
the survey for children younger than
12 years old.

The adolescent participants answered sur-
vey questions directly through an online
electronic questionnaire, or through tele-
phone interview for follow-up on nonre-
sponses. The 2019 CHSCY dataset had a
total response rate of 52.1%, yielding a
sample of 11 077 participants aged 12 to
17 years. For the present analysis, respon-
dents lacking information on OPA (n = 36),
outcome measures (n = 167) or covariate
information (n = 461) were excluded,
resulting in a final sample size of 10413
participants.

Statistics Canada secured the necessary
approvals to conduct the CHSCY. Pursuant
to Article 2.2 of the Tri-Council Policy
Statement on Ethical Conduct for Research
Involving Humans (https://ethics.gc.ca
eng/policy-politique tcps2-eptc2 2022
.html), Statistics Canada’s CHSCY data are
considered publicly available information
through a mechanism set out by legisla-
tion or regulation that is protected by law
and therefore their use for research pur-
poses does not require review by a
research ethics board, as long as there is
no linkage to other datasets. Informed
consent from participants was obtained
before they participated in the study.

Independent variable: outdoor physical
activity (OPA)

Participants were asked about OPA in the
past 7 days. Participants responded with
either “yes” or “no” to the first question:
“In the past 7 days, did you participate in
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any outdoor physical activities in your
free time, such as biking, skating, garden-
ing, playing ball or sledding?” Those who
answered “no” were coded as having no
OPA. Those who responded “yes” were
then asked, “In the past 7 days, how much
time did you spend participating in these
outdoor physical activities in your free time?”
The five response options (< 1 hour;
1 hour to < 3 hours; 3 hours to < 7 hours;
7 hours to < 14 hours; and > 14 hours) to
this question and the “no OPA” response
to the first question were used for
analysis.

Dependent variables: perceived mental
health, symptoms of anxiety and
depression, life satisfaction, happiness
and life stress

Based on availability in the CHSCY, we
included indicators of mental wellness
and illness. Self-perceived mental health
was assessed with the question “In gen-
eral, how is your mental health?” The
response options were “excellent,” “very
good,” “good,” “fair” and “poor.” Respon-
ses of “excellent” and “very good” were
coded as having high (positive) mental
health, in accordance with the Positive
Mental Health Surveillance Indicator
Framework (PMHSIF).?-?> Self-perceived
mental health is a valid and widely used
indicator in population health surveys
associated with multi-item measures of
mental health, self-rated health and health-
related problems.?

Anxiety and depressive symptoms were
assessed using validated questions from
the Washington Group/UNICEF Child
Functioning Module.?** Anxiety symp-
toms were assessed using the question
“How often do you seem very anxious,
nervous or worried?” Depressive symp-
toms were assessed using the question,
“How often do you seem very sad or
depressed?” Response options included
“daily,” “weekly,” “monthly,” “a few
times a year” and “never.” Responses of
“a few times a year” and “never” were
coded as having low anxiety or depressive
symptoms.?!

Life satisfaction was measured with the
following item: “Using a scale of 0 to 10,
where 0 means ‘very dissatisfied’ and 10
means ‘very satisfied; how do you feel
about your life as a whole right now?” For
our study, we dichotomized life satisfac-
tion as “high life satisfaction” (score > 9),
based on the PMHSIF.# Perceived life

Vol 45, N° 7/8, July/August 2025

satisfaction is routinely used as an indica-
tor of social well-being, and many studies
have supported its validity.?®* Perceived
mental health significantly influences life
satisfaction.*

Self-perceived happiness was assessed by
asking participants whether they would
usually describe themselves as “happy and
interested in life,” “somewhat happy,”
“somewhat unhappy,” “unhappy with lit-
tle interest in life” or “so unhappy that life
is not worthwhile.” The response of “happy
and interested in life” was coded as high
self-perceived happiness. Single-item hap-
piness measures have shown good validity
in adolescents, and happiness is associ-
ated with positive health and healthier
development during adolescence.’%?

Finally, self-perceived life stress was
assessed by asking participants how they
would describe the amount of stress in
their life on most days. Response options
included “not at all stressful,” “not very
stressful,” “a bit stressful,” “quite a bit stress-
ful” and “extremely stressful.” Responses
of “not at all stressful,” “not very stress-
ful” and “a bit stressful” were coded as
having low life stress, in line with Skinner
et al’s contextual analysis.* Perceived life
stress is another important factor affecting
population health, and single-item assess-
ments have demonstrated comparability
to more extensive questionnaires in gaug-
ing perceived general life stress.**

Covariates

Age (in years), sex (male or female), high-
est parental education level (from less than
high school to graduate university degree),
ethnocultural background (14 options),
average sleep duration (hours per night),
total recreational screen time (from no
recreational screen time to > 21 hours/
week), data collection season (winter,
spring, summer), urbanicity (urban, rural)
and indoor physical activity (from no
indoor physical activity to > 14 hours in
the past week) were used as covariates in
the analyses based on their availability in
the dataset and their known associations
in the literature with the outcome measures.

Statistical analysis

Comparisons of positive mental health,
low anxiety and depressive symptoms,
high life satisfaction, high levels of happi-
ness (or “high happiness”) and low life
stress between sex (male versus female)

and age groups (12-14 and 15-17 years)
were undertaken through chi-square tests.
Logistic regression analyses were con-
ducted to examine the associations
between levels of OPA and the outcome
measures, with adjustment for covariates.
Odds ratios (OR) and 95% confidence
intervals (CI) are reported. Statistics
Canada-derived sample weights were
applied to address the survey’s sampling
design and potential nonresponse bias to
ensure that our findings remain represen-
tative of the broader adolescent popula-
tion in Canada. To account for survey
design effects, bootstrap weights were uti-
lized to estimate 95% CI.

All statistical analyses were conducted
using statistical package SAS Enterprise
Guide 7.1 (SAS Institute Inc., Cary, NC,
Us).

Results

Of the adolescents in Canada, 36% reported
no OPA and only 3% reported 14 or more
hours per week (Table 1). The most
noticeable difference was in the preva-
lence of high happiness among adoles-
cents with no OPA (54.4%) and those
with 14 or more hours per week of OPA
(81.5%). There were several significant
within-group differences in OPA for posi-
tive mental health, high life satisfaction,
high happiness and low life stress. There
were also many between-group significant
differences by sex and age for most out-
come measures.

In the fully adjusted models, OPA was not
significantly associated with anxiety or
depressive symptoms, and largely showed
null associations with life stress (Table 2).
However, compared to adolescents with
no OPA (the reference group), those who
engaged in 14 or more hours per week of
OPA had higher odds of positive mental
health (adjusted odds ratio [aOR] = 1.64;
95% CI: 1.13-2.38), high life satisfaction
(@OR = 1.75; 95% CI: 1.24-2.46) and
high happiness (aOR = 2.36; 95% CI:
1.59-3.50), independent of indoor physi-
cal activity time and other covariates.
There were also clear dose-response asso-
ciations for high life satisfaction and high
happiness.

Subgroup analyses stratified by sex dem-
onstrated similar and stronger overall
associations for males versus females and
younger versus older adolescents (12-14
years versus 15-17 years) (Tables 3-6).
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TABLE 1

Prevalence of perceived mental health, anxiety and depressive symptoms, life satisfaction, happiness and life stress based on levels of OPA
among adolescents aged 1217 years, by sex and age group, Canada, 2019 (n = 10413)

% (95% CI)
0 h/wk <1 h/wk 1to < 3 h/wk 3 to < 7 h/wk 7 to < 14 h/wk > 14 h/wk
(n =3783) (n=727) (n = 2700) (n=2116) (n=787) (n = 300)
Positive mental health
Total sample 60.1 (58.0-62.2) 64.8 (60.0-69.6) 69.0 (66.6-71.3) 71.9 (69.4-74.3) 74.6 (70.4-78.7) 78.0 (72.2-83.8)"
Male 69.3 (66.3-72.4)° 71.8 (65.3-78.2) 75.6 (72.6-78.5) 77.1 (74.1-80.1)? 78.8 (74.2-83.4)* 83.2 (76.4-90.0)°
Female 53.0 (50.2-55.8) 58.7 (51.8-65.6) 62.1 (58.4-65.8) 64.3 (60.3-68.4) 65.4 (57.6-73.2) 68.2 (56.7-79.6)
12-14 years 69.9 (67.1-72.8)" 73.5 (68.1-78.9)° 75.2 (72.5-78.0)° 77.5 (74.5-80.5)° 82.1 (78.0-86.2)" 83.5 (77.4-89.6)"
15-17 years 53.4 (50.6-56.2) 54.1 (46.2-61.9) 60.4 (56.4-64.5) 64.3 (60.2-68.4) 59.8 (51.8-67.9) 70.4 (59.5-81.3)

Low anxiety symptoms
Total sample

Male

Female

12-14 years

15-17 years

Low depressive symptoms
Total sample

Male

Female

12-14 years

15-17 years

High life satisfaction
Total sample

Male

Female

12-14 years

15-17 years

High happiness
Total sample

Male

Female

12-14 years

15-17 years

Low life stress

Total sample

Male

Female

12-14 years

15-17 years

67.7 (65.7-69.7)
77.2 (74.5-79.9)*
60.4 (57.7-63.2)
71.3 (68.3-74.3)"
65.2 (62.6-67.9)

83.0 (81.4-84.5)
88.1 (86.1-90.1)"
79.0 (76.7-81.3)
87.3 (85.4-89.3)
80.0 (77.7-82.2)

37.5 (35.3-39.6)
40.3 (37.0-43.6)*
35.3(32.4-38.1)
46.0 (42.7-49.4)°
31.6 (28.8-34.4)

54.4 (52.3-56.5)
57.0 (53.6-60.3)"
52.4 (49.5-55.2)
61.6 (58.5-64.7)
49.4 (46.6-52.3)

74.7 (72.9-76.5)
83.3 (80.9-85.7)*
68.1 (65.5-70.7)
83.6 (81.3-85.8)"
68.6 (66.0-71.3)

67.2 (62.6-71.8)
72.6 (66.3-79.0)°
62.5 (55.7-69.3)
66.4 (60.5-72.4)
68.2 (61.3-75.0)

82.2 (78.2-86.1)
88.4 (84.0-92.9)
76.7 (70.6-82.9)
83.7 (79.0-88.3)
80.4 (73.9-86.8)

42.9 (37.9-47.8)
44.6 (37.6-51.7)
41.3 (34.4-48.2)
53.2 (46.6-59.8)
30.2 (23.1-37.2)

62.8 (57.9-67.6)
67.5 (60.6-74.4)
58.7 (51.8-65.6)
73.8 (68.6-79.1)"
49.2 (41.3-57.0)

76.6 (72.3-81.0)
84.7 (79.7-89.6)"
69.7 (63.2-76.1)
83.8 (79.2-88.4)"
67.8 (60.1-75.5)

70.4 (68.2-72.7)
76.5 (73.4-79.7)°
64.1 (60.6-67.6)
73.1 (70.3-75.9)
66.9 (63.0-70.7)

85.5 (83.7-87.3)
89.1 (86.8-91.5)°
81.8 (79.1-84.5)
87.0 (84.7-89.3)
83.5 (80.7-86.3)

47.9 (45.4-50.5)
49.6 (46.2-53.0)
46.2 (42.4-49.9)
55.2 (52.0-58.4)
37.9 (34.0-41.9)

68.3 (65.9-70.7)
70.2 (67.0-73.5)
66.2 (62.7-69.8)
71.4 (68.4-74.4)°
64.1 (60.1-68.0)

82.7 (80.7-84.7)
88.6 (86.3-90.9)°
76.5 (73.2-79.8)
87.1(84.8-89.3)"
76.6 (73.1-80.1)

72.1 (69.5-74.7)
77.6 (74.5-80.8)°
64.2 (60.0-68.4)
72.5 (69.1-75.9)
71.6 (67.8-75.3)

85.7 (83.8-87.5)
90.2 (88.1-92.4)"
79.1 (75.7-82.6)
86.4 (84.1-88.8)
84.7 (81.6-87.8)

51.1 (48.2-54.1)
54.3 (50.5-58.1)
46.5 (41.9-51.2)
60.0 (56.1-63.9)"
39.2 (35.0-43.3)

73.7 (71.0-76.3)
75.8 (72.5-79.2)
70.5 (66.3-74.7)
77.1 (73.8-80.4)
69.0 (64.9-73.1)

84.9 (82.8-87.0)
89.4 (87.0-91.7)
78.5 (74.8-82.2)
90.1 (87.7-92.5)°
77.9 (74.4-81.5)

69.0 (64.8-73.2)
72.5 (67.5-77.4)*
61.4 (53.5-69.4)
70.6 (65.6-75.6)
65.8 (58.3-73.4)

86.3 (83.0-89.5)
87.5 (83.6-91.3)
83.7 (77.7-89.7)
85.7 (81.5-89.9)
87.4 (82.4-92.3)

57.0 (52.4-61.5)
60.8 (55.5-66.2)"
48.6 (40.6-56.5)
64.4 (59.0-69.7)
42.5 (34.5-50.5)

76.4 (72.6-80.1)
77.8 (73.5-82.1)
73.3 (65.9-80.7)
80.0 (75.7-84.3)
69.3 (62.0-76.5)

83.1(79.4-86.8)
87.6 (83.9-91.3)
73.2 (65.4-81.0)
88.6 (84.8-92.5)"
72.2 (64.7-79.7)

68.2 (61.5-74.9)
70.6 (62.3—79.0)
63.7 (52.4-75.0)
67.8 (59.2-76.4)
68.8 (58.4-79.3)

85.1 (80.2-90.0)
87.2 (81.4-92.9)
81.3 (72.1-90.5)
88.6 (83.1-94.2)
80.3 (71.6-88.9)

62.3 (55.4-69.3)
65.0 (56.7-73.3)
57.4 (45.2-69.6)
68.4 (60.5-76.3)
54.0 (41.5-66.5)

81.5 (75.9-87.1)"
85.0 (79.6-90.4)
75.0 (63.1-86.9)
86.9 (81.7-92.1)"
74.0 (63.3-84.7)

83.1(77.0-89.2)"
86.6 (79.8-93.4)
76.6 (64.7-88.5)
93.9 (90.0-97.8)"
68.3 (56.4-80.3)

Source: Canadian Health Survey on Children and Youth, 2019.
Abbreviations: Cl, confidence interval; h, hour; OPA, outdoor physical activity; wk, week.

Notes: A chi-square test was used to compare proportions between sex and age groups. Positive mental health includes responses of “excellent” and “very good.” Low anxiety or depressive
symptoms include responses of “a few times a year” and “never.” High life satisfaction includes scores > 9. High happiness includes responses of “happy and interested in life.” Low life stress
includes responses of “not at all stressful,” “not very stressful” and “a bit stressful.”

2 Males are significantly different from females (p < 0.05).
bYouth aged 1214 years are significantly different from youth aged 15-17 years (p < 0.05).

“There is a significant difference within the sample (p < 0.05).
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TABLE 2
Associations between levels of OPA and mental health, anxiety and depressive symptoms, life satisfaction, happiness and life stress
among all adolescents (12-17 years), Canada, 2019 (n = 10413)

OPA level, h/wk Unadjusted OR (95% ClI) Adjusted OR (95% ClI)

Positive mental health

0 1.00 [Reference] 1.00 [Reference]
<1 1.22 (0.97-1.55) 1.01 (0.79-1.30)
Tto<3 1.48 (1.28-1.70) 1.09 (0.94-1.27)
3to<7 1.70 (1.46-1.97) 1.18 (1.00-1.39)
Jto< 14 1.95 (1.53-2.48) 1.19 (0.92-1.53)
> 14 2.34 (1.65-3.32) 1.64 (1.13-2.38)
Low anxiety symptoms

0 1.00 [Reference] 1.00 [Reference]
<1 0.98 (0.78-1.22) 0.97 (0.77-1.23)
Tto<3 1.14 (0.98-1.32) 1.09 (0.94-1.27)
3to<7 1.24 (1.06-1.45) 1.13 (0.95-1.34)
Jto< 14 1.06 (0.85-1.31) 0.92 (0.73-1.16)
> 14 1.02 (0.75-1.41) 0.87 (0.62-1.24)

Low depressive symptoms

0 1.00 [Reference] 1.00 [Reference]
<1 0.95 (0.70-1.26) 0.92 (0.68-1.23)
Tto<3 1.21 (1.01-1.45) 1.08 (0.89-1.31)
3to<7 1.23 (1.02-1.48) 1.04 (0.85-1.28)
7to< 14 1.29 (0.96-1.73) 1.03 (0.75-1.42)
> 14 1.17 (0.78-1.76) 0.97 (0.63-1.48)

High life satisfaction

0 1.00 [Reference] 1.00 [Referencel
<1 1.25 (1.00-1.57) 0.99 (0.78-1.25)
Tto<3 1.54 (1.34-1.76) 1.10 (0.95-1.28)
3to<7 1.74 (1.51-2.02) 1.22 (1.04-1.44)
Jto<14 2.21 (1.80-2.71) 1.41 (1.14-1.75)
> 14 2.75 (2.01-3.77) 1.75 (1.24-2.46)

High happiness
0

1.00 [Reference]

1.00 [Reference]

<1 1.41 (1.13-1.77) 1.20 (0.95-1.52)
1to<3 1.81 (1.57-2.08) 1.36 (1.17-1.58)
3to<7 2.35 (2.00-2.74) 1.73 (1.46-2.05)
Jto< 14 2.72 (2.16-3.43) 1.82 (1.43-2.32)
>14 3.70 (2.52-5.43) 2.36 (1.59-3.50)
Low life stress

0 1.00 [Reference] 1.00 [Reference]
<1 1.11 (0.85-1.45) 0.89 (0.68-1.17)
Tto<3 1.62 (1.36-1.92) 1.15 (0.96-1.39)
3to<7 1.91 (1.58-2.30) 1.28 (1.04-1.58)
Jto< 14 1.66 (1.26-2.20) 0.92 (0.69-1.22)
> 14 1.67 (1.05-2.61) 0.99 (0.64-1.54)

Source: Canadian Health Survey on Children and Youth, 2019.
Abbreviations: Cl, confidence interval; h, hours; OPA, outdoor physical activity; OR, odds ratio; wk, week.

Notes: Logistic regression models were used to examine the associations between OPA and the outcome measures. Models were adjusted for age, sex, highest parental education, ethnocul-
tural background, average sleep duration (hours/night), total recreational screen time (hours/week), season, urbanicity and indoor physical activity (categories from no indoor physical activity
to > 14 hours/week).

Positive mental health includes responses of “excellent” and “very good” (vs. “good,” “fair” and “poor”). Low anxiety symptoms and low depressive symptoms include responses of “a few
times a year” and “never” (vs. “daily,” “weekly” and “monthly”). High life satisfaction includes scores > 9 on a scale of 0-10 (vs. scores < 9 for low life satisfaction). High happiness includes
responses of “happy and interested in life.” Low life stress includes responses of “not at all stressful,” “not very stressful” and “a bit stressful” (vs. “quite a bit stressful” and “extremely
stressful”).
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Associations between levels of OPA and mental health, anxiety and depressive symptoms,
life satisfaction, happiness and life stress among male adolescents (12-17 years), Canada,
2019 (n = 5109)

OPA level, h/wk

TABLE 3

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

Positive mental health
0

<1

Tto<3
3to<7
Jto<14

> 14

Low anxiety symptoms
0

<1

Tto<3
3to<7
Jto<14

>14

Low depressive symptoms
0

<1

Tto<3
3to<7
Jto<14

>14

High life satisfaction
0

<1

Tto<3
3to<7
Jto<14

>14

High happiness
0

<1

Tto<3
3to<7
Jto<14

>14

Low life stress
0

<1

Tto<3
3to<7
Jto<14

>14

1.00 [Reference]
1.12 (0.79-1.60)
1.37 (1.10-1.71)
1.49 (1.18-1.87)
1.64 (1.20-2.24)
2.17 (1.29-3.65)

1.00 [Reference]
0.78 (0.55-1.13)
0.97 (0.76-1.22)
1.03 (0.81-1.31)
0.78 (0.58-1.04)
0.71 (0.46-1.09)

1.00 [Reference]
1.03 (0.64-1.67)
1.10 (0.81-1.50)
1.25 (0.91-1.72)
0.94 (0.62-1.42)
0.92 (0.53-1.61)

1.00 [Reference]
1.19 (0.86-1.64)
1.45 (1.19-1.76)
1.75 (1.43-2.15)
2.29 (1.76-2.98)
2.72 (1.84-4.03)

1.00 [Reference]
1.56 (1.11-2.20)
1.77 (1.44-2.19)
2.36 (1.89-2.94)
2.64 (1.99-3.51)
4.29 (2.73-6.74)

1.00 [Reference]
1.10 (0.71-1.71)
1.55 (1.16-2.07)
1.68 (1.24-2.29)
1.41 (0.96-2.09)
1.28 (0.68-2.39)

1.00 [Reference]
0.99 (0.69-1.43)
1.06 (0.84-1.34)
1.17 (0.92-1.49)
1.24 (0.89-1.73)
1.90 (1.12-3.25)

1.00 [Reference]
0.85 (0.58-1.24)
1.02 (0.80-1.30)
1.07 (0.83-1.38)
0.86 (0.63-1.17)
0.72 (0.46-1.13)

1.00 [Reference]
1.14 (0.69-1.86)
1.11 (0.82-1.52)
1.27 (0.91-1.77)
1.04 (0.68-1.61)
1.00 (0.55-1.82)

1.00 [Reference]
1.01 (0.72-1.43)
1.10 (0.89-1.37)
1.37 (1.09-1.72)
1.69 (1.27-2.25)
1.86 (1.20-2.88)

1.00 [Reference]
1.43 (1.00-2.04)
1.45 (1.16-1.81)
1.98 (1.56-2.50)
2.07 (1.52-2.83)
3.04 (1.87-4.96)

1.00 [Reference]
0.98 (0.62-1.56)
1.21 (0.89-1.63)
1.35 (0.97-1.89)
1.05 (0.70-1.59)
1.00 (0.53-1.88)

Source: Canadian Health Survey on Children and Youth, 2019.

Abbreviations: Cl, confidence interval; h, hour; OPA, outdoor physical activity; OR: odds ratio; wk, week.

Notes: Logistic regression models were used to examine the associations between OPA and the outcome measures. Models
were adjusted for age, highest parental education, ethnocultural background, average sleep duration (hours/night), total rec-
reational screen time (hours/week), season, urbanicity and indoor physical activity (categories from no indoor physical activ-

ity to > 14 hours/week).

Positive mental health includes responses of “excellent” and “very good” (vs. “good,” “fair” and “poor”). Low anxiety symp-
toms and low depressive symptoms include responses of “a few times a year” and “never” (vs. “daily,
“monthly”). High life satisfaction includes scores > 9 on a scale of 0-10 (vs. scores < 9 for low life satisfaction). High happi-
ness includes responses of “happy and interested in life.” Low life stress includes responses of “not at all stressful,” “not very
stressful” and “a bit stressful” (vs. “quite a bit stressful” and “extremely stressful”).
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weekly” and

Discussion

Using a nationally representative sample
of adolescents aged 12 to 17 years living
in Canada, we found that OPA was
strongly associated with high happiness
and high life satisfaction in a dose-
response manner. The level of OPA most
strongly associated with high happiness
and high life satisfaction was 14 or more
hours per week (or > 2 hours/day), which
represented the highest exposure category
in our analysis. More importantly, the
associations were independent of indoor
physical activity, suggesting that OPA may
provide added benefits to happiness and
life satisfaction that indoor physical activ-
ity does not provide.

The null associations for anxiety and
depressive symptoms and life stress in our
study are typical of research in the field,"
likely due to the many factors that may
contribute to and potentially confound
these associations (e.g. quality of OPA,
type of outdoor space, interactions with
nature, safety of outdoors and so on).
However, recent efforts to control for such
variables are beginning to show more
definitive associations between OPA and
health outcomes.®!® The cross-sectional
nature of previous studies, similar to this
study, precludes inferences about causal-
ity and temporality.’* Several studies have
found that cortisol levels decrease when
participants spend time in nature, a phe-
nomenon associated with reduced per-
ceived stress.®® However, these studies
were performed in adult populations, and
specifically explored the impact of natural
environments on stress.

Higher levels of life satisfaction among
adolescents are associated with adaptive
psychological functioning, interpersonal
and social relationships, academic suc-
cess, decreased behavioural problems,
healthier behaviours (movement, eating
and social) and various school-related
variables, such as perceived academic effi-
cacy, competence and self-efficacy.’® All of
these can lead to better mental health out-
comes and successful functioning. A scop-
ing review of the health benefits of
nature-based physical activity revealed
that engaging in OPA, specifically in more
natural environments, may have synergis-
tic benefits to mental and physical health
compared to physical activity in built
environments and indoors.'” An important
finding of our study was the clear dose-
response associations between OPA and

Vol 45, N° 7/8, July/August 2025




Association between levels of OPA and mental health, anxiety and depressive symptoms,
life satisfaction, happiness and life stress among female adolescents (12-17 years), Canada,

OPA level, h/wk

TABLE 4

2019 (n = 5304)

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

Positive mental health
0

1.00 [Reference]

1.00 [Reference]

high life satisfaction and high happiness.
The associations were independent of
indoor physical activity, suggesting that
OPA may provide added or enhanced ben-
efits. That OPA may provide additional
benefits for happiness and life satisfaction
compared to indoor physical activity is
important for public health guidelines.

<1 1.26 (0.92-1.73) 1.05 (0.75-1.45)

Tto<3 1.45 (1.20-1.76, 1.11 (0.89-1.37 . . .

5 to pr 17 §1 o 97; = EO s 54; Understanding the underlying mechanisms
0 S e linking OPA to adolescents’ life satisfac-

Jto<14 LSAiL5R2:25) LU G tion, mental health and happiness can

>14 1.90 (1.10-3.28) 1.41 (0.76-2.61)

Low anxiety symptoms
0

1.00 [Reference]

1.00 [Referencel]

help promote and support OPA. The fea-
tures of outdoor environments result in
specific stimuli that cannot be replicated

<1 1.09 (0.79-1.48) 1.05 (0.76-1.45) indoors.?” Outdoor environments, with the
1to<3 1.17 (0.97-1.42) 1.17 (0.95-1.43) exposure to sunlight and fresh air, pro-
3to<7 1.18 (0.95-1.46) 1.18 (0.93-1.50) mote a sense of freedom and allow for
Jto < 14 1.03 (0.72-1.48) 1.07 (0.74-1.54) energetic and exuberant behaviour.*” Expo-
>14 1.15 (0.69-1.91) 1.17 (0.68-2.01) sure to sunlight facilitates the secretion of

Low depressive symptoms

serotonin,*® a hormone involved in mood

0 1.00 [Reference] 1.00 [Reference] and feelings of happiness and well-being.
<1 0.86 (0.59-1.26) 0.80 (0.55-1.16) Outdoor spaces also play a role in encour-
Tto<3 1.19 (0.94-1.49) 1.09 (0.85-1.38) ag”,lgl phystlcatl %Cttwny ani.lgromonng
3to<7 1.00 (0.78-1.29) 0.91 (0.69-1.19) socia con.ac ctween  chuidren - an

youth.* Children and youth prompt each
J7to<14 1.36 (0.85-2.17) 1.19 (0.72-1.97) . .

other to be more physically active when
>14 1.15 (0.61-2.17) 1.07 (0.55-2.09)

High life satisfaction
0

1.00 [Reference]

1.00 [Reference]

they are outdoors, and aspects of outdoor
environments (e.g. open spaces, play
structures, trees, loose parts) encourage

<1 1.29 (0.94-1.77) 0.98 (0.71-1.35) running, walking, climbing, jumping and
Tto<3 1.58 (1.30-1.91) 1.10 (0.89-1.36) cycling.**# It is unclear whether the bene-
3to<7 1.60 (1.27-2.00) 1.08 (0.84-1.40) fits of OPA on mental health can be attrib-
7to < 14 1.72 (1.21-2.45) 1.03 (0.71-1.49) uted to physical activity, socialization or
>14 2.48 (1.45-4.22) 1.64 (0.95-2.84) some effect of outdoor environments,*
High happiness but it is likely a combination of these and
0 1.00 [Referencel 1.00 [Reference] other factors. Flourishing mental health,
<1 1.29 (0.95-1.76) 1.04 (0.76-1.43) being outdoors and physical activity are
110 <3 1.79 (1.47-2.18) 1.29 (1.04-1.62) likely interconnected; spgnding I}lore.time
3to<7 2.18 (1.73-2.75) 1.57 (1.22-2.03) outdoors has been associated with higher
Tto<14 2.51 (1.67-3.78) 1.65 (1.12-2.45) levels of physical activity levels, which in
turn can increase the probability of flour-
>14 2.73 (1.38-5.43) 1.83 (0.94-3.56) c s
. ishing mental health.!
Low life stress
0 1.00 [Reference] 1.00 [Reference] Other benefits of increased OPA for chil-
=1 1.08 (0.77-1.50) 0.84 (0.60-1.16) dren and youth include reduced screen
Tto<3 1.52(1.22-1.89) 1.14 (0.90-1.43) time and improved sleep, both of which
3to<7 1.71 (1.33-2.19) 1.26 (0.95-1.68) can lead to better mental health 64
Jto<14 1.28 (0.85-1.95) 0.79 (0.51-1.21) Although physical activity and socializa-
>14 1.53 (0.74-3.19) 1.08 (0.55-2.14) tion can occur indoors, outdoor environ-

Source: Canadian Health Survey on Children and Youth, 2019.

Abbreviations: Cl, confidence interval; h, hour; OPA, outdoor physical activity; OR, odds ratio; wk, week.

ments provide a sense of connectedness
with nature. In a previous Canadian study,

Notes: Logistic regression models were used to examine the associations between OPA and the outcome measures. Models a majority of youth reported that having a
were adjusted for age, highest parental education, ethnocultural background, average sleep duration (hours/night), total e connection with nature is important to
reational screen time (hours/week), season, urbanicity and indoor physical activity (categories from no indoor physical activ- them, and these youth had reduced psy-

ity to > 14 hours/week). R o
- ) ) ) chosomatic symptoms (an indicator of

Positive mental health includes responses of “excellent” and “very good” (vs. “good,” “fair” and “poor”). Low anxiety symp- tal health).® A .
toms and low depressive symptoms include responses of “a few times a year” and “never” (vs. “daily,” “weekly” and poor menta ea : \{eragmg more
“monthly”). High life satisfaction includes scores > 9 on a scale of 0-10 (vs. scores < 9 for low life satisfaction). High happi-  than 0.5 hours per week in nature was
ness incl:ldes rfqunses of “ll?ppyfnd'intergsted in liﬂi." Lovi/‘ life stress includes“responses of “not at all stressful,” “not very associated with a 24% reduction in psy-
stressful” and “a bit stressful” (vs. “quite a bit stressful” and “extremely stressful”). .
chosomatic symptoms among females
(with no significant findings for males).*

Modelling showed symptom prevalence
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Association between OPA and mental health, anxiety and depressive symptoms, life
satisfaction, happiness and life stress among younger adolescents (12-14 years), Canada,

OPA level, h/wk

TABLE 5

2019 (n = 5482)

Unadjusted OR (95% CI)

Adjusted OR (95% CI)

Positive mental health
0

<1

Tto<3
3to<7
Jto<14

> 14

Low anxiety symptoms
0

<1

Tto<3
3to<7
Jto<14

>14

Low depressive symptoms
0

<1

Tto<3
3to<7
Jto<14

>14

High life satisfaction
0

<1

Tto<3
3to<7
Jto<14

>14

High happiness
0

<1

Tto<3
3to<7
Jto<14

>14

Low life stress
0

<1

Tto<3
3to<7
Jto<14

>14

1.00 [Reference]
1.20 (0.87-1.65)
1.31 (1.07-1.60)
1.48 (1.19-1.84)
1.98 (1.43-2.73)
2.16 (1.34-3.48)

1.00 [Reference]
0.79 (0.58-1.08)
1.09 (0.89-1.35)
1.06 (0.85-1.33)
0.96 (0.73-1.28)
0.85 (0.56-1.29)

1.00 [Reference]
0.73 (0.50-1.07)
0.97 (0.74-1.27)
0.92 (0.71-1.21)
0.87 (0.59-1.28)
1.14 (0.63-2.06)

1.00 [Reference]
1.32 (0.98-1.78)
1.44 (1.20-1.73)
1.75 (1.42-2.16)
2.10 (1.60-2.76)
2.50 (1.68-3.72)

1.00 [Reference]
1.74 (1.29-2.36)
1.54 (1.27-1.88)
2.09 (1.66-2.63)
2.49 (1.84-3.38)
4.16 (2.54-6.82)

1.00 [Reference]
1.02 (0.70-1.49)
1.32 (1.02-1.71)
1.79 (1.29-2.46)
1.53 (1.00-2.34)
2.91 (1.38-6.14)

1.00 [Reference]
1.22 (0.87-1.72)
1.14 (0.92-1.41)
1.22 (0.97-1.54)
1.53 (1.08-2.16)
1.66 (1.00-2.76)

1.00 [Reference]
0.84 (0.61-1.15)
1.12 (0.90-1.40)
1.06 (0.82-1.35)
0.97 (0.72-1.32)
0.79 (0.51-1.24)

1.00 [Reference]
0.80 (0.53-1.19)
0.95 (0.72-1.26)
0.86 (0.64-1.15)
0.80 (0.53-1.20)
1.04 (0.56-1.93)

1.00 [Reference]
1.24 (0.90-1.72)
1.22 (1.00-1.49)
1.44 (1.14-1.82)
1.69 (1.26-2.27)
1.74 (1.13-2.68)

1.00 [Reference]
1.70 (1.23-2.36)
1.32 (1.07-1.64)
1.70 (1.32-2.18)
1.90 (1.37-2.62)
2.81 (1.71-4.60)

1.00 [Reference]
1.01 (0.67-1.52)
1.12 (0.85-1.47)
1.41 (0.99-2.00)
1.09 (0.70-1.71)
2.08 (0.89-4.82)

Source: Canadian Health Survey on Children and Youth, 2019.

Abbreviations: Cl, confidence interval; h, hour; OPA, outdoor physical activity; OR, odds ratio; wk, week.

Notes: Logistic regression models were used to examine the associations between OPA and the outcome measures. Models
were adjusted for age, sex, highest parental education, ethnocultural background, average sleep duration (hours/night), total
recreational screen time (hours/week), season, urbanicity and indoor physical activity (categories from no indoor physical

activity to > 14 hours/week).

Positive mental health includes responses of “excellent” and “very good” (vs. “good,” “fair” and “poor”). Low anxiety symp-
toms and low depressive symptoms include responses of “a few times a year” and “never” (vs. “daily,
“monthly”). High life satisfaction includes scores > 9 on a scale of 0-10 (vs. scores < 9 for low life satisfaction). High happi-
ness includes responses of “happy and interested in life.” Low life stress includes responses of “not at all stressful,” “not very
stressful” and “a bit stressful” (vs. “quite a bit stressful” and “extremely stressful”).
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weekly” and

continuing to decrease until up to
14 hours of outdoor play per week." A
systematic review also found numerous
impacts of nature connectedness on chil-
dren’s and youth’s psychological well-
being including reduced stress, feelings of
joy and happiness, experiences of mind-
fulness or spirituality and a sense of
competence, self-esteem or emotional
well-being,* all of which can help improve
mental health and life satisfaction.

As previously mentioned, no current guide-
lines recommend a minimum time for
adolescents’ OPA. Our results show that
those who spent 14 or more hours per
week being active outdoors had the high-
est prevalence of positive mental health,
life satisfaction and happiness. Although
14 hours is by no means a magic number,
aiming for this many or more hours of
OPA each week (equivalent to 2 hours
each day) may be a sensible target given
all the potential benefits and the low risk
involved. This aligns with the threshold
used in the ParticipACTION Report Card.*
For some people, having a quantifiable
goal provides an amount to strive for and
makes the recommendation to replace indoor
time with outdoor time less subjective."

Recommended future research directions

Future research should aim to clarify the
mechanisms by which OPA contributes to
higher life satisfaction and happiness
among adolescents. Understanding these
pathways could inform targeted interven-
tions and mental health strategies. In
addition, incorporating objective mea-
sures of OPA—such as wearable activity
trackers—will improve the accuracy of
findings and help validate self-reported
data. Longitudinal and intervention stud-
ies are needed to establish the directional-
ity of associations and determine whether
increasing OPA leads to improved mental
health outcomes. Further, research com-
paring OPA in different settings—urban
versus rural and natural versus built envi-
ronments—could provide valuable insights
into how context influences adolescents’
well-being. These findings may ultimately
support the development of evidence-
based guidelines for adolescent OPA to
promote optimal mental and emotional
health.

Strengths and limitations

Strengths of this study include the large
and nationally representative sample, the

Vol 45, N° 7/8, July/August 2025




TABLE 6 inclusion of psychometrically valid ques-
Association between levels of OPA and mental health, anxiety and depressive symptoms, tions for the dependent variables and not-
life satisfaction, happiness and life stress among older adolescents (15-17 years), Canada, ing the significance of these findings for

2019 (n = 4931) informing future OPA-related strategies.

OPA level, h/wk Unadjusted OR (95% Cl) Adjusted OR (95% CI) Also, we controlled for indoor physical
e ] it activity in addition to other covariates,
0 1.00 [Reference] 1.00 [Referencel strengthening internal validity and allow-
' | ing the examination of the added value of
<1 1.03 (0.73-1.45 0.87 (0.60-1.27 ..
( ) ( ) OPA on mental health indicators.
Tto<3 1.33 (1.08-1.64) 1.09 (0.87-1.37)
IS 1.57 (1.27-1.94) Je2 (=l The limitations include the subjective
Tto <14 1.30 (0.91-1.86) 0.94 (0.64-1.38) nature of the collected variables, the lack
>14 2.07 (1.20-3.59) 1.79 (1.00-3.18)

Low anxiety symptoms

of contextual factors (e.g. the quality of
OPA, the types of outdoor spaces or their

0 1.00 [Reference] 1.00 [Reference] relative safety, interactions with nature,
<1 1.14 (0.82-1.60) 1.15 (0.80-1.66) whether the time outdoors is spent alone
1to<3 1.08 (0.87-1.33) 1.06 (0.85-1.33) or with others, and others) and the cross-
3to<7 1.35 (1.08-1.68) 1.23 (0.95-1.58) sectional design, which limits inferences
7to <14 1.03 (0.72-1.47) 0.83 (0.56-1.23) about causality and directionality. Further,
514 1.18 (0.71-1.95) 1.04 (0.60-1.80) residual confounding by unmeasured fac-

Low depressive symptoms

tors (e.g. pre-existing mental health condi-
tions, chronic illnesses, medication use,

0 1.00 [Referencel 1.00 [Referencel social support) is always a possibility in
=l 1.02 (0.66-1.58) 0.99 (0.65-1.52) epidemiology. The relatively low response
Tto<3 1.26 (0.98-1.62) 1.17 (0.90-1.52) rate (52.1%) could lead to selection bias,
3to<7 1.38 (1.05-1.82) 1.23 (0.91-1.66) where the estimated association between
7to < 14 1.72 (1.07-2.77) 1.45 (0.84-2.51) OPA and mental health in the study sam-
> 14 1.01 (0.57-1.80) 0.90 (0.47-1.71) ple would differ from the estimate had the

High life satisfaction

entire target population agreed to partici-
pate. In addition, misclassification of cat-

0 1.00 [Reference] 1.00 [Reference] : ; ; > ]
<1 0.94 (0.65-1.35) 0.79 (0.54-1.15) egorical variables is possible, potentially
e 133 (1.07-1.64) 1.05 (0.83-1.33) leading to biased egtlmaFes of associations
or attenuated relationships between expo-
3to<7 1.39 (1.13-1.72) 1.06 (0.84-1.35)
sure and outcome. However, we used the
Jto<14 1.60 (1.13-2.28) 1.23 (0.85-1.78) original OPA categories and relied on pre-
>14 2.55 (1.50-4.33) 1.87 (1.05-3.31)

High happiness
0

1.00 [Referencel

1.00 [Referencel

viously established classifications for the
outcome measures.

<1 0.99 (0.71-1.38) 0.87 (0.61-1.22) CO“CIUSiO“
Tto<3 1.83 (1.48-2.25) 1.47 (1.17-1.84)
3t0<7 228 (1.83-2.89) 182 (1.42-2.33) OPA was associated with positive mental
Tto <14 2.31 (1.60-3.34) 1.83 (1.25-2.67) health, high life satisfaction and high hap-
i 2.92 (1.62-5.26) 2.14 (1.13-4.05) piness among Canadian adolescents, with
- levels of OPA of 14 or more hours per
Conflifesaess week showing the strongest associations.
0 1.00 [Reference] 1.00 [Reference] The associations were independent of
<1 0.96 (0.66-1.40) 0.85 (0.59-1.24) indoor physical activity and other covari-
1to<3 1.50 (1.18-1.90) 1.25 (0.98-1.61) ates, suggesting added benefits of OPA on
3to<7 1.61 (1.27-2.05) 1.25 (0.96-1.63) those mental health indicators. Interven-
Jto <14 1.19 (0.80-1.77) 0.85 (0.57-1.28) tion studies that aim to increase OPA are
>14 0.98 (0.55-1.76) 0.70 (0.39-1.24) needed to better determine cause-and-

effect relationships with various outcomes
in the pediatric population.

Source: Canadian Health Survey on Children and Youth, 2019.
Abbreviations: Cl, confidence interval; h, hour; OPA, outdoor physical activity; OR, odds ratio; wk, week.

Notes: Logistic regression models were used to examine the associations between OPA and the outcome measures. Models

were adjusted for age, sex, highest parental education, ethnocultural background, average sleep duration (hours/night), total  Conflicts of interest

recreational screen time (hours/week), season, urbanicity and indoor physical activity (categories from no indoor physical

activity to > 14 hours/week).
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Abstract

Background: The COVID-19 pandemic disrupted public health efforts for chronic dis-
ease prevention (CDP) in Canada and elsewhere. We describe COVID-19-related disrup-
tions in CDP resources and activities among Canadian public health organizations.

Methods: We surveyed all organizations in Canada with mandates for primary CDP,
including “resource organizations” that develop or transfer CDP initiatives and “user
organizations” that deliver these CDP initiatives to target populations. Key informants
most knowledgeable about CDP activities and resources within each organization
reported pandemic-related changes in CDP resources and activities. User organizations
also reported on the status of 18 specific CDP activities and rated whether pandemic
containment measures were barriers to or facilitators of CDP activities.

Results: Of the 298 participating organizations (88% response), 129 were resource
organizations (37% formally mandated organizations [FMOs]; 63% non-governmental
organizations [NGOs]) and 169 were user organizations (48% FMOs; 52% NGOs).
Overall, 36% reported decreases in CDP funding (24 % major, 12% minor), 30%-41%
reported decreases in full-time, volunteer and managerial staff (19%-27% major, 11 % -
14% minor) and 32% reported decreases in CDP activities (23% major, 9% minor).
User FMOs were most affected by decreases. Among user organizations, 16%-39%
decreased, suspended or discontinued specific CDP activities. Still, 8% -39% increased
their activities, particularly those targeting mental health, marginalized populations,
racialized communities and specific gender groups. Half (53%) of user organizations
perceived COVID-19 contagion restrictions as barriers to CDP activities.

Conclusion: Continued monitoring of CDP resources and activities can inform emer-
gency preparedness and ensure that CDP remains a priority during public health crises.

Keywords: chronic disease prevention, resources, activities, Canada, COVID-19, pandemic,
survey, noncommunicable disease, NCD
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Highlights

e At least one-third (30%-41%) of
public health organizations reported
decreases in chronic disease pre-
vention (CDP) funding, personnel
and activities during the COVID-19
pandemic.

e Formally mandated public health
user organizations had particularly
high decreases in CDP resources
and activities.

e There were marked decreases in
tobacco control, healthy eating and
healthy weight activities.

e Activities targeting mental health,
marginalized populations, racial-
ized communities and specific gen-
der groups increased.

e More than half of user organiza-
tions viewed COVID-19 public
health measures as barriers to CDP
activities.
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Introduction

The COVID-19 pandemic placed unprece-
dented strain on Canada’s health care and
public health systems and radically
affected delivery of prevention programs
and services for chronic diseases. Accord-
ing to a World Health Organization sur-
vey, 75% of countries reported disruptions
in chronic disease services, including
hypertension management, diabetes man-
agement and cancer treatment.! Other
studies reported notable declines in cancer
screening test volumes, including in Canada,
at the start of the pandemic,*® leading to
delayed diagnoses and treatments.

Although less apparent or documented,
the COVID-19 pandemic also disrupted
preventive efforts in the public health sys-
tem. In Canada and elsewhere, public
health system capacity (i.e. skills and
resources) dedicated to chronic disease
prevention (CDP) was diverted to combat
the spread of COVID-19. Globally, 20% of
countries reported reassignment and
deployment of full-time CDP staff to sup-
port COVID-19 efforts, leading to reduc-
tions in the capacity of public health
systems to undertake usual CDP activities.!

The development and delivery of pro-
grams, policies and practices with the aim
of preventing chronic (or noncommunica-
ble) diseases such as cancer, cardiovascu-
lar disease, diabetes, chronic respiratory
illness, mental illness are critical compo-
nents of Canada’s public health systems.*®
Public health systems and, more specifi-
cally, organizations within public health
systems with mandates for CDP are vital
to reducing the chronic disease burden,
but are chronically underfunded and
underprioritized and frequently undergo
restructuring and reform.” 1

CDP organizations have diverse mandates,
missions, structures, target populations
and funding. This research team previ-
ously characterized CDP organizations as
either “resource organizations,” which
develop CDP programs, policies and prac-
tices and then transfer these initiatives to
other organizations, or “user organiza-
tions,” which deliver CDP initiatives to
the general population or to specific popu-
lation groups.'!* These organizations can
vary from formally mandated organizations
(FMOs) to non-governmental or nonprofit
organizations (NGOs). FMOs are govern-
mental and arms-length governmental
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organizations with a formally mandated,
legislated role in CDP, for example, health
authorities and public health units. NGOs
include non-governmental, nonprofit organ-
izations, health charities, professional
associations, research centres and resource
centres.”” While FMOs generally have
more stable resources, including funding
and personnel, NGOs rely heavily on vol-
unteer support and report more challenges
with adequate funding and stability."

Improved understanding of the extent to
which the COVID-19 pandemic disrupted
the functioning of public health organiza-
tions engaged in CDP would help to build
(or rebuild) resilient public health systems
capable of withstanding future health cri-
ses and natural disasters. Further, to
ensure a coordinated response to CDP, we
must understand whether different types
of organizations (resource versus user,
FMO versus NGO) were impacted differ-
ently. No studies to date have investigated
changes in public health organizations’
CDP resources (funding or personnel) or
activities (programs, policies or practices)
during the COVID-19 pandemic at the
national, provincial or regional levels in
Canada. In this study, we sought to
describe (1) changes in CDP resources
(funding and personnel) and activities
(programs, policies and practices) in
resource and user FMOs and NGOs;
(2) changes in 18 specific CDP activities
targeting lifestyle risk factors, chronic dis-
ease diagnoses, mental health and specific
population groups in user FMOs and
NGOs; and (3) whether user FMOs and
NGOs perceived public health measures to
curtail the spread of COVID-19 as barriers
or facilitators to CDP activities.

Methods
Ethics approval

The study was approved by the Ethics
Review Boards at St. Michael’s Hospital,
Unity Health Toronto (REB #21-240) and
Centre hospitalier de 1’Université de
Montréal (CRCHUM) (F9H-86805).

Study population

The Public Health ORganizational CApacity
STudy (PHORCAST) is a repeat national
census of all public health organizations
in Canada engaged in CDP at the national,
provincial or territorial, or regional levels.
The organizations in PHORCAST have
been characterized as resource and user

organizations."™'* Organizations that have
both resource and user mandates or func-
tions are considered as unique, separate
entities.

Data were collected in 2004, 2010 and
2023 from all resource and user organiza-
tions with mandates for population-level
CDP identified through extensive online
searches and consultation with key infor-
mants with wide-ranging knowledge of
the public health landscape in Canada."'?
This current study uses data drawn from
the 2023 data collection cycle.

New organizations identified in 2023
included those that were established after
the 2010 data collection wave; pre-existing
organizations with new CDP activities or
with newly formed CDP divisions; and
organizations formed through the amalga-
mation of two or more previously partici-
pating organizations. Excluded were
local-level organizations; grouped organi-
zations (i.e. coalitions, partnerships, alli-
ances); organizations primarily engaged
in secondary or tertiary prevention, advo-
cacy, allocation of funds, fundraising and
facilitating joint interorganizational efforts;
and organizations exclusively engaged in
research or knowledge transfer.

Procedures

All resource and user organizations identi-
fied in 2023 (n = 321) were screened for
eligibility. We sent an introductory email
to a senior manager in each organization
to solicit participation, confirm eligibility
and establish whether the organization
was a resource or user organization or
both. The senior manager was then asked
to identify a key informant for data collec-
tion, that is, the individual who was most
knowledgeable about CDP activities and
resources within the organization. Senior
managers could suggest themselves as the
key informant. We contacted key infor-
mants via email to introduce the study,
notify them of their senior manager’s con-
sent and confirm their suitability as the
key informant; we followed up with non-
respondents through repeat emails and
telephone calls.

Key informants were emailed a copy of
the relevant questionnaire (to share with
colleagues if they needed help with
responses to any questions) and a person-
alized link to the 45- to 60-minute-long
English or French questionnaire, available
online on the LimeSurvey platform
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(LimeSurvey GmbH, Hamburg, DE). To
facilitate survey completion and accom-
modate their schedules, the key inform-
ants (henceforth referred to as participants)
could complete the questionnaire in an
interview with the study coordinator or
investigators over Zoom (Zoom Commu-
nications, San Jose, CA, US) or by tele-
phone. After completing the questionnaire,
the key informants were asked for any
open-ended comments.

Measures

Changes in CDP funding, personnel and
activities during the COVID-19 pandemic
Participants in both resource and user
organizations reported the extent of per-
ceived changes (major decreases, minor
decreases, no change, minor increases,
major increases) in funds spent on CDP
during the COVID-19 pandemic; the num-
ber of full-time employees, volunteers
(including Board members) and managers
involved in CDP; and CDP activities (pro-
grams, policies and practices).

Changes in 18 specific CDP activities during
the COVID-19 pandemic

Participants in user organizations only
(i.e. those organizations that deliver CDP
activities to populations) were asked to
report any changes in 18 CDP activities
during the COVID-19 pandemic: lifestyle
risk factors, including tobacco control,
healthy eating, physical activity, healthy
lifestyle, and prevention of high blood
pressure and of high cholesterol; chronic
disease diagnoses, including chronic obstruc-
tive pulmonary disease (COPD), diabetes,
cancer, heart disease, healthy weights;
stress and mental health; and marginal-
ized populations, racialized groups or
communities and specific gender groups
(i.e. women, men or gender-diverse peo-
ple) as well as rural communities and
urban communities. Specifically, partici-
pants were asked whether each of these
CDP activities had changed in the past 3
years and, if so, whether these changes
occurred before or during the COVID-19
pandemic. We determined whether each
of the 18 activities remained stable, had
increased, had decreased, was temporarily
suspended or was permanently discontin-
ued during the COVID-19 pandemic.

The COVID-19 pandemic as a barrier or
facilitator to CDP activities

The participants in user organizations
reported the extent to which public health
measures to restrict COVID-19 contagion

Vol 45, N° 7/8, July/August 2025

were barriers or facilitators to organiza-
tional CDP activities. Responses were
recorded on a seven-point Likert scale
with the following labels: “very strong
barrier,” “strong barrier,” “somewhat strong
barrier,” “neither barrier nor facilitator,”
“very strong facilitator,” “strong facilita-
tor” and “somewhat strong facilitator.”

» e«

Organization type

Organizations were categorized as FMOs
or NGOs. FMOs include federal, provincial
or territorial government departments;
regional, provincial or territorial adminis-
trative health authorities; public health
agencies and units; and para-governmen-
tal health organizations (i.e. arms-length
organizations funded by the government
but acting independently). NGOs include
non-governmental, nonprofit organiza-
tions, health charities, professional asso-
ciations, research centres and resource
centres.

Open-ended question
Upon completing the questionnaire, partic-
ipants could provide any other comments.

Detailed descriptions of study variables,
including questionnaire item(s) and response
choices, are provided in Supplemental
Tables 1 and 2. These tables and other
information, including recoding of respon-
ses for analysis, and the number and per-
centage of participants with missing data
for each study variable, are available on
request from the authors.

Data analyses

Descriptive statistics were used to charac-
terize organizations and report changes in
CDP funding, personnel and activities
during the COVID-19 pandemic. We com-
puted the proportion of all CDP organiza-
tions reporting major decreases, minor
decreases, no change, minor increases
and major increases in CDP funding, per-
sonnel and activities. We then stratified
resource and user organizations according
to FMO or NGO status and reported these
proportions in each of the resulting four
groups. Organizations that were both
resource and user organizations were con-
sidered separately as unique entities in
these analyses (i.e. once in the user group
and once in the resource group).

Next, we computed the proportions of
user organizations reporting that delivery
of each of 18 specific CDP activities had
remained stable, had increased, had

decreased, was temporarily suspended or
was permanently discontinued during the
COVID-19 pandemic. We used as the
denominator the total number of organi-
zations that reported undertaking the spe-
cific CDP activity in the last 3 years.

Finally, we computed the proportion of
user organizations that selected each of
the ratings on the seven-point Likert scale
(from “very strong barrier” to “very strong
facilitator”) describing how the COVID-19
contagion measures may have affected
CDP activities.

Statistical significance was not relevant in
these descriptive analyses of the census of
CDP organizations in Canada.

Analyses were conducted using Stata ver-
sion 17 (Stata Corp, College Station, TX,
US). No formal qualitative analysis of
these free-text responses was conducted.
Excerpts from participants’ open-ended
comments are included in this article to
provide context and illustrate quantitative
findings. Quotes are reproduced verbatim.

Results

In 2023, PHORCAST surveyed 298 public
health organizations with CDP mandates,
which represented 88% of the eligible
organizations. Of the 129 resource organi-
zations, 37% were FMOs and 63% were
NGOs. Of the 169 user organizations, 48 %
were FMOs and 52% were NGOs. The
median organizational age was 49 years.
These organizations served subregions
(8%), regions (28 %) or provinces or terri-
tories (44%) or were national in scope
(15%). More than half (59%) served
geographical areas with populations of
500000 or more people. The median num-
ber of full-time staff and volunteers was
35 and 20, respectively (Table 1).

Changes in CDP resources and activities
during the COVID-19 pandemic

More than one-third (36%) of organiza-
tions reported decreases in CDP funding,
with 24% reporting these as major
(Table 2). Between 30% and 41% of all
public health organizations across Canada
reported decreases in dedicated full-time,
volunteer and managerial staff during the
first 3 years of the COVID-19 pandemic,
with between 19% and 27% of the
decreases characterized as major. Most
notable were the decreases in the number
of full-time employees involved in CDP
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TABLE 1
Characteristics of resource and user FMOs and NGOs engaged in CDP,
PHORCAST, Canada, 2023

User organization

Resource organization

- Total (n =169) (n=129)
Characteristics —
(n =298) FMO NGO FMO NGO
(n=81) (n = 88) (n = 48) (n=81)

Median age of organization 49 50 50 40 39
(IQR), years (22-75) (22-76) (29-86) (18-75) (19-60)
Geographic area served, %

Subregion 8 17 7 6 3

Region 28 48 19 27 19

Province/territory 44 32 48 58 44

Mul.tlpl.e provinces/ 4 1 6 0 9

territories

Canada 15 1 21 8 26
Population size, %

< 50000 8 10 8 4 10

50000-99999 3 4 2 4 1

100000-199999 16 25 13 15 12

200000-499999 14 22 10 10 12

500000-1000000 13 10 16 13 14

> 1000000 46 30 51 54 51
No. of full-time CDP staff, B 250 15 200 11
median (IQR) (9-200) (130-3750) (6-54) (100-6000) (6-30)
No. of volunteers, 20 11 35 0 23
median (IQR) (7-60) (0-50) (10-80) (0-18) (9-58)

Abbreviations: CDP, chronic disease prevention; FMO, formally
governmental organization; No., number.

Notes: Resource organizations develop CDP programs, policies a
nizations. User organizations deliver CDP programs, policies and

mandated organization; IQR, interquartile range; NGO, non-

nd practices and then transfer these initiatives to other orga-
practices to the general population or to underserved popu-

lation groups. FMOs include federal, provincial or territorial government departments; regional, provincial or territorial
administrative health authorities; public health agencies and units; and para-governmental health organizations (i.e. arms-
length organizations funded by the government but acting independently). NGOs include non-governmental, nonprofit orga-
nizations, health charities, professional associations, research centres and resource centres.

(41%), with 27% of organizations report-
ing these decreases as major. About one-
third (32%) of organizations reported
decreases in CDP activities, with 23%
characterized as major. Of note, 25% of
organizations reported increases in CDP
funding, 20% reported increases in the
number of full-time employees involved in

CDP, and 30% reported increases in CDP
activities. However, most of these increases
were characterized as minor.

Decreases in CDP funding, personnel and
activities were more prevalent among
FMOs than NGOs, and most markedly
among user FMOs (Table 3). Among resource

TABLE 2

organizations, 38% of FMOs reported
decreases in CDP funding, 52% in the
number of full-time employees involved in
CDP and 41% in CDP activities. These
proportions were even higher among user
FMOs, with 60% reporting decreases in
funds spent on CDP, 71% in the number
of full-time employees involved in CDP,
58% in the number of managers involved
in CDP and 71% in CDP activities. On the
other hand, a higher proportion of NGOs
than of FMOs reported increases in CDP
funding, personnel and activities during
the pandemic, with differences between
user NGOs and user FMOs the most
striking.

A participant at an FMO made this insight-
ful comment:

The vast majority of our health pro-
motion staff were redeployed to the
COVID-19 response during the pan-
demic. We needed every available
person to work on case and contact
management and left health promo-
tion with a skeleton staff for over 18
months. Public health was swamped
and did what was needed to survive.
We had limited resources that were
negligible during COVID. Prior to
COVID we did not have resources for
internal evaluation, but lacking that,
we did have an incredibly knowl-
edgeable and dedicated team who
research best practice both in terms
of intervention but also process.

Compared to FMOs, markedly lower pro-
portions of NGOs reported decreases in
CDP funding, personnel and activities
during the COVID-19 pandemic, with
decreases in the number of volunteers
most common among resource and user
NGOs (27% and 37 %, respectively). Less
than one-third of resource and user NGOs

Percentage of resource and user organizations with CDP mandates, by reported change in CDP funding, personnel and activities during
the COVID-19 pandemic, PHORCAST, Canada, 2023 (n = 298)

Reported change
Area of change
Major decreases, % Minor decreases, % No change, % Minor increases, % Major increases, %
Funds spent on CDP 24 12 39 19 6
No. of full-time staff involved in CDP 27 14 39 14 6
No. of volunteers involved in CDP 19 12 63 5 1
No. of managers involved in CDP 19 11 58 9 3
No. of CDP activities 23 9 32 22 8

Abbreviations: CDP, chronic disease prevention; No., number.

Note: The sum of percentages is calculated across rows, for each
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area of change.
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TABLE 3

Percentage of resource and user FMOs and NGOs with CDP mandates, by reported change in CDP resources and activities during the

COVID-19 pandemic, PHORCAST, Canada, 2023

Type of organization and area of change

Major/minor
decreases, %

Major/minor

0
DAL, B increases, %

Resource organizations (n = 129)
Funds spent on CDP

No. of full-time staff involved in CDP
No. of volunteers involved in CDP
No. of managers involved in CDP

No. of CDP activities

User organizations (n = 169)

Funds spent on CDP

No. of full-time staff involved in CDP
No. of volunteers involved in CDP

No. of managers involved in CDP

Reported change
b, Nodmnen% oLy

FMO (n = 48)

38 40 23

52 27 21

19 79 2

29 58 13

41 38 22
FMO (n = 81)

60 27 14

71 17 12

34 61 5

58 36 5

71 11 18

No. of CDP activities

NGO (n = 81)
22 44 34
22 53 24
27 64 9
13 68 18
14 53 34
NGO (n = 88)
27 46 27
26 53 22
37 56 7
19 71 12
14 36 50

Abbreviations: CDP, chronic disease prevention; FMO, formally mandated organization; NGO, non-governmental organization; No., number.

Note: The sum of percentages is calculated across rows, for each area of change.

reported decreases in CDP funding (22 %
and 27%, respectively), in full-time CDP
staff (22% and 26%, respectively), in the
number of managers (13% and 19%,
respectively) and in CDP activities (14%
each). Compared to FMOs, higher propor-
tions of NGOs reported increases in CDP
funding, personnel and activities during
the pandemic. Notably, CDP activities in
resource and user NGOs intensified (34 %
and 50%, respectively) as did CDP fund-
ing (34% and 27 %, respectively).

Changes in specific CDP activities
during the COVID-19 pandemic

Of the user organizations that delivered
one or more of 18 specific CDP activities
in the past 3 years, 16% to 39% reported
that the activities had decreased, were
temporarily suspended or were perma-
nently discontinued during the COVID-19
pandemic (Table 4). Relatively high pro-
portions of organizations with activities
that targeted tobacco control (39%),
healthy eating (35%), physical activity
(33%) and healthy weights (37%) in the
past 3 years reported decreases, suspen-
sions or discontinuations. Only 16% of
organizations that undertook activities
targeting elevated cholesterol reported
decreased, suspended or discontinued
activities. Organizations reported increases
in programming that targeted mental
health (39%), stress (30%), marginalized
populations (32%), racialized groups or

Vol 45, N° 7/8, July/August 2025

communities (33%) and specific gender
groups (32%).

A comment by a study participant at an
NGO underscores the growing emphasis
on broader social determinants of health
as evidenced by the increases in programs
specifically targeting marginalized and
racialized populations as a driver for pro-
gram change:

We focus on the community as a cli-
ent, not individuals, and are focusing
away from modifiable risk factors to
equity, racial equity, built environ-
ment, etc. We are learning and grow-
ing and challenging ourselves with
modest resources to try to create
greatest positive health impact while
challenging ourselves to better under-
stand unintended consequences and
to be humble and open to two-eyed
seeing and new ways of knowing.
That [is] balanced within a system
and organization that is fundamen-
tally focused on individuals and ill-
ness. We are doing our best...

Decreases in CDP activities were more
prevalent among FMOs than NGOs
(Table 5). More than 50% of FMOs
reported that activities targeting physical
activity, healthy eating, healthy lifestyle
and healthy weights had either decreased
or been suspended. Less than 20% of
NGOs reported such decreases. Higher

proportions of NGOs than of FMOs
reported increases in CDP activities.

Perception of pandemic-related restrictions
as a barrier to or facilitator of CDP
activities

Half (53%) of user organizations overall
(67% of user FMOs and 43% of user
NGOs) perceived the public health mea-
sures to stop the spread of COVID-19 as a
barrier to CDP activities (Figure 1). One-
third (32%) reported that the public
health measures were neither a facilitator
nor a barrier (20% of NGOs and 43% of
FMOs). Of note, 15% overall viewed the
measures as a facilitator, and this view
was consistent across FMOs and NGOs
(13% and 14%).

The following participant comment exem-
plifies how the COVID-19 pandemic served
as a barrier to sustaining CDP activities by
diverting staff and resources away from
established CDP efforts:

As a smaller public health unit, nearly
all [our] resources were deployed to
the COVID-19 pandemic response.
Currently, we are in the recovery
phase and are in the process of plan-
ning and prioritization, within a new
organizational structure. At this time
[2023], we have not resumed most
CDP activities. Prior to the COVID-19
pandemic, we had a dedicated CDP
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TABLE 4

Percentage of user organizations that undertook specific CDP activities in the past 3 years, by status of each activity
during the COVID-19 pandemic, PHORCAST, Canada, 2023 (n = 169)

Organizations that
offered activity in
past 3 years, n

Status of activity during the COVID-19 pandemic

Suspended/

0
discontinued, % Dzl

Remained stable, % Increased, %

Lifestyle risk factors

Tobacco control 99
Healthy eating 124
Physical activity 142
Healthy lifestyle 136
High blood pressure 38
Elevated cholesterol 25

Chronic disease diagnoses

COPD 45
Diabetes 55
Cancer 54
Heart disease 47
Healthy weights 85
Mental health

Stress 104
Mental health 134
Population groups

Marginalized populations 142
Racialized groups/communities 118
Specific gender groups 94
Rural communities 132
Urban communities 120

21 18
21 14
21 12
17 13
16 8
8 8
14 16
16 11
13 11
15 13
21 16
14 15
11 14
8 17
9 16
10 14
10 18
9 19

48 13
52 13
55 12
57 14
58 18
64 20
53 18
56 16
48 28
64 8
54 8
43 30
38 39
43 32
42 33
45 32
54 18
56 16

Abbreviations: CDP, chronic disease prevention; COPD, chronic obstructive pulmonary disease.

team which focused on multilevel
activities. We hope to get back to this
level of service delivery.

Discussion

In this study, our aim was to describe the
impact of the COVID-19 pandemic on the
resources and activities of public health
organizations across Canada with man-
dates for CDP. A sizable proportion of
these public health organizations reported
major or minor pandemic-related decreases
in CDP funding, personnel and activities.
Changes were generally similar across
resource and user NGOs, but were more
pronounced among FMOs, and especially
user FMOs. Relatively high proportions of
organizations reported reductions in
tobacco control, healthy eating, physical
activity and healthy weights activities;
activities for mental health and stress and
targeting underserved groups (i.e. margin-
alized populations, racialized groups and
specific gender groups) increased. Further,
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more than half of user organizations per-
ceived the public health measures imple-
mented to restrict the spread of COVID-19
as a barrier to CDP activities.

Although re-allocation of resources during
public health emergencies may be inevita-
ble, there should be widespread recogni-
tion across public health and health
services jurisdictions that the burden of
chronic disease will be affected by these
re-allocations.!*!¢ Individuals with chronic
diseases'”* and those with risk factors for
chronic disease (i.e. tobacco use, unhealthy
diets, physical inactivity)*-** were more
vulnerable to severe COVID-19 outcomes
and increased mortality. Reinforcing CDP
capacity should be considered a key com-
ponent of pandemic preparedness and
response.

Fewer resource organizations than user
organizations reported pandemic-related
changes. This could be because resource

organizations do not rely as heavily on in-
person interactions in their day-to-day
activities, which would have facilitated
operational continuity during lockdowns
and when physical distancing measures
were in place. These organizations may
have been able to shift more easily to
online and digital platforms. A 2020 sys-
tematic review highlights the limited evi-
dence for the effectiveness of mobile
health (or mHealth) interventions and
tools (e.g. mobile apps, text messaging) in
managing conditions such as diabetes and
obesity.** Research on digital interventions
in weight management and healthy life-
style behaviours emphasizes the impor-
tance of behavioural theories, user-centred
design, personalization, timely feedback
and motivation, addressing access barriers
and collaboration between developers,
health care professionals and users.®
However, further study is needed to assess
the feasibility and impact of digital strate-
gies in the Canadian public health context.
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TABLE 5
Percentage of user FMOs and NGOs undertaking specific CDP activities, according to the status of each activity during the COVID-19 pandemic, PHORCAST, Canada, 2023 (n = 169)

FMO NGO
oo;fzrl;i:zt(i::il\:ist;hi:t d?s“csop:tlilssgt/i, Decr:aased, Remained Increased, oo;fzr:i:ztci:il\:ist;hi:t d?sucsop:tli]:sg(/i, Decreased, Remained Increased,

pasta Vears, n % % stable, % % past 3 Vears, n % % stable, % %
Lifestyle risk factors
Tobacco control 70 26 23 40 11 29 10 7 66 17
Healthy eating 67 31 21 39 9 57 5 68 18
Physical activity 67 39 16 40 4 75 4 8 69 19
Healthy lifestyle 64 31 20 38 11 72 6 74 17
High blood pressure 20 20 10 55 15 18 11 6 61 22
Elevated cholesterol 15 13 7 67 13 10 0 10 60 30
Chronic disease diagnoses
COPD 23 22 22 48 9 22 5 9 59 27
Diabetes 29 24 14 48 14 26 8 8 65 19
Cancer 28 14 18 43 25 26 12 4 54 31
Heart disease 24 21 21 54 4 23 9 4 74 13
Healthy weights 47 34 19 40 6 38 5 13 71 1
Mental health
Stress 52 23 25 29 23 52 4 4 56 37
Mental health 69 19 22 22 38 65 2 5 54 40
Population groups
Marginalized populations 75 12 26 31 31 67 3 6 57 34
Racialized groups/communities 67 13 24 36 27 51 4 6 49 41
Specific gender groups 55 15 20 40 25 39 3 5 51 41
Rural communities 72 15 26 44 14 60 3 8 65 23
Urban communities 63 14 29 44 13 57 4 7 70 19

Abbreviations: CDP, chronic disease prevention; COPD, chronic obstructive pulmonary disease; FMO, formally mandated organization; NGO, non-governmental organization.
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FIGURE 1

Percentage of user organizations overall and FMOs and NGOs, by perception of pandemic-related public health contagion measures as a
barrier or facilitator to CDP activities, PHORCAST, Canada, 2023

] Very strong barrier ~ [] Strong barrier  []Somewhat strong barrier [T Neither [l Somewhat strong facilitator
Total 23% 14% 16%
FMO 29% 18% 20%
NGO 18% 12% 13% 43%

W Strong facilitator Wl Very strong facilitator

2%

Abbreviations: CDP, chronic disease prevention; FMO, formally mandated organization; NGO, non-governmental organization.

The most pronounced decreases in CDP
resources and activities occurred among
user FMOs. While NGOs showed some
stability and even increases in certain areas,
FMOs more often reported decreases. This
difference likely reflects the inherent orga-
nizational structures and funding mecha-
nisms that distinguish these types of
organizations. Namely, inflexibility in FMO
processes, structures or practices may
affect their ability to adapt quickly to cri-
ses or natural disasters without significant
bureaucratic changes.?® In contrast, NGOs
might have more flexible operational
structures that allow them to create inter-
departmental task forces and rapidly
revise emergency response protocols, and
diversified funding sources, such as pri-
vate donations and grants,” which may
better position them to maintain or swiftly
adapt their services and continue their
engagement with underserved popula-
tions. It is also worth noting that user
FMOs are often staffed with individuals
who operate under a dual mandate to
address both infectious and chronic (or
noncommunicable) diseases, which may
have resulted in staff transfers from CDP
to infectious disease programs during
crises.

Despite these challenges, both FMOs and
NGOs demonstrated similar activity levels
in CDP domains over the past 3 years,
with FMOs more active in the areas of life-
style risk factors, such as tobacco control
and healthy eating, and addressing the
CDP needs of marginalized and racialized
populations. However, decreases in and
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suspensions of CDP activities were reported
across all types of activities, reflecting the
widespread impact of the pandemic.
Compared to NGOs, FMOs generally expe-
rienced more decreases and suspensions,
suggesting the need for tailored strategies
and pre-pandemic planning to help FMOs
maintain key CDP activities during public
health crises. Future research should explore
the potential for enhanced FMO-NGO col-
laboration® during crises. Understanding
how these organizations might synergize
resources and activities may provide
actionable strategies to foster resilient
public health responses. Moeenian et al.*
found that factors such as investing in
NGO collaboration, management ability
and cultural and educational infrastruc-
ture are critical to the success of such ini-
tiatives. Exploring these collaborative
strategies in Canada could provide valu-
able insights that help foster resilient pub-
lic health responses.

We drew measures of CDP resources and
activities from an empirically supported
integrative conceptual model of organiza-
tional capacity for CDP.? This model iden-
tifies several critical elements—organizational
capacity, determinants, facilitators, out-
comes and the broader social determi-
nants of health—that are thought to
influence the effectiveness of CDP activi-
ties. According to this model, resources,
skills and infrastructure are essential for
effective CDP efforts. However, our obser-
vations suggest depletions in resources
during the pandemic. While not measured
directly in this study, organizational

determinants such as commitment, tech-
nical expertise and leadership may have
also been strained due to priorities shift-
ing toward urgent pandemic responses. In
addition, changes in facilitators such as
governmental and public priorities, which
are considered mediators between organi-
zational capacity and outcomes,' might
have influenced the level of engagement
in CDP activities. Further research could
be valuable in quantifying these impacts
and exploring strategies to maintain orga-
nizational capacity during such shifts.

Limitations

Limitations of this study include that data
were collected from one participant within
each organization, although each of these
individuals was carefully selected as the
most knowledgeable about CDP. Organi-
zational characteristics should ideally be
assessed using objective measures (e.g.
data from health records, registries or
databases that track implementation of
CDP activities) to the extent possible. Self-
report data are subject to misclassification
error. However, because of feasibility and
cost, self-report is the most common data
collection method in organizational
research.*

Conclusion

This work offers novel insight into
changes in CDP resources and activities
during the COVID-19 pandemic that may
affect the burden of chronic disease in
Canada. We documented important declines
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in funding, personnel and CDP activities
across public health organizations. Although
efforts targeting mental health and under-
served populations increased, many tradi-
tional CDP activities were suspended.
These findings underscore the necessity
for building and maintaining resilient
public health systems capable of sustain-
ing prioritization of CDP efforts during
public health crises. Continued monitor-
ing of CDP resources and activities is
essential to ensure that it remains a top
public health priority. Using the lessons
learned from the early years of the COVID-
19 pandemic, it is essential to prioritize
and rebuild CDP infrastructure to ensure
that public health systems are resilient
and capable of addressing both ongoing
and future health challenges effectively.

Acknowledgements

The authors thank Martha Ta, Teodora
Riglea and Jodi Kalubi for their contribu-
tions to data collection, management and/
or analyses. Katerina Maximova holds
Murphy Family Foundation Chair in Early
Life Interventions. Jennifer O’Loughlin
held a Tier 1 Canada Research Chair in the
Early Determinants of Adult Chronic Disease
2006-21. Maryam Marashi holds a Social
Sciences and Humanities Research Council
of Canada (SSHRC) doctoral fellowship.

Funding

This study was supported by operational
funds from the Canadian Institutes of
Health Research (grant #170321).

Conflicts of interest

Jennifer O’Loughlin is one of this jour-
nal’s Editorial Board Members, but was
not involved in the editorial decision-mak-
ing associated with this manuscript.

The authors have no competing interests.

Authors’ contributions and
statement

KM: Supervision, conceptualization, fund-
ing acquisition, project administration,
resources, writing - review and editing.

MM: Analysis, writing - original draft,
writing - review and editing.

EH: Conceptualization, writing - review
and editing.

DM: Conceptualization, writing - review
and editing.

Vol 45, N° 7/8, July/August 2025

GP: Conceptualization, writing - review
and editing.

GP: Conceptualization, writing - review
and editing.

JLM: Conceptualization, methodology,
supervision, writing - review and editing.

The content and views expressed in this
article are those of the authors and do not
necessarily reflect those of the Government
of Canada.

References

1. World Health Organization. The impact
of the COVID-19 pandemic on non-
communicable disease resources and
services: results of a rapid assessment
[Internet]. Geneva (CH): WHO; 2020
[cited 2024 Jul 12]. Available from:
https://iris.who.int/bitstream/handle

10665/334136/9789240010291-eng.pdf

2. Alkatout I, Biebl M, Momenimovahed
Z, Giovannucci E, Hadavandsiri F,
Salehiniya H, et al. Has COVID-19
affected cancer screening programs?
A systematic review. Front Oncol.

2021;11:675038.  https://doi.org/10
.3389/fonc.2021.675038

3. DeGroff A, Miller J, Sharma K, Sun J,
Helsel W, Kammerer W, et al. COVID-
19 impact on screening test volume
through the National Breast and
Cervical Cancer early detection pro-
gram, January-June 2020, in the United
States. Prev Med. 2021;151:106559.
https://doi.org/10.1016/j.ypmed.2021
.106559

4. Adams C, Torode J, Henshall S, Cazap
E, Ryel AL, Grey N. The World Cancer
Declaration: from resolution to action.
Lancet Oncol. 2011;12(12):1091-2.
https://doi.org/10.1016/S1470-2045

11)70298-4

5. Cavalli F. The World Cancer Decla-
ration: a roadmap for change. Lancet
Oncol. 2008;9(9):810-1. https://doi
.0rg/10.1016/S1470-2045(08)70213-4

6. Beck K, Thompson RL, Allen K,
Wiseman M, Marmot M. Policies and
actions for cancer prevention: food,
nutrition and physical activity. Open
Obes J. 2010;2:81-94. https://doi.org
/10.2174/1876823701002010081

10.

11.

12.

13.

Hancock T. Erosion of public health
capacity should be a matter of con-
cern for all Canadians. Can J Public
Health. 2018;108(5-6):e458-61. https://
doi.org/10.17269/CJPH.108.6556

Guyon A, Hancock T, Kirk M,
MacDonald M, Neudorf C, Sutcliffe P,
et al. The weakening of public health:
a threat to population health and
health care system sustainability. Can
J Public Health. 2017;108(1):e1-6.
https://doi.org/10.17269/cjph.108
.6143

Guyon A, Perreault R. Public health
systems under attack in Canada: evi-
dence on public health system perfor-
mance challenges arbitrary reform.
Can J Public Health. 2016;107(3):e326-
9. https://doi.org/10.17269/cjph.107
5273

Potvin L. Canadian public health
under siege. Can J Public Health.

2014;105(6):e401-3. https://doi.org/10
.17269/cjph.105.4960

Hanusaik N, O’Loughlin JL, Kishchuk
N, Paradis G, Cameron R. Organiza-
tional capacity for chronic disease
prevention: a survey of Canadian
public health organizations. Eur J
Public Health. 2010;20(2):195-201.
https://doi.org/10.1093/eurpub

/ckp140

Hanusaik N, O’Loughlin JL, Kishchuk
N, Eyles J, Robinson K, Cameron R.
Building the backbone for organisa-
tional research in public health sys-
tems: development of measures of
organisational capacity for chronic
disease prevention. J Epidemiol
Community Health. 2007;61(8):742-9.

https://doi.org/10.1136/jech.2006
.054049
National Collaborating Centre for

Healthy Public Policy. Profiles of
public health systems in Canada:
Ontario [Internet]. Québec City (QC):
National Collaborating Centre for
Healthy Public Policy; 2021 [cited 2024
Aug 14]. Available from: https://ccnpps
-ncchpp.ca/docs/2021-Profiles-of
-Public-Health-Systems-in-Canada

-Ontario.pdf

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://iris.who.int/bitstream/handle/10665/334136/9789240010291-eng.pdf
https://iris.who.int/bitstream/handle/10665/334136/9789240010291-eng.pdf
https://doi.org/10.3389/fonc.2021.675038
https://doi.org/10.3389/fonc.2021.675038
https://doi.org/10.1016/j.ypmed.2021.106559
https://doi.org/10.1016/j.ypmed.2021.106559
https://doi.org/10.1016/S1470-2045(11)70298-4
https://doi.org/10.1016/S1470-2045(11)70298-4
https://doi.org/10.1016/S1470-2045(08)70213-4
https://doi.org/10.1016/S1470-2045(08)70213-4
https://doi.org/10.2174/1876823701002010081
https://doi.org/10.2174/1876823701002010081
https://doi.org/10.17269/CJPH.108.6556
https://doi.org/10.17269/CJPH.108.6556
https://doi.org/10.17269/cjph.108.6143
https://doi.org/10.17269/cjph.108.6143
https://doi.org/10.17269/cjph.107.5273
https://doi.org/10.17269/cjph.107.5273
https://doi.org/10.17269/cjph.105.4960
https://doi.org/10.17269/cjph.105.4960
https://doi.org/10.1093/eurpub/ckp140
https://doi.org/10.1093/eurpub/ckp140
https://doi.org/10.1136/jech.2006.054049
https://doi.org/10.1136/jech.2006.054049
https://ccnpps-ncchpp.ca/docs/2021-Profiles-of-Public-Health-Systems-in-Canada-Ontario.pdf
https://ccnpps-ncchpp.ca/docs/2021-Profiles-of-Public-Health-Systems-in-Canada-Ontario.pdf
https://ccnpps-ncchpp.ca/docs/2021-Profiles-of-Public-Health-Systems-in-Canada-Ontario.pdf
https://ccnpps-ncchpp.ca/docs/2021-Profiles-of-Public-Health-Systems-in-Canada-Ontario.pdf

14.

15.

16.

17.

18.

19.

20.

21.

Health Promotion and Chronic Disease Prevention in Canada

Geda NR, Janzen B, Pahwa P. Chronic
disease multimorbidity among the
Canadian population: prevalence and
associated lifestyle factors. Arch Public

Health. 2021;79(1):60. https://doi.org
10.1186/s13690-021-00583-7

Pefoyo AJ, Bronskill SE, Gruneir A,
Calzavara A, Thavorn K, Petrosyan Y,
et al. The increasing burden and com-
plexity of multimorbidity. BMC Public
Health. 2015;15:415. https://doi.org
10.1186/s12889-015-1733-2

Roberts KC, Rao DP, Bennett TL,
Loukine L, Jayaraman GC. Prevalence
and patterns of chronic disease multi-
morbidity and associated determinants
in Canada. Health Promot Chronic
Dis Prev Can. 2015;35(6):87-94. https://
doi.org/10.24095/hpcdp.35.6.01

World Health Organization. COVID-
19 and NCDs: Conceptual Framework
for the WHO NCD/WIN Technical
Working Group. Geneva (CH): WHO;
2020 Apr 06.

Laires PA, Dias S, Gama A, Moniz M,
Pedro AR, Soares P, et al. The asso-
ciation between chronic disease and
serious COVID-19 outcomes and its
influence on risk perception: survey
study and database analysis. JMIR
Public Health Surveill. 2021;7(1):e22794.
https://doi.org/10.2196/22794

Liu H, Chen S, Liu M, Nie H, Lu H.
Comorbid chronic diseases are strongly
correlated with disease severity among
COVID-19 patients: a systematic review
and meta-analysis. Aging Dis. 2020;
11(3):668-78. https://doi.org/10.14336
/AD.2020.0502

Mahamat-Saleh Y, Fiolet T, Rebeaud
ME, Mulot M, Guihur A, El Fatouhi
D, et al. Diabetes, hypertension, body
mass index, smoking and COVID-19-
related mortality: a systematic review
and meta-analysis of observational
studies. BMJ Open. 2021;11(10):e052777.
https://doi.org/10.1136/bmjopen-2021
-052777

De Frel DL, Atsma DE, Pijl H, Seidell
JC, Leenen PJ, et al. The impact of
obesity and lifestyle on the immune
system and susceptibility to infec-
tions such as COVID-19. Front Nutr.
2020;7:597600. https://doi.org/10.3389
/fnut.2020.597600

Research, Policy and Practice

22.

23.

24.

25.

26.

27.

28.

29.

Hamer M, Kivimdki M, Gale CR, Batty
GD. Lifestyle risk factors, inflamma-
tory mechanisms, and COVID-19 hos-
pitalization: a community-based cohort
study of 387,109 adults in UK. Brain
Behav Immun. 2020;87:184-7. https://
doi.org/10.1016/j.bbi.2020.05.059

Tavakol Z, Ghannadi S, Tabesh MR,
Halabchi F, Noormohammadpour P,
Akbarpour S, et al. Relationship
between physical activity, healthy
lifestyle and COVID-19 disease seve-
rity; a cross-sectional study. Z Gesundh
Wiss. 2023;31(2):267-75. https://doi
.0rg/10.1007/s10389-020-01468-9

Wang Y, Min J, Khuri J, Xue H, Xie B,
Kaminsky LA, et al. Effectiveness of
mobile health interventions on dia-
betes and obesity treatment and
management: systematic review of
systematic reviews. JMIR Mhealth
Uhealth. 2020;8(4):e15400. https://
doi.org/10.2196/15400

Chatterjee A, Prinz A, Gerdes M,
Martinez S. Digital interventions on
healthy lifestyle management: syste-
matic review. J Med Internet Res.
2021;23(11):e26931. https://doi.org/10
.2196/26931

Soltwisch BW. The paradox of organi-
zational rigidity: a contingency model
for information processing during
times of opportunity and threat. J
Leadersh Organ Stud. 2015;22(4):395-
403. https://doi.org/10.1177/1548051
8155948

Statistics Canada. Sources of funding
received by non-profit organizations,
2023: Table 33-10-0798-01 [Internet].
Ottawa (ON): Statistics Canada; 2024
Mar 20 [cited 2024 Aug 14]. https://
doi.org/10.25318/3310079801-eng

Brinkerhoff JM. Government-nonpro-
fit partnership: a defining framework.
Public Admin Dev. 2002;22(1):19-30.
https://doi.org/10.1002/pad.203

Moeenian M, Khamseh A, Ghazavi
M. Social innovation based on colla-
boration between government and
non-governmental organizations in
COVID-19 crisis: evidence from Iran.
Infect Dis Poverty. 2022;11(1):13.
https://doi.org/10.1186/s40249-021

-00923-3

30. Podsakoff PM, Organ DW. Self-reports

in organizational research: problems
and prospects. J Manage. 1986;12(4):
531-44. https://doi.org/10.1177/0149
206386012004

Vol 45, N° 7/8, July/August 2025



https://doi.org/10.1186/s13690-021-00583-7
https://doi.org/10.1186/s13690-021-00583-7
https://doi.org/10.1186/s12889-015-1733-2
https://doi.org/10.1186/s12889-015-1733-2
https://doi.org/10.24095/hpcdp.35.6.01
https://doi.org/10.24095/hpcdp.35.6.01
https://doi.org/10.2196/22794
https://doi.org/10.14336/AD.2020.0502
https://doi.org/10.14336/AD.2020.0502
https://doi.org/10.1136/bmjopen-2021-052777
https://doi.org/10.1136/bmjopen-2021-052777
https://doi.org/10.3389/fnut.2020.597600
https://doi.org/10.3389/fnut.2020.597600
https://doi.org/10.1016/j.bbi.2020.05.059
https://doi.org/10.1016/j.bbi.2020.05.059
https://doi.org/10.1007/s10389-020-01468-9
https://doi.org/10.1007/s10389-020-01468-9
https://doi.org/10.2196/15400
https://doi.org/10.2196/15400
https://doi.org/10.2196/26931
https://doi.org/10.2196/26931
https://doi.org/10.1177/15480518155948
https://doi.org/10.1177/15480518155948
https://doi.org/10.25318/3310079801-eng
https://doi.org/10.25318/3310079801-eng
https://doi.org/10.1002/pad.203
https://doi.org/10.1186/s40249-021-00923-3
https://doi.org/10.1186/s40249-021-00923-3
https://doi.org/10.1177/0149206386012004
https://doi.org/10.1177/0149206386012004

https://doi.org/10.24095/hpcdp.45.7/8.04

Other PHAC publications

Notice in the HPCDP Journal
licensed under a Creative Commons
Attribution 4.0 International License

(OMOM

Researchers from the Public Health Agency of Canada also contribute to work published in other journals and books. Look for
the following articles published in 2025:

Afifi TO, McCarthy JA, Osorio A, MacGowan L, Taillieu TL, Stewart-Tufescu A, [...] Tonmyr L, et al. Child abuse prevalence estimates
in Canada; comparisons of nationally representative data from 2012 to 2022: a population-based study. Lancet Reg Health Am.
2025;45:101072. https://doi.org/10.1016/j.lana.2025.101072

Baysac D-J, Guay M, Chen R, Dubé E, MacDonald SE, Driedger SM, Gilbert NL. Did inequalities in COVID-19 vaccination resolve
over time? Insights from the Canadian Community Health Survey. Vaccine. 2025;56:127153. https://doi.org/10.1016/j.vaccine.2025.127153

Capaldi CA, Wassef K, Varin M, Vallieres E, Roberts KC. Sense of control and positive mental health outcomes among adults in
Canada during the COVID-19 pandemic. Health Rep. 2025;36(4):14-26. https://doi.org/10.25318/82-003-x202500400002-eng

Chaput J-P, Tremblay MS, Goldfield GS, Prince SA, Biswas A, Colley RC, Lang JJ. Is working from home good for mental health and
well-being? Associations between work location, self-rated mental health, life satisfaction, and life and work stress among Canadian
adults. Ment Health Prev. 2025;38:200418. https://doi.org/10.1016/j.mhp.2025.200418

Cheta N, Zakaria D, Demers A, Abdullah P, Aziz S. Association between pre-existing chronic conditions and severity of first SARS-
CoV-2 infection symptoms among adults living in Canada: a population-based survey analysis from January 2020 to August 2022.
BMC Public Health. 2025;25(1):981. https://doi.org/10.1186/s12889-025-22041-7

Davenport MH, Ruchat SM, Jaramillo Garcia AP, Ali MU, Forte M, Beamish N, et al. 2025 Canadian guideline for physical activity,
sedentary behaviour and sleep throughout the first year post partum. Br J Sports Med. 2025;59(8):515-26. https://doi.org/10.1136
bjsports-2025-109785

Demchenko I, Prince SA, Merucci K, Cadenas-Sanchez C, Chaput JP, Fraser BJ, [...] Lang JJ. Cardiorespiratory fitness and health in
children and adolescents: an overview of systematic reviews with meta-analyses representing over 125 000 observations covering
33 health-related outcomes. Br J Sports Med. 2025. https://doi.org/10.1136/bjsports-2024-109184

De Rubeis V, Tonmyr L, Tanaka M, Afifi T, Catherine N, Osorio A, et al. The psychometric properties of childhood physical and
sexual abuse measures in two Canadian samples of youth and emerging adults. PLoS ONE. 2025;20(5):e0318448. https://doi.org
10.1371/journal.pone.0318448

Ding X, McVarnock A, Li M, Coplan RJ, Ooi LL, Yu J, et al. Motivations for social withdrawal and socio-emotional functioning among
urban/suburban Chinese children. J Appl Dev Psychol. 2025;98:101787. https://doi.org/10.1016/j.appdev.2025.101787

Ghanem S, Marulappa N, Qiang V. Key considerations for applying intersectionality theory to partner and stakeholder engagement
in public health. Can J Public Health. 2025. https://doi.org/10.17269/s41997-025-01023-7

Ghanem S, Moraleja M, Gravesande D, Rooney J. Integrating health equity in artificial intelligence for public health in Canada: a
rapid narrative review. Front Public Health. 2025;13:1524616. https://doi.org/10.3389/fpubh.2025.1524616

Halsall T, Mahmoud K, Drabenstott M, Orpana H, Iyer SN, Kristjansson A, et al. Processes of development related with the imple-
mentation of the Icelandic prevention model in a rural Canadian community. Discov Public Health. 2025;22(1):67. https://doi.org
10.1186/s12982-025-00443-7

Kobewka D, Hakimjavadi R, Yin CY, Scott M, Talarico R, Ramsay T, et al. Cognitive and functional decline among long-term care resi-
dents. JAMA Netw Open. 2025;8(4):e255635. https://doi.org/10.1001 /jamanetworkopen.2025.5635

Lam S, Raza S, Hansen L. Engaging scientists in science policy: experiences from Canada. Public Health Rev. 2025;46:1607130.
https://doi.org/10.3389/phrs.2025.1607130

Health Promotion and Chronic Disease Prevention in Canada
Vol 45, N° 7/8, July/August 2025 Research, Policy and Practice



https://doi.org/10.24095/hpcdp.45.7/8.04?utm_source=pdf&utm_medium=pdf&utm_campaign=hpcdp-45-7_8

https://doi.org/10.1016/j.lana.2025.101072
https://doi.org/10.1016/j.vaccine.2025.127153

https://doi.org/10.25318/82-003-x202500400002-eng
https://doi.org/10.1016/j.mhp.2025.200418
https://doi.org/10.1186/s12889-025-22041-7
https://doi.org/10.1136/bjsports-2025-109785
https://doi.org/10.1136/bjsports-2025-109785
https://doi.org/10.1136/bjsports-2024-109184
https://doi.org/10.1371/journal.pone.0318448
https://doi.org/10.1371/journal.pone.0318448
https://doi.org/10.1016/j.appdev.2025.101787
https://doi.org/10.17269/s41997-025-01023-7
https://doi.org/10.3389/fpubh.2025.1524616
https://doi.org/10.1186/s12982-025-00443-7
https://doi.org/10.1186/s12982-025-00443-7
https://doi.org/10.1001/jamanetworkopen.2025.5635
https://doi.org/10.3389/phrs.2025.1607130
https://doi.org/10.24095/hpcdp.45.7/8.04?utm_source=pdf&utm_medium=pdf&utm_campaign=hpcdp-45-7_8

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Liu L, Contreras G, Thompson W. Repeat self-harm hospitalizations in Canada: a survival analysis. Inj Epidemiol. 2025;12(1):26.
https://doi.org/10.1186/s40621-025-00576-y

McKenzie K, Belanger B, Parshad S, Xie L, Grywacheski V, Fidler-Benaoudia M. Late mortality among survivors of childhood can-
cer in Canada: a retrospective cohort study. Pediatr Blood Cancer. 2025;72(7):e31700. https://doi.org/10.1002/pbc.31700

Prince SA, Doan N, Butler GP, Srugo SA, Winters M, Colley RC, [...] Lang JJ. Cycling infrastructure and transportational and recre-
ational physical activity in Canadians. J Transp Health. 2025;42:102046. https://doi.org/10.1016/j.jth.2025.102046

Rabeenthira P, Zagrodney KAP, King EC, Nichol KA, McKay SM. What drove clients’ decisions to pause personal homecare services
before and during the pandemic? Health Serv Insights. 2025;18. https://doi.org/10.1177/11786329251335877

Rotondo J, VanSteelandt A, Kouyoumdjian F, Bowes MJ, Kakkar T, Jones G, [...] Murray R, Schleihauf E, [...] Jackson B, [...]
Shah D, Rees EE. Substance-related acute toxicity deaths in Canada from 2016 to 2017: protocol for a retrospective chart review study
of coroner and medical examiner files. JMIR Public Health Surveill. 2025;11:e49981. https://doi.org/10.2196/49981

Sterian M, Naganathan T, Corrin T, Waddell LA. Evidence on the associations and safety of COVID-19 vaccination and post COVID-
19 condition: an updated living systematic review. Epidemiol Infect. 2025;153:e62. https://doi.org/10.1017/50950268825000378

Turner SE, Lang JJ, Doan N, Varin M, Thompson W, Dopko RL. Examining interactions between chronic pain, positive mental
health and coping on past-year suicidal ideation in a Canadian sample. SSM Ment Health. 2025;7:100450. https://doi.org/10.1016/j
.ssmmh.2025.100450

Wang JM, Ng E, Kohen D, Viau R, Rank C, Grundy A. All-cause and cause-specific hospitalization rates among temporary and per-
manent residents living in Canada: a linkage study. Can J Public Health. 2025. https://doi.org/10.17269/s41997-025-00996-9

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice Vol 45, N° 7/8, July/August 2025



https://doi.org/10.1186/s40621-025-00576-y
https://doi.org/10.1002/pbc.31700
https://doi.org/10.1016/j.jth.2025.102046
https://doi.org/10.1177/11786329251335877
https://doi.org/10.2196/49981
https://doi.org/10.1017/S0950268825000378
https://doi.org/10.1016/j.ssmmh.2025.100450
https://doi.org/10.1016/j.ssmmh.2025.100450
https://doi.org/10.17269/s41997-025-00996-9






