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Background: Active transportation (AT), described as self-powered modes of travel (eg, walking and cycling), is an important
source of health-promoting physical activity. While AT behaviors have been measured on national health surveys in Canada for
over 2 decades, historic prevalence has not been previously reported. We aimed to document the measures of AT on Canada’s
various national health surveys, examine AT over time, and interpret them within the context of evolving methods of assessment.
Methods: We compiled and summarized the questions used to measure AT among Canadians on 4 national health surveys:
National Population Health Survey (1994–1998), Canadian Community Health Survey (2000–2020), Canadian Health Measures
Survey (2007–2019), and the Health Behaviour in School-aged Children Study (2010–2018). Among youth and adults (12+ y),
we summarized over time: (1) the prevalence of AT participation and (2) time spent in AT (in hours per week) among those who
report any AT participation. Where possible, we reported separate estimates of walking and cycling and produced an aggregate
estimate of total AT. We stratified results by age group and sex. Results: Changes in AT survey questions over time and between
surveys limit the interpretation and comparability of temporal trends. Nevertheless, a consistently higher proportion of females
report walking, while a higher proportion of males report cycling. Irrespective of mode, males report spending more total time in
AT. Participation in AT tends to decrease with age, with youth reporting the highest rates of AT and young adults often spending
the most time in AT. Conclusions:Monitoring trends in AT can help assess patterns of behavior and identify whether promotion
strategies are needed or whether population interventions are effective. Our evaluation of AT over time is limited by questions
surveyed; however, consistent differences in AT by age and sex are evident over time. Moving forward, ensuring consistency of
AT measurement over time is essential to monitoring this important behavior.
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Background
Active transportation (AT), which can be defined as using nonmo-
torized, active ways (eg, walking, cycling, and rollerblading) to
move from one place to another, is an important source of
moderate- to vigorous-intensity physical activity across the life
course and a means of meeting physical activity recommenda-
tions.1 AT has social and economic benefits conferred through
mechanisms such as de-carbonization, reduced health care costs,

and increased productivity,2-4 and is associated with health benefits
including lower incident risk of cancer, cardiovascular disease, all-
cause mortality, and improved psychological well-being.5-8 Typi-
cally, cycling for AT confers greater health benefits, resulting from
the increased intensity of exercise associated with cycling versus
walking and greater duration of activity.7,9,10 With the global and
Canadian health concern of physical inactivity,11 promoting AT
can have public health benefits.

AT is one of 4 domains of physical activity,12 and individuals
can participate in AT for a relatively low cost.13 To promote
physical activity and AT use, the World Health Organization has
recommended the creation of AT supportive environments.11,14 In
Canada, the Chief Public Health Officer of Canada has also
highlighted the importance of AT for health.15 High-quality sur-
veillance measures are needed to monitor AT rates and to measure
progress in increasing participation in AT. This is a particularly
timely matter in Canada, in light of the federal government’s
commitment to deploy $400 million from 2021 to 2026 to facili-
tate the creation and expansion of AT infrastructure across the
country.16

AT surveillance studies have been conducted in many coun-
tries, though few have examined results across multiple surveil-
lance systems or disaggregated results by key demographics such
as sex or age.17–20 In Canada, there has been limited work exploring
changes in AT with most previous work having focused on AT to
work and specifically cycling.21–23 There remains a gap in our
understanding of how AT in general and mode-specific AT
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(eg, walking and cycling separated) has changed over time in
Canada. Several nationally representative health surveys have
collected AT-specific data over time. These estimates have not
previously been reported together. Therefore, the objectives of this
study were: (1) to compile the questions used to measure AT on
national health surveillance surveys in Canada, (2) to examine
national prevalence in AT among Canadians as measured on
different national health surveys and questions overall and by age
and sex, and (3) to understand the impact of question changes on
AT estimates.

Methods
An environmental scan of all national health surveys in Canada was
carried out to describe and document measures of AT on Canadian
national health surveys, and report on AT prevalence over time
and across the surveys. Briefly, academic databases and grey
literature were searched. The following academic databases were
searched: Medline, Embase, TRID, Web of Science, CINAHL,
SPORTDiscus, ProQuest Dissertations and Theses, and Sociologi-
cal Abstracts. The grey literature search was completed by search-
ing Google and contacting Statistics Canada and the Carleton,
Ottawa, Outaouais Research Data Centre (COOL-RDC). Results
were limited to active health surveys. Where possible, walking for
AT was reported separately from cycling for AT.

Study Population

We assessed AT behaviors in Canadian youth and adults (aged
12+ y) as measured through Canada’s population health surveys.
We further divided respondents into 12–17 years (youth), 18–
34 years, 35–49 years, 50–64 years, 65–79 years, and 80+ years for
age-stratified analyses.

Data Sources

We used data from 4 national, cross-sectional population health
surveys covering the years from 1994 to 2020. The included surveys
were: (1) National Population Health Survey (NPHS, 1994–1999),
(2) Canadian Community Health Survey (CCHS, 2000–2020),
(3) Canadian Health Measures Survey (CHMS, 2007–2019), and
(4) Health Behavior in School-aged Children Study (HBSC,
2010–2018).

National Population Health Survey

The NPHS was a longitudinal health survey active from 1994 to
2011 conducted every 2 years. The target population of the NPHS
included household residents of all ages (0+ y) living in any of the
10 provinces. We used data from the household component of the
first 3 cycles of the survey (1994–95, 1996–97, and 1998–99), as
these cycles provided cross-sectional national prevalence data.24

Canadian Community Health Survey

The CCHS is an ongoing cross-sectional health survey conducted
annually that began in 2000 as a continuation of the cross-sectional
component of the NPHS. The target population of the CCHS
includes individuals aged 12+ years living in private dwellings
in any of the 10 provinces or 3 territories. We used data from all 2-
year cycles of the CCHS from 2000 to 2018, in addition to single-
year data from 2020. We omitted 2019 from the analysis since AT
survey questions were included as optional content for this year and

selected only by a subset of provinces, thus precluding our ability
to produce national estimates. Notably, the COVID-19 pandemic
disrupted regularly scheduled data collection in 2020; thus, the data
for this year are only representative of the months of January to
March, and September to December, of provinces only.25

Canadian Health Measures Survey

The CHMS is an ongoing cross-sectional health survey conducted
every 2 years that began in 2007 and gathers health information
through objective physical measures in addition to a personal
interview with questionnaire. The target population of the CHMS
includes household-dwelling individuals between the ages of 3 and
79 years (6–79 in cycle 1) residing in any of the 10 provinces. We
used questionnaire data from all 6 available cycles of the CHMS.26

Health Behaviour in School-aged Children Study

The HBSC study is an ongoing cross-sectional school-based
survey of adolescents aged 11–15 years. The HBSC is a collabo-
rative study, led by the World Health Organization, which was
initiated in 1982 and currently has over 50 countries participating.
Canada has administered the HBSC since 1989, targeting students
in grades 6 to 10, with data collection repeated every 4 years.27,28

Statistical Analysis

For each survey cycle, descriptive statistics including proportions
and means, and 95% CIs summarized (1) the prevalence of AT and
(2) the average hours spent on AT per week among those who
reported engaging in any AT (note: this represents a subgroup of
the Canadian population). Estimates were produced separately by
mode of transportation (ie, walking and cycling) when possible and
aggregated to produce an estimate of total AT. In instances where
time spent in AT was measured using categorical response options,
we used the midpoint of each range (eg, 1–5 h = 3 h) or the starting
point of the highest category (eg, >20 h = 20 h) to produce a
continuous measure. Age group- and sex-specific estimates were
generated. Between-group differences in AT by age and sex were
assessed using chi-square tests for AT prevalence and independent
sample t tests or analysis of variance for time in AT. A Bonferroni
correction was applied to adjust P values from pairwise compar-
isons by sex or age, and between-group statistical significance was
assessed as P < .05. Cases missing AT data were excluded from
their respective analyses.

To adjust for nonresponse bias and the complex sampling
designs of the surveys, we applied the appropriate survey weights
to the respective analyses. For the NPHS, CCHS, and CHMS,
the bootstrap technique was used to estimate 95% CIs. All analyses
were conducted in SAS Enterprise Guide (version 7.14; SAS, Inc).

Results
Overview of AT Measures on National Health
Surveys

Table 1 in Supplementary Material S1 (available online) provides
an overview of the AT measures used on the national health
surveys. AT behaviors were measured through varying questions
both within and between surveys. AT survey questions differed
regarding the destinations included (eg, AT to school, work, and for
errands), their recall period (eg, past 3 mo and past 7 d), and the
mode of transportation measured (ie, walking, cycling, and total
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AT). The most recent AT questions on the CCHS and CHMS did
not separately assess cycling and walking for AT and instead
collected a measure of total AT. Response options, also, have
varied over time with the use of either categorical or continuous
measures.

Prevalence of AT

Figures 1 and 2 present prevalence of AT across surveys and time
(see Supplementary Tables S1–S4 in Supplementary Material S2
[available online]) and summarize the estimates. From 1994 to
2020 (Figure 1), the prevalence of any AT participation ranged
from 25% (95% CI, 24.4–25.6; CCHS 2013–2014) to 85% (95%
CI, 81.6–88.3; CHMS 2009–2011). When examining walking and
cycling behaviors separately (Figure 2), a consistently larger
proportion of the population reported walking to get to places,
ranging from 22.9% (95% CI, 22.4–23.5; CCHS 2013–2014) to
84.6% (95% CI, 81.3–88.0; CHMS 2009). For cycling, estimates
ranged from 4.6% (95% CI, 4.3–4.9; CCHS 2013–2014) to 9.3%
(95% CI, 8.7–9.9; NPHS 1994–1995).

There was a steady increase in the proportion of those report-
ing any AT participation from 1996 (NPHS) to 2012 (CHMS); this
is noteworthy because this period represents a long interval with
comparable estimates across all 3 surveys which measured AT
through the same survey questions and response options. This
increase can be attributed to the concurrent rise in the prevalence of
walking for AT, as rates of cycling remained relatively stable
during this period on these surveys. From 2007 to 2014, the
proportion of those reporting walking or cycling for AT in the
CCHS was stable though significantly lower than the estimates

from years prior, a drop that coincides with the first modification to
the CCHS AT survey questions to drop errands as a destination.
Since 2014 and 2015, respectively, the CHMS and CCHS have
employed the same AT questions rendering closer estimates for the
prevalence of AT, ranging between 41.6% (95% CI, 33.8–49.3;
CHMS 2016–2017) and 49.0% (95% CI, 48.5–49.5; CCHS
2015–2016).

Prevalence of AT by Sex

Figure 3 displays AT prevalence by sex. In general, and across
survey years, a higher proportion of females than males reported
engaging in any AT, ranging from 25.6% to 88.8% and 24.5% to
81.1%, respectively. This sex difference appears to narrow over
time, evident in the CCHS and CHMS estimates (see Supplemen-
tary Tables S2 and S3 in Supplementary Material S2 [available
online]). Across all surveys and years where AT was measured by
mode, the prevalence of walking for transport was significantly
higher among females than males, ranging between 25.6% to
88.7% and 21.7% to 80.5%, respectively. Conversely, cycling
prevalence was consistently and significantly higher among males
than females, ranging from 5.8% to 12.2% and 3.1% to 6.9%,
respectively. In youth, rates of walking were comparable between
males and females while cycling rates were significantly higher
among males than females (see Supplementary Table S4 in
Supplementary Material S2 [available online]).

Prevalence of AT by Age

Figure 4 displays AT prevalence stratified by age group. The
highest proportion of AT participation was generally reported

Figure 1 — Prevalence of self-reported active transportation participation among Canadians aged 12 years and oldera 1994–2020. Data sources:
NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010, 2011–2012, 2013–2014, 2015–2016, 2017–2018,
2020; CHMS: 2007–2009, 2009–2011, 2012–2013, 2014–2015, 2016–2017, 2018–2019. Legend: Data points have been joined with lines within each
survey only for years where survey questions and response options were the same. Data points marked with the same shape represent cycles where
questions and response options were consistent across surveys. aCHMS: ages 12–79 years. CCHS indicates Canadian Community Health Survey; CHMS,
Canadian Health Measures Survey; NPHS, National Population Health Survey.
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by youth and decreased with age, ranging from 53.7% to 90.3% in
youth 12 to 17 years, followed by 30.7% to 90.5% in adults 18–
34 years, 17.2% to 81.7% in adults 35–49 years, 14.2% to 81.6% in
adults 50–64 years, 8.9% to 83.8% in adults 65–79 years, and 5.5%
to 58.8% in adults 80+ years. Similar results were observed when
examining rates by mode of AT, with the highest prevalence of
walking or cycling reported by youth and young adults, and the
lowest rates typically reported among older adults (see Supple-
mentary Tables S1–S4 in Supplementary Material S2 [available
online]).

Amount of AT

Figures 5 and 6 present the average amount of time in AT among
those who engage in AT (see Supplementary Tables S5–S7 in
Supplementary Material S2 [available online]) summarize the
estimates. From 1994 to 2020 (Figure 5), the average self-reported
weekly hours spent in AT ranged from 1.4 hours per week (CCHS
2007–2012) to 6.7 hours per week (95% CI, 6.6–6.8; CCHS 2000–
2001 and CCHS 2005). When surveyed on walking and cycling
behaviors separately (Figure 6), Canadians consistently reported
spending more time walking. Walking for AT ranged from
1.4 hours per week (CCHS 2007–2014) to 6.4 hours per week
(95% CI, 6.4–6.5; CCHS 2000–2001). For cycling, estimates
ranged from 0.8 hours per week (CCHS 2007–2012) to 3.7 hours
per week (CCHS 2003 and 2005).

From 1996 to 2009, when questions were the same across each
of the NPHS, CCHS, and CHMS, there was a slight rise and
subsequent fall in the average weekly hours spent on any mode of
AT with a peak of 6.5 hours per week (95% CI, 6.4–6.6) in 2000

(CCHS). In 2007, when AT survey questions were first modified in
the CCHS, there was a significant drop in the amount of time
people reported spending on AT though these estimates remained
stable until 2014, consistent at 1.4 to 1.5 hours per week for
walking and 0.8 to 0.9 hours per week for cycling. During the
period where AT survey questions have been the same in both the
CHMS and CCHS (since 2014 and 2015), estimates have risen and
remained relatively similar, ranging between 3.0 hours per week
(95% CI, 2.5–3.4; CHMS 2016–2017) and 4.0 hours per week
(95% CI, 3.5–3.7; CCHS 2015–2016 and 2020) in both surveys.

Amount of AT by Sex

Figure 7 displays amounts of AT by sex. Across all surveys and
years, males typically reported spending a greater amount of time in
AT than females, with males spending between 1.4 and 7.0 hours
per week on any AT while females reported spending between
1.4 and 6.5 hours per week on any AT. This trend was consistent
regardless of mode of transport, with males reporting a greater
amount of time walking and cycling, on average, than females.

Amount of AT by Age

Figure 8 displays amounts of AT by age. Young adults (18–34 y)
have generally reported spending the greatest amount of time spent
in AT with estimates ranging between 1.5 and 7.1 hours per week,
comparedwith 1.1 to 6.7 hours per week in youth aged 12–17 years,
1.4 to 7 hours per week in adults aged 35–49 years, 1.4 to 6.6 hours
per week in adults aged 50–64 years, 1.2 to 5.9 hours per week in
adults aged 65–79 years, and 1.5 to 5.1 hours per week in adults
aged 80+ years. A similar result is observed when examining

Figure 2 — Prevalence of self-reported walking and cycling for transportation among Canadians aged 12 years and oldera 1994–2014. Data sources:
NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010, 2011–2012, 2013–2014; CHMS: 2007–2009,
2009–2011, 2012–2013. Legend: Data points have been joined with lines within each survey for years where survey questions and response options were
the same. Data points marked with the same shape represent cycles where questions and response options were consistent across surveys. E: Interpret with
caution due to high sampling variability. aCHMS: ages 12–79 years. CCHS indicates Canadian Community Health Survey; CHMS, Canadian Health
Measures Survey; NPHS, National Population Health Survey.
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Figure 3 — Prevalence of self-reported participation in active transportation among Canadians aged 12 years and oldera by sex and mode, 1994–2020.
Data sources: NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010, 2011–2012, 2013–2014, 2015–
2016, 2017–2018, 2020; CHMS: 2007–2009, 2009–2011, 2012–2013, 2014–2015, 2016–2017, 2018–2019. Legend: Data points have been joined with
lines within each survey only for years where survey questions and response options were the same. Data points marked with the same shape represent
cycles where questions and response options were consistent across surveys. aCHMS: ages 12–79 years. CCHS indicates Canadian Community Health
Survey; CHMS, Canadian Health Measures Survey; NPHS, National Population Health Survey.
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estimates by mode of transport (see Supplementary Tables S6 and
S7 in Supplementary Material S2 [available online]), such that
younger adults generally report the greatest amount of time walk-
ing or cycling compared with other age groups.

Discussion
This study provides the first comprehensive analysis of historical
AT surveillance data in Canada. The results reveal significant
variability in AT behaviors over the years as measured through
Canada’s population health surveys.

Plotting estimates of AT over time, even in the absence of
formal trend tests, provides a means of exploring whether certain
patterns remain regardless of changes in measurement. For exam-
ple, when compared with their male counterparts, a higher propor-
tion of females report walking, with the opposite being true for
cycling—a finding that is consistent with reported trends in the
literature.29-31 Regardless of mode, however, males report spending
more total time in AT which is consistent with what has been
previously reported in Canada.32 Additionally, youth have reported
the highest rates of AT participation, with prevalence generally
decreasing with increasing age. Time spent in AT also tends to

Figure 4 — Prevalence of self-reported participation in active transportation among Canadians aged 12 years and oldera by age group, 1994–2020.
Data sources: NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010, 2011–2012, 2013–2014, 2015–
2016, 2017–2018, 2020; CHMS: 2007–2009, 2009–2011, 2012–2013, 2014–2015, 2016–2017, 2018–2019; HBSC: 2010, 2014, 2018. Legend: Data
points have been joined with lines within each survey only for years where survey questions and response options were the same. Data points marked with
the same shape represent cycles where questions and response options were consistent across surveys. aCHMS: ages 12–79 years. CCHS indicates
Canadian Community Health Survey; CHMS, Canadian Health Measures Survey; HBSC, Health Behaviour in School-aged Children Study; NPHS,
National Population Health Survey.
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Figure 6 — Average self-reported weekly hours spent walking and cycling for transportation among Canadians aged 12 years and oldera who reported
engaging in any AT, 1994–2020. Data sources: NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010,
2011–2012, 2013–2014, 2015–2016, 2017–2018, 2020; CHMS: 2007–2009, 2009–2011, 2012–2013, 2014–2015, 2016–2017, 2018–2019. Legend:
Data points have been joined with lines within each survey only for years where survey questions and response options were the same. Data points marked
with the same shape represent cycles where questions and response options were consistent across surveys. E: Interpret with caution due to high sampling
variability. aCHMS: ages 12–79 years. AT indicates Active transportation; CCHS, Canadian Community Health Survey; CHMS, Canadian Health
Measures Survey; NPHS, National Population Health Survey.

Figure 5 — Average self-reported weekly hours spent on AT among Canadians aged 12 years and oldera who reported engaging in any AT, 1994–
2020. Data sources: NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010, 2011–2012, 2013–2014,
2015–2016, 2017–2018, 2020; CHMS: 2007–2009, 2009–2011, 2012–2013, 2014–2015, 2016–2017, 2018–2019. Legend: Data points have been joined
with lines within each survey only for years where survey questions and response options were the same. Data points marked with the same shape
represent cycles where questions and response options were consistent across surveys. aCHMS: ages 12–79 years. AT indicates active transportation;
CCHS, Canadian Community Health Survey; CHMS, Canadian Health Measures Survey; NPHS, National Population Health Survey.
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Figure 7 — Average self-reported weekly hours spent on AT among Canadians aged 12 years and oldera who reported engaging in any AT by sex and
mode, 1994–2020. Data sources: NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010, 2011–2012,
2013–2014, 2015–2016, 2017–2018, 2020; CHMS: 2007–2009, 2009–2011, 2012–2013, 2014–2015, 2016–2017, 2018–2019. Legend: Data points
have been joined with lines within each survey only for years where survey questions and response options were the same. Data points marked with the
same shape represent cycles where questions and response options were consistent across surveys. E: Interpret with caution due to high sampling
variability. aCHMS: ages 12–79 years. AT indicates active transportation; CCHS, Canadian Community Health Survey; CHMS, Canadian Health
Measures Survey; NPHS, National Population Health Survey.
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decrease with age, with young adults generally spending the most
time in AT. These trends of higher AT among males and younger
ages correspond to trends observed in the United States20 and for
physical activity in general.33,34 Though rates of participation
(walking in particular) appear to have risen earlier in the time
series (1998–2009), changes to the survey questions thereafter
preclude our ability to identify whether these trends continued or
changed.

The lack of consistency in measurement of AT within public
health surveillance systems over iterations of the surveys renders

assessment of temporal trends impossible. Others who have con-
ducted similar work examining AT trends using US surveillance
data have previously noted this challenge, emphasizing how
differing questions can be measuring different underlying con-
structs or components of AT altogether which may explain the
large variations in estimates.20 For example, in the first modifica-
tion to AT survey questions in the CCHS in 2007, AT for the
purpose of “errands” was omitted from the questions for the first
time, measuring only AT for “school or work.” Restricting the
purpose of AT in this way appears to have resulted in a sharp

Figure 8 — Average self-reported weekly hours spent on AT among Canadians aged 12 years and oldera who reported engaging in any AT by age
group, 1994–2020. Data sources: NPHS: 1994–1995, 1996–1997, 1998–1999; CCHS: 2000–2001, 2003, 2005, 2007–2008, 2009–2010, 2011–2012,
2013–2014, 2015–2016, 2017–2018, 2020; CHMS: 2007–2009, 2009–2011, 2012–2013, 2014–2015, 2016–2017, 2018–2019. Legend: Data points
have been joined with lines within each survey only for years where survey questions and response options were the same. Data points marked with the
same shape represent cycles where questions and response options were consistent across surveys. E: Interpret with caution due to high sampling
variability. aCHMS: ages 12–79 years. AT indicates active transportation; CCHS, Canadian Community Health Survey; CHMS, Canadian Health
Measures Survey; NPHS, National Population Health Survey.
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decline in estimates of prevalence, down to their lowest levels in
the time series. However, once a more comprehensive list of
destinations and purposes were included in the most recent iteration
of survey questions (eg, walking or cycling to a bus stop), estimates
rose to values more consistent with those prior to the modification
in 2007. This finding supports that destinations beyond work or
school35 and multimodal travel bouts are a potentially important
source of AT among Canadians and integrating them into surveil-
lance can improve the sensitivity of survey questions measuring AT.

Changes to recall periods, or the period of time over which
respondents are asked to recall their behaviors, may have also
contributed to the variability observed in AT estimates—a finding
that has also been identified in other studies.36-40 Longer recall
lengths can be more susceptible to bias due to the increasing
probability of recall decay and use of recall strategies.41 Estimates
of both prevalence and amount of AT were at their highest levels
early in the time series when in all 3 surveys, respondents were
asked about their behavior in a “typical week in the past 3 months.”
More recently, however, respondents have been asked to report on
AT in the last 7 days, providing an anchor period for recall. It is,
therefore, unclear whether AT was previously higher or whether
the recall period resulted in a greater likelihood of a positive
response for engaging in some amount of AT.

The disaggregation of AT by mode of transportation reveals
clear and important differences. For example, a higher proportion
of Canadians report walking for transportation than cycling, and
those who engage in AT spend more time per week walking, on
average, than cycling. These differences become obscured when
the behaviors are not measured independently in surveillance
systems, as is found in the most recent cycles of the CCHS and
CHMS. Given that the health benefits, barriers, and facilitators of
walking and cycling can be different,42-44 it is important that these
modes of AT be measured separately. Additionally, walking and
cycling offer distinct and separate advantages for commuting
actively (eg, popularity, distance and speed covered, equipment,
and physical efficacy requirements).45 Separating the measurement
of these 2 distinct and most popular forms of AT provides an
important means of assessing their respective responsiveness to
interventions and policies. Future surveillance may also look to
parse out e-bike use given its emerging popularity and acknowl-
edgment as a form of physical activity.46-48 It may also improve
survey respondents’ recall due to greater activity specificity.

In many countries, time-use surveys and travel surveys are
used to gather detailed information on the travel behaviors of their
citizens, including their engagement in AT, distances traveled,
destinations, and reasons for travel.49,50 These surveys are often
restricted to a recent recall period (eg, past 24 h) with a detailed
recall across the day including trip origins, destinations, mode of
transport, trip purpose, and duration of trip, all providing important
insight into AT behaviors. While these surveys provide more
detailed information, they do not collect or provide health data
to examine associations. Traditional health surveys may be aug-
mented by including questions related to factors associated with
AT such as the perceived built environment, barriers or facilitators
to participation, or social norms. Ideally, an AT surveillance system
for Canada would include household travel surveys in addition to
the existing health surveys, time use surveys, and census.

Strengths and Limitations

The chief strength of this study is its use of data from large,
nationally representative health surveys. However, we examined

only self-reported data, often from 1 or 2 questions, which is
subject to multiple sources of bias including social desirability bias
and recall bias. Novel methods of deriving data on AT from devices
(eg, accelerometers +GPS) can help overcome some of the self-
report limitations. However, while devices can provide information
on intensity, volume, and location, they cannot identify type or
purpose. We still believe there is a lot of value in collecting type-
and domain-specific information by self-report especially for pop-
ulation surveillance. Volume of AT is presented using mean hours
per week. While we recognize these data are not always normally
distributed, means are presented rather than medians due to ease of
interpretation by policy makers, as well as comparability with
international estimates. Importantly, formal statistical testing for
trends was largely inappropriate due to the changes in survey
methodology. Providing these data across time helps to show the
within-measure stability/reliability but also provides context to
understanding how question changes affected point estimates. For
example, as previously mentioned, when the questionnaire dropped
“errands” from the destination options of “school, work, or
errands,” the prevalence dropped substantially.

It is important to note that since our paper examined the time
spent in AT among those who reported engaging in AT, the
estimates are higher than those traditionally reported within sur-
veillance for time spent in AT among the entire Canadian popula-
tion.51 The estimates presented herein reflect AT as an important
source of PA among those that engage in the behavior. Given that
estimates of the amount of time in AT can vary by denominator,
this is an important area of consideration for measurement and
comparisons. While a core objective of this study was to examine
and describe patterns in AT, none of the surveys used have
measured AT in children (<12 y old); thus, we were not able to
describe any trends in this age group. The Canadian Health Survey
on Children and Youth, active since 2019, does include measures
of AT and has the potential to fill this gap in Canadian AT
surveillance moving forward but currently only asks about the
journey to school.52 Additionally, while gender (sociocultural) has
demonstrated to be an important correlate of physical activity
behaviors and experiences, the surveys included in this study have
only measured sex (biologic).53,54 Fortunately, the most recent
cycles of the CHMS and CCHS, for which data are not yet
available, include measures of self-identified gender which will
afford the ability to better explore the role of gender as a sociocul-
tural correlate of the various domains of physical activity, including
AT, in the future.

Conclusions
This is the first comprehensive look at the measurement and
prevalence of AT across time on Canadian national health surveys.
Changes in survey questions across years have precluded our ability
to assess trends in AT as it is not possible to determine whether
a change is the result of differences in measures or population
behaviors. There was some evidence that AT increased between
1994 and 2011, and while current prevalence is lower, it is not clear
whether this is reflective of true behavior change. Some consistent
findings were observed, with youth and younger adults and males
more likely to engage in AT and report higher volumes of AT
compared with older adults and females. Additionally, females were
more likely to report walking for AT than males, whereas males
were more likely to report cycling for AT than females. While the
results of the current analysis cannot be generalized beyond
the Canadian population, this study’s close examination of AT
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participation as measured through Canadian population health
surveys may be valuable in its ability to inform the practices of
other national and global systems of PA surveillance. Considering
recent commitments at various levels to develop more AT-support-
ive environments and increase overall physical activity levels, it is
especially imperative to have public health surveillance systems for
monitoring and evaluating AT behaviors and temporal trends.
Careful consideration should be given to survey and question design
to ensure that variability in survey questions is minimized (ie, recall
period and destinations) for comparability purposes, that trends can
be disaggregated by mode of transportation, and allow for the
analysis of behaviors across a variety of sociodemographic identi-
fiers to capture important disparities.
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