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associated with self-rated health in young adults

Kristen M. Lucibello, PhD (1)*; Erin K. O’Loughlin, PhD (1,3)*; Catherine M. Sabiston, PhD (1); Sabrina Malouka (1);

Roxy H. O’Rourke, MSc (1); Jennifer L. O’Loughlin, PhD (2,3)

This article has been peer reviewed.

Abstract

Introduction: Although body weight has been positioned as a strong predictor of physi-
cal and mental health, positive and negative body-related psychosocial factors may also
be important. Further, both theoretical tenets and empirical evidence suggest that these
associations may differ by gender. Our objectives were to examine the associations
between body-related self-conscious emotions (body shame, body authentic pride) and
physical and mental health in young adults, and to identify potential differences in
these associations by gender.

Methods: Data for this cross-sectional study were drawn from the Nicotine Dependence
in Teens (NDIT) study for 799 young adults (M [SD] age = 33.6y [0.5]; 43.9% male).
We estimated the associations between each of body shame and body authentic pride
(i.e. the exposures) and both self-rated physical and self-rated mental health (i.e. the
outcomes) in linear regression models that controlled for age, education and body mass
index, and we examined potential gender differences in these associations by conduct-
ing gender-stratified analyses.

Results: In females, self-rated health and mental health decreased by 0.37 and 0.38,
respectively, with each unit increase in body shame. Self-rated health and mental health
increased by 0.25 and 0.23, respectively, for each unit increase in body authentic pride.
In males, self-rated health and mental health decreased by 0.35 and 0.45, respectively,
with each unit increase in body shame, and increased by 0.32 and 0.21, respectively,
with each unit increase in body authentic pride.

Conclusion: Interventions that focus on body weight to the exclusion of body-related
self-conscious emotions may side-step a key contributor to self-rated health.

Keywords: self-conscious emotions, young adults, body mass index, body shame, body
pride, health, weight

Highlights

e The weight-normative approach to
health assumes that body weight is
a stand-alone indicator of health.

e We assessed whether body-related
self-conscious emotions are inde-
pendently associated with self-rated
health and mental health in young
adults.

e Both females and males who
reported greater body shame and
lower body authentic pride per-
ceived their health and mental
health more negatively, even after
adjusting for body mass index
(BMI).

e The findings underscore the impor-
tance of considering psychosocial
contributors to self-rated health, in
addition to physical attributes such
as BMI.

¢ Interventions that focus on weight
to the exclusion of body-related
self-conscious emotions may side-
step a key contributor to self-rated
health and mental health.

weight loss is sustainable and safe.! At its
core, the normative approach views

Introduction

The weight-normative approach to health,
which dominates Western society, is
driven by numerous assumptions, includ-
ing that weight alone is a key indicator of
health, that weight is controllable and that

weight as a central consideration in health
and health care,? using the terms “over-
weight” and “obese” widely and equating
“obesity” to a disease that needs to be
eradicated.’ Aligned with this terminology

is the common use of body mass index
(BMI) as an indicator of “overweight” in
clinical practice and research, despite
criticism of the BMI indicator for its
inability to discriminate lean mass from
body fat percentage,* and its disregard of
race, gender and age.>®

The relationship between BMI and health
is generally difficult to study because it
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may be confounded or mediated by multi-
ple adiposity-related factors that can also
impact health, including socioeconomic
status, weight cycling, physical activity
and weight bias.>” Further, reliance on
BMI (and, implicitly, the weight-normative
approach) is criticized on the basis that
the narratives and stereotypes perpetuated
by reliance on BMI have negative effects
on health, perhaps even more so than the
physical challenges associated with excess
weight.!?

It is broadly recognized that weight is a
critical component of an individual’s
social status and acceptance by others.
Higher-weight individuals are often per-
ceived as sloppy, lazy, less likable, less
kind, less successful, less attractive and as
having lower self-esteem.® The notion
that thinness is superior is propagated
through numerous sociocultural channels,
including traditional and social media,
government policy, environment and space
design and interpersonal conversations
and relationships.”!" Individuals recognize
that being higher-weight is a social iden-
tity that is devalued by society. Viewing
oneself as a member of this higher-weight
group may trigger psychosocial (e.g. need
for belonging) and biological (e.g. hypo-
thalamic-pituitary adrenal axis) processes
that diminish health.!>!* Simply the per-
ception of being higher-weight, indepen-
dent of actual BMI, is associated with
higher levels of depressive symptoms, sui-
cidality and poorer perceived health.'s
Therefore, a more nuanced understanding
of psychosocial factors related to weight is
needed to inform effective, ethically sound
weight- and health-related practices and
policy.>1°

Body-related shame is a psychosocial fac-
tor related to weight that may contribute
to diminished health. Specifically, body
shame is an intense self-conscious emo-
tion experienced when people feel that
they do not meet a societal or personal
body shape, weight or appearance ideal
because of an uncontrollable and funda-
mental personal flaw (e.g. I am an unat-
tractive person'”'®). Prominent theories
suggest that both social and evaluative
threats from others and negative self-
evaluations'® can elicit body-related shame.
Being higher-weight," perceiving oneself
as higher-weight® and perceiving large
discrepancies between one’s actual and
ideal weight” are all associated with
greater body shame.
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Shame is recognized as a powerful emo-
tion that diminishes physical and mental
health,>132? as evidenced by its association
with physiological indicators (e.g. cortisol
reactivity,® depressive symptoms,**** self-
esteem?®*). Further, body shame may also
indirectly impact physical and mental
health through avoidance of physical
activity,?2¢ social withdrawal,*® elevated
health care-related stress?” and prioritizing
improvements in appearance at the expense
of health.?® Body shame may therefore
have a significant influence on perceived
health.

Positive body-related emotions may also
influence physical and mental health.
More positive body-related emotions are
associated with a lower risk of mortality*
and higher levels of well-being.*® Body
authentic pride (henceforth referred to as
“body pride”) is a positively valenced self-
conscious emotion that occurs when peo-
ple attribute a positive achievement to
their own efforts.!'”"!8 Related to the body,
it can involve efforts that lead to congru-
ence between one’s perceived appearance
with a personal or societal ideal (e.g.
being proud of efforts to maintain one’s
appearance).!'”3!

Being higher-weight'” and perceiving a
discrepancy between actual and idealized
weight are associated with lower body
pride in men and women.*"! Since per-
ceived acceptance by others fosters posi-
tive body emotions,* socially perpetuated
strict body ideals and ingrained biases
against higher-weight bodies may dimin-
ish feelings of body pride through a lack
of acceptance by others or perceived devi-
ation from the societal ideal.’® Higher
body pride is associated with higher self-
esteem, flourishing, and lower depressive,
anxiety and disordered eating symp-
toms,*** and higher engagement in posi-
tive health behaviours.** Therefore, body
pride may underpin perceptions of health.

Our objectives in this study were to assess
whether body shame or body pride is
independently associated with self-rated
health in young adults after taking BMI
into account. Young adults constitute an
age group of considerable interest in health-
related research because they experience
numerous major life transitions as they
establish their social, educational and work
identities, and yet they may still be highly
amenable to lifestyle and health-related inter-
vention.”> We conducted gender-stratified

analyses in part because males are rarely
studied in this realm of research, and in
part because of documented differences in
body shame! and perceived health®
across gender. Consistent with theoretical
tenets,'*83 we hypothesized that higher
body shame and lower body pride are
associated with lower self-rated health
and mental health in both females and
males.

Methods
Ethics approval

The Nicotine Dependance in Teens (NDIT)
study was approved by ethics committees
at the Montréal Department of Public
Health and McGill University (2007-2384,
2017-6895). Informed parental consent
and participant assent were obtained in
cycle 1 of the NDIT study (described
later). Participants (who had attained
legal age) provided consent in the post-
high school data collections, including the
data collection that generated data for the
current analysis. The NDIT study is cur-
rently approved by the Centre de recher-
che du centre hospitalier de 1’Université
de Montréal (CRCHUM) Ethics Committee
(ND 06.087). Participants provided
informed consent in cycle 23.

Study sample

Data were drawn from the NDIT study,*”
for which 1294 participants aged 12 to 13
years in Grade 7 were recruited in 1999 to
2000 using a school-based sampling strat-
egy. Specifically, 13 high schools in or
near Montréal were selected in consulta-
tion with local school boards and school
principals to include a mix of (i) French-
and English-language schools; (ii) urban,
suburban and rural schools; and (iii) schools
located in neighbourhoods of high, mod-
erate and low socioeconomic status. All
students in Grade 7 were considered eligi-
ble to participate, and data were collected
in 20 cycles from Grades 7 to 11 among
those who agreed to participate. Post-high
school data were collected in 2007 to 2008
(cycle 21), 2010 to 2012 (cycle 22), 2017 to
2020 (cycle 23) and 2020 to 2021 (cycle
24), when the mean age of participants
was 20.4, 24.0, 30.5 and 33.6 years,
respectively. In cycle 1 (i.e. at NDIT incep-
tion), several participant characteristics
were comparable to those reported for
same-age students participating in the
1999 provincially representative Québec
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Child and Adolescent Health and Social
Survey.¥

Except for BMI, all data for the current
analyses were collected from 2017 to 2020
in cycle 23 (i.e. the only cycle to date in
which body-related self-conscious emo-
tions were measured), when the mean age
of participants was 30.5 years. A total of
799 participants (43.9% male) completed
the cycle 23 questionnaire. To avoid using
a value of BMI that was on the causal
pathway between the “exposures” (i.e.
body shame, body pride) and the “out-
comes” (i.e. self-rated health, self-rated
mental health), we used BMI data from
cycle 22. Overall, however, we consider
this study to be cross-sectional, since
most data were drawn from cycle 23.

Measures

Body shame and body pride
Body shame and body pride were mea-
sured with subscales of the Body and
Appearance Self-Conscious Emotions Scale
(BASES).** Evidence of concurrent, converg-
ent, incremental and discriminant validity
have been reported for the BASES.* In
addition, both measures are relatively sta-
ble over time—the intraclass correlation
coefficients (95% confidence intervals
[CIs]) assessing two-week test-retest reli-
ability were 0.93 (0.85, 0.97) for body
shame, and 0.88 (0.72, 0.95) for body
pride. In the NDIT sample, internal con-
sistency was a = 0.88 for body shame
and a = 0.91 for body pride. The four
items in the body shame subscale (e.g.
questions such as, “How often do you feel
. ashamed of the way you look?”) and
the four items in the body pride subscale
(e.g. questions such as, “How often do
you feel ... proud that you have achieved
your appearance goals?”) were scored
from 1 (never) to 5 (always). Items in
each subscale were averaged to create
continuous scores ranging from 1 to 5.

Self-rated health

Self-rated health was measured by asking,
“In general, how would you rate your
health?” Response options were “poor,”
“fair,” “good,” “very good” and “excellent”
(scored 1 to 5). This item was used as a
continuous variable in the analyses. Self-
related health has been consistently asso-
ciated with objective health status® and is
a strong predictor of mortality.®

Self-rated mental health

Self-rated mental health was measured by
asking, “In general, how would you rate

Vol 43, No 6, June 2023

your mental health?” Response options
were “poor,” “fair,” “good,” “very good”
and “excellent” (scored 1 to 5), and this
item was also considered continuous in
the analyses. Self-rated mental health was
moderately correlated (r = 0.45-0.48)
with several well-known mental health
measures,* and higher self-rated mental
health scores are associated with higher
mental health functioning and fewer
symptoms of psychological distress.*

BMI

Height and weight were measured by
trained technicians according to a stan-
dardized protocol,*” either onsite in the
NDIT offices in Montréal, Canada, or in
participants’ homes. BMI was computed
as weight in kilograms divided by height
in metres, squared (BMI = kg/m?) and
was used as a continuous variable in the
analyses. We used the value of BMI in
cycle 22, rather than in cycle 23, to ensure
that BMI (which could be a mediator of
the associations of interest in addition to a
potential confounder) did not block the
associations of interest. In females, the
mean BMI was 23.8 (standard deviation
[SD] 4.7) in cycle 22 and 25.4 (SD 5.8) in
cycle 23 (r = 0.80). In males, the mean
BMI was 25.1 (SD 4.4) in cycle 22 and
26.3 (SD 4.6) in cycle 23 (r = 0.80). The
correlation between BMI in cycle 22 and
cycle 23 was 0.80 in females and 0.80 in
males.

Sociodemographic characteristics
Participants reported their age, gender,
whether they were born in Canada (“yes,”
“no”), language spoken most often at home
in cycle 1 (French, English, other), whether
their mother was university-educated (“yes,”
“no”) and whether participants were uni-
versity-educated in cycle 23 (“yes,” “no”).
We used the value of participant educa-
tion in cycle 23 because education is rela-
tively time-invariant at age 31.

Data analysis

Preliminary analyses

The data were screened for normality, out-
liers* and missing data. Descriptive data
for continuous variables were reported as
means and SDs, and categorical variables
were reported as frequencies and percent-
ages. Pearson product moment correlation
coefficients were computed to describe
the associations among the main study
variables. Although the correlation between
body shame and body pride was low (i.e.
r = —0.179 in females and r = —0.009 in

males), we developed models for each
exposure separately to avoid overadjust-
ment related to possible mediation of one
variable by the other.

Univariable and multivariable analyses

All modelling was undertaken separately
in gender-stratified models. We first mod-
elled the association between each expo-
sure variable (body shame, body pride)
and each outcome variable (self-reported
health, self-reported mental health) in
unadjusted (i.e. univariable) linear regres-
sion models. We then conducted multi-
variable linear regression models adjusting
for age, participant education and BMI.
The parameters of interest were the beta
coefficients for body shame and body
pride, for which the 95% Cls excluded the
null value in the multivariable models.

Results

Table 1 compares selected characteristics
of participants retained and not retained
(i.e. lost to follow-up, did not provide data
in 2017-2020) for analysis. Of 670 females
in cycle 1, 448 (66.9%) provided data in
cycle 23. Of 623 males in cycle 1, 351
(56.3%) provided data in cycle 23. Par-
ticipants retained were younger on aver-
age than those not retained, relatively
more were born in Canada and more had
university-educated mothers. BMI and
speaking French were similar among
those retained compared to those not
retained for analysis.

Table 2 reports values for the main study
variables in females and males in cycle
23. Females had higher scores for body
shame than males (mean [SD] = 2.1 [0.8]
vs. 1.8 [0.8]). Self-rated mental health
scores were higher in males than females
(mean [SD] = 3.4 [0.9] vs. 3.2 [0.9]).
There was little difference in body pride
scores or in self-rated health across gender.

Table 3 shows Pearson correlation coeffi-
cients between the main study variables
in females and in males. Results from the
univariable and multivariable linear regres-
sion models are shown in Table 4 for
females and Table 5 for males, and the
findings are reported below.

Body-related emotions and self-rated
health in females

Body shame and self-rated health were mod-
erately negatively correlated (r = —0.366)
in females (Table 3), suggesting that as
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TABLE 1

Selected characteristics of participants retained and not retained for analysis, by gender, NDIT study, 1999 to 2020

Females Males

Retained Not retained?® Retained Not retained®

(n = 448) (n=222) (n=351) (n=272)
Age at cycle 1, mean (SD) 12.6 (0.5) 12.9 (0.7) 12.7 (0.5) 12.9 (0.6)
Born in Canada, % 94.0 88.7 93.4 90.1
French-speaking, % 31.7 32.0 29.3 26.8
Mother university-educated, % 42.6 34.2 50.6 44.1
BMIL,® mean (SD) 19.9 3.9) 20.4 (4.0) 20.1 3.8) 20.2 (3.8)

Abbreviations: BMI, body mass index; NDIT, Nicotine Dependence in Teens; SD, standard deviation.

?Includes participants lost to follow-up between cycles 1 and 23 and participants with missing data in cycle 23.

b At NDIT inception, in 1999 to 2000.

body shame increased, self-rated health
decreased. Similarly, as shown in Table 4,
Model 1, body shame was negatively
associated with self-rated health in the
unadjusted linear regression model (b_ , =
—0.42, 95% CI: —0.51, —0.32). In Table
4, Model 2, the beta remained relatively
stable after adjustment for age, participant
education and BMI (badi = —0.37, 95%
CI: —0.48, —0.26), suggesting that with
each unit increase in body shame, there
was a 0.37 decrease in the self-rated health
score.

Body pride and self-rated health were
weakly positively correlated (r = 0.230)
in females (Table 3), suggesting that as
body pride increased, self-rated health
also increased. Similarly, as shown in
Table 4, Model 3, body pride was posi-
tively associated with self-rated health in
the unadjusted linear regression model

Table 4, Model 4, the interpretation of the
findings was not altered by adjusting for
age, education and BMI (badj = 0.25,95%
CI: 0.15, 0.35), suggesting that with each
unit increase in the body pride score, the
self-rated health score increased by 0.25.

Body-related emotions and self-rated
mental health in females

Body shame and self-rated mental health
were moderately negatively correlated
(r = —0.329) in females (Table 3), sug-
gesting that as body shame increased,
self-rated mental health decreased. Sim-
ilarly, as shown in Table 4, Model 5, body
shame was negatively associated with
self-rated mental health in the unadjusted
linear regression model (b, = —0.38,
95% CI: —0.48, —0.28). In Table 4, Model
6, the beta remained relatively stable after
adjustment for age, participant education
and BMI (b, = —0.38, 95% CI: —0.49,

adj

increase in body shame, there was a 0.38
decrease in the self-rated mental health score.

Body pride and self-rated mental health were
weakly positively correlated (r = 0.222)
in females (Table 3), suggesting that as
body pride increased, self-rated mental
health also increased. Similarly, as shown
in Table 4, Model 7, body pride was posi-
tively associated with self-rated health in
the unadjusted linear regression model
(b5 = 0.23,95% CI: 0.13, 0.32). In Table 4,
Model 8, the interpretation of the findings
was not altered by adjusting for age, par-
ticipant education and BMI (badj = 0.23,
95% CI: 0.13, 0.33), suggesting that with
each unit increase in the body pride score,
the self-rated health score increased by 0.23.

Body-related emotions and self-rated
health in males

Body shame and self-rated health were mod-

(A 0.23, 95% CI: 0.14, 0.33). In  —0.26), suggesting that with each unit erately negatively correlated (r = —0.327)
TABLE 2
Selected characteristics® of study participants, by gender, NDIT study, 2017 to 2020
Females Males
T(l)1tbal Meanl/: ;le)) or Range T(I)]thal Mea;) ;Sels)) or Eange
Ade,y 448 30.6 (1.0) 28.5-34.1 351 30.6 (1.0) 28.2-34.6
Participant university-educated 447 62.4% — 349 56.4% —
Body shame* 447 2.1(0.8) 1.0-5.0 350 1.8 (0.8) 1.0-4.8
Body pride* 447 2.3(0.9) 1.0-5.0 350 2.4 (1.0) 1.0-5.0
Self-rated health 446 3.2(0.9) 1.0-5.0 350 3.3(0.9) 1.0-5.0
Self-rated mental health 445 3.2(0.9) 1.0-5.0 349 3.4 (0.9) 1.0-5.0
BMI (cycle 22)¢ 384 23.8 (4.7) 16.3-45.4 298 25.1 (4.49) 18.1-46.0
BMI (cycle 23) 379 25.4 (5.8) 15.9-50.9 296 26.3 (4.6) 18.3-47.8

Abbreviations: BMI, body mass index; NDIT, Nicotine Dependence in Teens; SD, standard deviation.

2 As measured in cycle 23, unless otherwise indicated.

bTotals differ due to missing data.

¢ Measured using subscales of the Body and Appearance Self-Conscious Emotions Scale.

4 BMI cycle 22 data were used to avoid using a value of BMI that was on the causal pathway between exposure variables and outcome variables.
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TABLE 3

Correlation coefficients between age, BMI, participant education, body shame, body pride, self-rated health and self-rated
mental health among females (n = 384-448%) and males (n = 298-3517), NDIT study, 2017 to 2020

Age ez educaion  Bodyshame  Bodyprie  SUTUM

Age 0.048 —-0.196 0.062 0.090 —0.076 —0.048
BMI (cycle 22)° 0.090 -0.205" 0.289" 0.034 -0.192" 0.013
Participant education —0.201" —-0.072 -0.141" 0.015 0.236" 0.119
Body shame 0.024 0.183" —0.001 -0.179" —0.366" -0.329"
Body pride 0.046 0.062 0.025 —0.009 0.230" 0.222°
Self-rated health 0.001 —-0.159" 0.117 -0.327 0.340 0.432
Self-rated mental health —0.007 —-0.167" 0.060 —0.350" 0.212° 0.510"

Abbreviations: BMI, body mass index; NDIT, Nicotine Dependence in Teens.

Note: Data for males are presented in shaded cells. Correlation coefficients are Pearson product moment correlation coefficients.

Totals differ due to missing data.

b BMI cycle 22 data were used to avoid using a value of BMI that was on the causal pathway between exposure variables and outcome variables.

* Significant at p < 0.05

in males (Table 3), suggesting that as
body shame increased, self-rated health
decreased. Similarly, as shown in Table 5,
Model 1, body shame was negatively
associated with self-rated health in the
unadjusted linear regression model (b_ , =
—0.38,95% CI: —0.49, —0.26). In Table 5,
Model 2, the beta remained relatively sta-

ble after adjustment for age, participant

education and BMI (badj = —0.35, 95%
Cl: —0.47, —0.22), suggesting that with
each unit increase in body shame, there
was a 0.35 decrease in the self-rated

health score.

Body pride and self-rated health were mod-
erately positively correlated (r = 0.340) in
males (Table 3), suggesting that as body

TABLE 4

pride increased, self-rated health also
increased. Similarly, as shown in Table 5,
Model 3, body pride was positively associ-
ated with self-rated health in the unad-
justed linear regression model (b_ ., =
0.29, 95% CI: 0.20, 0.37). In Table 5,
Model 4, the interpretation of the findings
was not altered by adjusting for age, edu-

cation and BMI (b_,. = 0.32,95% CI: 0.23,

adj

Crude and adjusted beta coefficients (b) and 95% Cls from linear regression models for the association between body shame
and body pride and each of self-rated health and self-rated mental health in females, NDIT study, 2017 to 2020

Self-rated health

Self-rated mental health

Bryuce (95% CI) B, (95% CI) Bryuce (95% CI) B, (95% CI)
Model n :1445 n :2381" n :5445 n :6381"
Body shame —-0.42 (-0.51, —0.32) —-0.37 (-0.48, —0.26) —0.38 (-0.48, —0.28) —-0.38 (—0.49, —0.26)
Ade — —0.04 (-0.13, 0.06) — —0.05 (—0.14, 0.05)
Participant education — 0.33 (0.15, 0.52) — 0.22 (0.03, 0.41)
BMI* — —-0.01 (-0.03, 0.01) — 0.03 (0.01, 0.05)
R? 0.13 0.18 0.11 0.12
[F 68.5 19.6 53.8 13.1
Mode n :3444 n :4381" n :7444 n :isw
Body pride 0.23 (0.14, 0.33) 0.25 (0.15, 0.35) 0.23 (0.13, 0.32) 0.23 (0.13, 0.33)
Ade — —-0.07 (-0.16, 0.02) — —0.08 (—0.18, 0.02)
Participant education — 0.35 (0.16, 0.54) — 0.24 (0.04, 0.44)
BMI© — —0.03 (-0.05, —0.01) — 0.01 (-0.01, 0.03)
R? 0.05 0.14 0.10 0.10
F 24.8 149 22.9 7.5

Abbreviations: BMI, body mass index; Cl, confidence interval; NDIT, Nicotine Dependence in Teens.

Note: Bold indicates that the 95% Cl excluded the null value for the exposure variable of interest.

2Model adjusted for age, participant education (in cycle 23) and BMI (in cycle 22).

bTotals for adjusted models differ from totals for unadjusted models due to missing data on participant education and/or BMI.

¢ BMI cycle 22 data were used to avoid using a value of BMI that was on the causal pathway between exposure variables and outcome variables.
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TABLE 5

Crude and adjusted beta coefficients (b) and 95% Cls from linear regression models for the association between body shame
and body pride and each of self-rated health and self-rated mental health in males, NDIT study, 2017 to 2020

Self-rated health Self-rated mental health

B.... (95% CI) B, (95% CI) Buge (95% CI) B, (95% CI)
Model n =1349 n =2295h n =5349 n =6295b
Body shame —0.38 (-0.49, —0.26) —-0.35 (-0.47, —0.22) —-0.47 (-0.60, —0.33) —-0.45 (-0.60, —0.30)
Age — 0.04 (-0.07, 0.14) — 0.06 (—0.06, 0.18)
Participant education — 0.25 (0.06, 0.45) — 0.14 (-0.09, 0.37)
BMI© — —0.02 (-0.04, 0.002) — —0.03 (-0.05, 0.001)
R? 0.11 0.13 0.12 0.14
F 41.8 11.0 48.6 11.6
Model n =334s n :4294., n =734a n :8294b
Body pride 0.29 (0.20, 0.37) 0.32 (0.23, 0.41) 0.21 (0.12, 0.30) 0.21 (0.10, 0.32)
Age — —0.01 (-0.11, 0.19) — 0.02 (-0.11, 0.14)
Participant education — 0.22 (0.03, 0.41) — 0.12 (-0.11, 0.36)
BMI© — —0.04 (-0.06, —0.01) — —0.04 (-0.07, —0.02)
R? 0.12 0.18 0.10 0.10
F 45.5 16.2 16.3 6.1

Abbreviations: BMI, body mass index; Cl, confidence interval; NDIT, Nicotine Dependence in Teens.

Note: Bold indicates that the 95% Cl excluded the null value for the exposure variable of interest.

2Model adjusted for age, participant education (in cycle 23) and BMI (in cycle 22).

bTotals for adjusted models differ from totals for unadjusted models due to missing data on participant education and/or BMI.

¢ BMI cycle 22 data were used to avoid using a value of BMI that was on the causal pathway between exposure variables and outcome variables.

0.41), suggesting that with each unit increase
in the body pride score, the self-rated
health score increased by 0.32.

Body-related emotions and self-rated
mental health in males

Body shame and self-rated mental health
were moderately negatively correlated
(r = —0.350) in males (Table 3), suggest-
ing that as body shame increased, self-
rated mental health decreased. Similarly,
as shown in Table 5, Model 5, body shame
was negatively associated with self-rated
mental health in the unadjusted linear
regression model (b_ ., = —0.47,95% CI:
—0.60, —0.33). In Table 5, Model 6, the
beta remained relatively stable after
adjustment for age, participant education
and BMI (b, = —0.45, 95% CI: —0.60,
—0.30), suggesting that with each unit
increase in body shame, there was a 0.45
decrease in the self-rated mental health
score.

Body pride and self-rated mental health were
weakly positively correlated (r = 0.212)
in males (Table 3), suggesting that as
body pride increased, self-rated mental
health also increased. Similarly, as shown
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in Table 5, Model 7, body pride was posi-
tively associated with self-rated mental
health in the unadjusted linear regression
model (b_ . = 0.21, 95% CI: 0.12, 0.30).
In Table 5, Model 8, the interpretation of
the findings was not altered by adjusting
for age, participant education and BMI
(b,; = 0.21, 95% CI: 0.10, 0.32), suggest-
ing that with each unit increase in the
body pride score, the self-rated health
score increased by 0.21.

Discussion

A dominant focus of health in Western
social systems emphasizes the pursuit of
weight loss, despite substantial evidence
that weight loss is unsustainable for most
people, and that weight cycling has
adverse health effects.?** This study exam-
ined the associations among body-related
self-conscious emotions—body shame
and body pride—and each of self-rated
health and self-rated mental health in
young adults. The findings suggest that
both males and females who reported
greater body-related shame and lower
body pride perceived their overall health
more negatively, even after BMI was taken
into account. These findings underscore

the importance of considering psychoso-
cial contributors to self-rated health in
young adults, in addition to physical attri-
butes such as BMI.

That higher levels of body-related shame
relate to lower self-rated health is consis-
tent with theoretical tenets*!3?? as well as
with empirical evidence of elevated corti-
sol® and symptoms of mental illness.?
Our findings also align with associations
noted between higher levels of body pride
and both fewer symptoms of mental ill-
ness and higher reported levels of well-
being.** While associations between
global self-conscious emotions and indica-
tors of health have been observed in past
studies,”** our findings highlight the
importance of assessing these emotions
contextualized to the body and its appear-
ance. Given the emphasis Western society
places on appearance, and the pressure to
uphold the strict standards both men and
women are subject to with respect to
weight,"! as well as evidence that the
appearance domain of one’s identity
strongly predicts global self-worth,* it is
not surprising that how people feel about
their body has a robust impact on their
global perceptions of health. These findings
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have important practical implications, and
suggest that interventions that aim to mit-
igate emotions to promote perceived over-
all health (e.g. weight-neutral health-behaviour
programs) should specifically target the
established antecedents and experiences
of body shame and body pride.'®

For both males and females, the associa-
tions between BMI and self-rated mental
health in the adjusted models were incon-
sistent; they remained significant only in
the body shame model for females and
the body pride model for males. These
findings add to an inconsistent literature
on the association between higher body
weight and symptoms of mental illness.
At least one study* demonstrated a posi-
tive association, whereas null associations
have been noted after controlling for psy-
chosocial variables (e.g. weight percep-
tions).!* Another study reported associations
in women only.*¢

Overall, our findings on body-related self-
conscious emotions are consistent with
weight bias theories and models® as well
as with empirical evidence,*” supporting
that the psychological responses to weight-
based identities and stigma (e.g. interper-
sonal mistreatment, bias) contribute to
diminished mental health. Our findings
extend recent research demonstrating the
associations among body shame, body
pride and symptoms of mental illness in
young adults*® by highlighting that emo-
tional responses to body appearance may
be a more important consideration than
weight status itself. Since mental illness in
young adulthood is predictive of cardio-
vascular disease and an elevated risk of
mortality into middle and late adulthood,*
body-related self-conscious emotions may
be an important target for mitigating
symptoms of mental illness and fostering
well-being in young adults.

Although our findings support that body-
related self-conscious emotions are associ-
ated with self-rated health, the mechanisms
underpinning the associations are not
known. Multiple pathways may be impor-
tant. In addition to physiological dysregu-
lation over time due to cumulative
experiences of self-conscious emotions,*
self-conscious emotions may indirectly
impact perceived health through their
ability to motivate or deter health behav-
iours. Self-conscious emotions motivate
perceived moral and socially acceptable
health behaviours;!® weight-normative
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approaches to health have perpetuated
the notion that health behaviours are
moral through healthism (i.e. the dis-
course that health can be achieved
through discipline and effort, and that
health is something moral citizens should
strive for).!® More specifically, body shame
promotes avoidance of contexts in which
one feels vulnerable to experiencing
shame, whereas body pride reinforces
engagement in activities that elicit feelings
of pride.’® Higher levels of body shame
and lower levels of body pride have been
consistently associated with lower levels
of physical activity,'”?*3 while body
shame relates to greater health care avoid-
ance in women.” Longitudinal studies
investigating the mechanisms that under-
pin this association are an important ave-
nue for future research.

Implications

These findings assess individual-level emo-
tions, but also have implications regarding
the importance of social narratives around
weight implicit in health care, education
and government policies that contribute
to eliciting these emotions. For example,
school-based BMI screening programs
sometimes use this metric as the sole indi-
cator of health and reinforce habitual
monitoring of weight in young people.
Government policies in Canada have
strongly promoted that weight is entirely
controllable and that individuals should
actively aim to control their weight.®
Health care experiences are often described
as stigmatizing and elicitors of shame, and
shame is the most common motivator of
health care avoidance.!'® Therefore, sys-
tem-level changes that recognize the
importance of weight inclusivity and aim
to mitigate feelings of body shame and
foster positive body-related self-conscious
emotions are essential. Consistent with
weight-inclusive approaches to health,>"
policies and programs that promote sus-
tainable engagement in health behaviours
and well-being across the weight spec-
trum are essential. These policies and pro-
grams must be developed with ongoing
recognition that there are larger, uncon-
trollable factors (e.g. food access, genet-
ics) that also play a role in weight and
health.

Strengths and limitations

Strengths of this study include its focus on
young adults, who are understudied in
this realm, and its consideration of both

positive and negative body-related emo-
tions as exposure variables. In addition,
the data provide a basis for discussion
about how to reorient health practice and
policy that is overly focussed on weight.
Finally, the analyses were conducted sep-
arately in males and females.

Limitations include that the cross-sec-
tional study design precludes causal infer-
ence. Future studies should be longitudinal
and establish the temporality of the expo-
sures and outcomes. Residual confound-
ing could be an issue due to poorly
measured potential confounders or miss-
ing data on potential confounders.*> Loss
to follow-up since inception could have
introduced selection bias. Recall error
related to self-report data could have
introduced misclassification bias. Use of a
purposive sample of schools to recruit
participants could have rendered the find-
ings less generalizable. Finally, it is possi-
ble that limited power reduced our ability
to detect some associations.

Conclusion

This study examined the associations
among body-related self-conscious emo-
tions and self-reported health in young
adults. In both males and females, both
body shame and body pride were associ-
ated with self-rated health even after tak-
ing BMI into account. Although BMI and
body-related self-conscious emotions are
likely inextricably linked in complex ways,
these findings highlight the importance of
considering psychosocial contributors to
health in young adults, and raise concerns
that preventive interventions focussed pri-
marily on BMI may side-step a key con-
tributor to self-rated health in excluding
consideration of body-related self-conscious
emotions.
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Abstract

Introduction: Social determinants of health (SDH) may influence children’s weight
status. Our objective was to examine relationships between SDH and preschoolers’
weight status.

Methods: This retrospective cohort study included 169 465 children (aged 4-6 years)
with anthropometric measurements taken at immunization visits from 2009 to 2017 in
Edmonton and Calgary, Canada. Children were categorized by weight status based on
WHO criteria. Maternal data were linked to child data. The Pampalon Material and
Social Deprivation Indexes were used to assess deprivation. We used multinomial logis-
tic regression to generate relative risk ratios (RRRs) to examine associations between
ethnicity, maternal immigrant status, neighbourhood-level household income, urban/
rural residence and material and social deprivation with child weight status.

Results: Children of Chinese ethnicity were less likely than those in the General
Population to have overweight (RRR = 0.64, 95% CI: 0.61-0.69) and obesity
(RRR = 0.51, 0.42-0.62). Children of South Asian ethnicity were more likely than those
in the General Population to have underweight (RRR = 4.14, 3.54-4.84) and more
likely to have obesity (RRR = 1.39, 1.22-1.60). Children with maternal immigrant sta-
tus were less likely than those without maternal immigrant status to have underweight
(RRR = 0.72, 0.63-0.82) and obesity (RRR = 0.71, 0.66-0.77). Children were less likely
to have overweight (RRR = 0.95, 0.94-0.95) and obesity (RRR = 0.88, 0.86-0.90) for
every CAD 10000 increase in income. Relative to the least deprived quintile, children in
the most materially deprived quintile were more likely to have underweight (RRR = 1.36,
1.13-1.62), overweight (RRR = 1.52, 1.46-1.58) and obesity (RRR = 2.83, 2.54-3.15).
Relative to the least deprived quintile, children in the most socially deprived quintile
were more likely to have overweight (RRR = 1.21, 1.17-1.26) and obesity (RRR = 1.40,
1.26-1.56). All results are significant to p < 0.001.

Conclusion: Our findings suggest the need for interventions and policies to address
SDH in preschoolers to optimize their weight and health.

Keywords: social determinants of health, child malnutrition, childhood overweight,
population health

heart disease and mental illness have
roots in childhood.? Since chronic health

Introduction

Highlights

e We found associations between
key social determinants of health
and unhealthy weight status in
preschoolers.

e Children of Chinese ethnicity were
less likely to have overweight and
obesity, and children of South
Asian ethnicity were more likely to
have underweight and obesity.

e Children with maternal immigrant
status were less likely to have
underweight and obesity.

e Children were less likely to have
overweight and obesity for every
CAD 10 000 increase in income.

e Children in the most materially
deprived quintile were more likely
to have underweight, overweight
and obesity. Children in the most
socially deprived quintile were
more likely to have overweight and
obesity.

A healthy childhood is essential for optimal
development and well-being across the
lifespan.! Many conditions such as obesity,

conditions can hinder economic potential
and societal participation throughout life,
interventions during early childhood can

enhance physical, emotional and social
development.3

Millions of children worldwide suffer
from underweight, overweight and obe-
sity. Underweight is a critical factor for
preschool children, due to its association
with delayed cognitive development and
poorer academic performance.** Overweight
and obesity can increase the risk of
chronic diseases (e.g. type 2 diabetes,
heart disease) and impair psychological
health and well-being.®” The impact of
overweight and obesity on health and
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well-being has been heightened with the
emergence of the coronavirus pandemic,
since excess weight appears to increase
risk of respiratory complications that
accompany COVID-19.8

The World Health Organization (WHO)
defines social determinants of health
(SDH) as conditions in which people are
born, grow, live, work and age.” Several
studies have documented important rela-
tionships between SDH and weight status
in children. For example, ethnic minorities
are disproportionately affected by child
obesity in the United States.’® A Canadian
report noted that the mean body mass
index (BMI) z-scores of second-generation
immigrant children (parents born in
Canada) were higher than those of first-
generation immigrants (parents born out-
side Canada) and children of grandparents
born in Canada." Children were at increased
odds of child obesity if they resided in
neighbourhoods with low income, accord-
ing to a Toronto-based study.'? Although
there are few data on neighbourhood
deprivation or urban or rural residence
and their associations with the weight sta-
tus of Canadian children, a longitudinal
study by Carter et al.’® found a positive
association between neighbourhood mate-
rial deprivation and weight gain in children.

The mechanism by which SDH influence
child weight status involves a variety of
factors (Appendix S1 in the supplemen-
tary material) such as cultural or income-
based differences in weight perception,
food parenting (i.e. parent-child feeding
practices) and physical activity practices.
These differences may protect children
from or predispose them to unhealthy
weights.

There are several limitations in the litera-
ture about the influence of SDH on weight
status in preschoolers. First, some reports
include self- or proxy-reported anthropo-
metric data, which are prone to bias.!*!®
Second, there is limited research on under-
weight children in developed countries;
underweight may disproportionately impact
specific demographic or socioeconomic
groups. Finally, there is scant literature on
the links between ethnicity, having mater-
nal immigrant status and social and mate-
rial deprivation and weight status in
Canadian preschool children. An improved
understanding of environmental contexts
can better inform targeted health interven-
tions and policies.!® With these issues in
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mind, our objective was to examine the
associations between SDH—including eth-
nicity, maternal immigrant status, neigh-
bourhood-level household income, urban/
rural residency and material and social
deprivation—and weight status in pre-
school children in Alberta, Canada.

Methods
Ethics approval

This study was approved by the University
of Alberta Research Ethics Board
(Pro00020230). The ethics panel deter-
mined that the research is a retrospective
database review for which participant
consent for access to personally identifi-
able health information would not be rea-
sonable, feasible or practical.

Study population

This study included children born in
Alberta, Canada, between 1 January 2005
and 29 November 2013, who had visited
public health units in Edmonton and
Calgary to receive immunizations during
their preschool years (age range: 4-6 y)
between January 2009 and November 2017.
According to the Statistics Canada 2016
Census, ' relative to the national statistics,
Edmonton and Calgary had a greater pro-
portion of individuals of Chinese origin,
South Asian origin and immigrant status.
The mean 2015 household income in
Edmonton and Calgary was also greater
than that of Canada (Appendix S2 in the
supplementary material).

SDH data sources and linkage

Anthropometric data from children were
taken from the Alberta public health
immunization records database. Public
health nurses used standardized protocol'
(e.g. measuring weight with child stand-
ing in the centre of the scale, measuring
height with child’s heels together) and
equipment (e.g. child and adolescent scale,
wheelchair scale) to collect child and par-
ent data. Information on children’s date of
birth, sex, age at measurement, measured
height (to the nearest 0.1 cm) and mea-
sured weight (to the nearest 0.1 kg) was
collected during immunization visits.

During the study period, data availability
ranged from 17.6% in 2013 to 67.7% in
2008. An identical linking strategy was
used throughout the study. BMI data were
collected anywhere between children’s

fourth and seventh birthdays; data avail-
ability was lower specifically towards the
end of the study (birth years 2012 and
2013), as the children born in these years
had not turned seven by November 2017
(the last month when BMI data were
available). As shown in a previous study,"
we found some differences in demo-
graphic characteristics between mothers
of children with and without BMI data;
mothers with available child BMI data
were slightly older, were of higher socio-
economic status, were more likely to be
nulliparous and had slightly higher rates
of gestational diabetes and hypertension
during pregnancy when compared to
mothers without available child BMI data.
However, we do not believe that the miss-
ing BMI data impacted the internal valid-
ity of the study.

When weight or height data were avail-
able, erroneous values (i.e. implausible
values such as 0 cm height, 0 kg weight,
or weight and height values that resulted
in a BMI of less than 10 or greater than
50) were assumed in 0.9% of measure-
ments. The weight range in our study
cohort was 9 kg to 78 kg and the height
range was 62 cm to 156 cm.

Birth and infancy characteristics (date of
birth, birth weight, gestational age at
birth) were retrieved from the Alberta
Vital Statistics Birth Registry. Child ethnic-
ity, assumed to be equivalent to maternal
ethnicity, was identified using surname
algorithms from the University of Calgary
Ethnicity Program and the Institute for
Clinical Evaluative Studies Ethnicity Program.
Child ethnicity was trichotomized into the
following mutually exclusive categories:
“Chinese” “South Asian,” and “General
Population.”?2?? These algorithms were
run on the earliest maternal surname in
the Alberta Health Care Insurance Plan
Registry. Maternal data (postal code,
immigrant status, household income at
the neighbourhood level, ethnicity) were
also included. Postal codes were obtained
from the Alberta Health Care Insurance
Plan Registry. Urban/rural residency was
determined using the Postal Code Translator
File disseminated by Alberta Health.
Maternal immigration status was deter-
mined using the Alberta Health Care
Insurance Plan Central Stakeholder Registry,
which has identified mothers entering
Alberta from another country or province
since 1984. Census data from Statistics
Canada (2011) were linked at the Forward
Sortation Area level, which was used to
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determine household income (in CAD) in
2010 at the neighbourhood level as a
measure of neighbourhood socioeconomic
status.

Material and social deprivation

The Pampalon Deprivation Indexes, two
Quebec-based measures of social inequity,
were used in this study to assess social
and material deprivation.”® The material
deprivation index accounts for relative dif-
ferences in education, employment and
income; the social deprivation index
accounts for maternal marriage status,
solitary living and single parenthood.
Greater values signify greater deprivation.
The indexes, which have been validated
as adequate predictors of health out-
comes,** are based on Canadian dissemi-
nation areas and cover approximately
98% of Canada’s population. For our pur-
poses, Pampalon material and social depriv-
ation index data were retrieved using
dissemination areas linked to maternal
postal code data at childbirth and catego-
rized into quintiles.?

Preschool child weight status

The outcome of interest was child weight
status at preschool immunization visit,
which occurred when children were aged
4 to 6 years. For children with multiple
visits, we included only the last measure-
ments in our study. Consistent with
Canadian recommendations,® the WHO
body mass index (BMI) growth charts for
Canada were used to categorize children’s
weight status (Appendix S3 in the supple-
mentary material). BMI was calculated by
dividing weight (in kg) by height (in m?).

The WHO uses different terms to describe
weight status categories based on age. For
children under 5 years of age, “overweight”
and “obesity” are defined as BMI > 2 and
> 3 standard deviations (SDs) above the
median, respectively. For children aged
S years and older, “overweight” and “obe-
sity” are defined as BMI > 1 and > 2 SDs
above the median, respectively. For our
study, which included children both above
and below 5 years of age, we defined our
weight status categories in BMI z-scores
(i.e. comparing children’s BMI to the
national average, adjusted for age) as fol-
lows: “underweight” (zBMI < —2), “normal
weight” (zBMI > -2 to < 1), “over-
weight” (zBMI >1 to < 3 ) and “obese”
(zBMI > 3), irrespective of the child’s age
at measurement. We also defined “excess

Vol 43, No 6, June 2023

weight” as a combination of the over-
weight and obese categories. This was
done to ensure simplicity and consistency
across age groups. A distribution of our
study population z-scores can be found in
Appendix S4 in the supplementary material.

Statistical analysis

For each weight category, we presented
the child’s sex, anthropometric measure-
ments at preschool age, age at measure-
ment and SDH variables (ethnicity, maternal
immigrant status, urban/rural residence,
household income at neighbourhood level,
material and social deprivation indexes).
To assess the independent association of
SDH factors and preschool weight, we
used multinomial logistic regression mod-
els, yielding relative risk ratios (RRRs),
with weight status at preschool age as a
four-category outcome (i.e. underweight,
normal weight, overweight, obese). The
reference category was the normal weight
category. The models estimated RRRs and
95% confidence intervals (95% CIs) of
developing unhealthy weight status for
each variable. We fit data on three models
via generalized estimating equations with
exchangeable correlation matrix. This was
done to adjust for potential clustering and
correlation with respect to multiple chil-
dren of the same mother.

The first model (R*> = 0.014) included
ethnicity, maternal immigrant status,
household income at neighbourhood level
and urban/rural residence. The second
(R* = 0.0075) and third (R* = 0.0047)
models studied the material deprivation
index and social deprivation index sepa-
rately with the first quintile (least deprived)
as the reference category. All models were
adjusted for child sex and age at preschool
weight measurement. Deprivation indexes
were additionally adjusted for ethnicity,
but were separately modelled, in recogni-
tion of the possible correlation between
them and the other SDH variables. R* val-
ues were calculated as proposed by
Zheng* to measure proportional reduction
in variation and assess goodness of fit for
marginal models.

To validate each model’s results, we
assessed each model’s ability to discrimi-
nate between our child weight status out-
come categories. This was done by
estimating the polytomous discrimination
index (PDI) of Van Calster et al. using the
SAS macro of Dover et al.?®*#° All multino-
mial models displayed discrimination

abilities better than those of a classifier
that selects at random among four catego-
ries, as all models had a PDI greater than
the 25% threshold. The multinomial
model that included individual SDH and
the model that included the quintiles of
the material deprivation index had the
largest PDI, of 0.324 (95% CIL: 0.318-
0.331) and 0.326 (0.319-0.332), respec-
tively. The model that included the
quintiles of the social deprivation index
had a lower PDI: 0.315 (0.309-0.322).
This result showed that modelling using
individual SDH had discrimination abili-
ties superior to modelling using the social
deprivation index on its own; the same is
true for modelling using the material
deprivation index and ethnicity compared
to modelling using the deprivation index
on its own.

The unit of analysis was the child. All sta-
tistical analyses were performed using SAS
version 9.4 (SAS Institute Inc., Cary, NC,
US). Parameters of multinomial logistic
marginal models with correlated responses
were estimated in SAS using the proce-
dures proposed by Kuss and McLerran.*
Given the large sample size, we defined
statistical significance at p < 0.001.

Results

Our initial study population included
177 284 records, but decreased because of
missing child identification numbers, miss-
ing height and weight data, calculated
BMI values of < 10 kg/m?* or > 50 kg/m?
and repeat height and weight measure-
ments. Our first model included 168 387
children and 125 778 mothers due to addi-
tional missing maternal neighbourhood
income and residence data (urban or
rural). Descriptive characteristics of our
excluded population can be found in
Appendix S5 in the supplementary mate-
rial. Out of the 169 465 children studied in
models 2 and 3, there were 5558 children
with missing deprivation indexes (due to
missing dissemination area or missing
maternal neighbourhood income data),
leaving a population of 163 907 children
and 122 773 mothers.

Descriptive characteristics of our complete
population of children and mothers are
presented in Table 1. There was a signifi-
cantly greater proportion of males than
females in the overweight (55.9%) and
obese (64.0%) categories (both p < 0.001).
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TABLE 1
Child and maternal descriptive characteristics across weight status categories (n = 169 465)

Underweight Normal weight Overweight Obesity
Total sample
ZBMI < -2 ZBMI > -2to<1 zBMI>1t0o<3 zBMI > 3
Child characteristics
Total, n 169465 1415 128951 35426 3673
Female, n (%) 82860 (48.9) 676 (47.8) 65249 (50.6) 15613 (44.1) 1322 (36.0)
Male, n (%) 86605 (51.1) 739 (52.2) 63702 (49.4) 19813 (55.9) 2351 (64.0)
Weight in kg, mean (SD) 19.0 (3.4) 15.0 (1.9) 18.0 (2.2) 21.7 (3.0) 30.4 (6.4)
Height in cm, mean (SD) 109.0 (6.0) 109.5 (7.1) 108.6 (5.8) 110.1 (6.2) 113.5 (6.9)
BMI in kg/m?, mean (SD) 15.9 (1.9) 12.4 (0.5) 15.2 (0.9) 17.8 (1.0) 23.5 (4.2)
BMI z-score, mean (SD) 0.4 (1.4) -2.1(0.3) —0.1(0.6) 1.8(0.7) 6.0 3.1)
Child age at measurement
<4.99y, n (%) 103611 (61.1) 750 (53.0) 78569 (60.9) 22189 (62.6)" 2103 (57.3)
5.00-5.99y, n (%) 58425 (34.5) 580 (41.0) 44707 (34.7) 11770 (33.2) 1368 (37.2)
>6.00y, n (%) 7429 (4.3) 85 (6.0) 5675 (4.4) 1467 (4.1) 202 (5.5)
Birth and infancy characteristics
Small-for-gestational age (SGA) status, n (%) 17243 (10.2) 407 (28.8) 14393 (11.2) 2179 (6.2)" 264 (7.2)"
Appropriate-for-gestational age (AGA) status, n (%) 138200 (81.6) 973 (68.8) 105841 (82.1) 28519 (80.5) 2867 (78.1)
Large-for-gestational age (LGA) status, n (%) 14022 (8.3) 35 (2.5) 8717 (6.8) 4728 (13.3) 542 (14.8)
Birth weight, g, mean (SD) 3311.4 (563.0)  2894.9 (685.8) 3272.3 (556.5) 3455.4 (548.2) 3457.9 (575.4)
Child ethnicity?
General Population, n (%) 152479 (90.0) 1092 (77.2) 115467 (89.5) 32625 (92.1) 3295 (89.7)
South Asian, n (%) 7784 (4.6) 245 (17.3) 5854 (4.5) 1417 (4.0) 268 (7.3)
Chinese, n (%) 8202 (5.4) 78 (5.5) 7630 (5.9) 1384 (3.9 110 (3.0)
Maternal immigrant status
Born in Canada, n (%) 129500 (76.4) 929 (65.7) 99011 (76.8) 27020 (76.3) 2540 (69.2)
Not born in Canada, n (%) 39965 (23.6) 486 (34.3) 29940 (23.2) 8406 (23.7) 1133 (30.8)
Setting
Urban residence, n (%) 130982 (77.3) 1158 (82.4) 99616 (77.7) 27303 (77.7) 2905/3 641 (79.8)
Suburban residence, n (%) 28550 (16.9) 179 (12.7) 22014 (17.2) 5816 (16.5) 541/3641 (14.9)
Rural®, n (%) 8877 (5.2) 69 (4.9) 6576 (5.1) 2037 (5.8) 195/3641 (5.4)
E;igf’:’nt:"(’s"gile"e' household income, 85551 (20945) 84176 (19677) 86247 (20917) 83620 (20 929) 80211 (20567)
Pampalon material deprivation data (quintiles®)
Q1, n (%) 57003 (33.6) 354 (25.7) 45543 (36.5) 10385 (30.4) 721 (20.4)
Q2, n (%) 37688 (22.2) 314 (22.8) 28944 (23.2) 7695 (22.5) 735 (20.8)
Q3, n (%) 28389 (16.8) 261 (19.0) 21164 (17.0) 6275 (18.3) 689 (19.5)
Q4, n (%) 20753 (12.2) 233 (16.9) 15033 (12.0) 4809 (14.1) 656 (18.5)
Q5, n (%) 20103 (11.9) 215 (15.6) 14111 (11.3) 5040 (14.7) 737 (20.8)
Pampalon social deprivation data (quintiles?)
Q1, n (%) 37793 (22.3) 398 (28.9) 29437 (23.6) 7231 (21.1) 727 (20.5)
Q2, n (%) 31057 (18.3) 245 (17.8) 23947 (19.2) 6272 (18.3) 593 (16.8)
Q3, n (%) 32596 (19.2) 273 (19.8) 24653 (19.8) 6958 (20.3) 712 (20.1)
Q4, n (%) 34495 (20.4) 226 (16.4) 26075 (20.9) 7403 (21.6) 791 (22.4)
Q5, n (%) 27973 (16.5) 235 (17.1) 20683 (16.6) 6340 (18.5) 715 (20.2)

Abbreviations: BMI, body mass index; CAD, Canadian dollars; Q, quintile; SD, standard deviation; y, year; zBMI, BMI z-score.

Notes: Weight status categories were defined as shown, irrespective of child age at measurement, for simplicity and consistency.

2 The ethnicity categories shown are mutually exclusive. Individuals not included in the “Chinese” or “South Asian” ethnicity categories are included in the “General Population” category.
b Residences that were not designated as urban or suburban were analyzed as the “rural” category.

Based on Statistics Canada’s dissemination areas. Q1, the first quintile, is the most advantaged. Q5, the fifth quintile, is the most disadvantaged.

*p <0.001
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With regard to ethnicity and maternal
immigrant status, our first model (Table 2)
demonstrated that children of Chinese
ethnicity (vs. General Population) were
less likely to have overweight (RRR = 0.64,
95% CI: 0.61-0.69) and obesity (RRR = 0.51,
0.42-0.62; both p < 0.001). Children of
South Asian ethnicity (vs. General Popu-
lation) were more likely to have under-
weight (RRR = 4.14, 3.54-4.84), less
likely to have overweight (RRR = 0.80,
0.75-0.85) and more likely to have obesity
(RRR = 1.39, 1.22-1.60; all p < 0.001).
Children with maternal immigrant status
(vs. Canadian-born status) were less likely
to have underweight (RRR = 0.72, 0.63-
0.82) and obesity (RRR = 0.71, 0.66-0.77;
both p < 0.001).

Our analyses related to neighbourhood-
level household income revealed that chil-
dren were less likely to have overweight
(RRR = 0.95, 95% CI: 0.94-0.95) and
obesity (RRR = 0.88, 0.86-0.90) with
every CAD 10 000 increase in income
(p < 0.001). There was no statistically
significant association between urban/
rural residence and child weight status
risk in our first model.

In Table 3, data are presented showing the
associations between material deprivation
and child weight status. Children in the
most materially deprived quintile (vs. the
least deprived quintile) were more likely
to have underweight (RRR = 1.36, 95%
CI: 1.13-1.62), overweight (RRR = 1.52,
1.46-1.58) and obesity (RRR = 2.83,
2.54-3.15; all p < 0.001). The risk of hav-
ing overweight and obesity increased as
material deprivation increased across all

quintiles. The greatest risks and risk
changes per quintile were with respect to
risk of obesity.

Data in Table 4 show the associations
between social deprivation and child
weight status. Children in the most
socially deprived quintile (vs. the least
deprived quintile) were more likely to
have overweight (RRR = 1.21, 95% CI:
1.17-1.26) and obesity (RRR = 1.40,
1.26-1.56; both p < 0.001). Those in the
second and third most deprived quintiles
(Q3 and Q4) had identical risk of having
overweight. Although not all of the RRRs
were statistically significant, the risk of
having obesity increased as social depri-
vation increased across all quintiles.

Discussion

The purpose of our study was to examine
associations between key SDH and weight
status in a large population of preschool-
ers. Our analyses revealed several notable
findings. We found that, compared with
the General Population group, children of
Chinese ethnicity were less likely to have
overweight and obesity, while children of
South Asian ethnicity were more likely to
have either underweight or obesity. Chil-
dren with maternal immigrant status were
less likely to have both underweight and
obesity compared to their peers with
mothers born in Canada. Children were
less likely to be in the overweight and
obese categories as neighbourhood-level
household income increased. Children in
the most materially deprived quintile were
more likely to have underweight, over-
weight and obese status. Finally, children
in the most socially deprived quintile were

more likely to have overweight and obe-
sity relative to the least deprived category.
Overall, this study adds to the limited lit-
erature on the influence of SDH on weight
status of preschoolers.

Chinese ethnicity was associated with
lower risk of excess weight among chil-
dren; this aligns with existing findings of
lower excess weight among children of
Chinese ethnicity in America and children
and youth of East Asian descent in
Canada.®3?> However, our finding that
South Asian ethnicity was associated with
increased risk for both child underweight
and child obesity is noteworthy and novel.
While a similar trend was observed for
children living in South Asian countries,
the populations studied were low- to
middle-income.** To our knowledge, there
is limited literature focussing on South
Asian ethnicity and child underweight in
high-income countries such as Canada.

We may have found an increased risk of
child underweight associated with South
Asian ethnicity because our study did not
apply ethnicity-specific BMI cut-offs to
define child weight status. These cut-offs
can account for unique ethnicity-specific
differences in body type; for example, a
UK-based study reported increased body
fat in South Asian (vs. White) child popu-
lations and called for lowered BMI cut-offs
to categorize South Asian children.* How-
ever, we are confident in WHO criteria,
which are based on the WHO guidelines,
which were developed using large sam-
ples of children raised in optimal environ-
ments from various regions, including
India.*® The Dietitians of Canada, who

Sex (male vs. female)

Age at BMI measurement (per 1 month increase)
Chinese ethnicity vs. General Population?

South Asian ethnicity vs. General Population?

Maternal immigrant vs. non-immigrant status

Neighbourhood-level income (per CAD 10000 increase)

Multinomial regression findings examining social dete-rrr?lli;nLaEn%s of health in relation to child weight status categories
Underweight Overweight Obesity
(n = 1406) (n=35152) (n=3641)

RRR (95% CI) p RRR (95% CI) p RRR (95% CI) p
1.03 (0.93-1.15) 0.525 1.28 (1.25-1.31) < 0.001 1.70 (1.59-1.82) < 0.001
1.03 (1.02-1.03) < 0.001 0.99 (0.99-1.00) < 0.001 1.01 (1.01-1.02) < 0.001
1.14 (0.89-1.45) 0.312 0.64 (0.61-0.69) < 0.001 0.51 (0.42-0.62) < 0.001
4.14 (3.54-4.84) < 0.001 0.80 (0.75-0.85) < 0.001 1.39 (1.22-1.60) < 0.001
0.72 (0.63-0.82) < 0.001 0.97 (0.95-1.00) 0.097 0.71 (0.66—0.77) < 0.001
0.98 (0.95-1.00) 0.103 0.95 (0.94-0.95) < 0.001 0.88 (0.86-0.90) < 0.001
1.03 (0.80-1.33) 0.808 1.04 (0.99-1.10) 0.117 0.91 (0.78-1.06) 0.233

Rural vs. urban residence

Abbreviations: BMI, body mass index; CAD, Canadian dollars; Cl, confidence intervals; RRR, relative risk ratio.

Notes: Weight status categories were defined as shown, irrespective of child age at measurement, for simplicity and consistency. Relative risk ratios are computed for each weight status relative to

the normal weight status category.

2The ethnicity categories shown are mutually exclusive. Individuals not included in the “Chinese” or “South Asian” ethnicity categories are included in the “General Population” category.
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TABLE 3

Associations between material deprivation quintile and child weight status categories

Underweight Overweight Obesity
(n=1415) (n =28 128) (n=7298)
RRR (95% CI) p RRR (95% ClI) p RRR (95% CI) p
Q2 vs. Q1 1.31 (1.12-1.53) 0.001 1.15 (1.11-1.19) < 0.001 1.53 (1.38-1.70) < 0.001
Q3 vs. Q1 1.38 (1.17-1.62) < 0.001 1.29 (1.24-1.33) < 0.001 1.90 (1.70-2.11) < 0.001
Q4 vs. Q1 1.53 (1.29-1.82) < 0.001 1.37 (1.32-1.43) < 0.001 2.42 (2.17-2.70) < 0.001
Q5vs. Q1 1.36 (1.13-1.62) 0.001 1.52 (1.46-1.58) < 0.001 2.83 (2.54-3.15) < 0.001

Abbreviations: Cl, confidence interval; Q, quintile; RRR, relative risk ratio.

Notes: Weight status categories were defined as shown, irrespective of child age at measurement, for simplicity and consistency. Relative risk ratios are computed for each weight status relative to

the normal weight status category. Q1, the first quintile, is the most advantaged. Q5, the fifth quintile, is the most disadvantaged.

have taken similar ethnicity-specific differ-
ences into consideration, still recommend
the WHO charts as the best available ref-
erence for monitoring growth.*® Overall,
further qualitative research may provide
insight into the differences in outcomes
with respect to ethnicity.

Our findings suggest a protective effect of
maternal immigrant status against child
underweight and obesity, which may be
explained by new immigrants’ retention of
healthier eating habits.* Our findings con-
trast with a previous report that second-
generation immigrant children (parents
born in Canada but grandparents born
outside Canada) had higher mean BMI
z-scores relative to first-generation (par-
ents born outside Canada) and to other
children of parents born in Canada,
although this is likely due to the older
populations that were included in the
report." Given the lack of published data
on the association between maternal
immigrant status and child underweight
in high-income countries such as Canada,
our findings provide a unique perspective
on this issue.

Our observation that increased neighbour-
hood-level household income was associ-

aligns with the existing literature. For
instance, Fiechtner et al.*” included a wide
age range (4-18 years) in their study of
neighbourhood median income and child
weight status, finding that lower neigh-
bourhood-level income amplified detri-
mental effects of food environment (e.g.
close proximity to convenience stores) on
increased child BMI z-score. Based on data
collected from children (aged 2-11 years)
from Canada, Oliver and Hayes?*® reported
similar findings, with higher BMI percen-
tile values for children living in low-
income neighbourhoods. The association
between neighbourhood-level income and
child weight status may be related to dif-
ferences in neighbourhood structure,
which may pose barriers to maintaining a
healthy diet (e.g. grocery store’and fast
food outlet access*®) and physical activity
(e.g. increased screen time*) in children.

Our finding that increased material depri-
vation was associated with greater risk of
overweight and obesity aligns with find-
ings by Carter et al.,”® who reported a
positive association between neighbour-
hood material deprivation and weight
gain in children aged 4 to 10 years. The
influence of material deprivation on chil-
dren’s weight status may operate through

barriers to healthy lifestyle habits (e.g.
limited time, limited funds), which mani-
fest as overweight or obesity in children.
Interestingly, we found that increased
material deprivation was associated with
greater risk of child underweight as well.
There is currently scant literature on asso-
ciations between material deprivation and
child underweight in high-income coun-
tries. However, one study in the UK did
not find an association between depriva-
tion and underweight prevalence in chil-
dren.* Given that our study is the first to
suggest an association between material
deprivation and underweight in a high-
income country, further study into the
mechanism by which material deprivation
affects weight status is needed to offer
insight into this association.

We also found some increased risk of
excess weight in children associated with
social deprivation. Our findings contrast
with Carter et al.,'* who found an inverse
association between social deprivation
and child weight gain. However, the study
included a smaller cohort (n = 1580) and
broader age range (4-10 years of age),
whereas our findings illustrate a more
comprehensive picture of our population’s
specific age range. A possible explanation

ated with lower risk of excess weight parental income- or employment-related for the association we found is that
TABLE 4
Associations between social deprivation quintile and child weight status categories
Underweight Overweight Obesity
(n=1415) (n=28128) (n=7298)
RRR (95% CI) p RRR (95% CI) p RRR (95% CI) p
Q2vs. Q1 0.87 (0.74-1.02) 0.094 1.05 (1.01-1.09) 0.011 1.03 (0.92-1.15) 0.604
Q3 vs. Q1 0.94 (0.80-1.10) 0.449 1.13 (1.09-1.17) < 0.001 1.18 (1.06-1.31) 0.003
Q4 vs. Q1 0.76 (0.64-0.90) 0.002 1.13 (1.09-1.17) < 0.001 1.25 (1.12-1.38) < 0.001
Q5 vs. Q1 0.98 (0.83-1.16) 0.832 1.21 (1.17-1.26) < 0.001 1.40 (1.26-1.56) < 0.001

Abbreviations: Cl, confidence interval; Q, quintile; RRR, relative risk ratio.

Notes: Weight status categories were defined as shown, irrespective of child age at measurement, for simplicity and consistency. Relative risk ratios are computed for each weight status relative to

the normal weight status category. Q1, the first quintile, is the most advantaged. Q5, the fifth quintile, is the most disadvantaged.
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socially deprived parents may be more
prone to stress and depression, which
compromise their motivation to encourage
healthy eating and physical activity in
children. Positive associations have been
noted between maternal chronic depres-
sion and increased risk of child overweight.”

Strengths and limitations

Our study contributes to the limited litera-
ture on determinants of preschool child
weight status in Canada by highlighting
some of the complex associations between
social determinants of health and child
weight status. This project used a large
database of children and objective vari-
able measures that were collected and
analyzed using uniform procedures.

Despite these strengths, we acknowledge
certain limitations. First, the ethnicity
algorithm employed in our study only
classified data into three categories, which
limits the generalizability and precision of
our findings towards ethnicities that are
not South Asian or Chinese. Since chil-
dren were only classified based on sur-
names, it is also possible that children of
mixed ethnicity may have been misclassi-
fied. Nevertheless, the algorithm gener-
ated a high-level ethnicity categorization,
and we were still able to detect varying
risks between each of the ethnicity catego-
ries. Second, this study had a range of
data availability over the years of data col-
lection, although we still were able to
work with a large and informative dataset.
Third, the study lacked data on children
beyond Edmonton and Calgary, which
limited our perspective on rural and
remote communities, where excess weight
may be more prevalent. Fourth, the
Alberta Health Care Insurance Plan
Central Stakeholder Registry used to deter-
mine maternal immigrant status was
unable to capture secondary migration
(i.e. prior residence in a different prov-
ince) and duration of residence in Alberta,
which might have provided additional
perspective on associations between hav-
ing mothers that immigrated to Canada
and child weight. Fifth, given that this
cohort does not include homeschooled
children or children who were not vacci-
nated, there is potential bias due to the
absence of representation of this population.

Our study suggests that policies and inter-
ventions intended to maintain healthy
weight in children should target popula-
tions based on SDH. Policies designed to

Vol 43, No 6, June 2023

reduce obesogenic factors related to low
income (e.g. food accessibility, recre-
ational opportunities) or interventions
that adopt culturally sensitive approaches
to at-risk populations (e.g. South Asian
ethnicity) may be beneficial.

Conclusion

In a large, retrospective, population-based
cohort study, we found significant associ-
ations between ethnicity, maternal immi-
grant status, neighbourhood-level household
income, deprivation and child weight sta-
tus. Our findings suggest a burden of mal-
nutrition in the South Asian ethnic
population, a protective effect of maternal
immigrant status on unhealthy child
weight, associations between increased
material deprivation and child underweight
and associations between increased social
deprivation and child excess weight.
Further research into the mechanisms
behind these associations is required to
inform policy planning and targeted
interventions.
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Abstract

Introduction: The study objective was to compare the mental health and risk-taking
behaviour of Canadian youth in military-connected families to those not in military-
connected families in a contemporary sample. We hypothesized that youth in military-
connected families have worse mental health, lower life satisfaction and greater
engagement in risk-taking behaviours than those not in military-connected families.

Methods: This cross-sectional study used 2017/18 Health Behaviour in School-aged
Children in Canada survey data, a representative sample of youth attending Grades 6 to
10. Questionnaires collected information on parental service and six indicators of men-
tal health, life satisfaction and risk-taking behaviour. Multivariable Poisson regression
models with robust error variance were implemented, applying survey weights and
accounting for clustering by school.

Results: This sample included 16 737 students; 9.5% reported that a parent and/or
guardian served in the Canadian military. After adjusting for grade, sex and family afflu-
ence, youth with a family connection to the military were 28% more likely to report low
well-being (95% CI: 1.17-1.40), 32% more likely to report persistent feelings of hope-
lessness (1.22-1.43), 22% more likely to report emotional problems (1.13-1.32), 42%
more likely to report low life satisfaction (1.27-1.59) and 37 % more likely to report fre-
quent engagement in overt risk-taking (1.21-1.55).

Conclusion: Youth in military-connected families reported worse mental health and
more risk-taking behaviours than youth not in military-connected families. The results
suggest a need for additional mental health and well-being supports for youth in
Canadian military-connected families and longitudinal research to understand underly-
ing determinants that contribute to these differences.

Keywords: military families, adolescents, mental health, life satisfaction, risk-taking
behaviour

Highlights

e Youth in military-connected families
experience unique stressors related
to a parent’s military career that
may negatively impact their men-
tal health and well-being. Existing
research is limited primarily to
cohorts of children and youth in
US military families.

¢ Canadian youth in military-connected
families reported worse mental health
and life satisfaction and greater
risk-taking behaviours than youth
not in military-connected families.

¢ International focus on the conse-
quences of parental military careers
and the best means of addressing
these risks for their children is
needed.

Introduction

Youth in military-connected families expe-
rience a unique set of stressors. Prolonged
absences from the serving parent(s) dur-
ing training or deployment, the inherent

risk of the parent’s injury or death and
frequent geographical relocations that dis-
rupt education, extracurricular activities
and peer groups can all negatively impact
youth mental health and well-being."* In
addition, compared to nonmilitary personnel,

military personnel are more likely to
report their own adverse childhood expe-
riences and trauma, which may impact
parenting.’*

Growing up in a military family also
demands adaptive social networks and
may affect youths’ sense of belonging and
access to community support.'*5 The
pathways that underlie this risk may be
understood using the family stress model.®”
This model describes how distress and
feelings of insecurity shared among family
members adversely affect parenting prac-
tices and dyadic adjustment, with subse-
quent risks for children’s maladjustment.®
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For instance, maternal depression, a robust
risk factor for emotional and behavioural
problems in youth,’ is prevalent among
nonserving spouses in military families!*"
particularly around the time of deploy-
ment.!? Other research has found that
parental posttraumatic stress disorder in
military families is also associated with
poorer mental health in children.”!?

Although there is a substantive literature
documenting poor mental health among
children and youth in military families,
most epidemiological research has been
carried out in the US.!" The experience of
military-connected families in the US might
not represent families in other countries,
given differences in military lifestyle (i.e.
conflicts, geographical relocations, deploy-
ments, rhythm and intensity of opera-
tions) as well as differences in how the
military is perceived and valued in other
countries.”>? In addition, previous research
has focussed on comparisons among youth
from military-connected families and exam-
ined the impact of deployment, parental
combat or parental posttraumatic stress
disorder on youth mental health.!132225
While these pathways and determinants
of worse mental health in US military fam-
ilies likely hold true in other countries,
this information does not provide families,
advocates and policy makers with knowl-
edge of the direct or indirect impact a par-
ent’s military career has on child health
and well-being. There is a need to esti-
mate the burden of poor mental health
and well-being among youth in military-
connected families relative to youth not in
military-connected families across many
countries to understand the consistency of
the relationship across contexts.

The objective of this study was to investi-
gate the association between membership
in a military-connected family and indica-
tors of mental health, positive emotions
and behaviours, life satisfaction and risk-
taking behaviours in a representative sam-
ple of Canadian youth.

Methods
Ethics approval

The Health Behaviour in School-aged
Children in Canada survey was granted
ethics approval from the General Research
Ethics Board at Queen’s University, as
well as the Health Canada and Public
Health Agency of Canada Research Ethics
Board. Active or passive consent, depending

Vol 43, No 6, June 2023

on individual school board practices, was
obtained from the participating pupils,
their parents or guardians and schools.

Study design and population

This study was cross-sectional, using data
from the 2017/18 (8th cycle) Health
Behaviour in School-aged Children (HBSC)
in Canada study.?® The Canadian HBSC is
conducted every four years in collabora-
tion with the World Health Organization,*
and is a nationally representative, school-
based survey of youth in Grades 6 to 10
(Grade 6 to Secondary 4 in Quebec). Sam-
pling of schools was stratified by prov-
ince/territory, language of instruction,
public/Roman Catholic designation and
community size, with replacement. Children
attending private schools (in Quebec, this
includes Catholic schools), learning at
home or on First Nation or Inuit reserves,
street youth not in school and incarcer-
ated youth, all of whom together make up
less than 7% of Canadian youth, were not
eligible to participate.?® Sampling weights
were created within grades to ensure that
each province and territory was propor-
tionally represented.

Students completed a questionnaire using
either paper and pencil or online software,
dependent upon the preferences of the
local school board, that was typically
administered by a teacher in a classroom
setting in a single session lasting 40 to
75 minutes. The sample included 21 541 stu-
dents in Grades 6 to 10 (typically aged
11-15 y) from 287 schools representing all
provinces and two territories (Yukon and
the Northwest Territories). Survey weights
were created to ensure that each province
and territory was proportionally repre-
sented by grade.

Study measures

The survey included internationally stan-
dardized mandatory and optional ques-
tions.?® Military connection was measured
as a dichotomous variable. Students were
asked to respond “yes,” “no” or “I don’t
know” to the question: “Does one of your
parents/guardians currently serve, or have
they served, in the Canadian Armed Forces
military (i.e. Army, Navy, Air Force)?”
Students responding “yes” were catego-
rized as being military-connected. Students
who indicated they did not know or who
did not answer the question were excluded.

Three indicators of poor mental health,
one indicator of positive emotions and
behaviours, one measure of life satisfac-
tion and one measure of risk-taking
behaviour were studied. Low well-being
was measured using the 5-item World
Health Organization Well-Being Index
(WHO-5).?” Lower scores are related to
lower well-being. The items asked, “How
often over the past two weeks have you:
felt cheerful and in good spirits; felt calm
and relaxed; felt active and energetic;
woken up feeling fresh and rested; and
had your daily life filled with things that
interest you?” There were six response
options, ranging from “All of the time”
(value = 1) to “At no time” (value = 6).
The items were summed and rescaled
from 0 to 25, then multiplied by 4, for a
range of 0 to 100. A score < 50 indicated
low well-being.?*3

Feelings of hopelessness were measured
using the item, “During the past 12 months,
did you ever feel so sad or hopeless almost
every day for two weeks or more in a row
that you stopped doing some usual activi-
ties?” Response options were “yes” and
“no.” Persistent sadness or hopelessness
is a criterion for and predictor of clinically
significant depression and suicide ideation.

Emotional problems were assessed using
the following eight items: “How often
have you felt low or depressed?”; “How
often have you felt nervous?”; “How often
have you had difficulties getting to sleep”
(5 response options: 1 = “About every
day” to 5 = “Rarely or never”); and “I
have trouble making decisions”; “I often
wish I were someone else”; “I often feel
helpless”; “I often feel left out of things”;
“I often feel lonely” (5 response options:
1 = “Strongly agree” to 5 = “Strongly
disagree”).*® The items were summed
(range 8-40; o = 0.86), and the presence
of high levels of emotional problems was
defined as being in the bottom tertile.

Prosocial behaviour, indicative of positive
emotions and behaviours, was measured
using five items describing whether the
student helps out or is kind to others
without being asked.* Responses ranging
from “Definitely not like me” (value = 1)
to “Definitely like me” (value = 6) were
summed, and being in the top third was
taken to indicate high prosocial behaviour.

Life satisfaction was measured using the
Cantril ladder.’* For this measure, a
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picture of a ladder is presented, and stu-
dents are asked to rate where they feel
they currently stand (from 0 = “Worst
possible life” to 10 = “Best possible life”).
Low life satisfaction was defined as 5 or
less.

Finally, “overt risk-taking” combined items
describing the frequency of engagement in
the following behaviours: lifetime alcohol
consumption, lifetime drunkenness his-
tory, alternative tobacco use, lifetime
smoking history and caffeinated energy
drink consumption.??

Sociodemographic data included age, sex
and grade. Age in years was calculated
using self-reported date of birth and the
date of survey completion. Sex (“Male,”
“Female,” “Neither term describes me”)
and current grade were self-reported.
Cultural and racial backgrounds* were
selected from a list of options reproduced
from Statistics Canada. Family affluence
was measured using the 6-item Family
Affluence Scale (FAS III), an index of
material assets in the home, and catego-
rized into approximate quintiles based on
the full sample distribution.** Urban ver-
sus rural status was defined according to
the geographical location of the student’s
school, based on Statistics Canada catego-
ries of community size.’* Students missing
data on grade, sex or family affluence
were excluded from the sample.

Analysis

Students with complete responses to all
items used in the multivariable models
were included in each analysis. In previ-
ous experiences using HBSC data, imputed
and complete case analyses have had sub-
stantively similar results in most cases,
with some gains in statistical efficiency,*
which is consistent with the findings of
other Canadian youth surveys reporting
on mental health.” The demographic
characteristics of military-connected stu-
dents and those not connected to the mili-
tary were described and compared using
Rao-Scott chi-square tests that adjusted
for clustering by school.

Bivariate and multivariable modified
Poisson regression models with robust
error variance were used to estimate rela-
tive risks (RR) and associated 95% confi-
dence intervals (CIs) examining the

associations between having a military
connection and mental health. Multi-
variable models adjusted for sex, grade
and family affluence. Models were esti-
mated for the overall sample, and in strata
defined by grade group (Grades 6-8 vs.
9-10) and sex (male vs. female). All mod-
els were adjusted for school-level cluster-
ing using generalized estimating equations.
Analyses were 80% powered to detect rel-
ative risks of 1.10 to 1.18 in the overall
sample, 1.17 to 1.31 in boys, 1.14 to 1.25
in girls, 1.14 to 1.34 in the younger grade
group and 1.12 to 1.25 in the older grade
group (o = 0.05, two-sided). The HBSC
sample weights were applied only to those
not connected to the military. All analyses
were conducted using SAS version 9.4
(SAS Institute, Inc., Cary, NC, US).

Results

Overall, 21 541 youth in Grades 6 to 10
responded to the survey. The final weighted
sample included 16 737 students after
excluding students who did not know if
their family had a military connection
(n = 2573; weighted n = 2111) and stu-
dents with missing data on key baseline
variables (n = 3544; weighted n = 2693).
Students who were excluded were more
likely to be male (53% vs. 47%) and in
Grades 6 to 8 (67% vs. 58%), and less
likely to have a family military connection
(5.7% vs. 9.5%) compared to those included
in this study. Approximately 9.5% of the
full unweighted sample (1470 students)
reported having a military connection.
Students with a military connection were
slightly more likely to identify as boys
(51% vs. 45%) and were significantly
more likely to be White (76% vs. 71%),
from a rural or small centre (57% vs.
46%), and in the highest affluence quin-
tile (24% vs. 19%; Table 1).

Overall, 29.5% of youth in military-
connected families reported low well-being,
37.5% reported feelings of hopelessness,
38.4% were in the top third of the sample
distribution for emotional problems,
22.7% reported low life satisfaction, 31.5%
were in the top third for demonstrating
prosocial behaviour and 22.4% reported
engaging in overt risk-taking behaviour
(Table 2).

After adjusting for grade, sex and family
affluence, youth with a connection to the

military were significantly more likely to
report negative indicators of mental health
than those without a military connection.
Youth in military-connected families were
28% more likely to report low well-being
(RR = 1.28,95% CI: 1.17-1.40), 32% more
likely to report hopelessness (RR = 1.32,
1.22-1.43), 22% more likely to report the
presence of emotional problems (RR = 1.22,
1.13-1.32) and 42% more likely to report
low life satisfaction (RR = 1.42, 1.27-1.59).

The associations between being connected
to the military, low well-being and low life
satisfaction were stronger in younger stu-
dents (Grades 6-8) compared to students
in Grades 9 to 10 (Table 3). For example,
military-connected youth in Grades 6 to 8
were 42% more likely to report low well-
being than those without a military con-
nection (RR = 1.42, 1.24-1.62), compared
with 15% in those in Grades 9 to 10
(RR = 1.15, 1.03-1.30). The associations
between being connected to the military
and other mental health outcomes were
generally similar for students in Grades
6 to 8 versus 9 to 10. The associations
between being connected to the military
and negative mental health were generally
similar in boys and girls (Table 4).

After adjusting for covariates, we did not
detect a difference in the likelihood of
reporting high prosocial behaviour between
youth in military-connected families and
those not in military-connected families
(Table 2). The likelihood of demonstrating
prosocial behaviour for youth in military-
connected families relative to those not in
military-connected families was consistent
across school grades (Table 3) and between
girls and boys (Table 4).

Youth in military-connected families were
37% more likely to report engaging in
overt risk-taking behaviours relative to
those not in military-connected families,
after adjusting for covariates (RR = 1.37,
1.21-1.55; Table 2). These associations were
also consistent across grades (Table 3) and
between boys and girls (Table 4).

Discussion

This study examined emotional and
behavioural health in youth of military
families in Canada in comparison with
their nonmilitary counterparts in a national
school-based health survey. We observed

* Terminology used in the study.
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TABLE 1

Demographic characteristics of students with and without a military connection

Military-connected students

Students without a military connection®

n (%) n (%) 4
Total 1470 (100) 15267 (100)
Sex
Boys 750 (51.0) 6931 (45.4)
Girls 692 47.1) 8161 (53.5) < 0.001
“Neither term describes me” 28 (1.9) 175 (1.1)
Grade
6-8 881 (59.9) 8872 (58.1) 0.64
9-10 589 (40.1) 6394 (41.9
Cultural and racial® background
White 1096 (76.0) 10 634 (70.6)
Black 39 (2.7) 664 (4.9)
Latin American 13 0.9) 217 (1.4)
Indigenous 74 (5.1) 410 (2.7)
East & Southeast Asian 18 (1.3) 496 (3.3) < 0.001
South Asian 1 0.8) 574 (3.8
West Asian 8 (0.6) 283 (1.9)
Other (including multiple responses) 184 (12.8) 1790 (11.9)
Missing 27 200
Urban/rural status
Rural area (< 1000) 43 2.9 124 0.8)
Small centre (100029 999) 795 (54.1) 6836 (44.8) - 0.001
Medium centre (3000099 999) 288 (19.6) 2717 (17.8)
Large urban centre (> 100 000) 344 (23.4) 5589 (36.6)
Family affluence
Quintile 1 (lowest) 242 (16.5) 2856 (18.7)
Quintile 2 327 (22.2) 3340 (21.9)
Quintile 3 279 (19.0) 2369 (15.5) < 0.001
Quintile 4 267 (18.2) 3867 (25.3)
Quintile 5 (highest) 355 (24.2) 2 845 (18.6)

Data source: Health Behaviour in School-aged Children study in Canada, 2017/18.%

2 All values are weighted.

b p value from Rao-Scott chi-square test comparing overall distribution in students with and without a military connection, and adjusted for clustering by school.

¢ Terminology used in the HBSC study.

that youth in military-connected families
were more likely to report scores consis-
tent with low well-being, hopelessness,
low life satisfaction and frequent engage-
ment in overt risk-taking behaviours com-
pared to youth not in military-connected
families. These findings support the
hypothesis that the exposure of children
to the triad of military family lifestyle
dimensions—risk, protracted absence and
relocation—may have a negative impact
on mental health and well-being.’® Our
findings also support the strengths and
resiliency of military-connected youth.
We observed similar rates of prosocial

Vol 43, No 6, June 2023

behaviour in youth in military-connected
families and not in military-connected
families, suggesting comparable socio-
emotional development despite the
increased risks of emotional and behav-
ioural problems.

Our results are consistent with the inter-
national literature documenting worse
mental health and well-being among chil-
dren and youth in military-connected
families.!**2>3-41  Children and youth in
Canadian military families had a higher
risk of seeing a physician for outpatient
mental health services, specifically for

visits related to nonpsychotic disorders
(e.g. depression), pervasive developmen-
tal disorders (e.g. autism) and disruptive
behaviour disorders (e.g. attention deficit
disorder).** Relative to the general popula-
tion, children and youth in military fami-
lies outside of Canada were more likely to
report higher mean emotional and behav-
ioural difficulties scores, higher rates of
externalizing and internalizing behaviours
and high rates of suicidal ideation or
attempts.l,z4,25,3‘)r4l

Our study also supports research from the
United States showing a greater engagement
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TABLE 2

Associations between being connected to the military and mental health indicators

Out Military connection No military connection Crude RR? Adjusted RR>
utcome
n Total % Yes n Total % Yes (95% C1) (95% CI)
eltbeng fow 2 99) 1o 249 G133 (1740
Hopelessness, yes 1 679 1494 222 a 1:3—218 39) a 212—312 43)
. . 1.17 1.22

Emotional problems, high 1378 (38.4) 14 494 (32.8) (1.08-1.27) 505
Life satisfaction, low 1437 22.7) 15070 (16.6) a 3 ) a RS .

. . . 0.98 1.00
Prosocial behaviour, high 1421 (31.5) 14 877 (31.9) (0.90-1.07) (0.92-1.09)

. . . 1.42 1.37
SR 1385 @29 14564 Az (1.21-1.66) (1.21-1.55)

Data source: Health Behaviour in School-aged Children study in Canada, 2017/18.%

Abbreviations: Cl, confidence interval; RR, relative risk.

2 Adjusted for clustering by school and weighted; relative risk estimated using modified Poisson regression with robust error variance.

b Adjusted for sex, grade and family affluence scale.

of children and youth in military-connected
families in risk-taking behaviours.*** Qual-
itative and quantitative studies focussed
on the mechanisms contributing to these
differences in mental health and risk-tak-
ing behaviour, including highlighting
which pathways have facilitated families
in successfully meeting these occupational
challenges, are needed to develop pro-
grams and services to effectively address
root causes. Learning how military-con-
nected youth define good mental health
and how they situate their parent’s or
caregiver’s career in their overall health
and well-being is critical.

The dimensions of a parent’s military
career may contribute stressors resulting
in poor mental health and well-being in
youth relative to their peers. Canadian

military families report three common chal-
lenges: geographical relocations, absences
from serving family members and their
risk of illness, injury and death.* Within
Canada, surveys of military relocation
experiences have highlighted the impact
of moves on children’s education and may
be a rationale for requesting a posting to a
particular location or for the military par-
ent to relocate unaccompanied.* Studies
within populations of children and youth
connected to military families in the United
States and United Kingdom have docu-
mented worse mental health for those
with a parent who is currently or recently
deployed, experiencing posttraumatic stress
disorder (PTSD) or misusing alcohol, and
following geographical relocations. 244648

Depending on the context and composi-

have differing intensities of impact on
youth mental health.® They may com-
pound or interact for a family over time
during the trajectory of the parent’s mili-
tary career, over the life course of the fam-
ily and around key milestones such as
parental deployment or geographical relo-
cations.® As a result, these stressors and
experiences are also dynamic, both within
and across families, as well as within and
across children and youth.

A parent’s military career also provides
many benefits for youth and their fami-
lies, as well as occasions to adapt and
grow in response to these same occupa-
tional lifestyle dimensions.* A military
parent or caregiver is employed, which
has important advantages economically

Outcome

tion of the family, these stressors may for families. For example, youth in
TABLE 3
Associations between being connected to the military and mental health indicators, by grade group
Grades 6-8 Grades 9-10
Crude RR Adjusted RR* Crude RR Adjusted RR*®
(95% CI) (95% CI) (95% CI) (95% CI)

Well-being, low
Hopelessness, yes
Emotional problems, high
Life satisfaction, low
Prosocial behaviour, high
Overt risk-taking, high

1.36 (1.18-1.56)
1.25 (1.11-1.40)
1.23 (1.09-1.37)
1.46 (1.27-1.69)
0.97 (0.87-1.08)
1.39 (1.11-1.74)

1.42 (1.24-1.62)
1.29 (1.15-1.44)
1.28 (1.14-1.43)
1.54 (1.34-1.77)
0.98 (0.88-1.10)
1.35 (1.08-1.69)

1.13 (1.01-1.27)
1.33 (1.19-1.48)
1.13 (1.03-1.24)
1.26 (1.07-1.48)
1.00 (0.88-1.15)
1.35 (1.18-1.54)

1.15 (1.03-1.30)
1.36 (1.22-1.52)
1.16 (1.06-1.28)
1.28 (1.09-1.51)
1.02 (0.90-1.16)
1.34 (1.17-1.53)

Data source: Health Behaviour in School-aged Children study in Canada, 2017/18.%

Abbreviations: Cl, confidence interval; RR, relative risk.

2 Adjusted for clustering by school and weighted; relative risk estimated using modified Poisson regression with robust error variance.

b Adjusted for sex, grade and family affluence scale.
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TABLE 4
Associations between being connected to the military and mental health indicators, by sex

Boys

Girls

Outcome

Crude RR
(95% CI)

Adjusted RR?
(95% CI)

Crude RR
(95% CI)

Adjusted RR*®
(95% CI)

Well-being, low
Hopelessness, yes
Emotional problems, high
Life satisfaction, low
Prosocial behaviour, high

Overt risk-taking, high

1.20 (1.02-1.41)
1.41 (1.22-1.63)
1.15 (0.99-1.35)
1.40 (1.17-1.68)
1.00 (0.87-1.15)
1.35 (1.13-1.62)

1.24 (1.05-1.47)
1.43 (1.24-1.65)
1.18 (1.01-1.38)
1.45 (1.21-1.74)
0.98 (0.85-1.12)
1.37 (1.17-1.60)

1.30 (1.16-1.46)
1.28 (1.16-1.40)
1.25 (1.13-1.38)
1.43 (1.25-1.64)
1.02 (0.90-1.14)
1.36 (1.08-1.70)

1.30 (1.17-1.46)
1.29 (1.17-1.41)
1.26 (1.14-1.39)
1.46 (1.27-1.67)
1.01 (0.90-1.14)
1.31 (1.09-1.57)

Data source: Health Behaviour in School-aged Children study in Canada, 2017/18.%

Abbreviations: Cl, confidence interval; RR, relative risk.

2 Adjusted for clustering by school and weighted; relative risk estimated using modified Poisson regression with robust error variance.

b Adjusted for sex, grade and family affluence scale.

Canadian military-connected families live
in higher-income areas than those who
are not connected to the military.®® In
addition, for some youth, moving fre-
quently will allow them to see more of the
world or their own country, enjoy new
experiences, learn how to adapt to new
and different learning and social situa-
tions, enhance their relationship building
skills, expand their social network across
provinces and territories and strengthen
family bonds.'** While Canadian military
families report being generally strong and
adaptive,* there is little research into the
mechanisms of positive interaction and
outcomes of these stressors, and further
exploration is needed.®

In Canada, previous work documenting
outpatient mental health visits and delays
in specialist care from psychiatrists and
pediatricians, alongside the findings of
our study, suggests possible unmet mental
health care needs for youth in military
families.*>! In addition to publicly or pri-
vately funded civilian mental health ser-
vices and programs, families have access
to specialized supports and services
offered by the Canadian Armed Forces,
such as the counselling and crisis services
at Military Family Resource Centres, tele-
health and other virtual mental health
supports. To date, there are no Canadian
evaluations of the effectiveness or suffi-
ciency of mental health care services for
children and youth in military families or
barriers to engaging in care. Studies of
military families in the United States have
identified barriers to engaging military-
connected adolescents in mental health
care.!*#253%941 The national availability of
culturally competent mental health care
and accessible supports and services is

Vol 43, No 6, June 2023

critical to ensure that children and youth
are not “paying a price for their parent’s
service to the nation”>?® with their own
mental health and well-being.

Strengths and limitations

Our results reflect the largest Canadian
sample of youth in military families stud-
ied to date, covering all provinces and two
territories, and include broad assessments
of mental health, well-being and risk-
taking. While the measures of mental
health were brief and not diagnostic, these
measures have been validated and tested
for face validity, and are used across mul-
tiple cycles of national and international
research using the HBSC data to under-
stand the mental health and well-being of
youth. We do not anticipate differences in
the use of these scales between youth in
and not in military-connected families.
Different measures that apply validated
screens for psychiatric disorders using
diagnostic criteria are needed to address
remaining gaps in the epidemiology of
mental illness among children and youth
in military-connected families. This study
did not explore possible military-specific
and core explanations for differences in
mental health and risk-taking behaviour
engagement, such as parental absences or
risk of parental harm, family or peer rela-
tionships, school performance or experi-
ences of bullying.

In addition, our survey did not collect
information on length of parental military
service, deployments or number of mili-
tary-related relocations. Having this addi-
tional information would help policy
makers understand how these complex
relationships are mediated or modified by

variables such as parental risk-taking
behaviour, history of parental adverse
childhood experiences or other character-
istics of military and public safety person-
nel that contribute to the health and
well-being of their children. Both qualita-
tive and quantitative studies, including
studies comparing the experiences of
youth in military and public safety sector
families, are needed to provide a more
nuanced understanding of youth in mili-
tary-connected families and inform policy
makers where resources could be directed
to improve mental health and well-being.

Conclusion

It is critical that we continue to consider
the family alongside the serving member,
as well as the dynamic and complex
nature of military and family life trajecto-
ries and their impact on youth, both dur-
ing and following parental military
service. Youth in military-connected fami-
lies were more likely to report hopeless-
ness, low well-being, low life satisfaction
and greater engagement in risk-taking
behaviours than youth not in military-
connected families, while also demon-
strating similar rates of prosocial behaviour
despite the increased risks of emotional
and behavioural problems. Understanding
the key mechanisms by which these men-
tal health differences emerge and translate
into medical diagnoses is needed. In addi-
tion, it is necessary that we discern the
long-term trajectories of youth in military-
connected families experiencing poor
mental health and well-being to determine
how best to intervene. Future research
focussing on these hypothesized etiologi-
cal pathways, as well as on better under-
standing resiliency and adaptation among
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those who meet these challenges differ-
ently, is necessary to allow the developing
and testing of interventions to address
excess mental health risks in youth associ-
ated with a parent’s military career.
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At-a-glance

Gender identity and sexual attraction among Canadian
youth: findings from the 2019 Canadian Health Survey
on Children and Youth

Chinchin Wang, MSc (1,2,3); Gregory Butler, MSc (1); Suzy L. Wong, PhD (1); Colin Steensma, MSc (1);
Beth Jackson, MA, PhD (1); Marisol T. Betancourt, MSc, MD (1); Karen C. Roberts, MSc (1)

Abstract

Gender identity and sexual attraction are important determinants of health. This study
reports distributions of gender identity and sexual attraction among Canadian youth
using data from the 2019 Canadian Health Survey on Children and Youth. Among youth
aged 12 to 17, 0.2% are nonbinary and 0.2% are transgender. Among youth aged 15 to
17, 21.0%, comprising more females than males, report attraction not exclusive to the
opposite gender. Given known associations between health and gender and sexual
attraction, oversampling of sexual minority groups is recommended in future studies to
obtain reliable estimates for identifying inequities and informing policy.

Keywords: gender identity, sexual orientation, youth, transgender persons, sexual and

gender minorities, Canada

Introduction

Gender and sexual orientation are impor-
tant determinants of health among adults'*
and youth,®° and data for these variables
should be collected routinely in public
health surveillance to identify inequities
and inform policy.

Statistics Canada has recently developed
data standards for sex and gender," and
undertaken consultations for similar stan-
dards for sexual orientation.'? Gender refers
to “a person’s social or personal identity
as a man [male], woman [female] or non-
binary person.”'® Gender categories and
normative expressions of gender vary
across historical, cultural and social con-
texts. Sex at birth, meanwhile, is assigned
based on a collection of anatomical and
physiological characteristics.”® The term
“cisgender” encompasses those whose
gender identity corresponds to their sex at
birth. “Transgender” encompasses those

whose gender identity does not corre-
spond to their sex at birth.'* “Nonbinary”
encompasses those whose gender iden-
tity is not exclusively male or female.!*
“Nonbinary” is often used as an umbrella
term for gender identities outside the gen-
der binary of male/female, including per-
sons identifying as agender, genderqueer
and gender fluid.'*'> Nonbinary persons
may or may not identify themselves as
transgender.'

Sexual orientation comprises three dimen-
sions: sexual attraction (the sexes or gen-
ders of people to whom an individual is
attracted), sexual identity (the term that
one assigns oneself; e.g. heterosexual,
bisexual, lesbian, gay) and sexual behav-
iour (the sexes or genders of people with
whom an individual has sexual experi-
ences).'®” So-called “sexual minorities”
are typically those with nonheterosexual
attraction, identity or behaviour (i.e. not
only attracted to the opposite sex/gender;
identifying as nonheterosexual; having had

Highlights

e Gender and sexual attraction as a
dimension of sexual orientation are
important determinants of health
among youth.

e Collecting gender and sexual attrac-
tion information as a routine part
of public health surveillance is
important for identifying inequities
and informing policy.

e This study provides nationally rep-
resentative estimates for the dis-
tribution of gender and sexual
attraction among Canadian youth.

e This study identifies populations
(nonbinary, transgender and same
gender-attracted youth) that require
oversampling or other approaches
to ensure that reliable estimates
can be obtained in public health
surveillance.

same-sex/gender sexual experiences)."”
Sexual orientation is distinct from “roman-
tic orientation,” which refers to the sexes
or genders of those with whom an indi-
vidual desires to have romantic relation-
ships.’® Finally, “Two-Spirit” is a term
used by Indigenous peoples across North
America that encompasses a broad range
of gender and sexual identities, as well as
a diversity of terms from a number of
Indigenous languages."’

Studies have found that nonbinary, trans-
gender, Two-Spirit and sexual minority
persons in Canada face a broad range of
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health and social inequities compared to
cisgender and heterosexual persons,'*!%2
including poorer mental health outcomes
among youth.®?

The distribution of sexual orientation can
vary depending on which dimension is
examined. Data collection for each dimen-
sion is not always possible due to practi-
cal constraints, and not all dimensions
may be relevant or appropriate to mea-
sure, depending on the population being
studied. For example, sexual identity
develops over time and is subject to
change, especially during adolescence and
young adulthood.'”* Sexual behaviour is
also subject to change—many youth have
not yet had sexual experiences,” and
behaviours are affected by opportunity as
well as identity and attraction.?> While
sexual attraction is also subject to change,
studies have found that sexual attraction
questions are the easiest to understand
among youth and that youth consider
attraction to be the principal element of
sexual orientation.?*-*

Few studies have examined the distribu-
tion of gender and sexual attraction (or
other dimensions of sexual orientation)
among Canadian youth.'?>* This is a
major gap, given the known health and
social inequities associated with nonbi-
nary gender, transgender, Two-Spirit and
minority sexual attraction among youth.
This study reports distributions for gender
identity and sexual attraction among a
nationally representative sample of Canadian
youth.

Methods
Data source

This study used data from the 2019
Canadian Health Survey on Children and
Youth (CHSCY), a cross-sectional survey
conducted by Statistics Canada.” Data
collection occurred between 11 February
and 2 August 2019. The CHSCY covered a
nationally representative sample of chil-
dren and youth aged 1 to 17 years, exclud-
ing those living on First Nation reserves
and other Aboriginal settlements, those
living in foster homes and the institution-
alized population. The sampling frame
consisted of beneficiaries of the Canada
Child Benefit, covering 98% of the popu-
lation aged 1 to 17 in all provinces and
96% in all territories. The CHSCY is a
Statistics Canada survey conducted under
the authority of the Statistics Act, and
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informed consent and assent were obtained
from all participants. The CHSCY and
its methodology are further described
elsewhere.?”

This study focusses on youth aged 12 to
17 years. Data were collected by electronic
questionnaire or telephone interview. All
youth were asked about gender identity,
while only youth aged 15 to 17 were asked
about sexual attraction. Other dimensions
of sexual orientation (i.e. sexual identity
and behaviour) were not included in the
CHSCY.

There were 11 077 respondents aged 12 to
17 in the 2019 CHSCY (5301 aged 15 to 17;
response rate: 41.3%). Survey weights
were provided by Statistics Canada to
account for sampling and nonresponse
and generate nationally representative
estimates. Analyses were restricted to
those with available data, totalling 11 064
respondents (99.9%) for gender identity,
and 5254 respondents (99.1%) for sexual
attraction.

Measures

Sex

Youth were asked, “What was your sex at
birth? Sex refers to sex assigned at birth.”
Response options were “male” and “female.”

Gender identity

Youth were asked, “Gender refers to cur-
rent gender which may be different from
sex assigned at birth and may be different
from what is indicated on legal docu-
ments. What is your gender?” Response
options were “male,” “female,” “or please
specify.” Youth who identified as a gender
other than male or female were classified
as “nonbinary.”

Cisgender or non-cisgender

Youth whose gender corresponded with
their sex at birth were classified as “cis-
gender.” Youth who identified as a gender
other than male or female were classified
as “nonbinary.” Youth who identified as
the opposite gender to their sex at birth
were classified as “transgender.” While
nonbinary persons may or may not iden-
tify themselves as transgender, Statistics
Canada data standards consider nonbi-
nary and transgender persons as constitut-
ing different categories, with transgender
persons identifying as part of the gender
binary of male/female.’* Since not all
categories were reportable due to low
sample sizes and high sampling variability,

nonbinary and transgender youth were
grouped together 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.” Cisgender and
transgender youth were classified as “only
attracted to the opposite gender”; “attracted
to both genders”; “only attracted to the
same gender”; or “not sure” based on
their reported sexual attraction and self-
identified gender. Nonbinary youth were
classified as “attracted to both genders”;
“only attracted to one gender”; or “not
sure.”

Males and females classified as “attracted
to both genders” were further disaggre-
gated as: “mostly attracted to the opposite
gender”; “equally attracted to both gen-
ders”; or “mostly attracted to the same
gender,” where there was sufficient sam-
ple size.

Analyses by sexual attraction, particularly
for the inclusion of nonbinary youth, were
not always possible due to insufficient
sample size. Therefore, for the current
analysis, all youth were classified as hav-
ing “attraction exclusive to the opposite
gender”; or “attraction not exclusive to the
opposite gender” if they were attracted to
both genders, the same gender, not sure
or if they self-identified as nonbinary gen-
der. Similar classifications have been used
in other studies.?®* Those reporting “not
sure” were excluded as a sensitivity
analysis.

Statistical analyses

Descriptive statistics were used to calcu-
late percentages and 95% confidence
intervals (95% CIs) for gender identity
measures overall and stratified by age
group (12-14 and 15-17 years). Descrip-
tive statistics were used to calculate per-
centages and 95% ClIs for sexual attraction
measures overall and stratified by gender
(male/female). All statistics were calcu-
lated using survey weights provided by
Statistics Canada to be nationally repre-
sentative. We calculated 95% ClIs using
bootstrap weights. Two-tailed hypothesis
tests were used to assess differences in
gender by age and sexual attraction by
gender under a significance level of 0.05.
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Analyses were conducted in SAS EG 7.1
(SAS Institute, Inc., Cary, NC, US).

Results
Gender identity

Among Canadian youth aged 12 to 17 years,
approximately 0.5% were classified as
non-cisgender, with 0.2% identifying as
nonbinary and 0.2% transgender (Table 1).
The percentage of youth classified as non-
cisgender did not differ by age group.

Sexual attraction

Among all youth aged 15 to 17 years,
79.0% reported attraction exclusive to the
opposite gender, whereas 21.0% reported
attraction not exclusive to the opposite
gender (attracted to both genders, not
sure of their sexual attraction, or nonbi-
nary). When youth who were not sure of
their sexual attraction (n = 190, 3.6%)
were excluded in a sensitivity analysis,
17.8% of youth reported attraction not
exclusive to the opposite gender (23.7%
of females, 11.9% of males).

Among cisgender and transgender youth
aged 15 to 17 years who identified as male
or female, 79.3% were only attracted to
the opposite gender, 15.9% were attracted
to both genders, 1.0% were only attracted

to the same gender and 3.8% were not
sure (Table 2). The majority of youth
attracted to both genders were mostly
attracted to the opposite gender. Females
were less likely to only be attracted to the
opposite gender than males. All transgen-
der youth reported attraction to both
genders or only to the same gender (per-
centage unreportable due to small sample
size). Among nonbinary youth aged 15 to
17 years, 69.9% reported attraction to both
genders. The remainder were attracted to
one gender or not sure of their sexual
attraction (percentages unreportable due
to small sample size).

Discussion

This study provides the first nationally
representative estimates of the distribu-
tion of gender identity and sexual attrac-
tion among Canadian youth aged 12 to
17 years.

Gender identity

Of the youth in this study, 0.2% identified
as nonbinary, and 0.2% as a gender differ-
ent than their sex assigned at birth (i.e.
transgender). These estimates are gener-
ally consistent with the recent 2021 Census,
in which 0.79% of Canadians aged 15 to
24 identified as nonbinary or transgen-
der,” as well as results from the 2013 BC

TABLE 1

Adolescent Health Survey, in which fewer
than 1% of respondents identified as trans-
gender.?® Similarly, 1.2% of respondents
identified as transgender in a population-
based survey of New Zealand secondary
students,®®and 1.1% in a nationally repre-
sentative survey of US youth aged 14 to
17.3 While constituting a small proportion
of the population, nonbinary and trans-
gender persons face a broad range of ineg-
uities.!” Oversampling of these groups
should be considered when designing sur-
veillance and research studies to obtain
reliable estimates and make inferences on
their health and the inequities they
experience.®

Sexual attraction

A considerable percentage of youth (21.0%)
reported attractions not exclusive to the
opposite gender. This was similar to the
percentage reporting sexual identities
other than heterosexual in the 2013 BC
Adolescent Health Survey (19%),2° and
considerably higher than the 2015
Canadian Community Health Survey for
ages 15 to 24 years (5.6%).! Differences in
estimates may be due to differences in the
dimensions of sexual orientation and the
population assessed, response options
and trends over time. Gay, lesbian and
bisexual identification has been increasing
over time, particularly among younger

Gender identities of Canadian youth aged 12 to 17 years overall and by age, 2019 Canadian Health Survey on Children and Youth

Overall
(N=11063)
% (95% CI)

(n = 5770)
% (95% CI)

Ages 12-14 years

Ages 15-17 years
(n =5293)
% (95% CI)

Gender

Female

Male

Nonbinary

Total®

Cisgender/non-cisgender

Cisgender

Non-cisgender®
Nonbinary
Transgender
Total®

Total®

48.5 (43.4-53.6)
51.2 (46.9-55.6)

99.5 (99.3-99.7)

0.2% (0.0-3.6) f
100 100

0.5F (0.0-5.7) 0.5 (0.2-0.8)
0.2£(0.0-3.6) ¥
0.2° (0.1-3.7) f
0.5¢ 0.5¢
100 100

48.1 (46.8-49.4)
51.7 (50.4-53.0)

99.5 (99.3-99.8)

49.0 (47.6-50.3)

50.8 (49.4-52.2)

0.2¢ (0.1-0.4)
100

99.5 (99.3-99.7)
0.5F (0.3-0.7)
0.2% (0.1-0.4)
0.3t (0.1-0.5)
0.5¢
100

Abbreviation: Cl, confidence interval.

*The following three rows provide further breakdowns for non-cisgender youth where possible.

The sum of the categories may not equal the total due to rounding or unreportable numbers.

£ Estimates should be interpreted with caution due to high coefficient of variation.

F Estimate unreportable due to high coefficient of variation.
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TABLE 2

Sexual attraction of Canadian male and female youth aged 15 to 17 years, overall and by gender,
2019 Canadian Health Survey on Children and Youth

Overall* (N = 5254)

Male (n = 2571)

Female (n = 2683) Gender comparison

% (95% CI) % (95% CI)

% (95% CI) (significance level)

Sexual attraction

Only attracted to the opposite gender

Attracted to both genders®
Mostly attracted to the opposite gender
Equally attracted to both genders
Mostly attracted to the same gender
Total*

Only attracted to the same gender

Not sure

Total*

79.3 (77.8-80.7)
15.9 (14.6-17.3)

85.7 (83.8-87.5)
10.5 (8.9-12.2)

10.2 (9.0-11.3) 7.3 (5.9-8.8)
4.7 (3.9-5.5) 2.5(1.7-3.3)
1.1£(0.7-1.4) F

15.9 10.5

1.0% (0.7-1.4) 1.1 (0.6-1.6)

3.8 (3.1-4.5) 2.7 (2.0-3.5)
100 100

72.7 (70.4-75.0) *
21.5 (19.4-23.7) *
13.1 (11.3-14.9) ’
7.0 (5.6-8.3) )
1.4 (0.8-2.1)
21.5
1.0% (0.5-1.4)
4.8 (3.6-6.0) *
100

Abbreviation: Cl, confidence interval.

2Qverall estimates include youth identifying as male or female, excluding nonbinary youth.

b The following four rows provide further breakdowns for those attracted to both genders, where possible.

“The sum of the categories may not equal the total due to rounding or unreportable numbers.

£ Estimates should be interpreted with caution due to high coefficient of variation.

" Estimate unreportable due to high coefficient of variation.

" Significant difference between males and females, p < 0.001

generations.”* In non-Canadian contexts,
25.6% of US youth aged 14 to 17 reported
attractions not exclusive to the opposite
gender in a nationally representative sur-
vey,» compared to only 11.1% of Australian
youth aged 14 to 15.%*

Similar to studies examining sexual iden-
tity among Canadian youth and adults,!*
females were more likely than males to
report attraction not exclusive to the
opposite gender. This difference was
largely driven by more females reporting
attraction to both genders or being unsure
of their attraction.

Sampling variability was high for the per-
centage of youth “mostly attracted” and
“only attracted” to the same gender. The
percentage of males who were “mostly
attracted” to the same gender could not be
reported, nor could sexual attraction dis-
tributions among nonbinary or transgen-
der youth. In general, it is advisable to
report estimates for all sexual attraction
categories where possible, as health status
can differ between each group,® and this
should be taken into consideration in the
sampling design for surveillance studies.

Evaluating differences in health status by
sexual attraction using existing data may
require grouping categories together (e.g.
attraction exclusive to the opposite gender

vs. attraction not exclusive to the opposite
gender) in order to report reliable esti-
mates. Most youth who were not exclu-
sively attracted to the opposite gender
were “mostly attracted” to the opposite
gender. Studies have suggested that some
of these individuals may have a hetero-
sexual sexual identity or engage in hetero-
sexual sexual behaviour.’® While youth
who were not sure of their sexual attrac-
tion were classified as not exclusively
attracted to the opposite gender, some of
these youth may develop a heterosexual
orientation later on.® Attraction to the
opposite gender has been found to be rel-
atively stable throughout adolescence and
young adulthood compared to same- or
both-gender attraction and being unsure
of attraction, although studies have sug-
gested gender differences in stability of
sexual orientation.?% It may be reason-
able, therefore, to compare individuals
only attracted to the opposite gender with
those reporting any other attraction, par-
ticularly for cross-sectional analyses.

Strengths and limitations

This is the first study to describe distribu-
tions of both gender and sexual attraction
among Canadian youth aged 12 to 17 years,
and makes a significant contribution to
the evolving understanding of the extent
of gender and sexual diversity in this
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population. These findings point to the
necessity of increasing research on the
effectiveness of policies and interventions
to minimize health inequities by gender
and sexual attraction or orientation. Exist-
ing studies include interventions to mini-
mize substance use, social stressors and
mental health concerns,’“° with one
intervention study specifically targeting
suicidal same gender-attracted youth."
However, research is limited thus far, par-
ticularly among youth.

This study had several limitations. Despite
the large sample size, there was large
sampling variability for the reporting of
percentages of certain groups. It was not
possible to determine breakdowns for spe-
cific gender identities, including Two-Spirit.

The questionnaire did not specify whether
sexual attraction towards males and females
was based on gender or sex. This study
assumed that attraction was based on
gender rather than sex, which may not be
the case for all respondents.

Non-cisgender identities and nonhetero-
sexual orientations often carry social stig-
mas, which vary by societal and cultural
contexts.** These stigmas may lead to
social desirability bias in reporting, whereby
percentages for non-cisgender identities
and sexual attractions not exclusive to the
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opposite gender are underestimated. These
biases may lessen over time with increas-
ing recognition, visibility and acceptance
of gender and sexual diversity.*

Finally, this study was limited to sexual
attraction as a dimension of sexual orien-
tation. Although sexual attraction is regarded
as a more appropriate dimension to mea-
sure in youth than sexual identity or
behaviour, it is not always concordant
with the other dimensions and can have
different health implications.?*** Surveil-
lance would ideally encompass all three
dimensions to monitor inequalities, facili-
tate research and target groups for public
health needs.

Conclusion

Based on self-reported data, 0.2% of
Canadian youth aged 12 to 17 years iden-
tify as nonbinary and 0.2% as transgen-
der. Among Canadian youth aged 15 to 17
identifying as male, female or nonbinary,
79.0% report attraction exclusive to the
opposite gender, whereas 21.0% report
attraction not exclusive to the opposite
gender. Previous research has shown sig-
nificant health and social inequities for
the latter group and other minorities in
this study. Conducting surveillance and
research is a necessary step in reducing
inequities, and researchers should con-
sider oversampling or other approaches to
ensure that reliable estimates can be
obtained for nonbinary and transgender
youth and youth with same-gender
attraction.
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At-a-glance

“I just got tired of their healthy tips”: health promotion
during public health crises

Julia Dabravolskaj, PhD (1); Noreen Willows, PhD (2,3); Laena Maunula, PhD (1); Boshra A. Mandour (1);
Shannon Sim, MSc (1); Paul J. Veugelers, PhD (1,3); Katerina Maximova, PhD (4,5)

Abstract

This qualitative study highlights parents’ perspectives on pandemic-related changes to
health promotion programming. We conducted 60-minute, semi-structured telephone
interviews with 15 parents (all mothers) of children in Grades 4 to 6 between December
2020 and February 2021 in two western Canadian provinces. Transcripts were analyzed
through thematic analysis. While some parents found the health promotion materials
helpful, most were overwhelmed and did not access the materials, finding them intru-
sive, being preoccupied with other things and facing their own personal stressors. This
study highlights key factors to be addressed and further investigated to ensure the suc-
cessful delivery of health promotion programming during future crises.

Keywords: health promotion, children, public health crisis, school closures, COVID-19,

qualitative research, Canada

Introduction

Establishing and maintaining healthy life-
style behaviours in childhood is critical
for growth, development and preventing
chronic disease.! Before the COVID-19
pandemic, schools were the key setting for
delivering health promotion programming
to children. During the COVID-19 pan-
demic, countries imposed prolonged lock-
downs? and school closures, leading to the
collapse of school-based health promotion
programming. Therefore, the responsibil-
ity for health promotion shifted to parents.
In Canada, schools disseminated health
promotion materials (e.g. weekly wellness
emails containing healthy recipes, family-
friendly activities and exercise sugges-
tions, mindfulness practices) to parents,
who were tasked with relaying the infor-
mation to their children and/or imple-
menting health promotion activities in
the home environment (e.g. cooking with
healthy recipes).

It is important to understand how parents
perceived health promotion materials from
schools and to identify strategies to increase
parental engagement to facilitate health
promotion during health crises. This qual-
itative study explored parents’ perspec-
tives on (1) pandemic-related changes
to health promotion programming, and
(2) how they could be better supported in
facilitating health promotion at home.

Methods
Ethics approval

The Health Research Ethics Board of the
University of Alberta (Pro00061528) and
participating school boards approved all
study procedures.

Study design and procedures

This research is part of a multimethod
study (i.e. one wusing complementary

Highlights

¢ Schools modified health promotion
programming in response to the
COVID-19 pandemic lockdowns and
relied on parents to facilitate health
promotion at home.

e Qualitative interviews with parents
of children in Grades 4 to 6 revealed
that parents were overwhelmed and
often did not access health promo-
tion materials.

e In the event of a future public
health crisis, we identified strate-
gies that can be used to increase
parental engagement in facilitating
health promotion at home.

methodologies to achieve a common over-
all research goal®) that examined parents’
and children’s perceptions of the impacts
of COVID-19 on elementary school chil-
dren in 20 APPLE (A Project Promoting
healthy Living for Everyone) Schools in
western Canada. School lockdowns in
Canada were implemented in March 2020
and continued into the 2020/21 school
year, with remote learning replacing in-
person learning for this duration. Fluc-
tuating provincial restrictions, such as the
reopening of schools in September 2020
and repeated suspensions throughout the
2020/21 school year, led to the delivery of
school-based health promotion program-
ming in an online format, with a focus on
children’s mental health and psychologi-
cal well-being.
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We interviewed 15 parents whose children
attended Grades 4 to 6 in one of the six
APPLE Schools in six small and mid-sized
communities (population < 15000) in the
provinces of Alberta and Manitoba, Canada,
between December 2020 and February
2021.* We used purposive, snowball and
convenience sampling techniques to recruit
participants for 60-minute, semi-structured
telephone interviews that were audio-
recorded, transcribed verbatim and ana-
lyzed using thematic analysis. All participants
were mothers. Participants received a CAD
30 gift card to compensate them for their
time.

Results

Participants were, on average, 46 years of
age and had one to four children. Most
participants were above the low-income
cut-off (CAD 50000/y; 93.3%), were mar-
ried or living common-law (86.6%), had
at least a community or technical college
education (93.4%) and had not had their
(or their partner’s) employment affected
by the pandemic (86.7%). Two main
themes emerged from the thematic analy-
ses: (1) “Oh my god, there’s too much in
[this email]”: parents overwhelmed with
health promotion materials; and (2) “We
really liked that”: tips for increased paren-
tal engagement with health promotion
materials.

“Oh my god, there’s too much in [this
email]”: parents overwhelmed with health
promotion materials

Although parents expressed concerns about
the negative changes to their children’s
lifestyle behaviours and mental health
because of the pandemic,* most parents
did not access health promotion materials
made available to them. When prompted
to expand on the reasons for not accessing
these resources, some participants described
them as intrusive (“I just want to be left
alone by somebody else telling me what I
have to do during my day with my kids”
[Parent 4a]) or explained that they were
too preoccupied with other things (Table 1,
Quote 1.1). Most participants also spoke
of their own pandemic-related mental
health stressors, such as unexpected fam-
ily circumstances, changes to routines, the
inability to rely on social support net-
works and being overwhelmed by the
pandemic (Table 1, Quotes 1.2 and 1.3).

Considering more immediate pandemic-
related stressors, health promotion materials

Vol 43, No 6, June 2023

were viewed as “extra stuff” (Parent 11a)
when compared to keeping up with edu-
cational requirements for school (Table 1,
Quotes 1.4 and 1.5).

Some parents who accessed the resources
described their loss of interest in health
promotion materials from schools amidst
the abundance of pandemic-related mes-
saging from the media, work and other
sources (Table 1, Quotes 1.6 and 1.7).

“We really liked that”: tips for increased
parental engagement with health
promotion materials

Those parents who accessed the health
promotion materials found those targeting
mental health and well-being particularly
helpful (e.g. journalling and meditation).
Indeed, mental health appeared to be a
more salient concern than other lifestyle
behaviours for parents during the COVID-
19 pandemic.* Mindfulness “was defi-
nitely a coping strategy and something
that helped identify some feelings that
[the child was] having” and was easy to
implement at home since the child was
able to “link it to what [the child] had
done in school” (Parent 5a). One parent
commented that quiet activities poten-
tially contributed to their children’s ability
to better self-regulate their behaviour
(Table 1, Quote 2.1). Another parent noted
that schools provided reflective journals,
allowing children to reflect on and process
their feelings.

When probed to discuss the health pro-
motion supports that would be helpful in
future lockdowns, parents commented on
the benefit of personal interaction from
teachers or other school staff (e.g. school
health facilitator), both for parents and
children, compared to impersonal com-
munications such as newsletters, emails
and brochures (Table 1, Quotes 2.2 and
2.3).

Parents also spoke about more tangible
supports to encourage healthy lifestyles
for children, such as food basket distribu-
tion through collaboration between schools
and community centres. This was particu-
larly appreciated by the families affected
by pandemic-related stressors such as job
losses (Table 1, Quotes 2.4 and 2.5).

Parents suggested putting short health
promotion materials (e.g. “a three-minute
video” [Parent 13a]) on social media that

are “easy to browse through at night when
you have some down time” (Parent 6a);
including more activities that are easy to
do at home and that are engaging and
competitive (“Maybe they could challenge
other kids in their class or have [certain]
amount of outside time and [...] docu-
menting that and what they did outside.”
[Parent 1a]); and providing equipment to
keep children engaged (“Skipping rope
would have been awesome, ’cause my
kids would have loved that” [Parent 5a]).

Discussion

We summarized parents’ perceptions of
health promotion materials during the
COVID-19 pandemic. Although some par-
ents accessed and appreciated suggestions
on maintaining healthy lifestyle behaviours
while students were learning remotely,
most were too overwhelmed to review or
utilize these health promotion materials.
This finding is consistent with existing
research on health promotion communi-
cation during health crises,” when most
parents are preoccupied with more imme-
diate concerns (e.g. ensuring economic
stability, keeping up with the educational
requirements). Thus, unhealthy lifestyle
behaviours of children lose their saliency,
and health promotion becomes just “one
more thing” placed on parents’ shoulders.

To prevent this outcome during crises,
UNICEF® emphasizes the importance of
schools assessing communication needs,
identifying multiple communication chan-
nels (e.g. online parent conferences, phone
calls, messaging groups, social media plat-
forms and school websites) and specific
frequency of communications, as well as
strategies that have the biggest potential
to establish and maintain parents’ engage-
ment. As exemplified in our study, some
parents expressed interest in receiving
health promotion materials in an alterna-
tive format (e.g. short videos) on social
media platforms. Moreover, given the per-
ceived importance of meeting educational
requirements, it might be helpful to con-
textualize health promotion as an impor-
tant contributor to children’s academic
success. For example, rather than using
prescriptive language (e.g. “Your children
need to eat healthy and exercise”), health
promotion materials could emphasize the
importance of healthy lifestyle behaviours
for children’s ability to learn and concen-
trate better (e.g. “Healthier kids are better
learners™).
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TABLE 1
Select quotes from parents of children in Grades 4 to 6 attending APPLE Schools® in Alberta and Manitoba,
December 2020 to February 2021, on school-based health promotion during the pandemic

Quote # Quote
1.1 “Because we were so into what we were doing, we didn’t probably pay attention to what they were suggesting.” (Parent 2a)
1.2 “I was getting emails left, right and centre, just trying to keep up with my kids’ academics.” (Parent 6a)
13 “I’'m going to be honest, 1 didn’t really read [health promotion materials], because it was this really lengthy email most of the time. [...] There was
: almost too much stuff in it. I'd open it and I'd be like ‘Oh my god, there’s too much in it,” and | wouldn’t even look at it.” (Parent 3a)
14 “I do know that [health promotion materials] came home, but to be honest, there was so much that I literally just took out the math and the spelling,
. and | just pushed the other stuff away because it was just too overwhelming.” (Parent 12a)
1.5 “When it’s not important it just gets skimmed over and it’s like ‘yeah, okay, whatever.”” (Parent 13a)
16 “Well [laughs], I've been having a hard time myself with the whole COVID thing ... I kind of go ‘yeah, yeah, yeah, okay.’ You know when you see
: something so much you just stop seeing it, or you stop caring about it.” (Parent 13a)
1.7 “I got tired of their healthy tips.” (Parent 9a)
21 “[Doing these quieter activities] just calms down their level of energy, definitely calms down a notch. They get along better, they aren’t so reactive to
’ each other.” (Parent 5a)
22 “The teachers had phoned me just personally, ‘How are you doing, we’re just checking in.” And they did that for the kids too, just to make sure we’re
. not losing our minds. They were watching out for everybody.” (Parent 4a)
23 “[The APPLE School Health Facilitator] was sending emails and phoning. [...] She was following up and checking in with both kids. She was really great
: at that, actually.” (Parent 10a)
“[The school was putting together food baskets] and a lot of families really needed it. [City name] is an oil and gas town, and a military town as well, so
2.4 a lot of families were already going through a lot of hardship, and then add the pandemic onto that as well. It’s really been tough for a lot of families,

2.5

so [food baskets] was a really awesome thing that [the school] did.” (Parent 6a)

“We got free lunches from one of the [community centres that| provided bag lunches for all the schools in the valley, which was wonderful. I think that
happened a couple of times. And then even the education assistants and teachers made pizzas and gave them out to the families. [...] When we would

drop off homework and pick up the new envelopes, they had pizzas for us to cook at home [, which] was really nice.” (Parent 10a)

Abbreviation: APPLE Schools, A Project Promoting healthy Living for Everyone in schools.

2 For more information on APPLE Schools, see www.APPLESchools.ca

Given that parents struggled to facilitate
health promotion during COVID-19, it is
imperative that alternative ways for health
promotion delivery are sought. The part-
nerships and services component of the
Comprehensive School Health framework’
outlines that all schools should explore
ways to create tighter connections with
community organizations and co-create
opportunities for kids to engage in health-
ier lifestyle behaviours, while also giving
parents time to recharge and take care of
their own physical and mental health
needs.

While virtual delivery of programming by
schools served during the acute, pre-
vaccine phase of the pandemic, evidence
shows that outdoor activities with added
layers of protection against COVID-19 (e.g.
masking, distancing), such as community
walks and evening bike rides, are another
safe option to keep children active.® More-
over, additional funding to ensure the dis-
tribution of equipment (e.g. skipping ropes,
bubble-blowing solution, soccer balls,
family games to promote positive family
experiences) and food (e.g. food hampers,
gift cards for groceries), as well as access
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to individual and family counselling and
other community resources that focus on
mental health and well-being are war-
ranted in case of future lockdowns.

Conclusion

We found that most parents did not access
health promotion materials during school
closures due to the health crisis and asso-
ciated challenges. We identified strategies
to increase parental engagement in facili-
tating health promotion at home during
health crises to keep students engaged in
healthy lifestyles. Future research should
investigate student outcomes of health
promotion during health crises to ensure
that health promotion is implemented in a
meaningful and efficient way.
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