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Abstract

Introduction: Regular physical activity is associated with a wide range of health bene-
fits in youth. While previous studies have identified disparities in physical activity
among youth by gender identity and sexual attraction, these have seldom been explored
in Canadian youth.

Methods: Data from the 2019 Canadian Health Survey on Children and Youth were used
to assess prevalence of and time spent in organized sports participation, total physical
activity and active transportation by gender identity (non-cisgender vs. cisgender)
among youth aged 12 to 17, and by sexual attraction (nonheterosexual attraction vs.
heterosexual attraction) among youth aged 15 to 17.

Results: There was no difference in average minutes of total physical activity per week
between non-cisgender and cisgender Canadian youth. Non-cisgender youth (which
represent 0.5% of the population) averaged significantly fewer minutes of organized
sports per week than their cisgender counterparts. There was some evidence of
increased active transportation to school among non-cisgender youth, but insufficient
power to detect significant differences. Canadian youth reporting any nonheterosexual
attraction (which represent 21.2% of the population, including mostly heterosexual
youth) were less likely to be regularly physically active and participate in organized
sports than youth reporting exclusive heterosexual attraction. Differences were larger
among males than females. Males reporting nonheterosexual attraction were more likely
to use active transportation to get to school than their heterosexual counterparts.

Conclusion: Non-cisgender youth and youth reporting nonheterosexual attraction tended
to participate less in organized sports than their counterparts, but may have engaged in
more active transportation. Mitigating the barriers associated with sport participation
could increase physical activity among these groups.

Keywords: gender identity, sexual orientation, sexual and gender minorities, youth sports,
exercise, physical activity, active transportation
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Highlights

® Non-cisgender youth in Canada
had lower levels of participation in
organized sports than cisgender
youth; however, they engaged in
similar levels of total physical
activity.

e Nonheterosexual-attracted youth in
Canada had lower levels of partici-
pation in organized sports and total
physical activity than heterosexual-
attracted youth.

e Efforts are needed to minimize
barriers associated with organized
sport participation for non-cisgender
and nonheterosexual-attracted youth.

Regular physical activity is associated with
a wide range of health benefits, including
prevention of chronic diseases and improved

(ages 5-17 years) recommend that chil-
dren and youth obtain an average of at
least 60 minutes of moderate-to-vigorous

physical activity (MVPA) per day involv-
ing a variety of aerobic activities for opti-
mal health benefits.> The most recent
device-measured national data from the
2018 to 2019 Canadian Health Measures
Survey show that 35.6% of youth aged 12
to 17 years meet this recommendation.’
Lower intensities of physical activity (i.e.
light physical activity; LPA) may also be
beneficial for health. Research has shown
strong, consistent associations between
total physical activity (MVPA and LPA) and
improved cardiovascular health, physical
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fitness and bone health, as well as lower
adiposity.*

Identifying subpopulations that are less
physically active can inform strategies and
policies for health promotion. Gender
identity and sexual attraction are impor-
tant determinants of health. Various health
and social inequities have been found for
non-cisgender (i.e. identifying as a gender
different from their sex at birth) and non-
heterosexual (i.e. not exclusively attracted
to the opposite gender) individuals com-
pared to their cisgender (i.e. identifying as
the same gender as their sex at birth) and
heterosexual (i.e. exclusively attracted to
the opposite gender) counterparts, respec-
tively.® Studies conducted in the US, UK,
New Zealand and Spain have identified
lower levels of physical activity and par-
ticipation in organized sports among non-
cisgender versus cisgender youth,*? as
well as among nonheterosexual versus
heterosexual youth.”'” The magnitude of
these differences varies by sex, with larger
differences in physical activity and sports
participation among cisgender and non-
cisgender males than between cisgender
and non-cisgender females.

To the best of our knowledge, the only
representative study assessing physical
activity and sports participation by gender
identity or sexual attraction among Canadian
youth was based on the 1998 to 2013
British Columbia Adolescent Health Surveys.
It found that males identifying as “mostly”
heterosexual, bisexual or “mostly” or
“completely” homosexual were consis-
tently less likely to participate in both
organized and nonorganized sports and
physical activity compared to “com-
pletely” heterosexual males.'® Meanwhile,
bisexual and “mostly” or “completely”
homosexual females were less likely to
participate in nonorganized sports and
physical activity than heterosexual females,
and bisexual females were less likely to
participate in organized sports than het-
erosexual females.'®

The objective of our study was to present
current evidence by using nationally rep-
resentative data from the 2019 Canadian
Health Survey on Children and Youth to
assess total physical activity, organized
sports participation and active transporta-
tion use among Canadian youth (i.e. ado-
lescents aged 12 to 17 years) by gender
identity and sexual attraction.
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Methods
Data source

The data source for this study was the
2019 Canadian Health Survey on Children
and Youth (CHSCY), a cross-sectional sur-
vey conducted by Statistics Canada. Data
collection occurred between 11 February
and 2 August 2019. The CHSCY surveyed
a nationally representative sample of chil-
dren and youth aged 1 to 17 years. Those
living on First Nation reserves and other
Indigenous settlements, those living in
foster homes and the institutionalized
population were excluded. The sampling
frame consisted of beneficiaries of the
Canadian Child Benefit, which covers
98% of the Canadian population aged 1 to
17 years in all provinces and 96% in all
territories.

This study was limited to youth aged 12 to
17 years, which is a restricted age range in
comparison to other (e.g. World Health
Organization) definitions of youth. The
survey was administered using electronic
questionnaires or telephone interviews.
All youth were asked about their gender
and physical activity behaviours. Only
youth aged 15 to 17 were asked about
sexual attraction.

There were 11 077 respondents aged 12 to
17 in the 2019 CHSCY (5301 aged 15 to
17). The response rate was 41.3%. Survey
weights were provided by Statistics
Canada to account for sampling and non-
response and generate nationally represent-
ative estimates. Briefly, each respondent is
assigned a weight based on design and
adjustment factors that corresponds to the
number of persons in the entire popula-
tion that are represented by that respon-
dent. Further details regarding weighting
are provided online by Statistics Canada.'**
Each analysis was restricted to those with
complete data for physical activity behav-
iours, leaving 11 064 respondents (99.9%
of respondents aged 12 to 17) for gender
identity, and 5254 respondents aged 15 to
17 (98.1% of respondents aged 15 to 17)
for sexual attraction.

Measures

The exact wording for each survey ques-
tion is provided online by Statistics
Canada.” The measures related to sex,
gender and sexual attraction used in this
study were based on available data and
current statistical standards.> Definitions
and available measures are continually

evolving and may not necessarily align
with previous or future research.

Sex

Youth aged 12 to 17 were asked, “What
was your sex at birth? Sex refers to sex
assigned at birth.” The response options
were “male” and “female.”

Gender identity

Youth aged 12 to 17 were asked, “Gender
refers to current gender which may be dif-
ferent from sex assigned at birth and may
be different from what is indicated on
legal documents. What is your gender?”
The response options were “male,” “female”
and “or please specify.” Youth who identi-
fied as a gender other than male or female
were classified as “nonbinary.”

Cisgender/non-cisgender

Youth who identified as the same gender
as their sex at birth were classified as “cis-
gender.” Youth who identified as a gender
other than their sex at birth, including
those considered “nonbinary,” were clas-
sified as “non-cisgender.”

Sexual attraction

Youth aged 15 to 17 were asked whether
they were “only attracted to males”; “mostly
attracted to males”; “equally attracted to
females and males”; “mostly attracted to
females”; “only attracted to females”; or
“not sure.” Youth were classified as hav-
ing “heterosexual attraction” if they iden-
tified as male gender and were attracted
only to females or identified as female
gender and were only attracted to males;
or as having “nonheterosexual attraction”
if they were attracted to the same gender,
attracted to both males and females, or
not sure, or if they identified as nonbinary
gender. These classifications have been
used in other studies.?*

Physical activity

Individuals were asked for the total
amount of time they spent participating in
physical activity in which they sweated at
least a little or breathed harder, as well as
the amount of time they actually spent
sweating or breathing harder for each of
the past 7 days. Response options were in
15-minute increments (no time, 15 min-
utes or less, 30 minutes, 45 minutes, 1 hour,
etc., up to 7 hours or more). Those who
answered 15 minutes or less or 7 hours or
more were assigned a time of 15 minutes
or 7 hours, respectively, for that day. The
total time across all 7 days was used to
calculate the average minutes of physical
activity per day, since sensitivity analyses
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showed that these estimates were more
in line with device-measured MVPA for
Canadian youth than the time spent
sweating or breathing harder, although
they may include both MVPA and LPA.}
Individuals were categorized as averaging
> 60 minutes of physical activity per day
versus averaging < 60 minutes per day,
which is the threshold used in the
Canadian 24-Hour Movement Guidelines
for Children and Youth (ages 5-17 years).*

Sports participation

Individuals were asked whether they par-
ticipated in sport or physical activity with
a coach or instructor in the past year and
past 7 days. Individuals were also asked
for the total amount of time they spent
participating in sport or physical activity
in the past 7 days, which was divided by 7
to obtain an average sport participation
time per day.

Active transportation

Individuals were asked whether they
walked, biked or used another active way
to get to school in the past 7 days, and the
amount of time they spent using each of
these modes of transportation. The amount
of time spent using each mode was
summed and divided by 7 to obtain an
average active transportation time per day.

Statistical analyses

Descriptive statistics were used to calculate
percentages, means and 95% confidence
intervals (95% CIs) for gender identity
(cisgender/non-cisgender) and sexual attrac-
tion overall, stratified by gender, and for
physical activity, sports participation and
active transportation indicators, stratified
by cisgender/non-cisgender and hetero-
sexual attraction/nonheterosexual attrac-
tion. Distributions were also calculated
excluding those reporting “not sure”
attraction as a sensitivity analysis. All per-
centages and means were calculated using
survey weights to be nationally represen-
tative; 95% CIs were calculated using
bootstrap weights. Two-tailed Wald chi-
square tests were used to assess differ-
ences in means and percentages between
groups under a statistical significance
level of 0.05. Analyses were conducted in
SAS Enterprise Guide version 7.1 (SAS
Institute Inc., Cary, NC, US).

Results

Gender identity and physical activity

Based on self-reported sex at birth and
gender, 0.3% of youth aged 12 to 17 were
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classified as nonbinary and 0.5% as non-
cisgender (Table 1). All estimates for non-
binary and non-cisgender youth should be
interpreted with caution due to their small
sample size.

Physical activity measures by gender iden-
tity are presented in Table 2. Average min-
utes of physical activity per week did not
differ between non-cisgender and cisgen-
der youth. The percentages of non-
cisgender youth who averaged 60 minutes
or more of physical activity per day and
who participated in organized sports in
the past week were unreportable due to
high sampling variability. Among non-
cisgender youth, 48.5% participated in
organized sports in the past year, com-
pared to 67.3% of cisgender youth. Non-
cisgender youth also averaged significantly
fewer minutes of organized sport partici-
pation per week (96 minutes vs. 214 min-
utes). Finally, 48.0% of non-cisgender
youth used active transportation to get to
school, averaging 335 minutes per week,
compared to 29.2% of cisgender youth,
averaging 164 minutes per week. These
differences were not significant.

Sexual attraction and physical activity

Among youth aged 15 to 17, 78.8 % reported
heterosexual attraction while 21.2% reported
nonheterosexual attraction (17.4% attracted
to the same or both genders and 3.8% not
sure of their attraction; Table 3). Females
were more likely to report nonheterosex-
ual attraction than males.

Physical activity measures by heterosexual/
nonheterosexual attraction are presented
in Table 4. Overall, youth reporting

nonheterosexual attraction were less likely
to average 60 minutes or more of physical
activity per day (16.8% vs. 27.3%) and
less likely to participate in organized
sports in the past week (33.1% vs. 45.1%)
and year (49.2% vs. 62.8%) than youth
reporting heterosexual attraction. Youth
reporting nonheterosexual attraction spent
fewer weekly minutes being physically
active (225 minutes vs. 284 minutes) and
participating in organized sports (130
minutes vs. 216 minutes) than youth
reporting heterosexual attraction; how-
ever, they spent more weekly minutes
using active transportation to get to school
(169 minutes vs. 126 minutes) than their
heterosexual counterparts. While there
was no difference in the overall percent-
age of youth using active transportation to
get to school by sexual attraction, males
reporting nonheterosexual attraction were
more likely to use active transportation
than those reporting heterosexual attrac-
tion. Males reporting nonheterosexual
attraction also spent more time in active
transportation to get to school per week,
while achieving fewer minutes of orga-
nized sport participation. These differ-
ences were not apparent among females.
There were no differences in trends when
youth reporting “not sure” were excluded
as a sensitivity analysis (data not shown).

Discussion
Gender identity and physical activity

To our knowledge, this was the first study
to explore differences in measures of
physical activity by gender identity among
Canadian youth aged 12 to 17 years. Non-
cisgender individuals made up a small

TABLE 1
Gender identity of study participants, youth aged 12 to 17 years,
2019 Canadian Health Survey on Children and Youth (N = 8418)

Weighted frequency® Percentage (%) 95% CI
Self-reported gender
Male 884 934 50.5 49.4-51.6
Female 862 592 49.2 48.2-50.3
Nonbinary 4472 0.3° 0.1-0.4
Cisgender/non-cisgender
Cisgender 1743799 99.5 99.3-99.7
Non-cisgender 8199 0.5¢ 0.3-0.7

Abbreviation: Cl, confidence interval.

? Frequencies are weighted to be representative of the Canadian population.

€ Estimate should be interpreted with caution due to high sampling variability (0.15 < coefficient of variation < 0.25).

P Estimate should be interpreted with caution due to high sampling variability (0.25 < coefficient of variation < 0.35).
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TABLE 2

Physical activity measures for cisgender and non-cisgender youth aged 12 to 17 years,
2019 Canadian Health Survey on Children and Youth (N = 8418)

Cisgender Non-cisgender
Estimate 95% CI Estimate 95% CI p value

Percentage of youth (%)
Averaged > 60 min of physical activity per day 27.4 26.1-28.7 £ N/A N/A
Participated in organized sports in the past year 67.3 65.9-68.7 48.5P 29.2-68.1 0.0576
Participated in organized sports in the past week 50.8 49.3-52.3 £ N/A N/A
Used active transportation to get to school 29.2 27.9-30.5 48.0° 27.7-68.7 0.0691
Average minutes per week
Physical activity in which one sweated or breathed harder 296 287-304 270°¢ 140-400 0.7020
Participation in organized sports 214 199-228 96° 41-151 < 0.0001"
Active transportation to get to school 164 154-175 335P 124-547 0.1135

Abbreviations: Cl, confidence interval; min, minutes; N/A, not available.

€ Estimate should be interpreted with caution due to high sampling variability (0.15 < coefficient of variation < 0.25).

P Estimate should be interpreted with caution due to high sampling variability (0.25 < coefficient of variation < 0.35).

F Estimate unreportable due to high sampling variability (coefficient of variation > 0.35).

* Statistically significant difference between gender identities, p < 0.05.

percentage (0.5%) of the study popula- youth. The percentage of youth averaging This finding contrasts with existing

tion. There was no difference in the aver-
age weekly minutes of physical activity
between non-cisgender and cisgender

60 minutes or more per day of physical
activity could not be compared in the two
groups due to high sampling variability.

TABLE 3
Sexual attraction of study participants, youth aged 15 to 17,
2019 Canadian Health Survey on Children and Youth (N = 3963)

Weighted frequency*  Percentage (%) 95% CI
Overall (male, female, nonbinary gender)
Heterosexual attraction 659 609 78.8 77.1-80.4
Nonheterosexual attraction 177 699 21.2 19.6-22.9
Attracted to same or both genders 146 106 17.4 15.9-19.1
Not sure 31593 3.8 3.0-4.7
Male gender (n = 1907)
Heterosexual attraction 356 798 85.2 82.8-87.3
Nonheterosexual attraction 61990 14.8 12.7-17.2
Attracted to same or both genders 51886 12.4 10.4-14.6
Not sure 10 104 2.4¢ 1.6-3.4
Female gender (n = 2040)
Heterosexual attraction 302 811 72.7 70.0-75.2
Nonheterosexual attraction 113 754 27.3 24.8-30.0
Attracted to same or both genders 92776 223 19.9-24.8
Not sure 20978 5.0 3.7-6.7
Nonbinary gender (n = 16)
Heterosexual attraction 0 0.0 N/A
Nonheterosexual attraction 1955 100.0 N/A
Attracted to same or both genders 1444 73.8¢ 44.5-92.9

Not sure E E N/A

Abbreviations: Cl, confidence interval; N/A, not available.

2 Frequencies are weighted to be representative of the Canadian population.

€ Estimate should be interpreted with caution due to high sampling variability (0.15 < coefficient of variation < 0.25).
F Estimate unreportable due to high sampling variability (coefficient of variation > 0.35).
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research that found non-cisgender US
high school students were less likely to be
physically active for 60 minutes or more
per day than cisgender students.®

Non-cisgender youth achieved signifi-
cantly fewer minutes of organized sports
participation per week than cisgender
youth. Further, only half of non-cisgender
youth participated in organized sports in
the past year, compared to two-thirds of
cisgender youth. This finding is in line
with existing research from the United
States®” and Spain;® however, there was
no difference in the likelihood to play
sports between non-cisgender and cisgen-
der youth in a 2014 survey of US high
school students.®

Disparities in organized sport participa-
tion may be attributed to structural dis-
crimination, such as policies that exclude
transgender athletes from competitive
sports.?>?” They may also be attributed to
non-cisgender youth feeling uncomfort-
able or unsafe in organized sport environ-
ments, particularly in gender-segregated
spaces (e.g. locker rooms).!*1¢2"2% Non-
cisgender youth may find ways to be
physically active outside of organized
sports. For instance, some non-cisgender
respondents in a study of American youth
noted that they preferred individual sports
and physical activities (e.g. biking, rock
climbing) to team sports.?” Nonetheless,
participation in organized sports during
adolescence contributes to health, not

Vol 44, No 2, February 2024




TABLE 4

Physical activity measures by sexual attraction, youth aged 15 to 17 years, 2019 Canadian Health Survey on Children and Youth (N = 3963)

Overall (male, female, nonbinary gender)
Percentage of youth (%)

Averaged > 60 min of physical activity per day
Participated in organized sports in the past year
Participated in organized sports in the past week
Used active transportation to get to school

Average minutes per week

Physical activity in which one sweated or breathed harder

Participation in organized sports

Active transportation to get to school

Male gender (n = 1907)

Percentage of youth (%)

Averaged > 60 min of physical activity per day
Participated in organized sports in the past year
Participated in organized sports in the past week
Used active transportation to get to school
Average minutes per week

Participation in organized sports

Physical activity in which one sweated or breathed harder

Active transportation to get to school

Female gender (n = 2040)

Percentage of youth (%)

Averaged > 60 min of physical activity per day
Participated in organized sports in the past year
Participated in organized sports in the past week
Used active transportation to get to school

Average minutes per week

Physical activity in which one sweated or breathed harder

Participation in organized sports

Active transportation to get to school

Heterosexual attraction

Nonheterosexual attraction

p value
Estimate 95% Cl Estimate 95% Cl

27.3 25.3-29.4 16.8 13.3-20.8 < 0.0001*
62.8 60.5-65.1 49.2 44.5-53.9 < 0.0001"
45.1 42.7-47.5 33.1 28.8-37.4 < 0.0001"
24.8 22.8-26.8 28.4 24.2-32.6 0.1252
284 270-297 225 191-259 0.0013"
216 191-240 130 99-160 <0.0001*
126 111-141 169 135-203 0.0248"
30.3 27.5-33.0 18.6¢ 11.8-25.5 0.0022"
66.0 62.9-69.1 47.6 39.5-55.6 < 0.0001"
48.6 45.4-51.8 35.1 27.0-43.2 0.0023"
26.7 24.0-29.4 36.0 28.1-43.9 0.0250"
244 205-284 95 71-119 0.0697
315 296-334 247 176-318 < 0.0001"
138 117-159 218¢ 154-283 0.0204"
23.8 20.8-26.8 15.8 11.6-20.0 < 0.0001*
59.0 55.6-62.5 50.1 44.4-55.8 0.0077*
41.0 37.5-44.5 32.0 27.0-37.1 0.0036"
22.5 19.6-25.4 24.3 19.5-29.1 0.5264
284 270-297 225 191-259 0.0869
182 158-206 148 104-192 0.1798
126 111-141 169 135-203 0.1716

Abbreviations: Cl, confidence interval; min, minutes.

¢ Estimate should be interpreted with caution due to high sampling variability (0.15 < coefficient of variation < 0.25).

* Statistically significant difference between attraction groups, p < 0.05.

only through the benefits associated with
regular physical activity, but through
improved well-being and social develop-
ment.*® Further efforts should be made to
understand and mitigate the barriers asso-
ciated with participation in organized
sports.

Nearly half of non-cisgender youth used
active transportation to get to school,
compared to one-third of cisgender youth.
Further, the average weekly minutes in
active transportation to get to school
among non-cisgender youth was over
double that of cisgender youth. However,
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findings were not significant due to the
small sample size.

Previous studies on active transportation
use by gender identity were limited to
adults. A US study found that non-cisgender
college students engaged in active trans-
portation more frequently than their cis-
gender counterparts, although findings
were similarly limited by sample size.* A
study conducted in US adults suggested
discomfort among non-cisgender individ-
uals using public transit due to discrimi-
nation or abuse.** Non-cisgender youth
may similarly experience discomfort using

public transit or school buses, and engage
in active transportation to school as an
alternative.® Alternatively, non-cisgender
youth may prefer active transportation as
a way to be physically active over orga-
nized sports.?” Regardless of the reasons
behind the observed differences between
non-cisgender and cisgender youth, active
transportation should be promoted for all
youth as a way to be physically active and
obtain the related health benefits.3*

Overall, these results show different modes
of attaining physical activity for non-
cisgender and cisgender youth aged 12 to
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17. However, the small number of non-
cisgender youth in the study sample
impacted our ability to identify differences
between these groups where they might
exist, especially where absolute percent-
ages suggest differences between groups.

Sexual attraction and physical activity

One-fifth of youth aged 15 to 17 reported
nonheterosexual attraction (attracted to
the same or both genders, or not sure of
their attraction). Youth reporting non-
heterosexual attraction were less likely to
average 60 minutes or more of physical
activity per day, regardless of gender.
They also averaged 60 fewer minutes of
physical activity per week than their
heterosexual counterparts. These findings
are in line with existing Canadian research
demonstrating lower levels of physical
activity (organized or non-organized) among
nonheterosexual youth in British Columbia,'®
as well as research from the UK" and
US.11,12,14,15,17

Youth reporting nonheterosexual attrac-
tion were less likely to participate in orga-
nized sports in the past week and year
than youth reporting heterosexual attrac-
tion. These differences were larger among
males than females. This finding is consis-
tent with those of the BC Adolescent
Health Surveys, which have consistently
shown lower participation in sports and
physical activity with a coach among non-
heterosexual youth compared to hetero-
sexual youth, with larger differences
among males.' Studies from the US have
found lower levels of participation in team
sports and school sports among nonhetero-
sexual youth, particularly among males.!*1¢17
Many nonheterosexual youth avoid orga-
nized sports due to bullying and discrimi-
nation from peers and staff, and because
they feel unsafe or uncomfortable in sport
settings (e.g. physical education class,
locker rooms).!0:16:27:29.35

The differences between males and females
may be partially attributed to the percep-
tion of nonheterosexual females as more
masculine and therefore more competent
in sport than their heterosexual counter-
parts.? In addition, nonheterosexual male
youth tend to experience greater bullying
victimization than their female counterparts
across sport and other environments.?>36¢:37

However, differences in total physical
activity were smaller than differences in
organized sport participation between
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nonheterosexual- and heterosexual-attracted
males, suggesting that nonheterosexual-
attracted males make up for lower levels
of organized sport participation with other
physical activity (e.g. nonorganized sports,
active transportation). For instance, a
study in the US found that lesbian, gay,
bisexual, transgender and queer youth
generally prefer individual sports (which
are often nonorganized) to team sports.?”

Males reporting nonheterosexual attrac-
tion were more likely to use active trans-
portation to get to school and spent more
time doing so than males reporting hetero-
sexual attraction. There was no difference
in active transportation use among females.
Active transportation to school may be an
important coping mechanism to avoid
bullying behaviour on public transit or
school buses.*® Studies have shown that
nonheterosexual male youth are more
likely to be bullied than their female coun-
terparts,***” which may explain the gender
difference in the uptake of active transpor-
tation. Otherwise, a US study found that
youth with nonheterosexual attraction
were less likely to have a driver’s license
upon reaching young adulthood, which
may be due to lower parental support in
obtaining a license.* Given that practising
driving on routine trips to school is com-
mon among youth,* the higher rates of
active transportation to school among
nonheterosexual males may also be attrib-
uted to lower likelihood of parental sup-
port for driving. Finally, males with
nonheterosexual attraction may simply
prefer active transportation as a way to be
physically active over organized sports.?’

Overall, these results point to lower levels
of physical activity and organized sport
participation among nonheterosexual-
attracted youth compared to heterosexual-
attracted youth aged 15 to 17. These
discrepancies were larger among males
than females. Our results were in line with
Canadian and international studies dem-
onstrating decreased physical activity and
sport participation among nonheterosex-
ual youth. Efforts should be made to
decrease the barriers associated with
physical activity and sport participation.
This might be done by implementing anti-
bullying programs in sport, promoting
nonheterosexual athletes as role models,
encouraging peer and familial support and
introducing youth to a wider range of
physical activities in school.!*4

Strengths and limitations

This study assessed multiple measures of
physical activity (total physical activity,
organized sport participation and active
transportation to school) by gender iden-
tity and sexual attraction among Canadian
youth. It was the first study, to our knowl-
edge, to examine differences in each phys-
ical activity measure by gender identity
among Canadian youth, and in active
transportation to school by sexual attrac-
tion. Future studies would benefit from
examining additional measures of physical
activity, such as participation in non-
organized sports, participation in different
sport settings (i.e. group vs. individual,
types of sports) and the meeting of muscle-
and bone-strengthening recommendations
in the Canadian 24-Hour Movement Guide-
lines, among these subpopulations.?

This study had several limitations. Despite
the use of a large sample of Canadian
youth, the low prevalence of non-cisgender
individuals meant there was insufficient
power to detect significant differences for
most measures and to examine behav-
iours of nonbinary and transgender youth
separately. Several estimates could not be
reported due to high sampling variability.
There was insufficient sample size to
report estimates for detailed sexual attrac-
tion categories (e.g. males attracted only
to males; nonbinary attracted only to
males). The sample size was also insuffi-
cient to explore how other socioeconomic
characteristics (e.g. ethnocultural back-
ground, household income) intersect with
gender identity and sexual attraction in
the assessment of physical activity. These
findings are important to note for future
surveys; researchers may wish to increase
sample sizes or oversample non-cisgender
and nonheterosexual-attracted youth in
order to report more detailed breakdowns.

Additionally, the wording of certain ques-
tions limited our reporting. Data on gen-
der were collected using biological terms
(“female” and “male”), and all youth who
reported a gender other than female or
male were classified as nonbinary. It was
not possible to determine breakdowns for
specific gender identities, such as Two-
Spirit or queer. Further, the questionnaire
did not specify whether sexual attraction
towards males and/or females was based
on gender or sex. In this study, we
assumed that attraction was based on
gender rather than sex, which may not be
the case for all respondents.
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Conclusion

Gender identity and sexual attraction are
important predictors of physical activity
among Canadian youth. Our findings
demonstrate different modes of engaging
in physical activity between non-cisgender
and cisgender youth aged 12 to 17 years,
with similar total physical activity yet
lower organized sport participation and
some evidence of higher active transporta-
tion use among non-cisgender youth. We
also found lower levels of organized sport
participation and total physical activity
among Canadian youth aged 15 to 17 years
reporting nonheterosexual attraction com-
pared to those reporting heterosexual
attraction, particularly among males, but
increased active transportation only among
males. Mitigating the barriers associated
with participation in organized sports
while additionally promoting active trans-
portation could increase physical activity
among all youth.

Conflicts of interest

The authors have no conflicts of interest
to disclose.

Authors’ contributions and
statement

CW, GB, MTB, KCR—conceptualization.

CW—methodology, formal analysis, writ-
ing—original draft.

CW, GB, MRJS, MTB, KCR—writing—
review & editing.

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

References

1. Warburton DE, Nicol CW, Bredin SS.
Health benefits of physical activity:
the evidence. CMAJ. 2006;174(6):801-
9. https://doi.org/10.1503 /cmaj.051351

2. Tremblay MS, Carson V, Chaput JP, et
al. Canadian 24-hour movement guide-
lines for children and youth: an inte-
gration of physical activity, sedentary
behaviour, and sleep. Appl Physiol
Nutr Metab. 2016;41(6 Suppl. 3):S311-
S§327. https://doi.org/10.1139/apnm
-2016-0151

Vol 44, No 2, February 2024

Center for Surveillance and Applied
Research, Public Health Agency of
Canada. Physical activity, sedentary
behaviour and sleep (PASS) indicators
[Internet]. Ottawa (ON): Government
of Canada; 2023 [cited 2023 Apr 11].
Available from: https://health-infobase
.canada.ca/pass

Poitras VJ, Gray CE, Borghese MM, et
al. Systematic review of the rela-
tionships between objectively mea-
sured physical activity and health
indicators in school-aged children
and youth. Appl Physiol Nutr Metab.
2016;41(6 Suppl 3):S197-S239. https://
doi.org/10.1139/apnm-2015-0663

Wang C, Butler G, Wong SL, et al.
Gender identity and sexual attraction
among Canadian youth: findings from
the 2019 Canadian Health Survey on
Children and Youth. Health Promot
Chronic Dis Prev Can. 2023;43(6):299-
305. https://doi.org/10.24095/hpcdp

Bishop A, Overcash F, McGuire J,
Reicks M. Diet and physical activity
behaviors among adolescent trans-
gender students: school survey results.
J Adolesc Health. 2020;66(4):48-90.
https://doi.org/10.1016/j.jadohealth
.2019.10.026

Clark CM, Kosciw JG. Engaged or
excluded: LGBTQ vyouth’s participa-
tion in school sports and their rela-
tionship to psychological well-being.
Psychol Sch. 2022;59(1):95-114. https://
doi.org/10.1002/pits.22500

Aparicio-Garcia ME, Diaz-Ramiro EM,
Rubio-Valdehita S, Lépez-Nuiez MI,
Garcia-Nieto I. Health and well-being
of cisgender, transgender and non-
binary young people. Int J Environ
Res Public Health. 2018;15(10):2133.
https://doi.org/10.3390/ijerph151
02133

Lucassen MF, Guntupalli AM, Clark
T, et al. Body size and weight, and
the nutrition and activity behaviours
of sexual and gender minority youth:
findings and implications from New
Zealand. Public Health Nutr. 2019;

22(13):2346-56. https://doi.org/10
.1017/S1368980019001149

10. Greenspan SB, Griffith C, Watson RJ.
LGBTQ + youth’s experiences and
engagement in physical activity: a
comprehensive content analysis. Adolesc
Res Rev. 2019;4:169-85. https://doi
.org/10.1007 /s40894-019-00110-4

11. Rosario M, Corliss HL, Everett BG, et
al. Sexual orientation disparities in
cancer-related risk behaviors of tobacco,
alcohol, sexual behaviors, and diet
and physical activity: pooled Youth
Risk Behavior Surveys. Am J Public
Health. 2014;104(2):245-54. https://
doi.org/10.2105/AJPH.2013.301506

12. Luk JW, Miller JM, Gilman SE, Lipsky
LM, Haynie DL, Simons-Morton BG.
Sexual minority status and adolescent
eating behaviors, physical activity,
and weight status. Am J Prev Med.

2018;55(6):839-47. https://doi.org/10
.1016/j.amepre.2018.07.020

13. Amos R, Manalastas EJ, White R, Bos
H, Patalay P. Mental health, social
adversity, and health-related out-
comes in sexual minority adolescents:
a contemporary national cohort study.
Lancet Child Adolesc Health. 2020;
4(1):36-45.  https://doi.org/10.1016

$2352-4642(19)30339-6

14. Calzo JP, Roberts AL, Corliss HL,
Blood EA, Kroshus E, Austin SB.
Physical activity disparities in hetero-
sexual and sexual minority youth
ages 12-22 years old: roles of child-
hood gender nonconformity and ath-
letic self-esteem. Ann Behav Med.

2014;47(1):17-27. https://doi.org/10
.1007/s12160-013-9570-y

15. Beach LB, Turner B, Felt D, Marro R,
Phillips GL II. Risk factors for diabetes
are higher among non-heterosexual
US high school students. Pediatr
Diabetes. 2018;19(7):1137-46. https://
doi.org/10.1111 /pedi.12720

16. Kulick A, Wernick LJ, Espinoza MA,
Newman TJ, Dessel AB. Three strikes
and you’re out: culture, facilities, and
participation among LGBTQ youth in
sports. Sport Educ Soc. 2019;24(9):
939-53. https://doi.org/10.1080/1357
3322.2018.1532406

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://doi.org/10.1503/cmaj.051351
https://doi.org/10.1139/apnm-2016-0151
https://doi.org/10.1139/apnm-2016-0151
https://health-infobase.canada.ca/pass
https://health-infobase.canada.ca/pass
https://doi.org/10.1139/apnm-2015-0663
https://doi.org/10.1139/apnm-2015-0663
https://doi.org/10.24095/hpcdp.43.6.04
https://doi.org/10.24095/hpcdp.43.6.04
https://doi.org/10.1016/j.jadohealth.2019.10.026
https://doi.org/10.1016/j.jadohealth.2019.10.026
https://doi.org/10.1002/pits.22500
https://doi.org/10.1002/pits.22500
https://doi.org/10.3390/ijerph15102133
https://doi.org/10.3390/ijerph15102133
https://doi.org/10.1017/S1368980019001149
https://doi.org/10.1017/S1368980019001149
https://doi.org/10.1007/s40894-019-00110-4
https://doi.org/10.1007/s40894-019-00110-4
https://doi.org/10.2105/AJPH.2013.301506
https://doi.org/10.2105/AJPH.2013.301506
https://doi.org/10.1016/j.amepre.2018.07.020
https://doi.org/10.1016/j.amepre.2018.07.020
https://doi.org/10.1016/S2352-4642(19)30339-6
https://doi.org/10.1016/S2352-4642(19)30339-6
https://doi.org/10.1007/s12160-013-9570-y
https://doi.org/10.1007/s12160-013-9570-y
https://doi.org/10.1111/pedi.12720
https://doi.org/10.1111/pedi.12720
https://doi.org/10.1080/13573322.2018.1532406
https://doi.org/10.1080/13573322.2018.1532406

17.

18.

19.

20.

21.

22.

23.

24.

Health Promotion and Chronic Disease Prevention in Canada

Kann L, Olsen EO, McManus T, et al.
Sexual identity, sex of sexual contacts,
and health-related behaviors among
students in grades 9-12—United States
and selected sites, 2015. MMWR Surveill
Summ. 2016;65(9):1-202. https://doi
.org/10.15585/mmwr.ss6509al

Doull M, Watson RJ, Smith A, Homma
Y, Saewyc E. Are we leveling the
playing field? Trends and disparities
in sports participation among sexual
minority youth in Canada. J Sport
Health Sci. 2018;7(2):218-26. https://
doi.org/10.1016/j.jshs.2016.10.006

Statistics Canada. Canadian Health
Survey on Children and Youth (CHSCY)
[Internet]. Ottawa (ON): Government
of Canada; 2019 [modified 2023 Mar
10; cited 2022 Dec 13]. Available from:
https://www23.statcan.gc.ca/imdb
p2SV.pl2Function = getSurvey&SDDS
=5233

Statistics Canada. Weighting [Inter-
net]. Ottawa (ON): Government of
Canada; 2021 [cited 2023 Aug 10].
Available from: https://www]150.statcan
.gc.ca/nl/edu/power-pouvoir/ch6

/5214809-eng.htm

Statistics Canada. Canadian Health
Survey on Children and Youth-2019
[Internet]. [Survey questionnaire.]
Ottawa (ON): Government of Canada;
2018 [modified 2023 Apr 7; cited 2023
Jun 29]. Available from: https://www23
.statcan.gc.ca/imdb/p3Instr.pl2Function
= assemblelnstr&a = 1&&lang = en&ltem
Id=1209093

Statistics Canada. Sex, gender, sexual
orientation standards [Internet]. Ottawa
(ON): Government of Canada; [modi-
fied 2023 Aug 16; cited 2023 Oct 12].
Available from: https://www.statcan
.gc.ca/en/concepts/sgso-standards

Mereish EH, Poteat VP. Let’s get phy-
sical: sexual orientation disparities in
physical activity, sports involvement,
and obesity among a population-
based sample of adolescents. Am J
Public Health. 2015;105(9):1842-8.
https://doi.org/10.2105/AJPH.2015
.302682

Perales F, Campbell A, O’Flaherty M.
Sexual orientation and adolescent time

Research, Policy and Practice

25.

26.

27.

28.

29.

30.

31.

use: how sexual minority youth spend
their time. Child Dev. 2020;91(3):983-
1000. https://doi.org/10.1111 /cdev
.13245

Denison E, Bevan N, Jeanes R.
Reviewing evidence of LGBTQ + dis-
crimination and exclusion in sport.
Sport Manag Rev. 2021;24(3):389-409.
https://doi.org/10.1016/j.smr.2020.09
.003

Jones BA, Arcelus J, Bouman WP,
Haycraft E. Sport and transgender
people: a systematic review of the
literature relating to sport participa-
tion and competitive sport policies.
Sports Med Auckl Nz. 2017;47(4):701-
16. https://doi.org/10.1007 /s40279-016
-0621-y

Greenspan SB, Griffith C, Hayes CR,
Murtagh EF. LGBTQ + and ally youths’
school athletics perspectives: a mixed-
method analysis. J LGBT Youth. 2019;
16(4):403-34. https://doi.org/10.1080
19361653.2019.1595988

Symons C, O’Sullivan G, Borkoles E,
Andersen MB, Polman RC. The impact
of homophobic bullying during sport
and physical education participation
on same-sex attracted and gender
diverse young Australians’ depression
and anxiety levels [Internet]. Melbourne
(AU): Beyond Blue; 2014. 45 p. Avail-
able from: http://eprints.bournemouth

.ac.uk/22294/

Peter T, Taylor C, Campbell C. “You
can’t break...when you're already
broken”: the importance of school cli-
mate to suicidality among LGBTQ
youth. J Gay Lesbian Ment Health.

2016;20(3):195-213. https://doi.org/10
.1080/19359705.2016.1171188

Fraser-Thomas JL, Coté J, Deakin J.
Youth sport programs: an avenue to
foster positive youth development.
Phys Educ Sport Pedagogy. 2005;
10(1):19-40. https://doi.org/10.1080
1740898042000334890

Elliott LD, Peterson KT, Dzieniszewski
E, Wilson OW, Bopp M. The intersec-
tion of gender identity, sexual orienta-
tion, and active transportation behavior:
an exploratory study. J Transp Health.

2022;26:101477.  https://doi.org/10
.1016/j.jth.2022.101477

32.

33.

34.

35.

36.

37.

38.

Lubitow A, Carathers J, Kelly M,
Abelson M. Transmobilities: mobility,
harassment, and violence experi-
enced by transgender and gender
nonconforming public transit riders
in Portland, Oregon. Gend Place Cult.
2017;24(10):1398-418. https://doi.org
10.1080/0966369X.2017.1382451

Smith E, Jones T, Ward R, Dixon J,
Mitchell A, Hillier L. From blues to
rainbows: the mental health and well-
being of gender diverse and transgen-
der young people in Australia [Internet].
Melbourne (AU): Australian Research
Centre in Sex, Health and Society;
2014 [cited 2023 Jan 24]. Available
from: https://apo.org.au/node/41426

Mueller N, Rojas-Rueda D, Cole-
Hunter T, et al. Health impact assess-
ment of active transportation: a
systematic review. Prev Med. 2015;
76:103-14. https://doi.org/10.1016/j
.ypmed.2015.04.010

Storr R, Robinson K, Davies C, Nicholas
L, Collison A. Game to play? Exploring
the experiences and attitudes towards
sport, exercise and physical activity
amongst same sex attracted and gen-
der diverse young people. 2020; Sydney
(AU): Western Sydney University. 30 p.
Available from: https://researchdirect
.westernsydney.edu.au/islandora
object/uws % 3A55635

Moyano N, Sdnchez-Fuentes M del
M. Homophobic bullying at schools:
a systematic review of research, pre-
valence, school-related predictors and
consequences. Aggress Violent Behav.
2020;53:101441. https://doi.org/10.1016
j.avb.2020.101441

Cénat JM, Blais M, Hébert M, Lavoie
F, Guerrier M. Correlates of bullying
in Quebec high school students: the
vulnerability of sexual-minority youth.
J Affect Disord. 2015;183:315-21. https://
doi.org/10.1016/j.jad.2015.05.011

Mishna F, Newman PA, Daley A,
Solomon S. Bullying of lesbian and
gay youth: a qualitative investigation.
Br J Soc Work. 2009;39(8):1598-614.
https://doi.org/10.1093 /bjsw/bcm148

Vol 44, No 2, February 2024



https://doi.org/10.15585/mmwr.ss6509a1
https://doi.org/10.15585/mmwr.ss6509a1
https://doi.org/10.1016/j.jshs.2016.10.006
https://doi.org/10.1016/j.jshs.2016.10.006
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=5233
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=5233
https://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=5233
https://www150.statcan.gc.ca/n1/edu/power-pouvoir/ch6/5214809-eng.htm
https://www150.statcan.gc.ca/n1/edu/power-pouvoir/ch6/5214809-eng.htm
https://www150.statcan.gc.ca/n1/edu/power-pouvoir/ch6/5214809-eng.htm
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&Item_Id=1209093
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&Item_Id=1209093
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&Item_Id=1209093
https://www23.statcan.gc.ca/imdb/p3Instr.pl?Function=assembleInstr&a=1&&lang=en&Item_Id=1209093
https://www.statcan.gc.ca/en/concepts/sgso-standards
https://www.statcan.gc.ca/en/concepts/sgso-standards
https://doi.org/10.2105/AJPH.2015.302682
https://doi.org/10.2105/AJPH.2015.302682
https://doi.org/10.1111/cdev.13245
https://doi.org/10.1111/cdev.13245
https://doi.org/10.1016/j.smr.2020.09.003
https://doi.org/10.1016/j.smr.2020.09.003
https://doi.org/10.1007/s40279-016-0621-y
https://doi.org/10.1007/s40279-016-0621-y
https://doi.org/10.1080/19361653.2019.1595988
https://doi.org/10.1080/19361653.2019.1595988
http://eprints.bournemouth.ac.uk/22294/
http://eprints.bournemouth.ac.uk/22294/
https://doi.org/10.1080/19359705.2016.1171188
https://doi.org/10.1080/19359705.2016.1171188
https://doi.org/10.1080/1740898042000334890
https://doi.org/10.1080/1740898042000334890
https://doi.org/10.1016/j.jth.2022.101477
https://doi.org/10.1016/j.jth.2022.101477
https://doi.org/10.1080/0966369X.2017.1382451
https://doi.org/10.1080/0966369X.2017.1382451
https://apo.org.au/node/41426

https://doi.org/10.1016/j.ypmed.2015.04.010
https://doi.org/10.1016/j.ypmed.2015.04.010
https://researchdirect.westernsydney.edu.au/islandora/object/uws%3A55635/
https://researchdirect.westernsydney.edu.au/islandora/object/uws%3A55635/
https://researchdirect.westernsydney.edu.au/islandora/object/uws%3A55635/
https://doi.org/10.1016/j.avb.2020.101441
https://doi.org/10.1016/j.avb.2020.101441
https://doi.org/10.1016/j.jad.2015.05.011
https://doi.org/10.1016/j.jad.2015.05.011
https://doi.org/10.1093/bjsw/bcm148

39.

40.

4]1.

Luk JW, Sita KR, Gilman SE, Goldstein
RB, Haynie DL, Simons-Morton BG.
Adolescent sexual orientation and
developmental transition in emerging
adulthood: disparities in school, work,
residence, and transportation. J Adolesc
Health. 2018;63(5):649-51. https://doi
.org/10.1016/j.jadohealth.2018.05.027

Simons-Morton B, Ouimet MC. Parent
involvement in novice teen driving: a
review of the literature. Inj Prev.
2006;12(Suppl 1):i30-i37. https://doi
.org/10.1136/ip.2006.011569

Mattey E, McCloughan LJ, Hanrahan
SJ. Anti-vilification programs in ado-
lescent sport. J Sport Psychol Action.

2014;5(3):135-46.  https://doi.org/10
.1080/21520704.2014.925528

Vol 44, No 2, February 2024

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice



https://doi.org/10.1016/j.jadohealth.2018.05.027
https://doi.org/10.1016/j.jadohealth.2018.05.027
https://doi.org/10.1136/ip.2006.011569
https://doi.org/10.1136/ip.2006.011569
https://doi.org/10.1080/21520704.2014.925528
https://doi.org/10.1080/21520704.2014.925528



