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Highlights

•	 Cannabis use change was investi-
gated in a large sample of high 
school students.

•	 Only 14.8% who used cannabis 
reduced their use between grades.

•	 Most use reductions were incremental.
•	 Class attendance and homework 

completion universally improved 
after cessation.

•	 Cessation was not sufficient to 
improve academic performance (course 
marks).

•	 Targeted support for high school 
students who use cannabis is needed.

group.10-13 Cannabis use among youth 
must therefore be a key focus of harm 
reduction research and policy.

While the factors related to initiation of 
cannabis use are being increasingly exam-
ined, little is known about patterns of 
spontaneous cannabis reduction or cessa-
tion among youth. Studies indicate that 
youth are less likely to quit using canna-
bis than other illicit drugs and that those 
who start young use more heavily, have 
worse outcomes and are less likely to stop 
than those who start later.4,14,15 A recent 
review found that hardly any promising 
interventions for drug abuse in youth 
have been documented, especially for 
those under 15 years of age.16 Evidence on 
unprompted reductions may be beneficial 
in aligning substance use intervention 

Abstract

Introduction: Following cannabis legalization in Canada, a better understanding of the 
prevalence of unprompted cannabis use reduction and subsequent effects on youth aca-
demic outcomes is needed to inform harm reduction and health promotion approaches.

Methods: We analyzed a longitudinally linked sample (n = 91 774) from the COMPASS 
prospective cohort study of Canadian high school students attending Grades 9–12 in 
Ontario and Alberta between 2013–2014 and 2016–2017. We investigated the prevalence 
of spontaneous cannabis use reduction and cessation between grade transitions (Grades 
9–10, 10–11, 11–12) and the effect of cessation on academic achievement (current or 
recent math and English course marks) and rigour (usual homework completion and 
past-month truancy).

Results: Only 14.8% of cannabis users decreased their use between grades. Of these, 
two-thirds made only incremental downward changes, a pattern which held true for all 
three transitions. Cessation rates from daily and weekly use decreased every year. After 
cessation, students had better odds than continuing users (OR = 1.23, 95% CI: 1.03–
1.48) and worse odds than never-users (OR = 0.55, 95% CI: 0.31–0.97) for some sub-
categories of math performance. Students who quit cannabis universally improved class 
attendance (OR = 2.48, 95% CI: 1.93–3.19) and homework completion (OR = 2.32, 
95% CI: 1.85–2.92) compared to continuing users.

Conclusion: Increased academic rigour may underlie any improvements seen in aca-
demic performance after cannabis cessation. High school students who use cannabis 
likely need targeted support to facilitate reduction or cessation and subsequent aca-
demic recovery. This indicates that a school-based focus on cannabis harm reduction  
is justified.

Keywords: cannabis, cessation, youth, secondary schools, academic performance, truancy

academic performance, which negatively 
affect their subsequent adult lives.4-9 Many 
teenagers consider cannabis less harmful 
than alcohol and underestimate its risks; 
the perceived comparative safety may 
dovetail with the recent legalization of 
cannabis and the concurrent impact on 
social norms to increase use in this age 

Introduction

Canadian youth use cannabis at the high-
est rates globally, and this usage may be 
becoming more prevalent still.1-3 High fre-
quency and early age of initiation of can-
nabis use have been reliably linked to 
adverse outcomes in youth, including poor 

https://doi.org/10.24095/hpcdp.40.4.01
http://twitter.com/share?text=%23HPCDP%20Journal%20%E2%80%93%20%23Cannabis%20cessation%20among%20youth:%20rates,%20patterns%20and%20academic%20outcomes%20in%20a%20large%20prospective%20cohort%20of%20Canadian%20high%20school%20students&hashtags=PHAC,substanceuse&url=https://doi.org/10.24095/hpcdp.40.4.01
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programs with these trends, increasing 
their likelihood of success.

Research suggests that young cannabis 
users who decrease or cease their use 
improve their outcomes.16-18 However, 
most investigations characterize the effects 
of cessation either in adulthood (following 
long-term substance use) or in the very 
short term (days to weeks). Youth who 
have quit using cannabis have been found 
to improve their functioning in most neu-
rocognitive domains (e.g. executive func-
tion) to the extent of reversing almost all 
negative effects, except those on learning 
and memory.19,20 However, little is known 
about medium-term effects (months to a 
year) of cannabis cessation in adolescence 
on academic outcomes, which significantly 
contribute to subsequent life trajectories.

In a study using a population similar to 
one we use in the current study, Patte et 
al. describe the negative effect of cannabis 
use on academic outcomes.4 That investi-
gation found that students who began 
using cannabis were less likely to regu-
larly attend class, complete homework 
and achieve high marks than students 
who abstained. However, whether canna-
bis use cessation reversed or modified 
these outcomes was not examined. 
Knowing that cannabis initiation affects 
academic outcomes, the aim of this work 
was to determine whether and how can-
nabis cessation affects such outcomes 
among youth in the medium term, that is, 
during their school career and prior to 
their transition into adulthood.

The objectives of this investigation were 
to describe the prevalence and rates of 
cannabis use reductions in youth; to 
establish their impacts on academic 
achievement (math and English marks); 
and to investigate their effect on academic 
rigour (class attendance and homework 
completion). 

Methods

Study

The prospective cohort study COMPASS 
collects hierarchical data once a year from 
a sample of Grade 9–12 students (student-
level data) and the secondary schools they 
attend.21 This report used student-level 
linked-longitudinal22 data from Year 2 (Y2; 
2013–2014), Year 3 (Y3; 2014–2015), Year 
4 (Y4; 2015–2016) and Year 5 (Y5; 2016–
2017). Students were linked over time 

with anonymous identifier codes. The 
COMPASS student-level questionnaire was 
used during class time to collect data on 
student demographics and measures rele-
vant to multiple behavioural domains, 
such as substance use, nutrition, physical 
activity and mental health, as well as their 
correlates. Items were based on national 
guidelines or national surveillance tools 
as previously described.21 Measures used 
for this report are those for cannabis use 
frequency, academic achievement in math 
and English, homework completion and 
truancy. 

A full description of the COMPASS study 
methods, including a series of in-depth 
technical reports, and ethical approval 
is available in print21 and online (www 
.compass.uwaterloo.ca).

Data

Data were collected from a convenience 
sample of secondary schools in Ontario 
(n = 79) and Alberta (n = 10) that per-
mitted use of active-information passive-
consent parental permission protocols.21 
Y2 data were collected from 45 298 stu-
dents in the 89 schools (79.2% participa-
tion rate, mean [SD] age 16.0 [5.8] years); 
Y3 data from 42 355 students in 87 schools 
(78.8%, 16.0 [6.1] years); Y4 data from 
40 436 students in 81 schools (79.9%, 16.1 
[6.5] years); and Y5 data from 43 245 stu-
dents in 88 schools (76.6%, 16.0 [6.1] 
years). 

Three-quarters (75.6%) of students identi-
fied their race/ethnicity as White. A fur-
ther 10.9% reported “Other/mixed,” 5.3% 
Asian, 3.6% Black, 2.7% Aboriginal and 
1.9% Latin American/Hispanic race/ethnicity. 

Data were linked between any two con-
secutive years,23 resulting in a dataset con-
taining 91 774 linked reports generated by 
37 231 students (51.9% female). To model 
longer-term effects of cessation, students 
were linked for three consecutive years, 
resulting in 42 861 reports generated by 
13 476 students (52.2% female). The 
reduction in sample size was as a result of 
students missing data collection due to 
scheduled spares, absences from class for 
other reasons or changing schools between 
data collections. 

As previously reported,23 COMPASS stu-
dents who could not be linked were more 

likely to report use of cannabis, alcohol 
and tobacco.

Cannabis use

Consistent with national surveillance meas
ures on youth substance use,24 students 
were asked, “In the last 12 months, how 
often did you use marijuana or cannabis?” 
One of nine responses was possible: “I 
have never used marijuana,” “I have used 
marijuana but not in the last 12 months,” 
“Less than once a month,” “Once a month,” 
“2 or 3 times a month,” “Once a week,” 
“2 or 3 times a week,” “4 to 6  times a 
week” and “Every day.” Consistent with 
previous work, 4 responses were recoded 
for analysis into non-use (never used or 
no use in the past 12 months); rare (less 
than once a month); monthly (1–3 times a 
month); weekly (1–6 times a week); and 
daily (every day) use. 

The rates of non-response to this question 
were 1.7% (Y2), 1.5% (Y3), 1.6% (Y4) 
and 1.5% (Y5).

In the two-year linked sample, changes in 
cannabis use frequency from baseline to 
follow-up were categorized as non-use 
(no use at baseline or follow-up); use (use 
reported at both time points with fre-
quency remaining constant or increasing 
between time points); reduction (use 
reported at both time points with fre-
quency decreasing from baseline to fol-
low-up); and cessation (cannabis use 
reported at first time point with non-use 
reported at the second). Students report-
ing continued non-use at second follow-
up a year later (cannabis use pattern 
Yes–No–No) were included in the “con-
tinuing cessation” group. The two refer-
ence groups consisted of “continuing 
users” who reported use and “never-
users” who reported non-use at all rele-
vant time points.

Substance use variables

Students were asked the following ques-
tions: “On how many of the last 30 days 
did you smoke one or more cigarettes?” 
and “In the last 12 months, how often did 
you have 5 drinks of alcohol or more on 
one occasion?” Students who indicated 
they had smoked at least one cigarette in 
the last 30 days were classified as current 
smokers, while students who reported 
drinking five or more alcoholic drinks at 
least once a month were classified as cur-
rent binge drinkers.

http://www.compass.uwaterloo.ca
http://www.compass.uwaterloo.ca
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Academic variables

Students were asked about their academic 
performance with two questions, one 
each for math and English performance: 
“In your current or most recent Math/
English course, what is your approximate 
overall mark?” The same seven response 
options were given for both subjects: “90–
100%,” “80–89%,” “70–79%,” “60–69%,” 
“55–59%,” “50–54%” and “less than 
50%.” Consistent with previous work,4 
the last three options were recoded into 
“less than 60%” and used as the reference 
category during analysis. 

Students were then asked about their aca-
demic rigour with two questions. The first 
asked about truancy, “In the last 4 weeks, 
how many classes did you skip when you 
were not supposed to?” There were six 
response options: “0 classes,” “1 or 2 clas
ses,” “3 to 5 classes,” “6 to 10 classes,” 
“11 to 20 classes” and “more than 20 clas
ses.” For the analysis, the first option (no 
classes skipped) was used as given, with 
the remaining options recoded into “1–5 clas
ses skipped” (options 2 and 3) and “6 or 
more classes skipped” (options 4 to 6). 
The latter was used as the reference cate-
gory. The second question to do with aca-
demic rigour asked about homework 
completion with the question “How often 
do you go to class without your home-
work complete?” Four response options 
were offered: “never,” “seldom,” “often” 
and “usually.” For the analysis, “usually” 
was used as the reference category. 
Baseline missing rates for these variables 
were 2.6% (math mark), 3.1% (English 
mark), 1.8% (truancy) and 2% (home-
work completion).

Statistical analysis

Analyses were conducted in SAS version 
9.4 (SAS Institute Inc., Cary, NC, USA). A 
multinomial logit transition model was 
used to account for bivariate dependen-
cies between observations at two consecu-
tive time points. The transition model, as 
a type of Markov model, concentrates on 
overall gross changes between consecu-
tive occasions, for example, before and 
after a school grade transition. The multi-
nomial logit transition model is a regres-
sion model in which the odds of choosing 
higher categories of the response variable 
rather than other categories are assumed 
to depend on the values of response(s) in 
previous time points. 25

The transitional model used here is the 
first-order Markov model in which Yt is 
assumed to depend only on the state at 
t−1, and not on responses at earlier occa-
sions. This modelling approach is well-
established and has previously been used 
to analyse transitions in similar con-
texts.26,27 Here, log odds of cannabis use 
status at time t rather than the reference 
category of non-user are described as:

log    = βXij + α1Yit-1  j = 2,3,4( p(Yit = j|Xit, Yit-1)

p(Yit = 1|Xit, Yit-1))
where Yit−1 denotes the response of indi-
vidual i at previous cannabis use status, X 
represent the vector of covariates with the 
corresponding coefficients of β, and j indi-
cates cannabis use status. Available case 
analysis was used for multinomial regres-
sion models, which were adjusted for 
grade, current smoking, current binge 
drinking and academic performance at 
baseline.

Results

Sample characteristics

Of the reports contained in the sample, 
20.9% (n = 18 916) included cannabis 
use at any level (Table 1). Rates of binge 
drinking were similar (19.1%) while 
smoking rates were substantially lower 
(8.3%). Cannabis use prevalence steeply 
decreased with increasing frequency of 
use, such that approximately two-thirds 
(68.9%) of use reports described monthly 
or rare use and one-third (31.1%) recorded 
weekly or daily use. Male students were 
more likely to report substance use of any 
category.

Reports of academic performance favoured 
female students for both math and English 
marks. Female students were also more 
likely to never attend class without home-
work complete and were less likely to 
have not skipped any classes in the pre-
ceding four weeks. Male students were 
more likely to report skipping more than 
six classes. Overall, less than one-third of 
reports indicated skipped classes or leav-
ing homework incomplete often or usually.

Reduction and cessation rates

Only 14.8% (n = 2805) of cannabis use 
reports showed any magnitude of decrease 
in frequency, with total cessations (n = 1596) 
being the most common (56.9%). Decreases 
from low levels of use accounted for a 

sizable proportion of total reports, with 
42.7% of reductions from monthly to rare 
(Figure 1A) and 56.6% of cessations from 
rare use (Figure 1B). The majority (78.4%) 
of reductions reported (n  =  948) were 
incremental, that is, from one frequency 
category to the next lowest. Taken together 
with the high number of cessation reports 
from rare use, two-thirds (66.0%) of 
reported decreases were between adjacent 
use categories.

Reduction rates (Figure 1C) were highest 
between adjacent use categories, with ces-
sation rates (Figure 1D) peaking at either 
end of the frequency spectrum (rare and 
daily use). This pattern held true for both 
male and female students and the three 
grade transitions examined. Reductions 
were most likely to occur from monthly to 
rare use (5.2-fold), with those from daily 
use lower by 1.3-fold (to weekly), 2.5-fold 
(to monthly) and 3.0-fold (to rarely). 
Reductions from weekly use also occurred 
1.2-fold (to monthly) and 2.4-fold (to 
rare) less often. Cessations from daily use 
occurred at rates 1.4-fold lower than those 
from rare use, with those from monthly 
and weekly use (1.8- and 2.0-fold) still 
less prevalent.

Several different trajectories were observed 
for individual rates. Cessation rates from 
daily and weekly use decreased with grade 
(−5.6% and −6.6% in total, respec-
tively) as did the rate of reductions from 
weekly to rare use (−1.8%). Continuing 
increases between grades were observed 
for reduction rates from daily to rare 
(+2.1%), weekly to monthly (+2.6%) 
and monthly to rare use (+4.7%). Rates 
of reduction from daily to monthly and 
cessation from rare use first decreased 
(−3.2% and −1.6%, respectively) and 
then plateaued (±0.0% and +0.7%, 
respectively) with advancing grade, while 
the reverse was true of cessations from 
monthly use (+0.3%, then −2.0%) and 
reduction from daily to weekly use (1.6%, 
then −1.8%).

Total average cessations rates decreased 
(−3.7%) and total average reduction 
rates slightly increased (+0.7%) with 
increasing grade. The highest average 
rates were reported for cessations from 
rare use and for reductions from monthly 
to rare use, while the lowest were 
observed for reductions from daily use to 
rare and monthly use. On average, the 
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combined reduction and cessation rate 
decreased with increasing grade (−1.5%).

Effect of cessation on academic 
performance

Students who ceased cannabis use 
improved in some aspects of academic 
achievement compared to those who con-
tinued to use (Table 2). At first follow-up 
(Year 2), those students who quit using 
cannabis had significantly higher odds 

(OR = 1.23, 95% CI: 1.03–1.48) of achiev-
ing a math mark of 80–89% (compared to 
one of less than 60%); at second follow-
up (Year 3), they had significantly higher 
odds (OR = 2.01; 95% CI: 1.08–3.71) of 
achieving a math mark of 90–100%. There 
was no difference in their odds of achiev-
ing higher English marks compared to 
continuing users at either follow-up. In 
addition, the nonsignificant improvements 
in odds seen at first follow-up were mostly 
reversed at second follow-up.

Compared to never-users, continuing abstain
ers mostly did not have significantly dif-
ferent odds of achieving math or English 
marks above 60%. A difference was 
observed for a single category, at second 
follow-up, where abstainers had signif
icantly lower odds of achieving math 
(OR  =  0.55, 95% CI: 0.31–0.97) and 
English (OR = 0.48, 95% CI: 0.24–0.95) 
marks between 80% and 89%. All nonsig-
nificant odds ratios, compared to never 
use, were less than 1.

Overall, few significant differences were 
observed, and confidence intervals increased 
at second follow-up. Cessation and con-
tinued abstinence led to some improve-
ments in math marks compared to 
continuing users, but negative differences 
to never-users remained; this was also 
observed for English marks. Simulta
neously, confidence intervals increased 
between the first and second follow-up by 
up to 5-fold—at least by 2-fold for most 
categories and by 2.37-fold on average.

Effect of cessation on academic rigour

Cannabis cessation had a beneficial effect 
on academic rigour (Table 3). Students 
who quit using cannabis had significantly 
higher odds of never (OR = 2.32, 95% CI: 
1.85–2.92) or seldom (OR = 1.52, 95% 
CI: 1.25–1.85) attending class without 
their homework complete compared to 
students who continued using. Those who 
continued to abstain also had significantly 
higher odds at second follow-up of never 
(OR = 2.52; 95% CI: 1.19–5.34) leaving 
their homework incomplete. 

Cessation significantly improved students’ 
odds of skipping no (OR = 2.48, 95% CI: 
1.93–3.19) or less than six (OR = 1.45, 95% 
CI: 1.13–1.86) classes, with continuing 
abstinence also significantly improving 
odds of never skipping class (OR = 4.12, 
95% CI: 1.78–6.49).

Students who stopped using cannabis 
and/or continued to abstain from use did 
not differ significantly from never-users in 
terms of their odds of completing home-
work and attending class. They had simi-
lar odds of completing homework and 
lower (though nonsignificant) odds of 
skipping less than six classes. However, 
confidence interval ranges for all meas
ures increased 3.5-fold on average between 
the first and second follow-up.

TABLE 1 
Substance use and academic performance at baseline of all reports collected from high 

school students taking part in COMPASS between 2013/2014 and 2016/2017

Total (%) Female (%) Male (%) p value

Cannabis use

Total 18 916 (20.9) 9 634 (20.7) 9 282 (21.8) < .001

Daily 2 062 (2.3) 684 (1.5) 1 378 (3.2) < .001

Weekly 3 820 (4.2) 1 691 (3.6) 2 129 (5.0)

Monthly 5 101 (5.6) 2 661 (5.7) 2 440 (5.7)

Rarely 7 933 (8.8) 4 598 (9.9) 3 335 (7.8)

Tobacco smoking 7 438 (8.3) 3 476 (7.4) 3 962 (9.2) < .001

Binge drinking 17 210 (19.1) 8 461 (18.1) 8 749 (20.3) < .001

Grade 

9 20 208 (22.5) 10 255 (21.9) 9 953 (23.1)

10 29 264 (32.5) 15 117 (32.3) 14 147 (32.8)

11 24 970 (27.8) 13 257 (28.4) 11 713 (27.2)

12 15 438 (17.2) 8 124 (17.4) 7 314 (16.9)

Math course mark

100–90% 17 774 (20.2) 9 767 (21.3) 8 007 (19.1) < .001

89–80% 26 406 (30.0) 14 480 (31.5) 11 926 (28.4)

79–70% 21 657 (24.6) 10 965 (23.9) 10 692 (25.5)

69–60% 12 155 (13.8) 6 072 (13.2) 6 083 (14.5)

≤ 59% 9 914 (11.4) 4 662 (10.1) 5 255 (12.5)

English course mark

100–90% 12 114 (13.8) 8 252 (17.9) 3 862 (9.3) < .001

89–80% 34 481 (39.3) 20 197 (44.0) 14 284 (34.2)

79–70% 26 667 (30.4) 12 147 (26.4) 14 520 (34.7)

69–60% 9 659 (11.0) 3 755 (8.2) 5 904 (14.1)

≤ 59% 4 828 (5.5) 1 597 (3.5) 3 231 (7.7)

Attend class without homework complete

Never 18 175 (20.2) 10 557 (22.4) 7 618 (17.7) < .001

Seldom 48 857 (54.2) 26 289 (55.9) 22 568 (52.4)

Often 15 979 (17.7) 7 220 (15.3) 8 759 (20.3)

Usually 7 140 (7.9) 3 012 (6.4) 4 128 (9.6)

Classes skipped in past 4 weeks

0 67 695 (75.0) 34 784 (73.8) 32 911 (76.4) < .001

1–5 19 905 (22.1) 11 094 (23.5) 8 811 (20.4)

6+ 2 637 (2.9) 1 245 (2.7) 1 392 (3.2)

Notes: Sample contains individuals linked for any two consecutive years. Values indicate reports. Pertinent p values for gender 
differences are given.
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Discussion

To our knowledge, this study is the first to 
describe incidence and rates of cannabis 
cessation among Canadian high school 
students. In this large sample, very few 
students reduced their use. Though half of 
those reductions were complete cessa-
tions, this result may be explained by pro-
portionally higher rates of cessation from 
commonly occurring rare use. This sug-
gests that a large contingent of students 
who experiment with cannabis as part of 
normal risk-taking behaviour never transi-
tion to regular use. Rates for cessation 
from daily use were second most com-
mon, potentially because students using 
at such a high frequency are liable to be 
severely affected in their daily lives4,28 and 
more likely to perceive this as a problem 
themselves and to be targeted by parents 
and teachers as in need of intervention. 

Overall reduction rates decreased as stu-
dents aged, a finding in accordance with 
previously published studies.14,29 

Few regular users spontaneously reduce 
their use. As any decrease in cannabis use 
will improve health status, universal inter-
vention programs are necessary to broadly 
promote cannabis use reduction and 
cessation.

Most reductions observed in this sample 
were by one frequency category only, 
which may be an indication of both the 
lack of impetus for and the difficulty of 
more extensive change. This conclusion is 
in part derived from knowledge of their 
institutional environment: none of the 
schools participating in the COMPASS 
study reported implementing programs to 
promote cannabis use reduction or cessa-
tion. Reviews of the evidence on drug use 

interventions have found that effective 
programs include aspects of self-control 
training and social norm adjustments, with 
the most commonly relied-on knowledge-
based efforts insufficient to prompt change.16,30

Canadian youth perceive cannabis as less 
harmful and easier to quit than other sub-
stances while describing long-term nega-
tive effects on behaviour after cessation.13 
In line with this, the lowest average cessa-
tion rate was observed among weekly 
users, who, though significantly affected 
in terms of their academic achievement,4 
are more likely than monthly users to 
experience withdrawal31,32 and less likely 
than daily users to perceive a problem 
with their use.13,33 The low rates observed 
for high magnitude reductions and cessa-
tions from weekly use suggest that many 
regular users persist in behaviours that 
will significantly increase their morbidity 

FIGURE 1 
Cannabis use reduction and cessation frequencies and proportions among high  
school students taking part in COMPASS between 2013/2014 and 2016/2017

Abbreviations: D, daily; M, Monthly; N, no use; R, rarely; W, weekly.
Notes: Figures A and B: Total frequencies of reductions (A) and cessations (B) reported in the study sample. Frequency of use is described by letter abbreviations. The letter before the dash indi-
cates frequency of use at a given baseline; the letter after the dash indicates frequency of use at follow-up a year later. 
Figures C and D: Proportion of reductions (C) in and cessations (D) of cannabis use by grade step. Data are reports by individuals linked for any two consecutive grades (baseline and follow-up). 
Each column represents the proportion for a given magnitude of change. Grade labels indicate grade at baseline before the dash and grade at follow-up after the dash.
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burden. These students, of key concern 
from a public health perspective, may 
benefit most from targeted interventions 
promoting small changes as a stepping-
stone to ultimate cessation.

Previous work on a similar sample of 
COMPASS students found that all levels of 
cannabis use significantly and negatively 
affects academic achievement, leading to 
lower course marks in both math and 

English.4 In this work, students who 
ceased use did not significantly differ from 
never-users in terms of their course 
marks; neither were many significant dif-
ferences to continuing users found. Our 

TABLE 2 
Impact of cessation of cannabis use on odds of improved academic performance among high school students taking part in COMPASS 

between 2013/2014 and 2016/2017

Nominal odds (95% CI) per course mark range

60–69% 70–79% 80–89% 90–100%

Cessation and continuing abstinence vs. continuing use (Ref.)

Mathematics vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 1.05 (0.87–1.27) 1.19 (1.00–1.42) 1.23 (1.03–1.48)* 1.20 (0.97–1.49)

Continued cessation (Follow-up 2) 0.80 (0.42–1.50) 1.17 (0.68–1.99) 0.95 (0.53–1.72) 2.01 (1.08–3.71)*

English vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 1.11 (0.87–1.41) 1.20 (0.96–1.50) 1.18 (0.94–1.49) 1.26 (0.95–1.67)

Continued cessation (Follow-up 2) 0.67 (0.30–1.50) 0.84 (0.42–1.69) 0.69 (0.34–1.41) 1.07 (0.47–2.43)

Cessation and continuing abstinence vs. never use (Ref.)

Mathematics vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 0.96 (0.80–1.16) 0.98 (0.82–1.17) 0.92 (0.76–1.11) 0.83 (0.66–1.05)

Continued cessation (Follow-up 2) 0.64 (0.36–1.15) 0.78 (0.48–1.30) 0.55 (0.31–0.97)* 0.94 (0.50–1.78)

English vs. ≤ 59% (Ref.)

Cessation (Follow-up 1) 0.92 (0.72–1.18) 0.92 (0.73–1.15) 0.86 (0.67–1.10) 0.83 (0.61–1.13)

Continued cessation (Follow-up 2) 0.63 (0.30–1.32) 0.60 (0.31–1.15) 0.48 (0.24–0.95)* 0.57 (0.26–1.26)

Abbreviations: CI, confidence interval; Ref., reference.
Notes: Reports from students linked for consecutive years who use cannabis in the first year and abstain in the following year (Follow-up 1, pattern Yes–No) or two years (Follow-up 2, pattern 
Yes–No–No) with those who continue to use (Yes–Yes or Yes–Yes–Yes, respectively). Comparison of year 1 with year 2 or 3, respectively. Models corrected for marks at baseline, current binge drink-
ing and current smoking. 
* p < .01. 

TABLE 3 
Impact of cessation of cannabis use on odds of improved academic rigoura among high  

school students taking part in COMPASS between 2013/2014 and 2016/2017

Nominal odds (95% CI) per homework noncompletion and truancy

Cessation and continuing cessation vs. continuing use (Ref.)

No homework vs. usually (Ref.) Never Seldom Often

Cessation (Follow-up 1) 2.32 (1.85–2.92)* 1.52 (1.25–1.85)* 1.22 (0.99–1.50)

Continued cessation (Follow-up 2) 2.52 (1.19–5.34)* 1.33 (0.70–2.53) 1.29 (0.66–2.52)

Classes skipped vs. 6 or more (Ref.) None 1–5 –

Cessation (Follow-up 1) 2.48 (1.93–3.19)* 1.45 (1.13–1.86)* –

Continued cessation (Follow-up 2) 4.12 (1.78–6.49)* 1.68 (0.73–3.89) –

Cessation and continuing abstinence vs. never use (Ref.)

No homework vs. usually (Ref.) Never Seldom Often

Cessation (Follow-up 1) 1.18 (0.94–1.49) 1.02 (0.84–1.24) 0.99 (0.81–1.23)

Continued cessation (Follow-up 2) 1.36 (0.67–2.76) 0.99 (0.54–1.82) 1.18 (0.64–2.19)

Classes skipped vs. 6 or more (Ref.) None 1–5 –

Cessation (Follow-up 1) 0.78 (0.58–1.03) 0.93 (0.70–1.23) –

Continued cessation (Follow-up 2) 0.63 (0.26–1.55) 0.75 (0.35–1.99) –

Abbreviations: CI, confidence interval; Ref., reference.
Notes: Reports from students linked for consecutive years who use cannabis in the first year and abstain in the following year (Follow-up 1, pattern Yes–No) or two years (Follow-up 2, pattern 
Yes–No–No) with those who continue to use (Yes–Yes or Yes–Yes–Yes respectively). Comparison of year 1 with year 2 or 3 respectively. Models corrected for homework completion and truancy at 
baseline, current binge drinking and current smoking. 
a Homework completion and truancy.
* p < .01.
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modelling indicates that, compared to 
continued use, cessation may improve math 
performance, a differential effect that may 
be partially explained by the effects of 
cannabis use being more harmful on 
English than on math scores. 4 Self-reports 
of math-related academic achievement 
tend to be more accurate than those relat-
ing to language studies, which are more 
consistently (if only slightly) overre-
ported.34 Applied to our study, these data 
further underline the likelihood of differ-
ential impacts of cannabis cessation. 
Neurocognitive studies also suggest a 
greater effect of cannabis use on language 
skills and verbal IQ, as well as a faster 
post-cessation recovery of executive func-
tion skills, which underlie mathematical 
reasoning.19,20,28,35 However, these studies 
also show that negative effects on mem-
ory and learning, likely to markedly hin-
der academic performance, remain in the 
long term. In addition, the withdrawal 
process itself may impede functioning and 
obstruct academic recovery.36 The increas-
ing confidence interval ranges in our data 
suggest that individual trajectories vary 
widely and the comparatively lower odds 
ratios of improved performance in ex-
users suggest that cessation may be insuf-
ficient to recover academic performance.

While academic outcomes were only 
slightly affected by cannabis use cessa-
tion, regular class attendance and home-
work completion were significantly and 
overwhelmingly improved compared to 
continued use. Ex-users did not signifi-
cantly differ from never-users in these 
measures. This suggests that improved 
academic rigour may underlie much of 
any improvement seen in academic per-
formance. However, in view of the rela-
tively small scale of those improvements, 
this also suggests that always attending 
class and completing homework is insuf-
ficient to reverse the negative effects of 
cannabis use on academic outcomes. 
Taken together, our data indicate that stu-
dents may require additional academic 
support following cannabis cessation to 
achieve or regain their potential. This may 
seem intuitive, given that course content 
routinely builds on what has been studied 
previously and that regular users may 
have underperformed for several years 
before quitting cannabis use, but in prac-
tice interventions often focus exclusively 
on reducing drug use and do not consider 
the need for additional academic support.16 

In the light of the recent cannabis legaliza-
tion, a focus on educational support post-
cessation may be integral to attenuating 
the harmful effects of increased cannabis 
use among youth. Future work should aim 
to understand which students are targeted 
or referred for cannabis use cessation; to 
establish whether a step-wise approach to 
cannabis use reduction results in higher 
reduction or cessation rates; and to deter-
mine how academic support measures 
can feasibly be integrated into harm 
reduction programs to improve student 
outcomes. Overall, more evidence is needed 
on the medium-term outcomes following 
cannabis cessation in adolescence.

Strengths and limitations

The strengths of the COMPASS study 
include its prospective design, the verified 
validity of survey measures based on 
national guidelines or surveillance tools, 21 
the large sample size and the linkage of 
individuals between collection points. The 
latter inherently accounts for interindivid-
ual variability of time-stable covariates, 
removing some sources of potential con-
founding. Models accounted for academic 
performance at baseline, further account-
ing for factors that may influence both can-
nabis use change and academic outcomes.

This study also has several limitations. 
Self-report questionnaires are subject to 
recall and social desirability biases, lead-
ing to potential underreporting of canna-
bis consumption. However, report linkage 
may account for individual differences 
and therefore mitigate overall response 
bias. Individuals maintaining a high fre-
quency of cannabis use are more likely to 
drop out,37 leading to potential overreport-
ing of reduction or cessation rates in our 
longitudinal study. 

Previous work has found that students 
who quit using cannabis are less likely to 
co-use multiple substances.38 As this mode 
of engagement carries fewer risks than 
poly-substance use and is therefore likely 
to lead to better outcomes, this may have 
resulted in an overestimation of the bene-
fits of cessation in our work. 

As students were followed over two to 
three years, results should be interpreted 
with caution in terms of potential effects 
in the longer term. Students may have 
changed over time in terms of factors per-
tinent to academic performance and can-
nabis use change. As a result, residual 

confounding may have affected analyses, 
though it is unlikely that this variation 
would be so consistently pronounced as 
to notably affect results. 

The schools included in our study were 
from a convenience sample and the results 
are therefore not generalizable. However, 
utilizing a passive-consent protocol decreased 
opportunities for introducing selection 
biases within schools while the large sam-
ple size suggests that results will apply to 
a substantial proportion of high school 
students in the provinces studied (Alberta 
and Ontario).

Conclusion

This study showed that few high school 
students who use cannabis reduce their 
use; that most of those who do take only 
incremental steps towards cessation; and 
that weekly users are the most likely to 
maintain their use. Post-cessation, some 
improvements in academic achievement 
were described, likely due to the observed 
comprehensive increase in class atten-
dance and homework completion. How
ever, most students may require additional 
academic support to counteract lingering 
negative effects. In the context of legaliza-
tion, targeted school-based focussed sup-
port to attenuate the harmful effects of 
increased cannabis use is justified. 
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Highlights

•	 Contact with nature and play are 
integral elements of interventions 
that effectively promote higher 
physical activity and improve social 
connectedness among children and 
youth in outdoor spaces.

•	 Technology is an emerging delivery 
mechanism for outdoor-based inter
ventions that target physical activ-
ity and social connectedness out- 
comes among primary school 
(5–12 years old) and teenage (13–
19 years old) populations.

•	 Youth (13–19 years old) are an 
understudied population for inter-
ventions with physical activity and 
social connectedness outcomes.

•	 Canadian-specific research about 
physical activity and social con-
nectedness among children and 
youth in outdoor spaces is limited, 
even though there is government 
policy tailored to address these 
activities.

is not as robust as for the link between 
physical activity and outdoor spaces. 
Green spaces have been linked to a stron-
ger sense of place which, in turn, leads to 
stronger community identity and more 
vibrant relationship networks.4 Other indi-
vidual and group-level factors affect social 
connectedness, but outdoor spaces can 
reinforce these associations.5,6 For exam-
ple, recreational activities in neighbour-
hood outdoor spaces provide opportunities 
for interaction with others, thus promoting 

Abstract

Introduction: The rise in sedentary behaviour, coupled with the decline in overall men-
tal health among Canadian children and youth in recent decades, demonstrates a clear 
need for applied research that focusses on developing and evaluating cross-disciplinary 
interventions. Outdoor spaces provide opportunities for physical activity and social con-
nectedness, making them an ideal setting to address these critical health concerns 
among children and youth.

Methods: We conducted a rapid review of peer-reviewed (n = 3096) and grey literature 
(n = 7) to identify physical activity and/or social connectedness outdoor space inter-
ventions targeted at children and youth (19 years and under) in Australia and New 
Zealand, Canada, Europe and the United States. We determined if interventions were 
effective by analyzing their research design, confidence intervals and reported limita-
tions, and then conducted a narrative synthesis of the effective interventions.

Results: We found 104 unique studies, of which 70 (67%) were determined to be effec-
tive. Overall, 55 interventions targeted physical activity outcomes, 10 targeted social 
connectedness outcomes and 5 targeted both. Play (n = 47) and contact with nature 
(n  =  25) were dominant themes across interventions, with most taking place in a 
school or park. We report on the identifying features, limitations and implications of 
these interventions.

Conclusion: The incorporation of natural and play-focussed elements into outdoor 
spaces may be effective ways to improve physical activity and social connectedness. 
There is a considerable need for more Canadian-specific research. Novel methods, such 
as incorporating smartphone technology into the design and evaluation of these inter-
ventions, warrant consideration.

Keywords: environment design, exercise, social capital, recreational park, nature, adolescent, 
child, review

Introduction

Adequate amounts of daily physical activ-
ity are important for the optimal growth 
and development of children and youth. 
Routine moderate-to-vigorous physical activ
ity is linked to multiple health benefits 
including reduced risk of high blood pres-
sure, obesity, heart disease, stroke, different 

types of cancer and depression.1,2 Beyond 
health indicators, additional moderate-to-
vigorous physical activity has been linked 
to greater academic achievement, improved 
cognitive performance and higher self- 
esteem.3

Social connectedness has also been linked 
to outdoor spaces, although the evidence 

https://doi.org/10.24095/hpcdp.40.4.02
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the formation of social connections across 
populations.5,7

The notable decline in physical activity 
levels and rise in a sense of social isola-
tion experienced by Canadian children 
and youth in recent decades demonstrates 
a clear need for applied research that 
focusses on developing and evaluating 
interventions to address physical activity 
and social interaction.8,9 Outdoor spaces, 
which we define as including all natural, 
water, sporting, playground and hard-
scaped public open spaces, typically pro-
vide opportunities to connect with nature, 
pursue recreational activities and facilitate 
social connection.10 Such spaces provide 
ideal settings, in our view, to deliver inter-
ventions that address physical inactivity 
and lack of social interaction.11

Interaction with outdoor spaces, specifi-
cally natural and naturalized urban 
spaces, has been associated with positive 
outcomes across physical, mental, social, 
emotional and cognitive measures of 
health and well-being.7,12,13 Areas with 
naturally derived obstacles—dynamic play
scapes—can particularly encourage chil-
dren and youth to engage in active, 
thrilling and risky play. These opportuni-
ties for play can independently test their 
abilities and limits, thereby fostering the 
development of social resilience.14,15

Outdoor spaces play an important role in 
encouraging physical activity and promot-
ing social contact between children and 
youth.5,16 Specifically, research has found 
a positive relationship between natural-
ized spaces and leisure-time activities, 
such as active play, walking and cycling.5 
Trails in outdoor spaces may be suitable 
for active transportation, which is an 
effective way for children and youth to 
achieve recommended levels of daily 
physical activity.17 Further, the natural 
aesthetic of these environments signifi-
cantly increases the desirability of walking 
and cycling.18

While substantial cross-sectional evidence 
exists on the effects of outdoor settings on 
various dimensions of mental health, 
there has been little research on how such 
spaces can be designed to increase social 
connection.12 Childhood wellness has 
been directly tied to social connection.19 
Specifically, increased interactions between 
children and youth appear to improve 
social skills, which increases social 

connection to others.20 The creation of 
positive relationships at a young age may 
protect against poor health outcomes later 
in life.20,21 On the contrary, poor social 
relationships at younger ages have been 
associated with substance abuse, depres-
sion, anxiety, poor relationships and 
decreased academic performance in late 
youth.22 Social connection and physical 
activity are routinely shaped by outdoor 
space, making it an ideal setting for popu-
lation health interventions.

The links between the characteristics of 
outdoor spaces and physical activity or 
social connectedness show how built 
environment factors influence health 
behaviours in children and youth. How
ever, to understand how physical activity 
and social connectedness, in particular, 
may be improved through outdoor spaces, 
we need to examine interventions that tar-
get both these spaces and populations. 
Much of the evidence base that focusses 
on the role of outdoor spaces in shaping 
physical activity and social connectedness 
is cross-sectional, with little testing of 
interventions that alter health behaviours 
through environmental or social modifica-
tions.4-6,8,9,19 Accordingly, this review iden-
tifies and synthesizes peer-reviewed and 
grey literature that addresses outdoor 
space interventions targeted at physical 
activity and/or social connectedness among 
children and youth.

Rationale

The Chief Public Health Officer of Canada’s 
Report on the State of Public Health in 
Canada 2017: Designing Healthy Living 
explored the influences of community 
design and infrastructure on physical and 
mental health.23 Outdoor spaces, such as 
parks, public plazas, forests and trails, 
were identified as important settings for 
promoting change that positively affects 
the health of the Canadian population. 
Federal, provincial and territorial govern-
ments have also recognized the impor-
tance of these spaces and places in 
shaping physical activity through the 2018 
Common Vision for Increasing Physical 
Activity and Reducing Sedentary Living in 
Canada: Let’s get moving.11 This docu-
ment recognizes that children and youth 
are the most efficient population to receive 
targeted interventions given the ability to 
build the foundations for lifelong healthy 
habits. In addition, interventions targeted 
at children and youth could promote 
healthier and more socially engaging 

environments that are beneficial to every-
one. Although all populations are equally 
deserving of intervention-based research 
and policy initiatives, research focussing 
on adult populations was beyond the 
scope of this review.

To investigate the Public Health Agency of 
Canada’s policy priority of increasing 
physical activity and improving social 
connectedness among children and youth, 
we undertook a rapid review of outdoor 
space interventions. Our aim was to iden-
tify interventions that have the greatest 
positive effects on childhood physical 
activity and social connectedness. This 
review critically synthesizes interventions 
in outdoor spaces that have outcome mea-
sures for physical activity or social con-
nectedness among children and youth 
(aged 19 years and less) from Australia, 
Canada, Europe (including Turkey), New 
Zealand and the United States of America 
(USA). This is a research-focussed sum-
mary of the findings from a review, under-
taken at the request of the Public Health 
Agency of Canada’s Centre for Chronic 
Disease Prevention and Health Equity in 
early 2019.

Methods

We undertook a rapid review of peer-
reviewed and grey literature using a two-
stage open-ended process. A rapid review 
is a systematic assessment of established 
knowledge about a topic that captures the 
volume and overall direction of the litera-
ture. We elected to use a rapid review 
approach because of the need for an expe-
dited timeline to inform further research 
and policy in this area. The comprehen-
siveness of the search, thoroughness of 
the quality assessment and details of the 
synthesis are limited by this methodology.24

Search strategy

This rapid review used a two-stage pro-
cess. In the first stage, we undertook a 
keyword search in PAIS Index, PubMed, 
Scopus and Web of Science for systematic 
literature reviews and meta-analyses pub-
lished between 2000 and 2018 (Table 1). 
These studies explored outdoor settings 
from the perspective of physical activity or 
social connectedness.

This stage of the search returned 3103 
reviews, of which 298 were determined to 
be potentially relevant to our investigation.



106Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 40, No 4, April 2020

In the second stage of the search process, 
five independent reviewers manually 
searched the results sections of these 
298 systematic reviews and meta-analyses 
for studies on interventions in outdoor 
spaces with populations aged 19 years or 
less, from Australia, Canada, Europe, New 
Zealand or the USA, that had at least one 
outcome measure for physical activity or 
social connectedness. As stated earlier, we 
defined outdoor spaces as including all 
natural, water, sporting, playground and 
hardscaped public open spaces.

This stage of the search yielded 104 unique 
intervention studies. We report on 70 (67%) 
that we determined to be of sufficient 
quality and impact for inclusion in the 
review (Figure 1).

Selection criteria

The selection criteria—age, setting (out-
door spaces), location and outcome 
measure (physical activity and social con-
nectedness)—were developed with public 
health practitioners based on their 
research and policy needs.

We adopted the World Health Organization’s 
Global Strategy on Diet, Physical Activity 
and Health definition of physical activity 
as bodily movement that occurs as part of 
structured exercise, play, work, mobility 
or recreation.2 We considered social con-
nectedness as encapsulating the presence, 
quantity and quality of social interaction 
between people.19 These definitions were 
used to make scoping decisions and syn-
thesize the evidence base.

Scoping, screening and quality assessment

We developed a quality assessment tool to 
determine the internal reliability and ext
ernal validity of each intervention study. 
Scoping, screening and quality assess-
ment decisions were completed by at least 
two reviewers, working independently. 
Disagreements were resolved through 
consensus after discussion with a third 
team member.

We assessed the research design and 
reporting of each study to determine the 
validity of its findings. This approach was 
inspired by other standardized quality 
assessment protocols. However, given the 
design of our review methodology, the 
lack of quality assessment tools in this 
subject area and the broad variation in 
methodological design and outcome mea-
sures of each intervention study, our 
approach is not a traditional marker of 
study quality.25 Rather, our bespoke qual-
ity assessment uses an approach rooted in 
the core principles of quality appraisal to 
retrieve studies demonstrating interven-
tions that effectively increase physical 
activity and/or social connectedness in 
children and youth.25

We assessed the quality of studies based 
on four types of validity. Internal validity 
was assessed by examining the reporting 
of limitations in the study. Construct 
validity was assessed by comparing the 
composition of the sample to the expected 
population and by appraising the report-
ing of the intervention’s implementation. 
External validity was assessed by apprais-
ing the suitability of a study’s methodolog
ical approach compared to its conclusions. 

Statistical conclusion validity was assessed 
by accounting for the study’s sample size 
and reported effect sizes.

We excluded any study that at least two 
reviewers independently assessed as hav-
ing one or more major flaws in internal, 
construct, external or statistical conclu-
sion validity. As such, our review is a dis-
tillation of intervention-type studies that 
could be used to inform the development 
of future interventions, and in particular, 
the evaluations of these interventions to 
build a more robust evidence base.

Data extraction and synthesis

At least two reviewers, working indepen-
dently, extracted bibliographic details and 
information about the population, inter-
vention, context, outcome, timing and set-
ting for each study determined to be 
relevant and of sufficient quality accord-
ing to its research design, confidence 
intervals and reported strengths and limi-
tations. Disagreements were resolved 
through discussion until consensus was 
reached. Results were synthesized based 
on their common thematic elements as 
determined by public health practitioner 
interest.

Results

The quality assessment rendered 70 unique 
intervention studies for this critical narra-
tive synthesis. The bulk of the interven-
tions focussed on physical activity outcomes 
(n = 55); a few explored social connect-
edness (n  =  10) or both outcomes 
together (n = 5). Play (n = 47) and con-
tact with nature (n = 25) were dominant 

TABLE 1 
Search strings used to identify systematic literature reviews

Database Search string

PAIS Index ( NOFT( ( "built environment" OR "social environment" OR "natural environment" OR "outdoor space" OR greenspace OR "green space" OR 
brownfield OR "public space" OR "open space" OR "recreational space" OR playground OR school ) AND ( "physical activity" OR exercise OR 
"outdoor play" OR "outdoor activity" OR "physical health" OR "social cohesion" OR "social interaction" OR "social capital" OR ( social AND ( 
connect* ) ) OR "mental health" OR wellbeing OR well-being OR wellness ) ) AND NOFT( infant OR toddler OR child OR children OR childhood 
OR adolescent OR teen OR teenager OR youth ) ) AND NOFT( review AND ( rapid OR scoping OR systematic OR "of reviews" OR literature ) )

PubMed (((Environment Design[MeSH Terms]) AND (("Adolescent"[Mesh]) OR "Child"[Mesh]))) AND "Review" [Publication Type]

Scopus ( TITLE-ABS-KEY ( ( "built environment" OR "social environment" OR "natural environment" OR "outdoor space" OR greenspace OR "green 
space" OR brownfield OR "public space" OR "open space" OR "recreational space" OR playground OR school ) AND ( "physical activity" OR 
exercise OR "outdoor play" OR "outdoor activity" OR "physical health" OR "social cohesion" OR "social interaction" OR "social capital" OR ( 
social AND ( connect* ) ) OR "mental health" OR wellbeing OR well-being OR wellness ) ) AND TITLE-ABS-KEY ( infant OR toddler OR child OR 
children OR childhood OR adolescent OR teen OR teenager OR youth ) ) AND TITLE-ABS-KEY ( review AND ( rapid OR scoping OR systematic OR 
"of reviews" OR literature ) )

Web of 
Science

( TS=(children OR adolescents OR youth) AND TS=("physical activity" OR "mental health" OR wellbeing OR well-being OR "social capital" OR 
"social cohesion" OR "social connection" OR "social connectedness") ) AND ( TS=(greenspace OR "green space" OR "outdoor space" OR park 
OR "public space" OR brownfield OR "open space") )
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themes across interventions, with most 
taking place in a school (n = 48) or pub-
lic park (n = 11). The majority (n = 64) 
of studies worked with preschool or ele-
mentary school-aged children (<13 years), 
with a few (n = 20) interventions engag-
ing with secondary school-age popula-
tions (13–19 years). Effect sizes (Cohen’s 
d) in Tables 2, 3 and 4 are reported at the 
95% confidence level using information 
(i.e. means, standard deviations, sample 
size) described in the associated manuscript.

Physical activity

We found 55 interventions that had a 
physical activity outcome, including 8 in 
Australia and New Zealand, 3 in Canada, 
15 in Europe (including Turkey) and 29 in 
USA (Table 2). The most popular form of 
intervention involved modifying the built 
environment or providing additional equip
ment and supports for moderate-to-vigorous 

physical activity.26‑43 Other interventions 
deployed programming44-53 or curriculum 
changes involving outdoor space54-63 to 
promote physical activity. The concept of 
fostering spontaneous play in school and 
community-based settings was often an 
underlying component of these interventions.

Technology was sometimes used as a 
delivery mechanism for the intervention. 
In addition, some interventions leveraged 
active travel as a way to increase physical 
activity through walking school buses or 
improved cycling supports.64-75 An emerg-
ing area for population-level intervention 
research is the use of smartphone and 
remote sensing technology to deliver 
interventions to children and youth.76-80 In 
short, physical activity interventions often 
combine environmental supports and pro-
gramming with a play-based approach to 
reduce knowledge and contextual barriers 
to participation.

Social connectedness

We found 10 interventions with outcomes 
related to social connectedness, from 
across Australia and New Zealand (n = 1), 
Europe (n  =  4) and the USA (n  =  5) 
(Table 3). Many interventions identified 
increasing exposure to nature as a path-
way to increasing social connected-
ness.81-85 In addition, some interventions 
modified features of the built and social 
environment to increase opportunities for 
social interaction.86-90 These opportunities 
were rooted in promoting spontaneous 
and organized play; sometimes they lever-
aged technology to connect participants. 
Effective interventions that increase social 
connectedness appear to rely on creating 
supportive environments with high expo-
sure to natural elements.

Joint outcomes

We identified five interventions in Europe 
(n  =  4) and the USA (n  =  1) that had 

FIGURE 1 
Rapid review search process diagram

PAIS Index
2000–2018

46 citations

3103 reviews screened
for relevance

Inclusion criteria applied to reviews

PubMed
2000–2018

65 citations

Scopus
2000–2018

2278 citations

Web of Science
2000–2018

714 citations

2805 reviews excluded 
after screening

298 reviews included in citation handsearches

Handsearching of review
citation lists

34 studies excluded
after quality assessment

104 studies found
after handsearching

70 studies included in this synthesis
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outcomes for both physical activity and 
social connectedness (Table 4). These 
interventions typically involved modifying 
the built or natural environment to create 
opportunities for physical activity and 
social connection.91-93 Alternatively, inter-
ventions used physical activity as an 
opportunity to promote social connec-
tion.94,95 These multifaceted interventions 
seem to provide the most impactful solu-
tions, as they can improve both physical 
activity and social connectedness among 
children and youth.

Discussion

The broad concern about activity levels 
and socialization among children and 
youth 8,9 provides the impetus for further 
studies that can identify interventions that 
get children and youth outdoors. All three 
levels of government in Canada have 
made moves to better support public use 
of outdoor spaces through funding, pro-
gramming and staff training. Therefore, it 
is ideal to evaluate work that either cap-
tures the effects of ongoing interventions 
in local communities or develops new 
interventions for the Canadian context 
that are informed by international evidence.

Contact with nature is recognized as an 
integral part of health and well-being in 
all populations. The interventions included 
in our review suggest opportunities for 
both physical activity and social connec-
tion among children and youth often 
occur in natural and play-encouraging 
outdoor spaces. Many of the physical 
activity-related studies reviewed identified 
the presence of nature as a moderator of 
the intervention’s effect on physical activ-
ity.30,36,38 Naturalized environments were 
noted as being a clear determinant of 
social connection between children and 
youth.81-85 Given Canada’s high rate of 
naturalized space per capita for over 90% 
of households,96 nature should be viewed 
as a fundamental component of any inter-
vention with a physical activity or social 
connectedness outcome.

Play is an important element of most 
physical activity interventions. Interventions 
from France26 and the United Kingdom41 
provide excellent examples of how to 
easily increase participation in moderate-
to-vigorous physical activity through play-
ground markings and with proactive 
supervision by staff who promote chil-
dren’s games and movement. Play equip-
ment is a common feature of many public 

TABLE 2 
Summary of interventions with physical activity outcomes

Ref. Effect (95% CI)
Sample size 

(n)
Intervention Design

Age 
group

Setting

(47) 
USA

3.28 (2.32, 4.24) 54
Education and 
support groups

CCT Primary Parks

(58) 
USA

0.66 (0.52, 0.80) 1849
Education and 
support groups

RCT
Primary 

Teen
Education

(60) 
EU

1.10 (1.01, 1.19) 19
Naturalized outdoor 
spaces

ITS Primary Education

(61) 
USA

0.87 (0.65, 1.11) 211
Naturalized outdoor 
spaces

CCT Primary Education

(78) 
USA

0.75 (0.34, 1.16) 152
Active and safe routes 
to school

RCT Primary Community

(49) 
USA

2.04 (1.71, 2.37) 147
Naturalized outdoor 
spaces

CCT Primary Parks

(63) 
AN

2.00 (1.99, 2.01) 2965
Education and 
support groups

RCT Primary Education

(57) 
EU

0.02 (−0.66, 0.70) 2287
Recess programs and 
supervision

RCT Primary Education

(79) 
EU

0.46 (0.36, 0.56) 2840
Recess programs and 
supervision

RCT
Primary 

Teen
Education

(33) 
AN

1.55 (1.47, 1.63) 102
Naturalized outdoor 
spaces

ITS Primary Education

(59) 
EU

0.88 (−11.9, 13.7) 19
Naturalized outdoor 
spaces

ITS Primary Education

(77) 
EU

1.29 (1.07, 1.51) 1793
Education and 
support groups

ITS
Primary 

Teen
Education

(54) 
AN

3.99 (−52.3, 60.3) 97
Education and 
support groups

ITS Primary Education

(68) 
EU

0.99 (0.89, 1.10) 3336
Active and safe routes 
to school

CCT Primary Community

(71) 
USA

3.33 (3.21, 3.45) 653
Active and safe routes 
to school

ITS Primary Education

(69) 
USA

2.97 (2.33, 3.61) 324
Active and safe routes 
to school

CCT Primary Education

(72) 
USA

0.30 (−1.18, 1.78) 149
Active and safe routes 
to school

ITS Primary Education

(45) 
AN

−0.26 (−1.00, 
0.48)

480
Recess programs and 
supervision

ITS Primary Education

(30) 
CA

Improvement 400
Naturalized outdoor 
spaces

Q Primary Education

(43) 
EU

0.18 (−2.65, 3.01) 235 Play equipment CCT Primary Education

(70) 
USA

0.09 (0.01, 0.17) 3315
Active and safe routes 
to school

CCT Primary Education

(40) 
USA

Improvement 5
Built environment 
modification

Q Primary Parks

(28) 
USA

0.95 (0.89, 1.01) 56
Naturalized outdoor 
spaces

ITS
Pre-

school
Education

(26) 
EU

0.01 (−0.88, 1.07) 412 Play equipment CCT Primary Education

(27) 
USA

1.42 (1.40, 1.44) 9407
Naturalized outdoor 
spaces

CCT Primary Education

(29) 
USA

0.73 (0.57, 0.89) 377 Play equipment ITS Teen Community

Continued on the following page
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outdoor spaces in Canada. However, 
much of this equipment consists of tradi-
tional playground structures (i.e. slides, 
swings, jungle gyms) that do not typically 
foster high levels of moderate-to-vigorous 
physical activity.10 Riskier play may incen-
tivize higher physical activity and improve 
social connectedness, but the studies 
reviewed do not include data on injuries 
and other consequences from these types 
of interventions.97 Youth could be engaged 
with outdoor spaces through access to 
free game equipment or if they had digital 
challenges to compete in against friends.43,98

Technology is an emerging area of inter-
est.54,76,79,80 Given the high adoption rate of 
mobile devices, plus the myriad sensors 
and devices being placed in Canadian 
urban environments, technologies could 
be used to deliver and track the effects of 
health interventions with a view to pre-
venting chronic disease.99 A few of the 
interventions reviewed included techno-
logical elements, with some gamifying 
simple physical activities like walking to 
school or running around a track.79,80 
Future Canadian-specific interventions 
could apply a technological element to the 
delivery or monitoring element of existing 
interventions to improve data collection 
efficiency and encourage higher uptake of 
the intervention among children and 
youth. For example, traditional observa-
tional methods for collecting data on the 
use of playground equipment26,34,41,76 could 
be replaced with anonymized pattern-rec-
ognition camera technology to detect 
when children are engaging in moderate-
to-vigorous physical activity. Moreover, 
compared to traditional email and paper-
based techniques,54,78 a GPS-enabled mobile 
phone application could deliver recom-
mendations about activities and outdoor 
spaces to visit when in geographical prox-
imity to these spaces. Such a user-friendly 
approach explicitly provides opportunities 
for physical activity and chance social 
encounters among youth.

Strengths and limitations

This rapid review encapsulates the avail-
able literature on the connections between 
physical activity, social connectedness, 
outdoor spaces and population-level health 
interventions. As part of the review, expert 
reviewers undertook a systematic search 
and clearly documented the review pro-
cess. This methodological approach ensures 
reproducibility and transparency.

Ref. Effect (95% CI)
Sample size 

(n)
Intervention Design

Age 
group

Setting

(67) 
USA

1.60 (1.38, 1.82) 2207
Built environment 
modification

ITS
Primary 

Teen
Community

(36) 
USA

1.03 (0.86, 1.19) 2712
Naturalized outdoor 
spaces

Obs.

Pre-
school 

Primary 
Teen

Parks

(32) 
USA

8.33 (8.04, 8.62) 64 Play equipment ITS
Pre-

school
Education

(38) 
USA

2.13 (0.80, 3.46) 107
Naturalized outdoor 
spaces

ITS
Pre-

school
Education

(73) 
USA

4.37 (−13.4, 22.2) 20
Active and safe routes 
to school

ITS Teen Community

(41) 
EU

0.61 (−3.92, 5.14) 60 Play equipment CCT Primary Education

(34) 
USA

1.79 (1.38, 2.20) 309 Play equipment Obs. Primary Education

(75) 
EU

0.72 (−8.13, 9.57) 313
Active and safe routes 
to school

ITS Primary Education

(65) 
EU

0.82 (0.39, 1.25) 126 Regulatory changes ITS Primary Community

(44) 
USA

2.00 (1.94, 2.06) 710
Recess programs and 
supervision

CCT Primary Community

(50) 
CA

1.22 (1.18, 1.26) 5200
Education and 
support groups

CCT Primary Education

(46) 
USA

0.74 (−0.01, 1.49) 262
Recess programs and 
supervision

RCT Primary Education

(48) 
AN

5.80 (2.00, 9.60) 497
Built environment 
modification

Obs.
Primary 

Teen
Parks

(53) 
USA

0.32 (0.19, 0.45) 227
Naturalized outdoor 
spaces

CCT Primary Education

(51) 
USA

1.6 (0.00, 3.33) 8727
Naturalized outdoor 
spaces

RCT
Primary 

Teen
Education

(56) 
AN

1.8 (0.50, 3.10) 221
Recess programs and 
supervision

RCT Primary Education

(55) 
USA

0.58 (0.51, 0.65) 1582
Education and 
support groups

RCT Primary Education

(66) 
EU

1.41 (1.15, 1.67) 1359
Active and safe routes 
to school

CCT
Primary 

Teen
Education

(62) 
EU

0.16 (−1.58, 1.90) 797
Recess programs and 
supervision

RCT Primary Education

(42) 
EU

2.00 (1.67, 2.33) 128
Built environment 
modification

ITS Primary Education

(52) 
USA

0.48 (−2.16, 3.12) 21
Recess programs and 
supervision

CCT Primary Education

(35) 
AN

1.08 (0.94, 1.22) 459
Education and 
support groups

ITS
Pre-

school
Education

(31) 
USA

0.57 (0.38, 0.76) 1206
Recess programs and 
supervision

RCT Primary Education

(39) 
AN

12.5 (−13.0, 38.0) 1582
Built environment 
modification

RCT
Primary 

Teen
Education

(76) 
USA

2.24 (0.19, 4.29) 442
Recess programs and 
supervision

Obs. Primary Education

TABLE 2 (continued) 
Summary of interventions with physical activity outcomes
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However, the use of a rapid review 
approach could limit the comprehensive-
ness of the interventions captured in this 
report. In addition, the lack of a formal 
standardized quality assessment tool for 
rapid reviews could limit the generaliz-
ability of our findings. Our review is fur-
ther limited by excluding evidence that 
was not published in English or was from 
outside of Australia, Canada, Europe, New 
Zealand and the USA. The exclusion of 
interventions by population age could also 
limit finding interventions for adults that 
could translate to potential interventions 
for children and youth.

Conclusion

Our review found a wide range of evi-
dence about interventions that could 
effectively increase physical activity and 
improve social connectedness among chil-
dren and youth. The evidence base aligns 
with policies at all levels of government in 
Canada and could be used to guide imple-
mentation of detailed interventions at the 
local level. Moreover, the findings of our 
review align with other recent evidence 
syntheses of this topic, particularly on 
incorporating nature into interventions 
that improve physical activity and social 

connectedness outcomes.100,101 However, the 
lack of Canadian-specific research may 
hamper the overall applicability of our 
findings to Canada’s many diverse and 
vibrant communities.

Further, the results of this review are high-
level in nature; this limits their transfer-
ability across populations and contexts. 
Many of the interventions reviewed in this 
study were only tested and/or shown to 
be effective in one demographic group 
and contextual setting, which should not 
be construed as an evidence-based finding 
that the intervention works in all contexts 
with all children and youth populations. 
There is a clear need for more studies that 
replicate existing interventions in new 
contexts and with different populations.

Implications

The interventions identified in this review 
should be used to inform interventions 
made by all levels of government, school 
boards and community actors to create 
outdoor spaces that contribute to increas-
ing physical activity and social connected-
ness in children and youth. Policy makers 
and program delivery staff should reach 
out to researchers in advance of imple-
menting changes to the built environment 
or implementing changes to regulatory 
systems to allow high-quality pre–post 
studies of the effects of the intervention. 
In addition, researchers should make their 
knowledge, expertise and willingness to 
collaborate known to policy makers and 
program delivery staff to ensure interven-
tions are of strong methodological design 
and contribute to the broader evidence 
base. This collaborative approach would 
maximize the impact of public funds, 
advance research-policy partnerships and 
create a more robust understanding of 
physical activity and social connectedness 
interventions. Further, given the under-
representation of youth across the evi-
dence base, there is a clear need for policy 
makers and researchers to work collabora-
tively with youth populations in Canada 
in both research and practice.102

Future research

While there is a large body of interna-
tional evidence about interventions for 
increasing physical activity and social 
connectedness among children and youth, 
there is a lack of Canadian-specific research. 
Our review originally captured 104 studies, 
but only 7 included a Canadian population; 

Ref. Effect (95% CI)
Sample size 

(n)
Intervention Design

Age 
group

Setting

(37) 
EU

0.79 (−58.2, 59.8) 247
Recess programs and 
supervision

RCT Primary Education

(80) 
CA

3.21 (3.12, 3.30) 3817
Active and safe routes 
to school

ITS Primary Community

(64) 
USA

1.30 (0.20, 2.30) 104 Regulatory changes CCT
Primary 

Teen
Community

(74) 
USA

2.86 (2.77, 2.95) 187
Active and safe routes 
to school

Obs. Primary Community

Abbreviations: AN, Australia & New Zealand; CA, Canada; CCT, case–control trial; CI, confidence interval; EU, Europe; ITS, 
Interrupted time series; Obs., observational; Q, Qualitative; RCT, randomized controlled trial; USA, United States of America.

TABLE 2 (continued) 
Summary of interventions with physical activity outcomes

TABLE 3 
Summary of interventions with social connectedness outcomes

Ref. Effect (CI 95%)
Sample 

(n)
Intervention

Study 
design

Age group Setting

(83) 
EU

1.29 (−2.45, 5.03) 8
Naturalized outdoor 
spaces

ITS Primary Parks

(85) 
USA

3.77 (2.88, 4.66) 598
Naturalized outdoor 
spaces

CCT Primary Education

(86) 
AN

0.55 (−0.08, 1.19) 20 Play equipment ITS Primary Parks

(87) 
USA

Improvement 50
Naturalized outdoor 
spaces

Q
Primary 

Teen
Parks

(90) 
EU

Improvement 18
Built environment 
modification

Q
Preschool 
Primary 

Teen
Parks

(81) 
EU

0.09 (0.00, 0.17) 223
Naturalized outdoor 
spaces

CCT Teen Education

(82) 
USA

0.48 (0.02, 0.94) 112
Naturalized outdoor 
spaces

ITS Teen Education

(89) 
USA

0.32 (0.16, 0.48) 27
Recess programs and 
supervision

ITS Preschool Education

(84) 
USA

3.12 (−1.68, 7.92) 24
Education and 
support groups

ITS
Primary 

Teen
Parks

(88) 
EU

4.49 (1.93, 10.44) 1 347
Built environment 
modification

CCT Teen Education

Abbreviations: AN, Australia & New Zealand; CA, Canada; CCT, case–control trial; CI, confidence interval; EU, Europe; ITS, 
interrupted time series; Obs., observational; Q, qualitative; RCT, randomized controlled trial; USA, United States of America.
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2.	 World Health Organization. Global 
strategy on diet, physical activity 
and health [Internet]. Geneva (CH): 
WHO; 2019 [cited 2019 Feb 27]. 
Available from: http://www.who.int 
/dietphysicalactivity/pa/en/

3.	 Biddle SJ, Asare M. Physical activity 
and mental health in children and 
adolescents: a review of reviews. Br J 
Sports Med. 2011;45(11):886-95. doi: 
10.1136/bjsports-2011-090185.

4.	 Dinnie E, Brown KM, Morris S. 
Community, cooperation and conflict: 
negotiating the social well-being 
benefits of urban greenspace expe-
riences. Landsc Urban Plan. 2013; 
112:1-9. doi:10.1016/j.landurbplan.2012 
.12.012.

5.	 van den Berg MM, van Poppel M, van 
Kamp I, et al. Do physical activity, 
social cohesion, and loneliness mediate 
the association between time spent 
visiting green space and mental health? 
Environ Behav. 2019;51(2):144-66. 
doi:10.1177/0013916517738563.

6.	 Dzhambov A, Hartig T, Markevych I, 
Tilov B, Dimitrova D. Urban residen-
tial greenspace and mental health in 
youth: different approaches to testing 
multiple pathways yield different 
conclusions. Environ Res. 2018;160: 
47-59. doi:10.1016/j.envres.2017.09.015.

7.	 Amoly E, Dadvand P, Forns J, et al. 
Green and blue spaces and behavio-
ral development in Barcelona school-
children: the BREATHE project. Environ 
Health Perspect. 2014;122(12):1351-8. 
doi:10.1289/ehp.1408215.

8.	 Colley RC, Carson V, Garriguet D, 
Janssen I, Roberts KC, Tremblay MS. 
Physical activity of Canadian children 
and youth, 2007 to 2015. Statistics 
Canada; 2017.

9.	 Malla A, Shah J, Iyer S, et al. Youth 
mental health should be a top priority 
for health care in Canada. Can J 
Psychiatry. 2018;63(4):216-22. doi: 
10.1177/0706743718758968.

10.	 ParticipACTION. The brain + body 
equation: the 2018 ParticipACTION 
report card on physical activity for 
children and youth [Internet]. Toronto 
(ON): ParticipACTION; 2018 [cited 
2019 Apr 17]. Available from: https://
www.part ic ipact ion.com/en-ca 
/resources/report-card

TABLE 4 
Summary of interventions with outcomes for both physical activity  

and social connectedness

Ref. Effect (CI 95%)
Sample 

(n)
Intervention Design Age Setting

(94) 
EU

0.42 (−2.4, 10.1) 38
Education and 
support groups

RCT Teen Education

(93) 
USA

1.58 (1.37, 1.79) 112
Built environment 
modifications

CCT
Primary 

Teen
Parks

(91) 
USA

0.62 (0.76, 0.90) 27
Naturalized outdoor 
spaces

ITS Preschool Education

(95) 
USA

3.14 (1.82, 4.46) 27
Recess programs and 
supervision

CCT Primary Education

(92) 
USA

2.39 (2.27, 2.51) 58
Active and safe 
routes to school

CCT Primary Community

Abbreviations: AN, Australia & New Zealand; CCT, case–control trial; CA, Canada; CI, confidence interval; EU, Europe; ITS, 
interrupted time series; Obs., observational; Q, qualitative; RCT, randomized controlled trial; USA, United States of America.

of these, only 2 were determined to be of 
sufficient quality using our quality assess-
ment process. This is not due to a lack of 
action by governments and civil society to 
improve the physical activity and social 
connectedness of children and youth in 
Canada. Rather, these interventions are 
not adequately tracked and reported 
through easily searchable sources. Research 
practices that can rapidly respond to out-
door space interventions using controlled 
study designs should be emphasized, and 
international studies should be replicated 
in many different Canadian contexts.

The lack of evidence for interventions that 
could increase physical activity or social 
connection in secondary school-age popu-
lations compared to the volume of evi-
dence available on interventions for 
preschool and elementary school popula-
tions is of concern. Because of concerns 
about Canadian youth populations disen-
gaging from public life and outdoor 
spaces,103 future research should focus on 
exploring the unique enablers and barriers 
to youth participation in physical activity 
and creating social connections. This 
research could involve blending technol-
ogy into outdoor spaces as well as deter-
mining the built and natural features that 
attract youth to outdoor spaces.
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Highlights

•	 It is important that the public 
health workforce has continuing 
education (CE) opportunities rele-
vant to the context of their daily 
work and overarching organiza-
tional priorities.

•	 CE opportunities should be equita-
bly accessible.

•	 Training that takes into account the 
context in which it will be delivered 
helps to create practical content. 
Such CE increases learners’ knowl-
edge retention and their ability to 
apply new knowledge and skills in 
their professional settings.

•	 Specific enablers of completion of 
CE programs are leadership sup-
port and protected time to partici-
pate in training.

core functions and prepare for the chal-
lenges of the 21st century.4 

While training is one way to stay current 
and meet these challenges, organizations 
that employ public health professionals 
are not always able to prioritize training 
due to resource and time constraints.5 
These factors must be taken into consider-
ation during the planning and designing 
phases of training development.

Although public health professionals 
assume a variety of roles and responsibili-
ties, the entire workforce requires a foun-
dational understanding of population health 
and the social and ecological determinants 
of health.6 The workforce must also be 
equipped with the competencies needed 
to collect and analyze population health 

Abstract

Introduction: Continuing education (CE) can help public health professionals maintain 
and further develop their knowledge and skills to adapt to the changing public health 
landscape. This scoping review aims to identify the preferred modalities for delivering 
CE to public health professionals and to determine how equity has been incorporated 
into public health training.

Methods: Using the PRISMA extension for Scoping Reviews as a guide, we searched 
four databases for peer-reviewed primary research studies that evaluated public health 
workforce CE modalities.

Results: The review included 33 studies published between 1 January 2000 and 6 August 
2019 from over 11 countries. Most articles broadly described their training audience as 
public health professionals employed by government or non-governmental organiza-
tions. Delivery methods included online, in-person or blended learning (combining 
online and in-person instruction). Learners strongly preferred self-directed approaches. 
Organizational support, including protected time for professional development during 
work hours, was an important enabler of training completion. Commonly cited barriers 
included course duration and a high number of contact hours.

Conclusion: Findings suggest that there is no single preferred training modality. We 
identified three elements that influence modality preference: design, delivery and orga-
nizational support. Modality should be determined by participants’ location, needs and 
previous experiences to ensure the content is relevant and delivered in a way that 
equips learners to apply the knowledge gained.

Keywords: public health, continuing education, training, capacity building, health human 
resources, professional development, scoping review

Introduction

The Ottawa Charter for Health Promotion 
describes the purpose of public health as 
improving population health while 
enabling individuals’ increased control 
over their own health.1 This requires the 
public health workforce to stay responsive 
to changing health needs while consider-
ing the social, cultural, environmental and 
economic contexts for good health.2 As a 
result, it is important that public health 
professionals at all levels—frontline staff 

as well as middle and senior manage-
ment—have the resources and organiza-
tional supports necessary to keep abreast 
of new developments in the field. 

These resources and supports can be 
delivered in part through continuing edu-
cation (CE) courses.3 In Canada, for exam-
ple, reviews of the public health system in 
the early 2000s called for a renewed com-
mitment to public health at federal, pro-
vincial and territorial levels to strengthen 

https://doi.org/10.24095/hpcdp.40.4.03
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data and evaluate interventions, particu-
larly ones that reduce and eliminate 
health inequities.6 These competencies 
include undertaking evidence-informed 
practice, using surveillance data and com-
municating information on risks to vari-
ous audiences.7 

Public health professionals also need to 
understand and appreciate the sociopoliti-
cal and economic context in which they 
are working to ensure they do not exac
erbate inequities.8 As a result, equity-
focussed training is a crucial priority.6 
Equity-focussed content refers to consid-
ering and presenting on how certain prac-
tices and ways of thinking in all types of 
public health work can amplify inequities, 
from collecting data to designing and eval-
uating interventions.6 Training that incor-
porates concepts of equity questions the 
status quo to ensure diversity and inclu-
sion are considered in all work.

CE can be delivered in a number of differ-
ent ways—online, in-person and as a com-
bination of the two, which is known as 
blended learning.9 CE continues to evolve 
as technologies allow for more interaction 
with content and peers outside of a tradi-
tional classroom setting. CE should be 
delivered equitably, meaning that devel-
opers adopt an inclusive approach that 
reduces barriers to participation, for 
example, by offering training at times and 
places that are convenient.10 This approach 
requires adapting to the audience’s acces-
sibility needs.11

We undertook a scoping review to assess 
the current state of literature on public 
health CE and to better understand which 
modalities professionals prefer when 
receiving CE on population health topics 
and approaches. The specific objectives 
of this scoping review were to identify 

preferred modalities to provide CE to 
public health professionals; identify the 
enablers and barriers to training; and 
determine how equity has been incorpo-
rated into public health training, including 
both equity as a training topic and its 
equitable delivery.

Methods

We developed a research question based 
on a preliminary review of the academic 
literature and consultation with public 
health workforce training experts. Our 
research question was as follows: “What 
are preferred delivery methods for training 
the public health workforce in population 
health topics and approaches?” 

Using a scoping review methodology, we 
mapped concepts broadly, identified key 
sources and evaluated the types of evi-
dence available in the public health field.12,13 
We used the PRISMA-ScR (PRISMA exten-
sion for Scoping Reviews) to guide 
reporting.13

Data sources and searches

We searched four databases—MEDLINE 
(Epub Ahead of Print, In-Process & Other 
Non-Indexed Citations, Ovid MEDLINE® 
Daily and Ovid MEDLINE®); Embase 
(Embase Classic+Embase); CINAHL Plus 
with Full Text; and ERIC (ProQuest)—to 
identify all peer-reviewed primary research 
articles published between 1 January 2000 
and 6 August 2019. The literature search 
was first performed on 17 August 2018 
and repeated on 6 August 2019 to ensure 
inclusion of relevant articles published in 
the year since the original search. The 
search start date was chosen to best cap-
ture the changing context and scope of 
public health and the growing number of 
academic training programs. 

We included original research (i.e. empiri-
cal research) that evaluated modalities, 
meaning the method for delivering train-
ing content. Furthermore, information and 
communication technologies have evolved 
rapidly in the 21st century, with Internet 
access expanding the ways CE programs 
can be delivered.14 To ensure that the 
review was comprehensive, public health 
experts were consulted to identify addi-
tional articles.12 The experts included pub-
lic health professionals and academics 
with experience in developing CE; all were 
provided with our research question.

Search strategy

A focussed search strategy using a set of 
key search terms guided the scoping 
review. Table 1 lists the search terms used 
for MEDLINE and Embase. The search 
strategies for the other databases were 
similar, with formatting adaptations made 
based on their respective requirements 
(details available upon request). In keep-
ing with scoping review methodology, 
search terms as well as inclusion and 
exclusion criteria were iteratively devel-
oped as the reviewers examined the 
literature.12 

Search terms fell into four key domains: 
public health (the context); the public 
health workforce (the population); the 
training activity; and delivery method. 

Study selection and eligibility criteria

The results were exported into Covidence, 
a literature review management software 
program. Two reviewers (AA and IB) inde-
pendently screened titles and abstracts 
and then screened full texts of the relevant 
articles. Differences between the review-
ers were resolved through discussion until 
a consensus was reached. 

TABLE 1 
Search terms used in MEDLINE and Embase

Search term

Context Public health (Health ADJ1 promotion) OR (Population ADJ1 health) OR (public ADJ1 health)

Population Public health 
workforce

(public health workforce) OR (Practitioner*) OR (Health personnel) OR (Health professional*) OR (Front#line public 
health practitioner*) OR (Community#health worker*) OR (Employee*) OR (Human resource*) OR (Staff) OR (Adult 
learner*)

Activity Training (training) OR (Professional ADJ2 development) OR (Continuing ADJ2 education) OR (Capacity ADJ2 building) OR 
(Competency#based ADJ2 education) OR (Education) OR (Technical ADJ2 assistance) OR (Staff ADJ2 development) 
OR (continuing#professional#development)

Focus Delivery method (delivery method*) OR (MOOC*) OR (Massive Open Online Course) OR (Online platform*) OR (Webinar*) OR 
(Workshop*) OR (Course*) OR (Module*) OR (online#learning*) OR (Institute*) OR (Community of practice) OR 
(peer#learning) OR (train#the#trainer) OR (study#groups) OR (hybrid ADJ1 learning)
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We reviewed the full texts of studies that 
evaluated CE training programs delivered 
to the public health workforce. The popu-
lations of interest also included the medi-
cal and nursing sectors, non-governmental 
organizations and government depart-
ments. Articles were included if they were 
written in English and explicitly evaluated 
training delivery methods. Articles were 
excluded if they focussed on university-
level education and training (i.e. courses 
for undergraduate or graduate degree pro-
grams); were literature reviews; or did not 
explicitly evaluate the modes of delivering 
training content (Table 2). The search was 
not restricted by geography.

Data charting process

In an abstraction form co-developed by all 
authors, three reviewers (AA, IB and RK) 
charted article characteristics (e.g. study 
funder, objectives); numbers of individ
uals completing the training; training 
populations (e.g. country, organization); 
development and delivery of training; top-
ics and modalities of trainings (including 
contact hours); equity (whether consid-
ered in both delivery and content); evalu-
ation methods and outcomes for training; 
and recommendations for future practice.

All authors piloted the extraction form by 
each charting data from one article, which 
informed the final version of the form. 
This descriptive-analytical method assisted 
the analysis and reporting of results by 
identifying standard information from 
each study for extraction.12 Differences in 
abstraction were resolved through discus-
sion. Consistent with the proposed scoping 

review methodology,15 risk of bias for indi-
vidual studies was not assessed. 

Results

Of the 4251 articles identified through our 
search, 143 were selected for full-text 
screening, including 20 identified by the 
consulted experts. Of the 143 full-text 
articles identified, 33 met our inclusion 
criteria and were included in this review 
for evidence synthesis (Figure 1).

Public health training program 
characteristics

We identified public health training pro-
grams delivered in over 11 countries: 
Australia,10,16,17 Bolivia,18 Brazil,19 Canada,20-22 
Greece,23 the Islamic Republic of Iran,24 
Mexico,25 Rwanda,26,27 Uganda,28 the 
United Kingdom29 and the United States of 
America (USA).30‑45 One program offered 
trainings in over 77 countries,46 and 
another trained participants in Austria, 
Lithuania and the Netherlands.9 Within 
the past 7 years, 19 of these articles were 
published.9,16,18-21,23,25-29,34,39,40,43-46

A number of organizations developed non-
degree public health training programs: 
universities/academic institutions, such 
as the University of North Carolina; non-
profit organizations, such as the USA-
based group Management Sciences for 
Health; and government agencies, such as 
the Public Health Agency of Canada. 
Organizations that developed training pro-
grams also often delivered the content to 
the intended audiences. We found that 
36% (12/33) of the articles reported using 

frameworks and competencies; most of 
these used frameworks developed by gov-
ernmental organizations such as the 
Centers for Disease Control and Prevention 
(USA) and the Public Health Agency of 
Canada (Canada) to inform the design 
and content of the trainings.

Online training included on-demand and 
live webinars, tele- or videoconferencing 
and course modules (a few short seg-
ments of the course offered at a time). 
In-person training included traditional 
didactic lectures, facilitated discussions 
and case studies (Table 3). 

Online modalities tended to be shorter, 
from 20 minutes to 20 hours per module. 
In-person trainings were generally described 
as workshops and occurred over a full day 
or multiple days, often over a number of 
weeks and occasionally over the course 
of a year. Blended training programs 
included various components of these 
modalities, with the most common being 
online tutorials complemented by in-per-
son facilitated group sessions. Individuals 
could choose between participating online 
or in-person.23,40,42 The number of individ-
uals being trained varied, with the small-
est programs reaching 12 participants17,36 
and the largest delivered to over 4000 
participants.46

Only six studies explicitly considered 
ways to deliver their training equitably. 
These six addressed equity by offering 
training at no cost to participants;38 pro-
viding multiple methods of engaging with 
the material to allow participants with 
poor Internet connectivity to participate;25,46 

TABLE 2 
Inclusion and exclusion criteria for study articles

Inclusion criteria Exclusion criteria

Title/abstract 
screening

Related to public health training

Published in English

Peer-reviewed primary research articles

Not related to public health training

Focussed on university-level education and training, i.e. courses for 
degree programs

Not published in English

Not peer reviewed

Literature reviews

Full text screening Related to public health training

Evaluated modes of delivering training

Evaluated the uptake, reach, participant feedback, training 
objectives reached and any external evaluations of the training

Focussed on university-level education and training, i.e. courses for 
degree programs

No discussion of the evaluation of modes of delivering training materials/
content in sufficient detail

Not relevant

Full-text was not found/not available
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donating resources (e.g. computers) to 
participating sites to overcome technical 
barriers to participation;19 or ensuring that 
content was adapted to reflect the local 
context and the participants’ level of liter-
acy.20,27 The other 27 studies did not spec-
ify whether equity was a consideration in 
designing the training programs. Only eight 
studies included trainings where issues 
around equity, diversity and inclusion were 
part of the course content.10,16,18,23,24,35-37 
Topics included reducing health inequities 
and instruction related to conducting 
research with vulnerable populations.

Evaluation of trainings

The objectives of and the methods used to 
gather evaluations varied across studies. 
Approaches to evaluation included sur-
veys;26,27,38,42,43 pre/post questionnaires;30,31,33,41 
participant completion statistics;19 inter-
views;28,45 and mixed methods (a combi-
nation of either focus groups or interviews 
and surveys or questionnaires with partic
ipants).9,10,16-18,20-25,29,32,34-36,39,40,44 

Evaluations after participation captured 
participants’ demographic information, 
subject knowledge before and after train-
ing, satisfaction with and post-training 
use of their newly gained knowledge. 

Post-training evaluations were adminis-
tered anywhere from immediately after 
the training concluded—the majority of 
evaluations—to 6-months post-training.41 
Two studies did not describe their evalua-
tion approach in detail.37,46

Although the 33 included studies evalu-
ated different aspects of their programs, 
we identified common enabling factors as 
well as barriers to completing training 
(Table 4). Where measured, participants 
generally rated high satisfaction with the 
training and noted increases in knowledge, 
perceived skill and self-efficacy. Self-
efficacy was commonly defined by evalua-
tors as increasing confidence in one’s 
ability to perform specific behaviours.36

Enablers to completing public health 
training
Participants generally preferred a hands-
on, interactive, “learning by doing” 
approach18,27,31,40,41 that included time for 
the practical application of content on 
projects relevant to participants’ roles 
within their organization.22,36,46 When 
training did not take a practical approach, 
participants said the content was too 
focussed on theory and that they were not 
ready to apply the content in their 
workplace.16,24,43 

A commonly cited enabler to engaging 
with training content was the opportunity 
to meet colleagues within and outside of 
their organizations to discuss training 
materials.17,18,22,24,36,46 Networking was per-
ceived as a strong benefit of trainings that 
used this collaborative approach.

For online training programs, participants 
highly rated the opportunity to engage in 
training at a self-directed pace.18,32,40,46 Par
ticipants also noted the convenience of 
online training29 and onsite training,17 
with both decreasing travel time. Other 
factors that increased accessibility to pub-
lic health professionals included content 
adapted to the context of the community 
in which the learners work20,27,45 and when 
a variety of modalities was used to deliver 
the content.9 One study noted partici-
pants’ preference for a formally certified 
course.24 Employer support, for instance 
by providing tools such as computers and 
designated time to complete the training, 
was an essential factor in facilitating pro-
gram completion.10,19,20,22,25,44,45

Barriers to completing public health 
training
In the context of online training, techno-
logical challenges such as sound quality 
and network issues were cited as one of 

FIGURE 1 
PRISMA-ScR flowchart of included and excluded studies

Records identi�ed through
database searching

(n = 3766)

Title and abstracts screened
(n = 3827)

n = 4251)

(n = 20)

Additional articles identi�ed
in 2019 update

(n = 465)

Duplicates removed
(n = 424)

Studies included 
(n = 33)

Full-text articles assessed 
for eligibility

(n = 143)

Title and abstracts excluded
(n = 3684)

Full-text article not found  
(n = 1)

Full-text articles excluded                
(n = 109)a

Expert-identi�ed articles

Total articles identi�ed (

a Full-text excluded: Did not discuss evaluation of models of delivering training materials/content in sufficient detail (n = 76); not peer reviewed (n = 9); not original research (n = 1); focussed on 
university-level education and training (n = 6); not English (n = 4); not relevant to training the public health workforce (n = 12); article retracted (n = 1).
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TABLE 3 
Public health training program characteristics 

Articles, n (%) Reference

Year study published

 2000–2005 7 (21.0) 10, 32, 36-38, 41, 42

 2006–2011 7 (21.0) 17, 22, 24, 30, 31, 33, 35

 2012–2019 19 (58.0) 9, 16, 18-21, 23, 25-29, 34, 39, 40, 43-46

Organizations responsible for training development

Universities/academic institutions 13 (40.0) 9, 10, 24, 26, 29, 31, 32, 34-36, 38, 41, 43

Non-profit organizations 1 (3.0) 46

Government agencies 12 (36.0) 17, 19-22, 25, 27, 28, 33, 37, 42, 45

Universities and government agencies together 7 (21.0) 16, 18, 23, 30, 39, 40, 44

Use of frameworks and competencies

Yes 12 (36.0) 9, 20, 23, 27, 28, 30, 31, 35, 38, 40, 44, 45

No 21 (64.0) 10, 16-19, 21, 22, 24-26, 29, 32-34, 36, 37, 39, 41-43, 46

Intended training audience

Public health professionals employed by governments or health  
non-governmental organizations

25 (76.0) 10, 17, 20, 22, 23, 25-29, 31, 33-46

Health educators 2 (6.0) 9,18

Public health nurses 1 (3.0) 30

Medical professionals 1 (3.0) 19

A combination of the health professions listed above 4 (12.0) 16, 21, 24, 32

Training modalities

Online 9 (27.3) 17, 21, 25, 32, 33, 35-38

In-person 8 (24.2) 10, 16, 22, 24, 27, 28, 43, 44

Blended learning 13 (39.4) 9, 18-20, 26, 29-31, 34, 39, 41, 45, 46

Participant choice 3 (9.1) 23, 40, 42

Training topics

Public health approaches 11 (33.3) 10, 16, 23, 32, 33, 35, 39, 40, 43-45

Epidemiological methods 8 (24.2) 17, 20, 21, 30, 31, 36, 37, 42

Management and leadership 4 (12.1) 9, 24, 29, 46

Research principles 2 (6.1) 22, 41

Specific topics (injury prevention, emergency preparedness, global health, 
ethics, quality improvement, health and safety in hospitals)

8 (24.2) 18, 19, 25-28, 34, 38

Equity (in delivery of training)

Yes 6 (18.0) 19, 20, 25, 27, 38, 46

No 27 (82.0) 9, 10, 16-18, 21-24, 26, 28-37, 39-45

Equity (in topic)

Yes 8 (24.0) 10, 16, 18, 23, 24, 35-37

No 25 (76.0) 9, 17, 19-22, 25-34, 38-46

largest barriers to completing training,18,20,32 
especially in rural locations.17,26 In one 
study, some training participants did not 
use computers in their daily work so they 
were not familiar with the technologies 
used for the course, which resulted in 
poor uptake.19

The lack of time to work on modules or 
assignments while working full-time was 
another commonly reported barrier,18,20,39,41,45 

especially when planning group work.22 
This concern cut across the literature. 
Some participants found it difficult to con-
tinually engage with material during long 
training programs.10,16,37 One study noted 
that a year-long course had a high drop-
out rate.28 Another study noted that par-
ticipants preferred courses that were 
divided into shorter units.29 A lack of 
employer funding to register for courses 
also inhibited participation.16,39

Recommended practices

Most studies concluded with recommen-
dations (i.e. lessons learned or best prac-
tices) for designing training based on their 
evaluation findings (Table 5). Recommen
dations included designing interactive ses-
sions to facilitate collaboration between 
participants from different organizations; 
gaining employer support for staff partici-
pation; and adapting content to local 
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contexts. In addition, studies recommended 
that training be delivered in short, easily 
digestible segments with support from 
technical specialists and be regularly eval-
uated for revisions and improvements. 
Other studies identified online learning as 
being the most flexible for participants 
and also recommended “train-the-trainer” 
approaches as preferred delivery methods 
within the public health workforce.

Discussion

We conducted a scoping review to identify 
the preferred delivery modes of training 
the public health workforce and the extent 
to which equity is considered in training 
content and delivery. Our findings indi-
cate that while there is no single preferred 
delivery method for training public health 
professionals, online content allows for 
increased access to the material and 
opportunity to collaborate with individu-
als across organizations. We found that 
most of the training programs did not 

consider equity, but some paid attention 
to the equitable delivery of content. We 
also analyzed the enablers and barriers to 
completing the training to better under-
stand what types of factors affect learners’ 
preference of training modality. From this 
analysis, we identified three elements that 
influence overall preference: design, deliv-
ery and organizational support.

Design

Although only one study mentioned the 
importance of conducting a needs assess-
ment,20 literature not included in the scop-
ing review suggests that before designing 
a CE course, developers should conduct a 
comprehensive needs assessment to iden-
tify suitable modes of delivery.47,48 This 
process helps gauge participant readiness 
and ability to engage and assess issues to 
do with computer literacy and organiza-
tions’ technological capacities.47,48 With 
this information, appropriate and accessible 
considerations can be built into training 

upfront, rather than adapting delivery 
mode content after the fact.

Role of competencies in training design
Over one-third of the studies indicated 
that competencies were used when 
designing training. Many of these studies 
illustrated that anchoring content in exist-
ing competencies helped participants under
stand how their new skills and knowledge 
can be applied in their work.23,30,31 Imple
menting common competencies across 
organizations helps to create a shared lan-
guage and develops transferrable skills 
that are valued by employers.49 By inte-
grating these concepts and standards into 
CE, participants can be more confident in 
their increased ability to fulfill their agen-
cy’s goals and mandates.

Built-in feedback mechanisms
Our scoping review found that partici-
pants appreciated having their learning 
needs and feedback iteratively incorporated 

TABLE 4 
Enablers and barriers to participating in and completing training identified across studies

Enablers to completing training Barriers to completing training

Interactive, hands-on training Technological challenges associated with online learning

Opportunity to collaborate and network with colleagues from other organizations Scheduling time to complete course work

Self-directed online courses that allow for varying learning paces Courses that lasted a year or longer

Locally adapted content Lack of funding from organization to participate in training

Choice between various modalities

Certification upon completion

Organizational support (i.e. resources to complete training)

TABLE 5 
Recommended practices based on evaluation results

Recommended practice Number of mentions Reference

Gaining employer support for staff to participate in training 11 10, 16, 19, 20, 22, 25, 38, 39, 41, 44, 45

Using interactive learning strategies with an opportunity for application  
throughout the training 

6 18, 22, 27, 28, 34, 40

Adapting training content and delivery method to local context 5 20, 23, 24, 27, 45

Building teams or hosting collaborative training sessions across organizations 4 16, 18, 35, 39

Employing blended learning techniques where multiple modalities are used to deliver 
the content

4 9, 26, 30, 46

Dedicating a technical support person or providing pre-training course on how to access 
and use the online platform 

4 17, 27, 35, 45

Shorter, just-in-time modules to better meet the evolving needs of public health 
professionals 

3 10, 36, 37

Ongoing evaluation to revise and improve training 2 24, 40

Posting content online to provide participants with flexibility to complete the work when 
most convenient 

1 18

Train-the-trainer approach as an effective delivery method to train the public health 
workforce 

1 23
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into the training as the course progressed. 
Having dedicated support allowed indi-
viduals to actively participate, highlight-
ing the need for training programs that 
incorporate ongoing mechanisms for 
evaluation and continuous quality 
improvement.40

Participatory approach
Reviewed studies highlighted problem-
based learning as beneficial for applying 
the knowledge post training. Participants 
considered it highly desirable to develop 
tangible skills that are directly applicable 
in the workplace.10,18,24,28,36,39,43 Using cur-
rent, relevant issues or dilemmas that a 
professional might encounter allows them 
to engage with the training material in 
more depth and better understand how to 
apply the skills in their daily public health 
practice.47

Participants preferred participatory 
approaches, including facilitating team-
building and learning through collabora-
tion with other health professionals. Some 
studies suggested that teams of two or 
three individuals from an agency should 
attend a course together, creating a “criti-
cal mass” of trained staff who subse-
quently disseminate the knowledge.36,39,46 
This approach enhances the likelihood of 
the skills being implemented and adopted 
throughout the organization.36 Team learn-
ing also strengthens relationships between 
colleagues as they work towards a com-
mon goal.46

Other trainings created teams of individu-
als across participating organizations to 
complete the training as a group. This 
method encourages resource sharing (e.g. 
of finances and staff time), especially for 
agencies with limited resources.50 The 
development of interorganizational teams 
facilitates improved knowledge manage-
ment and strengthens strategies for 
addressing population health across geog-
raphies.48 Team-based learning that inte-
grates a collaborative approach is essential 
to public health work and provides oppor-
tunities for the practical application of the 
skills learned in CE programs.

Equity
Equity should be an overarching objective 
for public health programs, not an inde-
pendent component.51 Our literature search 
did not identify many training programs 
that focussed on equity as a consideration 
in the design and delivery of training 

initiatives. There should be a stronger 
emphasis on incorporating equity into the 
assessment of participants’ needs. This 
can help guide the development and deliv-
ery of training content, as well as the 
evaluation of this work, so that best prac-
tices can be shared within the public 
health community. Incorporating equity 
into the delivery of training includes 
ensuring the participation of a diverse 
cross-section of the public health work-
force, providing content in multiple lan-
guages as well as addressing potential 
barriers to people’s participation, particu-
larly the engagement of underrepresented 
groups.30,31,36

Delivery

Online training with a complementary in-
person component was the most popular 
modality based on evaluation results. 
Options for engaging with online content 
have vastly expanded in recent years. The 
emphasis is on courses that are user-
friendly and engaging.40 Interactive exer-
cises provide immediate feedback, assisting 
with knowledge retention.52 Combining 
online content with in-person approaches 
allows participants to ask questions, col-
laborate and understand the content bet-
ter than in more passive engagement (e.g. 
reading static content on a screen).9,26,30,46 

It is crucial that trainers adapt the delivery 
modality to the type and complexity of 
content while being mindful of the skills, 
goals and experiences of their intended 
audience.18,20 Modality should be chosen 
based on content, participant capacity and 
resource availability. When learners have 
the autonomy to choose when and how to 
engage with material, known as self-
directed learning, they are able to tailor 
their learning to their own professional 
goals and motivations.53 This is an impor-
tant aspect of adult-learning that allows 
individuals to decide their level of self-
direction based on their own experiences, 
time constraints and learning goals.47

Technological support
The availability of technological support 
to facilitate the timely resolution of tech-
nology-related challenges is important.35 
Before starting the course, participants 
should be familiar with the training 
modality, for instance via a website,36 to 
minimize technical issues. In general, pro-
grams and the platforms need to be acces-
sible and easy to use. When issues do 
arise, there should be an obvious way for 

individuals to obtain technical assis-
tance.17,18,20,35,37 Developers must ensure 
that the chosen delivery method is com-
patible with the technology available to 
potential participants wherever they are   
completing the training.

Organizational-level support

The design and delivery of a course is 
only as effective as the way in which it is 
promoted in the workplace. Based on our 
findings, managerial support, such as time 
to complete training during work hours 
and use of office equipment, enables staff 
to complete training.10,16,19,20,22 In order to 
successfully recruit participants, those 
offering training programs must ensure 
that potential participants and their man-
agers see the purpose and benefits of 
training. Certification (only mentioned in 
one study10) can incentivize completion 
for both participants and their managers 
when ideally aligned with competencies.8 
As shorter courses were generally more 
manageable for full-time staff to com-
plete,10,22,28,36,37,41 course developers should 
consider how much time is needed for 
participants to become certified in a spe-
cific topic.8 Communicating incentives 
like certification early on can increase 
buy-in from all stakeholders.

Connected to managerial support, research 
on capacity building conducted by Joffres 
et al.54 found that organizational-level 
support can promote the ability of partici-
pants to incorporate knowledge and skills 
gained into their daily work. An organiza-
tion’s strategic direction begins at the 
senior management level, signalling to 
staff where priorities lie.50 Organizational 
cultures that support the development of 
staff skills are essential for addressing 
emerging public health challenges in the 
face of rapidly changing contexts. As 
those in senior management positions are 
the stewards of systems-level change, 
their promotion of CE courses can help 
align the training offerings with organiza-
tional priorities so that training can be 
framed as part of existing work responsi-
bilities, rather than as additional and new 
tasks that may burden an employee.54 This 
approach to communicating the benefits 
of training also reflects an understanding 
of the context in which CE courses are 
offered and the value of using competen-
cies to design relevant content. Senior and 
middle managers should work together 
towards a culture of professional devel
opment and organizational competence, 
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motivating, incentivizing and supporting 
the public health workforce to engage in 
meaningful CE.50

Limitations

We did not extend our search to grey liter-
ature despite that agencies that offer 
public health workforce training do not 
always publish in the peer-reviewed litera-
ture. Given our specific focus on training 
programs that were explicitly evaluated 
afterwards, we considered that a review of 
the peer-reviewed literature was appropriate. 

Having restricted our search to start in the 
year 2000, we may be missing further 
training courses offered before this date.

In addition, we only included programs 
with evaluations. Although we may have 
missed some innovative programs that 
have yet to be evaluated, this inclusion 
criterion allowed us to capture participant-
preferred modalities and better under-
stand lessons learned and best practices 
identified. 

Finally, this being a scoping review, we 
did not assess the methodological quality 
of evaluation findings within the individ-
ual studies.12 Rather, we used the evalua-
tions across the studies to assess the 
commonly reported results, both positive 
and negative, of the various ways of deliv-
ering CE content.

Conclusion

The aim of this scoping review was to 
identify preferred modalities used to 
deliver CE to the public health workforce 
while examining how equity (in the form 
of inclusive approaches to training and 
health equity as a content area) has been 
incorporated in training. Our findings sug-
gest that while there is no preferred 
modality, using both in-person and online 
engagement strategies, when possible, is 
highly beneficial for learner knowledge 
retention and application of content. 
Adult-learning principles should be used 
to design training and engage public 
health professionals.53 This includes pre-
paring the course with the understanding 
that adult-learners are motivated by the 
desire to solve problems and know why 
they are learning before undertaking train-
ing.47 Similarly, CE should be developed 
with special consideration for partici-
pants’ needs, previous experiences and 
technological and financial resources.47

Only a few studies detailed strategies for 
delivering training equitably or teaching 
health equity as a content area. This high-
lights the need for greater emphasis to be 
placed on incorporating health equity into 
the design and delivery of CE material for 
this audience. Future research assessing 
the quality of literature on evaluating 
modalities employed would be beneficial 
to further understand the landscape of CE 
within the public health sector.

Acknowledgements

Vincci Lui, Information Specialist at the 
University of Toronto, provided consulta-
tion on the initial search strategy. Public 
Health Training for Equitable Systems 
Change (PHESC) partners provided input 
on the initial search strategy and addi-
tional relevant literature. Partners include 
Dalla Lana School of Public Health, 
University of Toronto; Alliance for Healthier 
Communities; National Collaborating Centre 
for Determinants of Health; National 
Collaborating Centre for Healthy Public 
Policy; National Collaborating Centre for 
Methods and Tools; Ontario Public Health 
Association; Public Health Ontario; and 
Wellesley Institute.

Funding

This paper was made possible in part 
thanks to funding from a Ministry of 
Health and Long-Term Care (Ontario) 
Health and Well-Being Grant. The funders 
had no role in study design, data collec-
tion and analysis, decision to publish or 
preparation of the manuscript.

Conflict of interest

The contributing authors declare no 
potential conflicts of interest with respect 
to the research, authorship and/or publi-
cation of this article.

Authors’ contributions and 
statement

Conceptualization and design: AA, IB, UB, 
RK, EDR; acquisition of data: AA, IB; pilot 
of data charting: AA, IB, UB, RK, EDR; 
data charting: AA, IB, RK; formal analysis 
and interpretation of data: AA, IB; writ-
ing  – original draft: AA, IB; writing  – 
review and editing: AA, IB, UB, RK, EDR; 
writing – journal revisions: AA, IB, UB, 
RK, EDR; final approval: AA, IB, UB, RK, 
EDR; project administration: AA.

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. Ottawa 
charter for health promotion. Ottawa 
(ON); 1986.

2.	 DeSalvo KB, Wang YC, Harris A, 
Auerbach J, Koo D, O'Carroll P. 
Public Health 3.0: A call to action for 
public health to meet the challenges 
of the 21st century. Prev Chronic Dis. 
2017;14:E78. doi:10.5888/pcd14.170017.

3.	 DeCorby-Watson K, Mensah G, 
Bergeron K, Abdi S, Rempel B, Manson 
H. Effectiveness of capacity building 
interventions relevant to public health 
practice: a systematic review. BMC 
Public Health. 2018;18(1):684. doi: 
10.1186/s12889-018-5591-6.

4.	 National Advisory Committee on 
SARS and Public Health, Naylor D. 
Learning from SARS: renewal of 
public health in Canada: a report of 
the National Advisory Committee on 
SARS and Public Health. Ottawa 
(ON): Health Canada; 2003.

5.	 Mowat D, Moloughney BW. Devel
oping the public health workforce in 
Canada: a summary of regional 
workshops on workforce education 
and training. Can J Public Health. 
2004;95(3):186-7.

6.	 Gonzales G, Quinones N, Martin M. 
Health equity curricula within health 
policy and management concentra-
tions in US public health graduate 
programs. Pedagogy Health Promot. 
2018;5(4):276-82. doi:10.1177/237337 
9918814024.

7.	 Ministry of Health and Long-Term 
Care. Ontario public health standards: 
requirements for programs, services, 
and accountability (standards). Toronto 
(ON): Ministry of Health and Long-
Term Care; 2018.

8.	 Lichtveld MY, Cioffi JP. Public health 
workforce development: progress, chal
lenges, and opportunities. J Public 
Health Manag Pract. 2003;9(6):443-
50. doi:10.1097/00124784-200311000 
-00003.



124Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice Vol 40, No 4, April 2020

9.	 Könings KD, de Jong N, Lohrmann C, 
et al. Is blended learning and pro-
blem-based learning course design 
suited to develop future public health 
leaders? An explorative European 
study. Public Health Rev. 2018;39(1): 
13. doi:10.1186/s40985-018-0090-y.

10.	 Keleher H, Round R, Marshall B, 
Murphy B. Impact evaluation of a 
five-day Short Course in Health 
Promotion: workforce development 
in action. Health Promot J Austr. 
2005;16(2):110-5. doi:10.1071/HE05110.

11.	 Thomson G. AODA training require-
ments: who needs it and why? 
Accessibility for Ontarians with 
Disabilities Act; 2018 [accessed 2019 
Aug 30]. Available from: https://www 
.aoda.ca/aoda-training-requirements 
-who-needs-it-and-why/

12.	 Arksey H, O'Malley L. Scoping stu-
dies: towards a methodological frame
work. Int J Soc Res Methodol. 2005; 
8(1):19-32. doi:10.1080/1364557032 
000119616.

13.	 Tricco AC, Lillie E, Zarin W, et al. 
PRISMA extension for scoping reviews 
(PRISMA-ScR): checklist and expla-
nation. Ann Intern Med. 2018;169(7): 
467-73. doi:10.7326/M18-0850.

14.	 Narain JP, Ofrin R. Role of modern 
technology in public health: opportu-
nities and challenges. WHO South-
East Asia J Public Health. 2012;1(2): 
125-7. doi:10.4103/2224-3151.206924.

15.	 Peters MD, Godfrey CM, Khalil H, 
McInerney P, Parker D, Soares CB. 
Guidance for conducting systematic 
scoping reviews. Int J Evid-Based 
Healthc. 2015;13(3):141-6. doi:10.1097 
/XEB.0000000000000050.

16.	 Naccarella L, Greenstock L, Butterworth 
I. Evaluation of population health 
short courses: implications for deve-
loping and evaluating population 
health professional development ini-
tiatives. Aust J Prim Health. 2016; 
22(3):218-25. doi:10.1071/PY14140. 

17.	 Naylor CJ, Madden DL, Neville L, 
Oong DJ. Pilot study of using a web 
and teleconference for the delivery of 
an Epi Info training session to public 
health units in NSW, 2005. New 
South Wales Public Health Bulletin 
Supplementary Series. 2009;20(2):22-
37. doi:10.1071/NB09S22.

18.	 Aalborg A, Sullivan S, Cortes J, 
Basagoitia A, Illanes D, Green M. 
Research ethics training of trainers: 
developing capacity of Bolivian 
health science and civil society lea-
ders. Acta Bioeth. 2016;22(2):281-91. 
doi:10.4067/S1726-569X2016000200015.

19.	 Bussotti EA, Leite MT, Alves AC, 
Cristensen K. Online training for 
health professionals in three regions 
of Brazil. Rev Bras Enferm. 2016; 
69(5):981-5. doi:10.1590/0034-7167 
.2016690506.

20.	 Bell M, MacDougall K. Adapting online 
learning for Canada's Northern public 
health workforce. Int J Circumpolar 
Health. 2013;72(1):1-7. doi:10.3402 
/ijch.v72i0.21345.

21.	 Chan L, Mackintosh J, Dobbins M. 
How the “Understanding Research 
Evidence” web-based video series from 
the National Collaborating Centre for 
Methods and Tools contributes to 
public health capacity to practice 
evidence-informed decision making: 
mixed-methods evaluation. J Med 
Internet Res. 2017;19(9):e286.doi: 
10.2196/jmir.6958.

22.	 Mathews M, Lynch A. Increasing 
research skills in rural health boards: 
an evaluation of a training program 
from Western Newfoundland. Can J 
Program Eval. 2007;22(2):41-56. 

23.	 Andrioti D, Charalambous G, Skitsou 
A, Kyriopoulos J. An international 
partnership interdisciplinary training 
programme on public health. Health 
Sci J. 2015;9(2):1.

24.	 Omar M, Gerein N, Tarin E, Butcher 
C, Pearson S, Heidari G. Training eva-
luation: a case study of training 
Iranian health managers. Hum Resour 
Health. 2009;7(1):20. doi:10.1186/1478 
-4491-7-20.

25.	 Magana-Valladares L, Rosas-Magallanes 
C, Montoya-Rodriguez A, Calvillo-
Jacobo G, Alpuche-Arande CM, García-
Saisó S. A MOOC as an immediate 
strategy to train health personnel in 
the cholera outbreak in Mexico. BMC 
Med Educ. 2018;18(1):111. doi:10.1186 
/s12909-018-1215-1.

26.	 Warugaba C, Naughton B, Gauthier 
BH, Muhirwa E, Amoroso CL. Expe
rience with a massive open online 
course in rural Rwanda. Int Rev Res 
Open Dis. 2016;17(2). doi:10.19173 
/irrodl.v17i2.2401.

27.	 Muhimpundu MA, Joseph KT, Husain 
MJ, et al. Road map for leadership 
and management in public health: a 
case study on noncommunicable 
diseases program managers' training 
in Rwanda. Int J Health Promot Educ. 
2019;57(2):82-97. doi:10.1080/14635240 
.2018.1552178.

28.	 Matovu JK, Wanyenze RK, Mawemuko 
S, Okui O, Bazeyo W, Serwadda D. 
Strengthening health workforce capa-
city through work-based training. 
BMC Int Health Human Rights. 2013; 
13(1):8. doi:10.1186/1472-698X-13-8.

29.	 de Jong N, Könings KD, Czabanowska 
K. The development of innovative 
online problem-based learning: a lea-
dership course for leaders in European 
public health. J Univ Teach Learn 
Pract. 2014;11(3):3.

30.	 Alexander LK, Dail K, Horney JA, et 
al. Partnering to meet training needs: 
a communicable-disease continuing 
education course for public health 
nurses in North Carolina. Public 
Health Rep. 2008;123(2):36-43. doi: 
10.1177/00333549081230S206.

31.	 Baseman JG, Marsden-Haug N, Holt 
VL, Stergachis A, Goldoft M, Gale JL. 
Epidemiology competency develop-
ment and application to training for 
local and regional public health prac-
titioners. Public Health Rep. 2008; 
123(1 Suppl 1):44-52. doi:10.1177 
/00333549081230S111.

32.	 Bernhardt JM, Runyan CW, Bou-
Saada I, Felter EM. Implementation 
and evaluation of a Web-based conti-
nuing education course in injury pre-
vention and control. Health Promot 
Pract. 2003;4(2):120-8. doi:10.1177 
/1524839902250758.

33.	 Davis MV, Fernandez CP, Porter J, 
McMullin K. UNC certificate program 
in core public health concepts: les-
sons learned. J Public Health Manag 
Pract. 2006;12(3):288-95. doi:10.1097 
/00124784-200605000-00010.

34.	 Davis MV, Vincus A, Eggers M, et al. 
Effectiveness of public health quality 
improvement training approaches: 
application, application, application. 
J Public Health Manag Pract. 2012; 
18(1):E1-E7. doi:10.1097/PHH.0b013e 
3182249505.



125 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 40, No 4, April 2020

35.	 Demers AL, Mamary E, Ebin VJ. 
Creating opportunities for training 
California's public health workforce. 
J Contin Educ Health Prof. 2011; 
31(1):64-9. doi:10.1002/chp.20102.

36.	 Farel A, Umble K, Polhamus B. Impact 
of an online analytic skills course. 
Eval Health Prof. 2001;24(4):446-59. 
doi:10.1177/01632780122035019.

37.	 Farel AM, Polhamus B. Ensuring public 
health professionals go the distance: 
a case study from an online data 
skills course. J Public Health Manag 
Pract. 2001;7(3):82-5. doi:10.1097 
/00124784-200107030-00013.

38.	 Horney JA, MacDonald P, Rothney 
EE, Alexander LK. User patterns and 
satisfaction with on-line trainings 
completed on the North Carolina 
Center for Public Health Preparedness 
Training Web Site. J Public Health 
Manag Pract. 2005;11(6):S90-4. doi: 
10.1097/00124784-200511001-00015.

39.	 Jacobs JA, Duggan K, Erwin P, et al. 
Capacity building for evidence-based 
decision making in local health 
departments: scaling up an effective 
training approach. Implement Sci. 
2014;9(1):124. doi:10.1186/s13012-014 
-0124-x.

40.	 Kenefick HW, Ravid S, MacVarish K, 
et al. On your time: online training 
for the public health workforce. Health 
Promot Pract. 2014;15(1 Suppl):48S-
55S. doi:10.1177/1524839913509270.

41.	 Steckler A, Farel A, Bontempi JB, 
Umble K, Polhamus B, Trester A. Can 
health professionals learn qualitative 
evaluation methods on the World Wide 
Web? A case example. Health Educ 
Res. 2001;16(6):735-45. doi:10.1093 
/her/16.6.735.

42.	 Umble KE, Cervero RM, Yang B, 
Atkinson WL. Effects of traditional 
classroom and distance continuing 
education: a theory-driven evaluation 
of a vaccine-preventable diseases 
course. Am J Public Health. 2000; 
90(8):1218-24. doi:10.2105/AJPH.90.8 
.1218. 

43.	 Yarber L, Brownson CA, Jacob RR, 
et al. Evaluating a train-the-trainer 
approach for improving capacity for 
evidence-based decision making in 
public health. BMC Health Serv Res. 
2015;15(1):547. doi:10.1186/s12913 
-015-1224-2.

44.	 Allen P, O'Connor JC, Best LA, 
Lakshman M, Jacob RR, Brownson 
RC. Management practices to build 
evidence-based decision-making capa-
city for chronic disease prevention in 
Georgia: a case study. Prev Chronic 
Dis. 2018;15:E92. doi:10.5888/pcd15 
.170482.

45.	 Brownson CA, Allen P, Yang SC, Bass 
K, Brownson RC. Scaling up evidence-
based public health training. Prev 
Chronic Dis. 2018;15:E145. doi:10.5888 
/pcd15.180315.

46.	 Chio KS. Effective practices in provi-
ding online, in-service training to 
health professionals in low-resource 
settings. Int J Train Dev. 2012;16(3): 
228-34. doi:10.1111/j.1468-2419.2012 
.00406.x.

47.	 Bryan RL, Kreuter MW, Brownson 
RC. Integrating adult learning prin-
ciples into training for public health 
practice. Health Promot Pract. 2009; 
10(4):557-63. doi:10.1177/152483990 
7308117.

48.	 Ng E, de Colombani P. Framework for 
selecting best practices in public 
health: a systematic literature review. 
J Public Health Res. 2015;4(3)577. 
doi:10.4081/jphr.2015.577.

49.	 Bryant B, Ward M. A strategic approach 
to workforce development for local 
public health. Can J Public Health. 
2017;108(4):e403-8.

50.	 Peirson L, Ciliska D, Dobbins M, 
Mowat D. Building capacity for evi-
dence informed decision making in 
public health: a case study of organi-
zational change. BMC Public Health. 
2012;12(1):137. doi:10.1186/1471-2458 
-12-137.

51.	 Potvin L, Jones CM. Twenty-five years 
after the Ottawa Charter: the critical 
role of health promotion for public 
health. Can J Public Health. 2011; 
102(4):244-8. doi:10.1007/BF03404041.

52.	 Abd-Hamid NH, Walkner L. Evidence-
based best practices in designing and 
developing quality eLearning for the 
public health and health care 
workforce. Pedagog Health Promot. 
2017;3(1S):35S-39S.

53.	 Merriam SB. Andragogy and self-di-
rected learning: pillars of adult learning 
theory. New Dir Adult Contin Educ. 
2001;2001(89):3-14. doi:10.1002/ace.3.

54.	 Joffres C, Heath S, Farquharson J, 
Barkhouse K, Latter C, MacLean DR. 
Facilitators and challenges to organi-
zational capacity building in heart 
health promotion. Qual Health Res. 
2004;14(1):39-60. doi:10.1177/104973 
2303259802.



Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and Practice 126 Vol 40, No 4, April 2020

Author reference:

Public Health Agency of Canada, Ottawa, Ontario, Canada

Correspondence: Steven R. McFaull, Injury Section, Centre for Surveillance and Applied Research, Public Health Agency of Canada, 785 Carling Avenue, Ottawa, ON  K1A 0K9; Tel: 613-404-1881; 
Email: steven.mcfaull@canada.ca

At-a-glance

Injuries and poisonings associated with methamphetamine use: 
sentinel surveillance, the electronic Canadian Hospitals Injury 
Reporting and Prevention Program (eCHIRPP), 2011–2019
Steven R. McFaull, MSc; André Champagne, MPH; Wendy Thompson, MSc; Felix Bang, MPH

Tweet this article

Highlights

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

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

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

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

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

• Self-harm accounted for 11.4% of
cases

Methods

Data source

The Electronic Canadian Hospitals Injury 
Reporting and Prevention Program 
(eCHIRPP) is an injury and poisoning sen-
tinel surveillance system operating in 
11 pediatric and 8 general hospitals across 
Canada. eCHIRPP is managed by the 
Centre for Surveillance and Applied 
Research at the Public Health Agency of 
Canada. The eCHIRPP captures detailed 
information via text fields, which allows 

Abstract

Information from emergency department (ED) visits for methamphetamine-related inju-
ries and poisonings between 1 April 2011 and 9 August 2019 were captured from 19 sen-
tinel sites across Canada for all ages. 

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

Keywords: methamphetamine, poisoning, injury, surveillance, eCHIRPP

Introduction

Methamphetamine is a highly addictive 
stimulant that acts on the central nervous 
system. Also known as “meth,” “blue,” 
“ice,” “crystal,” “crank,” “peanut” and 
others, methamphetamine takes the form 
of an odourless, bitter-tasting white crys-
talline powder that dissolves in water or 
alcohol. Methamphetamine was developed 
in the 1930s from its parent drug, amphet-
amine. It was used originally in nasal 
decongestants and bronchial inhalers.1,2,3

Like amphetamine, methamphetamine use 
decreases appetite and increases alertness 
and energy, euphoria, physical activity, 
talkativeness, disinhibition and confi-
dence. Chronic use may lead to psychotic 
symptoms such as hallucinations, para-
noia and anxiety.4 

Methamphetamine differs from amphet-
amine in that, at similar doses, larger 
amounts of the drug get into the brain, 
making it a more potent psychostimulant.5 
It also has longer-lasting and more harm-
ful effects on the central nervous system.6 
Methamphetamine can be easily manufac-
tured from readily available precursor 
substances.4 These characteristics make it 
a drug with high potential for abuse.

There are many physical, physiological 
and psychological harms associated with 
methamphetamine use and manufac-
ture.4,7,8,9-11 There are also sex differences 
in the harms associated with metham-
phetamine use.12

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

https://doi.org/10.24095/hpcdp.40.4.04
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more detailed coding of circumstances 
and mechanisms.13 In contrast, adminis-
trative data coding using International 
Classification of Diseases, 10th Revision 
(ICD-10-CA)14 lacks the specificity to iden-
tify methamphetamine-related cases and 
does not provide details surrounding the 
circumstances of the incident.

Extraction of cases

We searched the eCHIRPP database for 
cases (all ages) of methamphetamine-
related injuries and poisonings in the sys-
tem as of 9 August 2019. Cases were 
included if the injured/poisoned person 
was a consumer and/or a manufacturer of 
methamphetamine or if the patient was 
injured by a person under the influence of 
and/or manufacturing methamphetamine 
(including infants born to addicted moth-
ers and child bystanders). Since people 
could be injured (as opposed to poisoned), 
we used a broad, bilingual (English and 
French) text search to identify records 
using the eCHIRPP narrative and sub-
stance ID fields. A detailed list of 83 terms 
in both official languages (available upon 
request) was used in the initial search. 
Ultimately, the majority of cases (82.1%) 
were identified with four keywords/
strings: “meth,” “crystal meth,” “speed” 
and “ice.” The data were cleaned by min-
ing the narrative fields using Practical 
Extraction and Report Language (PERL) 
regular expressions15 in SAS version 9.4 
(SAS Institute Inc., Cary, NC, USA), and 
all irrelevant expressions (e.g. “speed 
bumps,” “speeding”) were excluded.

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

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

Results

Overview

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

males predominated at 70.4% (see Figure 1 
for the normalized age and sex distribution).

Location

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

Circumstances

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

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

Use of other substances

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

Injuries and poisonings – sex differences

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

FIGURE 1 
Normalizeda age and sex distribution of emergency department visits associated with 

methamphetamine use, eCHIRPP, 2011–2019 (N = 1093)
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higher proportion of fractures (21.5% vs 
11.1%; p  <  .005) and females had a 
higher proportion of bruises and abra-
sions (16.3% vs. 7.9%; p < .005). After 
evaluation in EDs, females more fre-
quently had a diagnosis of “no injury 
detected” (11.8% vs. 4.4% for males; 
p < .005). Males had a higher proportion 
of traumatic brain injuries (9.8% vs. 5.2% 
for females), but due to the low counts, 
this was statistically not significant 
(p = .06). Thirteen patients had frostbite 
due to prolonged exposure to cold (“found 
outside unresponsive”). Males accounted 
for 11 of these 13 cases, but due to low 

counts the difference was not statistically 
significant (p = .21).

Treatment in the emergency department

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

Discussion

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

can be considerable, making metham
phetamine use a serious public health 
concern.7,16 

The opioid crisis in Canada has shown 
that various factors contribute to sub-
stance abuse increasing rapidly in popula-
tions.17 Thus continued surveillance is 
necessary to detect changes and imple-
ment mitigation strategies. 

The eCHIRPP narratives allow contextual 
information and further circumstantial 
details can be gleaned, for example, 
involvement of police/criminal activity, 
family violence, psychological state, self-
harm, homelessness and other situations. 
This information can be used in health 
promotion and injury mitigation efforts. 
The eCHIRPP database has been previ-
ously used in the same way to describe 
suspected opioid-related poisonings.18

We observed sex differences with respect 
to poisonings, injuries and self-harm. Such 
sex differences (which have been previ-
ously reported12) should be kept in mind 
when developing prevention initiatives.

Strengths and limitations

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

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

In the case of polysubstance use, it is not 
possible to determine the effects of the 
individual substances on the outcome. In 
addition, sex differences in use behaviors 
and drug responses may result in a bias 
of those presenting to the ED.12,19

Conclusion

The circumstances, sex and age differ-
ences to do with injuries and poisonings 
associated with methamphetamine use and 

TABLE 1 
Circumstances leading to an emergency department visit associated 

with methamphetamine use, eCHIRPP, 2011–2019 (N = 1093)

Number

Circumstancesa leading to ED visit Frequency (n) Per cent (%)

Unintentional injury 162 14.8

Fall 49 4.5

Motor vehicle collision 32 2.9

Bicyclist, pedestrian 22 2.0

Other unintentional injuryb 59 5.4

Self-harm, suicide 125 11.4

Police involvement/criminal activityc 118 10.8

Knownd addict/abuser 108 9.9

On a binge/bendere 106 9.7

Violence 103 9.4

Other violencef 77 7.0

Family violence 26 2.4

Found having a seizure/unresponsive 82 7.5

Found wandering, homeless 62 5.7

Depression, anxiety, mentally ill 59 5.4

Partying (including at a rave) 37 3.4

Asking for help 9 0.8

Other person injected or “slipped” pillg 8 0.7

Undergoing meth withdrawalh 7 0.6

Bad batch/“different from usual” 6 0.5

Took meth, NFS 93 8.5

Otheri 8 0.7

Total 1093 100.0

Abbreviations: eCHIRPP, electronic Canadian Hospitals Injury Reporting and Prevention Program; ED, emergency department; 
NFS, not further specified.
a Each case was coded into only one category based on information in the patient's narrative.
b Includes burns, work-related, struck by/against, poisoning, needle stick.
c Includes police chases, break and enter, rowdiness, running into traffic.
d Patient was known to ED staff.
e Over a period of days; including in “trap houses, flop houses.”
f Assaulted; in a fight; sexual assault.
g Patient was injected with or ingested methamphetamine unwillingly.
h Includes infants born to addicted mothers.
i Includes injury in fire (related to use) and during manufacture/“cooking”; pregnant; in chronic pain; took to help study; at safe 
injection site.
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manufacture should be taken into account 
when developing mitigation strategies.
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Highlights

•	 A total of 27 123 cases of poisoning 
were captured in the eCHIRPP data
base, of which 3721 cases (13.7%) 
were acetaminophen related.

•	 About 50.3% of the poisonings 
were unintentional, 48.6% were 
intentional and 1.1% were of 
undetermined intent.

•	 There was a significant decreasing 
trend in acetaminophen poisonings, 
among all unintentional poison-
ings, for both males (−10.3%) and 
females (−8.0%).

•	 Among all intentional poisonings, 
there was a significant decrease for 
acetaminophen poisonings among 
females (−5.9%) but not among 
males.

•	 Compared to males, females had 
consistently higher rates of emer-
gency department presentations for 
both unintentional and intentional 
acetaminophen-related poisonings.

or “Allergy/cold/cough medications, 
INCL containing ASA or acetamin-
ophen” (eCHIRPP code 755F), or

•	 The narrative text included the fol-
lowing French and English key 
words/strings: “ACETA,” “ACÉTA,” 
“TYLENOL,” “TYLÉN,” “PARACETA,” 
“PARACÉTA”

ii.	 Nature of injury and external cause.

•	 The nature of injury code indicated 
poisoning or toxic effect (eCHIRPP 
code 50NI) or the external cause 
contained the code 301EC (301EC: 
Poisoning INCL street and 

Abstract

We examined trends in emergency department (ED) presentation rates for acetaminophen-
related poisonings across Canada. A total of 27 123 cases of poisoning were seen in the 
electronic Canadian Hospitals Injury Reporting and Prevention Program (eCHIRPP) sen-
tinel sites between April 2011 and February 2019; of these, 13.7% were related to acet-
aminophen use. A significant decreasing trend for both sexes was observed for 
unintentional poisonings (males: −10.3%; females: −8.0%). For intentional poison-
ings, there was a significant decrease among females only (−5.9%). Females have con-
sistently displayed higher rates of ED presentations for both unintentional and 
intentional poisoning.

Keywords: acetaminophen, Tylenol, paracetamol, poisoning, CHIRPP

Introduction

Acetaminophen, also known as paracetamol, 
APAP1 or Tylenol, is a common medica-
tion used for reducing pain and fever. It is 
widely available on the market in many 
over-the-counter and prescription medi-
cines. It can be found as an individual 
product containing acetaminophen only 
(e.g. Tylenol); as over-the-counter cold 
remedies (e.g. DayQuil/NyQuil); or in com
bination with an opiate (e.g. Percocet). 
Due to its widespread availability, acet-
aminophen is a common cause of both 
unintentional and intentional ingestions.

Research from Canada and the United 
States has shown that, if taken in exces-
sive amounts, acetaminophen is the 
leading cause of acute liver failure.1-4 
Approximately 4500 hospitalizations due 
to acetaminophen overdose are reported 
each year in Canada. About 6% of patients 
hospitalized for overdose develop liver 
conditions including acute liver failure 
that may lead to death.2

The purpose of this brief report is to describe 
the pattern of cases of acetaminophen 

ingestions reporting to Canadian emer-
gency departments.

Methods

The Canadian Hospitals Injury Reporting 
and Prevention Program (CHIRPP)5 is a 
sentinel injury and poisoning surveillance 
system administered by the Public Health 
Agency of Canada. CHIRPP collects data 
from emergency departments (ED) in 
11 pediatric and 8 general hospitals across 
Canada (19 sites altogether). We searched 
the electronic (eCHIRPP) database for ED 
visit records for acetaminophen-related 
poisonings between 1 April 2011 and 
23 February 2019 (N = 1 037 843). Cases 
were included if the following criteria 
were met:

i.	 Description of injury

•	 The direct cause of injury, or con-
tributing factors, was coded as 
“Acetaminophen, INCL Tylenol  – 
alone” (eCHIRPP code 753F) or 
“Acetaminophen, INCL Tylenol – 
with other substance, INCL Tylenol 
with codeine” (eCHIRPP code 754F) 

https://doi.org/10.24095/hpcdp.40.4.05
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prescription drugs, alcohol, solvents, 
gases, corrosives and pesticides/
fertilizers).

In instances where only one of the three 
criteria was met, an analyst adjudicated 
the case manually. Cases (n = 98) were 
excluded from the present analysis when 
it was uncertain which drug had been 
taken.

Time trends for 2011 to 2018 were ana-
lyzed using Joinpoint Regression Program 
version 4.6.0.0 (SEERStat, NCI, Bethesda, 
MD, USA), which outputs the average 
annual per cent change (AAPC) or the 
annual per cent change (APC).6 Data for 
2019 are incomplete and therefore 
excluded from the trends analysis. All sta-
tistical analyses were performed using 
Enterprise Guide, version 5.1 (SAS 
Institute Inc., Cary, NC, USA).

Results

From 1 April 2011 to 23 February 2019, 
a total of 27 123 cases of poisoning 
were seen at the eCHIRPP sentinel sites, 
of which 3721 (13.7%) cases were 
related to acetaminophen. This repre-
sented 13 719/100 000 eCHIRPP cases of 
all types of poisoning. About 50.3% of the 
poisonings were classified as uninten-
tional, while 48.6% were intentional and 
1.1% of the cases were of undetermined 
intent.

The median age was 14.0 years (inter-
quartile range [IQR]: 2.0–16.0). Females 
accounted for two-thirds (n  =  2513; 
67.5%) of the ED visits for acetaminophen-
related poisoning, representing 19.9% of 
all female poisoning cases from 2001 to 
2019. Those aged 15–19 years accounted 
for one-third (35%) of acetaminophen-
related poisoning cases in eCHIRPP, while 
those aged 2–4 years accounted for 22.9% 
of acetaminophen-related poisoning cases.

Acetaminophen-related intentional poison
ings were significantly higher in those 
aged 15–19 years (28.2%; p < .0001) and 
in females (42.2%; p  <  .0001). The 
majority of the cases (n = 2597; 69.8%) 
involved products containing acetamino-
phen alone (e.g. Tylenol), while 15.9% 
(n = 590) involved acetaminophen com-
bined with other substances (e.g. Tylenol 
with codeine) and 14.4% (n  =  534) 
involved allergy/cold/cough medication 
containing acetaminophen. Acetaminophen-
related intentional poisonings predominated 

in both sexes from the age of 10 years and 
older.

Figure 1 shows the results of the Joinpoint 
analysis by intent and sex from 2011 to 
2018 (data for 2019 are incomplete and 
therefore excluded from the trends analy-
sis). No inflection points were found and 
overall trends were represented by APC. 
As a proportion of all unintentional poi-
sonings, there was a significant decreasing 
trend for both males (−10.3%; 95% CI: 
−17.2 to −3.0) and females (−8.0%; 95% 
CI: −12.5 to −3.2). For the intentional 
acetaminophen poisonings, there was a 
significant decrease among females (−5.9%; 
95% CI: −10.7 to −1.0) but not males.

Figure 2 summarizes the results for both 
sexes by age and by intent. Females were 
older, with a median age of 14.0 years 

(IQR: 9.0–16.0) compared to a median age 
of 3.0 years for males (IQR: 2.0–15.0). 
Females have consistently displayed higher 
rates of ED presentations for both unin-
tentional and intentional acetaminophen-
related poisoning than males. At almost 
six times that of males in the same age 
group, females aged 10–19 years have a 
disproportionately high rate of uninten-
tional poisoning (n  =  1390; 31 512 per 
100 000 eCHIRPP cases).

The number of patients presenting to 
EDs for acetaminophen-related poisoning 
decreased in older age groups (≥ 20 years) 
for both sexes.

Discussion

From 2011 to 2019, 3721 acetaminophen-
related poisoning cases presented to EDs 

FIGURE 1 
Evolution of normalizeda emergency department presentation rates  

associated with intentional and unintentional acetaminophen poisonings,  
by intent and sex, eCHIRPP, 2001–2018b
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across Canada; these accounted for 13.7% 
of all poisoning cases in eCHIRPP. Con
sistent with other studies,7,8 there were 
far more acetaminophen-related poisoning 
cases among females than males. This is 
consistent with data that show poisoning 
to be a primary method of suicide among 
females.9,10

Overall, ED presentations due to acet-
aminophen overdose appeared to decline 
between 2011 and 2018. As a proportion of 
all unintentional poisonings, a significant 
decreasing trend was observed for both 
males and females; in the case of inten-
tional acetaminophen poisonings, a sig-
nificant decrease was noted among 
females but not males.

We found that children aged 0–4 years 
had more acetaminophen-related acciden-
tal poisonings compared to other age 
groups. Accidental poisonings predomi-
nated in females in all ages groups except 
among neonates and infants aged less 

than one year. It is possible that these 
accidental overdoses were caused by mis-
calculation or incorrect measurement of 
doses by parents/guardians. On the other 
hand, intentional poisoning by acetamino-
phen was more common among adoles-
cents aged 10–19 years, with higher 
prevalence among females. Studies have 
shown that self-poisoning is the most 
common method of attempting suicide 
among adolescents11,12 and that over-the 
counter medications are the most com-
monly used means.13 Acetaminophen-
related mortality is higher in countries 
where unlimited quantities can be 
obtained.14 However, it is important to 
note that the use of acetaminophen for 
self-poisoning is not merely related to its 
accessibility but also to its popularity and 
the availability of other methods.

In 2009, Health Canada finalized the 
Acetaminophen Labelling Standard, which 
led to the inclusion of stronger warnings 
on the risk of liver damage.15 The labelling 

standard was revised in 2016 based on the 
outcome of Health Canada’s 2014 review.16 
These recommendations include, but are 
not limited to, a stronger warning to do 
with concomitant alcohol consumption; 
more safety information about the prod-
uct’s contents on the label; and a drug 
facts table providing instructions and 
warnings in an easy-to-read format. A 
dosing device has also been included to 
help parents/caregivers administer chil-
dren’s liquid acetaminophen products.

All acetaminophen products have been 
expected to comply with the new labelling 
standard since March 2018. As such, the 
improved labelling standard may be have 
been implemented too recently to have 
had an obvious effect. Consequently, 
ongoing surveillance of acetaminophen-
related poisoning is necessary to assess 
the effect of the improved labelling stan-
dard and to support the implementation 
of safety measures to reduce the risk of 
harm from this regularly used and widely 
accessible medication.

Strengths and limitations

This study provides the most up-to-date 
analysis of pan-Canadian trends in ED 
presentations of acetaminophen poison-
ing. However, our sample was not fully 
representative of the Canadian population 
as only some hospitals participate in the 
CHIRPP. Because CHIRPP sites are mostly 
pediatric hospitals located in major cities, 
older teens, adults, some Indigenous peo-
ples and rural inhabitants are under
represented.

While eCHIRPP captures cases who are 
dead-on-arrival, fatalities are underrepre-
sented because ED data do not capture 
those who died before they could be taken 
to hospital or those who died after being 
admitted. Patients who bypass the ED reg-
istration desk for immediate treatment 
may also not be captured. The same is 
true of those who do not complete the 
Injury/Poisoning Reporting form.

Finally, the narratives are largely depen-
dent on patients/caregivers as they are 
based solely on the information they pro-
vide at the time of the injury. Patients who 
do not have good knowledge of drugs may 
confuse acetaminophen with other drugs. 
Further, the intent of the poisoning could 
also be potentially flawed from omissions 
as patients may not want to report this 
due to the sensitive nature of the topic.

FIGURE 2 
Normalizeda distribution of emergency department presentations  

for acetaminophen-related poisonings, by age and sex, eCHIRPP, 2001–2019
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