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Abstract

Introduction: The aim of the present study is to examine gender identity disparities in different
kinds of weight-related health behaviors, including physical activity, participation in physical
education at school, and healthy and unhealthy eating habits, and to investigate the relationship
between school safety and such behaviors in a sample of transgender and non-transgender
students.

Method: We analyzed a statewide sample of 31,609 students (Mage = 14.04, SD=1.70; 1.1%
transgender). We used multilevel regression models to examine the interactive effects of gender
identity and perceptions of school safety on the 4 different outcome variables (physical activity,
physical education, healthy and unhealthy eating habits). All models included student- and school-
level characteristics as controls.

Results: Findings indicated that transgender students, when compared to non-transgender
students, reported (a) feeling less safe at school; (b) more physical activity, but less participation
in physical education at school; and (c) both more healthy as well as unhealthy eating

behaviors. Adjusted regression models showed a significant interaction between gender identity
and perceived school safety on healthy eating behaviors; simple slopes indicated that transgender
students have healthier eating behaviors when the school context is perceived as safe compared to
those who perceived the school as less safe.

Conclusions: School interventions are needed to improve school safety for transgender youth
and to reduce gender identity-related disparities in healthy eating and physical activity. Research
implications and limitations are discussed.
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Adverse weight-related behaviors, such as poor dietary intake and physical inactivity, are
a serious public health concern (Allison, Adlaf, Dwyer, Lysy, & Irving, 2007; Cooper et
al., 2000; Pilkington, Powell, & Davis, 2016). A growing number of studies highlight the
importance of understanding the development of such behaviors during adolescence in order
to reduce their adverse effects on growth, psychosocial development, and physical health
(Haines & Neumark-Sztainer, 2006; Nelson, Neumark-Stzainer, Hannan, Sirard, & Story,
2006; Suisman et al. 2014). Lesbian, gay, bisexual and transgender (LGBT) youth are
particularly at risk for unhealthy weight-related behaviors due to stressors and challenges
related to sexual and gender identity development (Miller & Luk, 2018; Watson, Adjei,
Saewyc, Homma, & Goodenow, 2017). Several studies report that LGBT people are less
likely to engage in healthy behaviors, such as physical activity (Calzo et al., 2013; Mereish
& Poteat, 2015; Shankle, 2013) or healthy eating habits (Cohen & Cribbs, 2017; Rainey,
Furman, & Gearhardt, 2018) and more likely to report disordered eating than their non-
LGBT counterparts (I0OM, 2011; Jones, Haycraft, Murjan, & Arcelus, 2016).

Such findings represent an important step in understanding disparities in health behaviors
based on sexual and gender identity. Yet, the research to date has tended to focus on

LGBT as a combined group; there is a dearth of research reporting on distinctive weight-
related health behaviors among transgender people. Specifically, most studies assessing
weight-related health behaviors among LGBT people only include measures related to
sexual orientation (i.e. Baiocco, Pistella, Salvati, loverno, & Lucidi, 2018; Cohen & Cribbs,
2017; Miller & Luk, 2018; Calzo et al., 2013) or monoalithic measures of sexual orientation
combined with gender identity (i.e. Brackenridge, Rivers, Gough, & Llewellyn, 2007; Jones
et al., 2016; Toomey, McGuire, & Russell, 2012). Only a small number of recent studies
separate measures of sexual orientation and gender identity (i.e. Brittain & Dinger, 2017;
Kosciw, Greytak, Zongrone, Clark, & Truong, 2018) or use measures specifically related

to gender identity (i.e. Jones, Arcelus, Bouman, & Haycraft, 2017; Muchicko, Lepp, &
Barkley, 2014; VanKim et al., 2014; see references list for more details).

This paucity of studies is especially concerning given evidence that transgender youth

may have greater consciousness regarding their bodies compared to non-transgender youth,
including experiencing dissatisfaction with their bodies (Jones et al., 2016; McGuire, Doty,
Catalpa, & Ola, 2016; Witcomb et al., 2015). Further, negative school experiences and
feeling unsafe are common among transgender students (McGuire, Anderson, Toomey, &
Russell, 2010), and may be risk factors for unhealthy weight-related behaviors (Halvarsson-
Edlund, Sjédén, & Lunner, 2008; Libbey, Story, Neumark-Sztainer, & Boutelle, 2008).

In the following sections, we review the small body of existing literature on weight-related
health behaviors among transgender people. We also include an overview of the research

on the school experiences of transgender youth in an effort to understand the potential risk
factors for disparities in weight-related behaviors based on gender identity. We then provide
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results from a multilevel study on the effects of negative school experiences on indicators of
weight-related health behaviors among transgender students.

Weight-Related Health Behaviors among Transgender People

Physical activity is an important indicator of weight-related health behaviors and most
adolescents are physically active at school (i.e., physical education) as well as outside

of school (Gorczynski & Brittain, 2016; Nelson, Lust, Story, & Ehlinger, 2008; Zapata,
Bryant, McDermott, & Hefelfinger, 2008). The National Association for Sport and Physical
Education & American Heart Association (2010) recommends that schools provide 225
minutes per week for middle and high school students throughout the school year, but
individual school districts may choose to exceed the required standards. Physical education
classes focus on physical activity, such as running or dancing, as well as health, nutrition,
and the value of physical activity throughout one’s life. Physical activity beyond school-
mandated physical education includes personal exercise, but could also involve other group
activities such as extracurricular sports in community-based clubs and organizations.

Overall, there is evidence that lower levels of physical activity are associated with higher
risk for adverse health outcomes, such as coronary heart disease and cancer (Cooper et al.,
2000; de Souto Barreto, Cesari, Andrieu, Vellas, & Rolland, 2017; Kubota et al., 2017), as
well as poor mental health among youth (Nelson et al., 2008). Despite the crucial health
implications, little research has investigated disparities in physical activity based on gender
identity (Jones et al., 2017). One study (VanKim et al., 2014) showed that transgender
college students (77 = 53) engaged in less strenuous forms of physical activity and muscle
strengthening exercise than non-transgender counterparts. Another study (Muchicko et al.,
2014) found that transgender adults (r7= 33) reported significantly less physical activity
compared to non-transgender people.

Dietary intake is another indicator of weight-related behaviors. Dietary quality has received
considerable attention and is a continuing concern within the field of public health. There

is evidence that poor dietary quality across childhood and adolescence is associated with
obesity, disordered eating, and diet-related chronic diseases in adulthood (Banfield, Liu,
Davis, Chang, & Frazier-Wood, 2016; Brown & Roberts, 2012), including diabetes and
cardiovascular disease. However, to our knowledge, only one study has investigated weight-
related eating habits among transgender people (VanKim et al., 2014); findings showed no
significant differences in healthy and unhealthy food consumption between transgender and
non-transgender college students.

School Safety and Weight-related Health Behaviors: The Experience of
Transgender Students

Extensive research has shown the negative impact of unsafe school contexts on students in
the United States. Students who feel less safe at school are at higher risk of psychological
adjustment problems (Farrow & Fox, 2011; Hawker & Boulton, 2000; Lunde, Frisén, &
Hwang, 2006). Moreover, existing research finds a strong association between emotional
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symptoms caused by feeling unsafe and unhealthy eating or even eating disorders
(Halvarsson-Edlund et al., 2008; Libbey et al., 2008).

To date, there has been little discussion about how the school context may influence
transgender students’ weight-related behaviors. Existing evidence mostly focuses on LGBT
students, with most LGBT youth (Brackenridge et al., 2007), especially males (Baiocco et
al., 2018) leaving or avoiding sports because of harassment or when they feel unsafe at
school, and a tendency to avoid locker rooms, gyms, or physical education classes. The

rates of such avoidance behaviors tend to be higher among transgender students compared to
sexual minorities (Kosciw et al., 2018).

The influence of school safety on students’ weight-related behaviors may be a crucial
aspect for understanding the differences in health behaviors between transgender and non-
transgender youth. In fact, there is evidence that transgender students are less likely to

feel safe at school compared to non-transgender students. In a national sample of LGBT
students, Kosciw and colleagues (Kosciw et al., 2018) reported that of 5,099 transgender
youth from the United States, more than half felt unsafe at school because of their gender
identity (83%) or gender expression (61%). Likewise, Toomey and colleagues (2012)
estimated that 40% of all students in their study (7= 1,415) perceived schools as unsafe

for gender nonconforming youth. A qualitative study in Philadelphia reported that 18 out of
24 transgender students (ages ranged from 16-21) did not feel safe at school (Sausa, 2005).

Addressing the lack of knowledge on how school context may influence transgender
students’ weight-related behaviors is especially important given that school attendance

is mandatory for youth. The school context is a key setting for public health strategies

for youth to improve healthy behaviors including encouraging physical activity through
physical education and healthy diets (Haines & Neumark-Sztainer, 2006; Levine & Smolak,
2005; Story, Nanney, & Schwartz, 2009). Moreover, existing literature on weight-related
health behaviors among transgender people is mostly based upon data from adults (Conron,
Scott, Stowell, & Landers, 2012; Fredriksen-Goldsen et al., 2013; Muchicko et al., 2014),
college students (VanKim et al., 2014), or clinical samples (Bandini et al., 2013; Holt,
Skagerberg, & Dunsford, 2016; Vocks, Stahn, Loenser, & Legenbauer, 2009). Further, most
studies of transgender people have relied on convenience samples; have been based on
small sample of transgender people; and are limited by the lack of comparison groups

of non-transgender people. To our knowledge, there are no existing studies based on data
from non-clinical, school-wide samples of transgender adolescents in comparison with non-
transgender counterparts on weight-related health behaviors.

The Present Study

To our knowledge, there has been no research that has considered the role of school safety
on weight-related health behaviors among transgender and non-transgender students using
a large school-based sample. The current study aimed to address this gap in the literature
by focusing on potential correlates of students’ weight-related health behaviors including
physical activity, participation in physical education at school, and healthy and unhealthy
eating habits.
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Based on existing studies, we proposed the following hypotheses: 1) transgender students
have lower levels of physical activity, and lower levels of physical education at school,
compared to non-transgender students (Jones et al., 2017); 2) Transgender youth are more
likely to report unhealthy eating behaviors compared to their non-transgender counterparts.
Prior studies have found no differences for transgender adults in healthy or unhealthy

eating behaviors; however, it is well-known that adolescence is a critical period for gender
identity development (Di Ceglie, 1998). Consequently, stressors associated with exploring
one’s gender identity during adolescence may increase the risk of negative health behaviors
among transgender youth (Mocks et al., 2009). For instance, transgender youth may consume
beverages and foods in an unhealthy manner as a way to cope with stressful events (VanKim
et al., 2014) or as a strategy to change their body (Mocks et al., 2009).

Finally, our third hypothesis builds on previous findings on the role of school environment
and its influence on student weight-related behaviors (Halvarsson-Edlund et al., 2008;
Libbey et al., 2008) as well as the findings that transgender students tend to experience their
school climate as more hostile compared to non-transgender students (Kosciw et al., 2018).
Specifically, we expected greater disparities between transgender and non-transgender
students on weight-related health behaviors when schools are perceived as unsafe.

Procedures and Participants

We analyzed data from the 2013-2015 California Healthy Kids Survey (CHKS), a survey
designed to explore youth health and risk behaviors among middle and high school
students in California schools. The CHKS was developed by WestEd for the California
Department of Education (Austin, Bates, & Duerr, 2015a), and the survey was administered
by school staff following detailed instructions provided by them. Written informed consent
was obtained from the parents of the participating students. Participants were assured of
anonymity and confidentiality and were also given the option not to participate.

The initial sample included a total of 910,885 students from 2,641 middle and high
schools; data is collected in 7!, 9t and 11t grade classrooms. The CHKS is comprised
of a Core Module administered to all schools that contains questions about demographic
characteristics and school safety, as well as several optional modules. In the present study,
we used a supplemental “Physical Health and Nutrition Module” (PHMN) that includes
information on physical activity and healthy and unhealthy eating habits. The PHMN was
administered in 6.4% of schools. Based on the recommendation of WestEd, this study
excludes respondents who are systematically identified as having questionable responses
(1.10% of the sample). Exclusion is based on meeting two or more criteria related to
inconsistent responses (e.g., responding that they never used a drug, but reporting drug
use in the past 30 days), exaggerated drug use, using a fake drug, and indicating that

they answered dishonestly to all or most of the questions on the survey (i.e., “how many
questions in this survey did you answer honestly”) (Austin, Bates, & Duerr, 2015b).

Thus, the analytic sample consisted of 31,609 students in 168 schools (females: 7= 15,
750, 49.8%; students did not reveal their sex: 7= 309, 1%). The number of students per
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school ranged from 1 to 1,306 participants. They self-identified as heterosexual (n= 30,185,
95.5%), leshian, gay, or bisexual (7= 1,424, 4.5%), and transgender (n7= 358, 1.1%), and
questioning/declined (n7=5,022, 16.3%). Given that participants were only asked about their
sex (male or female) and not about their sex assigned at birth, we were unable to make
comparisons between female-to-male and male-to-female transgender youth. Ages ranged
from 10 or younger to 18 or older (Mzge = 14.04, SD = 1.70). The sample included students
enrolled in Grades 6 to 12 and students in undefined grades (the majority in grades 7,

9 and 11). Racial identity was diverse: 28.6% of the students reported they were White,
21.2% Asian, 4.2% Black/African American, 2.2% Native Hawaiian or Pacific Islander,
2.3% American Indian/Alaskan Native, and 31.0% multi-racial; 10% did not identify their
race. Almost 63% of the total sample self-identified as non-Hispanic/Latino (7= 19,237).

Student and school indicators.—Participants reported personal characteristics
including sex (male or female), race (White, Asian, Black/African American, Native
Hawaiian or Pacific Islander, American Indian/Alaskan Native, multi-racial) and ethnicity
(Hispanic/Latino or non-Hispanic/Latino). Based on the percentage of students in each grade
we created four dichotomous variables: 1) Grades 6t —7th and 8th; 2) Grades 9th and

10th, 3) Grades 11th and 12th, 4) Ungraded students or other grades. A single question
included responses for sexual orientation and gender identity with the following response
categories: “Heterosexual”, “gay, leshian, bisexual”, “transgender”, “unsure”, “decline to
respond”; participants were asked to mark all the categories that apply. Four non-mutually
exclusive dichotomous variables were created: one for “gay, leshian, bisexual”; one for
“heterosexual”; one for “transgender”; and one for questioning/declined (coded for students
who marked “unsure” or “decline to respond”). Students who selected both “heterosexual”
and “gay, leshian, bisexual” identities (0.9%) were coded as “gay, lesbian, bisexual”.
Students who did not select “transgender” identities were coded as “non-transgender”.

School-level indicators were collected from publicly-available data from the California
Department of Education, including school enrollment, school socioeconomic status, and the
proportion of students eligible for a free or reduced-price meal (FRPM). School urbanicity
status, based on the 2010 U.S. census, was categorized as: 1) Urbanized Area of 50,000 or
more people (UA), 2) Urban Clusters of at least 2,500 and less than 50,000 people (UC), and
3) Rural.

Feeling safe.—Consistent with prior research (Moore, Benbenishty, Astor, & Rice, 2017)
we calculated school safety as the mean of two items: “I feel safe in my school” (ranging
from 1 = totally disagreeto 5 = totally agree) and “how safe do you feel when you are at
school?” (ranging from 1 = very safeto 5 = very unsafe). The second item was reverse coded
so that a high score indicated feeling very safe at school. The correlation between these two
items was high, r=.72.

Physical activity.—A measure of physical activity was developed for the CHKS by
WestEd (Austin, Polik, Hanson, & Zheng, 2016) and comprised of three items assessing
the number of days in the past week a student engaged in vigorous and moderate physical

J Adolesc. Author manuscript; available in PMC 2021 November 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pistella et al.

Page 7

activity, or muscle strengthening and toning exercise. Students were asked how often they:
1) “exercise or do a physical activity for at least 20 minutes that made you sweat and breathe
hard? (For example, basketball, soccer, running, swimming laps, fast bicycling, fast dancing,
or similar aerobic activities)”; 2) “participate in a physical activity for at least 30 minutes
that did not make you sweat and breathe hard? (e.g., fast walking, slow bicycling, shooting
baskets, skating, raking leaves, or mopping floors)”; and 3) “do exercises to strengthen or
tone your muscles?” (e.g. push-ups, sit-ups, or weightlifting)”. Response options range from
0 (0 days) to 7 (7 days). Consistent with other studies (Hanson, Austin, & Lee-Bayha, 2003),
the three items were averaged to form a composite scale of physical activity, with higher
values corresponding to greater levels of exercise (Cronbach’s a =.79).

Physical education.—Questions related to physical education included the following:
“in an average week, on how many days do you have physical activity in your physical
education class?” (ranging from 0 = 0 daysto 5 = 5 gays) and “during an average physical
education class, how many minutes do you spend actually exercising or playing sports?”
(ranging from O = / do not take physical educationto 4 = more than 30 minutes). Consistent
with previous studies using identical measures of physical education (Cawley, Meyerhoefer,
& Newhouse, 2007; Sabia, Nguyen, & Rosenberg, 2017), we multiplied the two items in
order to reflect the total active time in physical education class per week. The second item
asks students to report minutes in one of several intervals; we multiplied the number of
days per week the student has physical education class by the midpoint of the interval.

For example, for “less than 10 minutes”, we assume active time was 5 minutes; for “10-

20 minutes” we assume active time was 15 minutes. The top category is “more than 30
minutes”. In this case we scored the top interval at 35 minutes. By multiplying the two
items, if students reported “0 days” of physical education on the first item or “I do not take
physical education” on the second item, their physical education score was 0.

Healthy and unhealthy eating habits.—Foods and beverages were classified as either
unhealthy or healthy using the UK Ofcom Nutrient Profiling model (De Cock et al., 2017;
Department of Public Health, 2011). The healthy eating habits scale included four items
assessing the healthy eating behaviors of the students. Participants were asked “during the
past 24 hours (yesterday), how many times did you...”: “eat vegetables (including salads
and nonfried potatoes)”; “eat fruit (do not count fruit juice)”; “drink milk or eat yogurt

(in any form, including in cereal)”; and “drink 100% fruit juice, such as orange, apple, or
grape (do not count punch, Kool-Aid, sports drinks, and fruit-flavored drinks)”. Response
options range from 0 (0) to 5 (5 or more); a higher mean score indicated more healthy eating
habits (Cronbach’s a = .79). The unhealthy eating habits scale is a two-item measure. Using
the same question stem for healthy eating, participants were asked: “drink soda pop” and
“eat French fries, potato chips, or other fried potatoes”. Higher mean scores indicate more
unhealthy eating habits. The correlation between these two scales was moderate (7= .40).

Statistical Analysis

Descriptive statistics with differences by gender identity are presented in Table 1. We
used the Stata statistical software package (StataCorp, 2017; version 15) to conduct
multivariate analyses. Gender identity differences (transgender vs. non-transgender students)
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were analyzed using the chi-squared test for categorical variables and analysis of variance
(ANQVA) for continuous variables. Bivariate correlations were performed to test the
relationships between variables. Multilevel regression models were conducted for each of
the 4 dependent variables (physical activity, physical education, healthy and unhealthy
eating habits) using the mixed command, accounting for within-school associations. All
models control for student- and school-level characteristics.

Dependent variables and continuous covariates were standardized prior to analysis. The only
continuous variable at the student-level was school safety, thus it was group-mean centered.
School-level variables (percentage of students with free & reduced-priced meals, and school
enrollment) were grand mean centered. Finally, we tested the interaction between gender
identity and perceptions of school safety on the 4 different outcome variables. For the
models with significant interaction terms, simple slope analyses were performed using the
margins command. Only significant interaction terms are reported. Complete case analyses
resulted in a loss of 21.6% to 28.5% of the sample. Data were determined to be missing at
random. We therefore used multiple imputations using chained equations (10 iterations) to
account for missing data, seeded at 12,345 for replicability (Enders, 2010).

Gender ldentity Differences and Correlations Among Variables

Table 1 shows mean and frequency differences between transgender and non-transgender
students on all key variables. The majority of the transgender youth self-identified as
leshian, gay, bisexual or questioning/declined, while most of the non-transgender students
reported being heterosexual. Moreover, compared to non-transgender students, transgender
students were less likely to be in 61-8™ grades. Oneway ANOVA analyses showed that
transgender students reported feeling less safe at school, less physical education in school,
and more healthy and unhealthy eating behaviors when compared to non-transgender
students. No significant difference was found for physical activity.

Correlations in Table 2 show that perceptions of school safety were positively associated
with physical activity and physical education, and negatively associated with unhealthy
eating habits, but only among transgender students. However, school safety was positively
associated with healthy eating habits among both transgender and non-transgender students.
Among all youth, healthy eating behaviors were moderately associated with unhealthy
eating behaviors and more physical activity; more general physical activity was moderately
associated with more physical activity in physical education class.

Physical Activity and Physical Education

Regarding physical activity, adjusted regression models (Table 3) indicate that transgender
students reported more general physical activity compared to their non-transgender peers,
and students who reported feeling more safe at school report more general physical activity.
Female, LGB, and questioning/declined students reported significantly lower levels of
physical activity. Asian and Hispanic students reported less physical activity compared to
White students, and 11t —12t grade students reported less physical activity compared to 6
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— 8t graders. Students in schools with larger enroliments reported more physical activity,
whereas those in schools with higher proportions of students who received free or reduced
price meals reported significantly less physical activity.

Regarding physical education, students who feel more safe at school reported more physical
activity in physical education class, whereas transgender student report less physical activity
in physical education. Females and questioning/declined students reported less physical
education, but there were no differences for LGB students. There were few differences based
on race or ethnicity; the only difference was for multi-racial students who reported slightly
more physical education. Students in grades 6™ — 8t reported more physical education than
all other grades. Schools with larger enrollments, and with more students who received free
and reduce priced meals, reported more physical education.

Healthy and Unhealthy Eating

Adjusted regression models for eating habits (Table 3) showed that transgender students
and students who felt more safe at schools reported more healthy eating habits. Female
students reported less healthy eating, whereas questioning/declined youth reported more
healthy eating habits. Students in 61 — 8! grades reported more healthy eating. There were
no ethnic group differences in healthy eating, but every non-White group reported more
healthy eating that White students. Healthy eating habits were less common in schools with
more students who received free or reduced-priced meals.

Regarding unhealthy eating, transgender students reported more unhealthy eating habits, and
lack of safety predicted unhealthy eating. Male and LGB students reported more unhealthy
eating scores. Compared to White students, Black, American Indian/Alaska Native, and
Multiracial identity students reported more unhealthy eating habits, whereas Asian students
reported less unhealthy eating.

Interaction Effects between Transgender Identity and Perceived Safety at School

We tested a series of moderating effects between transgender identity and perceived school
safety on the four weight-related behaviors. The only significant interaction was on healthy
eating behaviors (see Table 3, third column). The simple slopes for transgender (8= .13,
p=.010) and non-transgender students (B = .03, p <=.001) were both positive and
significantly differed from zero. Results indicate that the strength of the association between
perceived school safety and healthy eating behaviors is stronger for transgender compared
to non-transgender adolescents. Specifically, transgender youth have significantly healthier
eating behaviors in schools perceived as more safe when compared to those in schools
perceived as less safe (Figure 1).

General Discussion

The primary aim of this study was to investigate gender identity disparities in multiple
weight-related health behaviors (physical activity, phsyical education, and eating habits)

and analyze the relationship between school safety and such behaviors in a sample of
transgender and non-transgender students. Our first hypothesis was that transgender students
would be less likely to engage in physical activity and physical education compared to
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non-transgender students. Our findings partially confirmed our expectations showing that
transgender students engage less in physical education at school, yet report significantly
more physical activity.

The disparity in physical education is consistent with previous findings showing that
transgender youth avoid gym or physical education classes more frequently compared to
their non-transgender counterparts (Kosciw et al., 2018). Transgender students may be more
likely to perceive school physical activity as hostile: sports activities at school tend to be sex
segregated, and often transgender students are not allowed to use bathrooms or locker rooms
aligned with their perceived gender identity (Kosciw et al., 2018). Transgender students
were more likely to be in later grades, and it is possible that the difference in physical
education could be because some of the older students had already completed physical
education requirements. Participants were not asked whether or not they had completed
physical education requirements; this possibility could be explored in future studies of
transgender students and their experiences in physical education at school.

Yet transgender students reported more general physical activity in our study, a finding that
is not consistent with the existing literature (Gorczynski & Brittain, 2016; Muchicko et al.,
2014; Shankle, 2013; VanKim et al., 2014). This may be due to the age difference between
our sample and those used in the previous studies; in fact, prior research on physical activity
disparities for transgender people has been based on adult samples. Given that transgender
youth may be more conscious of or attuned to their bodies, the finding of no difference for
physical activity may indicate that transgender youth are more likely to seek opportunities
outside of school to engage in regular physical activity, without fear of being teased or
bullied (Elling, De Knop, & Knoppers, 2003; Pronger, 1990; van Ingen, 2011), which is
common in schools.

Our second hypothesis was that transgender students would be likely to engage in less
healthy eating habits (both less healthy as well as more unhealthy eating). However,
transgender students in our sample reported higher levels of both healthy and unhealthy
eating. These findings are not consistent with the results reported by VanKim and colleagues
(2014), which found no disparities. However, their study was based on a small sample of
transgender college students (/7= 53), and should be considered preliminary until replicated
with a larger transgender sample. There are no other studies on this topic in transgender
adolescents. Body dissatisfaction could explain the higher prevalence of both healthy and
unhealthy food/drinks consumption among transgender youth in this sample. Transgender
people are more likely to be dissatisfied with their bodies (Jones et al., 2016; Witcomb
etal., 2015), a factor that is linked to high prevalence of eating difficulties (Algars,

Alanko, Santtila, & Sandnabba, 2012; Becker et al., 2016), and high rates of underweight
or overweight status. Transgender people might use healthy eating behaviors as a strategy
to control their body and unhealthy eating behaviors as a strategy to modify it (Mocks et

al., 2009). Another explanation could be that transgender adolescents engage in unhealthy
eating behaviors as way to cope with stressful events (VanKim et al., 2014). However, these
explanations are only speculative and are not supported by data from our study.
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Our third hypothesis was that the perception of school safety would have a stronger effect
on healthy weight-related behaviors in transgender compared to non-transgender students.
Notably, our results showed that, regardless of gender identity, school safety is associated
with all healthy weight-related behaviors. Students in unsafe schools may be exposed to
added stressors that can influence their health behaviors. Consistent with these findings,
there is evidence that stress may impair efforts to be physically active (Stults-Kolehmainen
& Sinha, 2014), and unhealthy eating behaviors are often used as a strategy to mitigate the
adverse effects of stress (Dallman et al., 2003).

Consistent with several prior studies (Coulter, Bersamin, Russell, & Mair, 2017; Grossman
et al., 2009; Toomey, Ryan, Diaz, Card, & Russell, 2010; Toomey et al., 2012), our
descriptive analyses showed that transgender students reported feeling less safe at school
compared to non-transgender students, suggesting that school climate is a crucial aspect to
consider for understanding transgender youth’s disparities on weight-related behaviors. In a
series of moderation tests of the associations between perceived school safety and gender
identity on weight-related behaviors, we found a significant interaction only for healthy
eating habits. We found that transgender students have healthier eating habits when the
school context is perceived as a safe place compared to transgender students in less safe
schools.

Although this finding is not consistent with our expectations, it is consistent with the
argument that transgender students are generally more self-conscious about their bodies
(Jones et al., 2016; Vocks et al., 2009; Witcomb et al., 2015), and thus about weight-related
behaviors. In safer schools, transgender students may be more likely to attend to their

health and their bodies. Our third hypothesis was guided by a risk-focused frame on the
health of transgender youth; we acknowledge that we were predisposed to consider their
vulnerability, rather than their unique strengths. Instead, our finding suggests that, consistent
with the notion that they may be more conscious about their bodies, in safe school settings
transgender youth appear to make healthier choices about their diets.

Limitations of the Study and Future Research

There are several limitations. First, the data in this study is cross-sectional, thus, it is

not possible to provide evidence for causal associations. Future research should examine
these relationships longitudinally. Second, this study was geographically restricted to the
state of California and this may limit the generalizability of the results. Third, sexual and
gender identity were not assessed independently and students could mark multiple categories
which makes the measurements susceptible to misclassification. In fact, respondents were
not provided with a cisgender option and some youth only indicated a transgender identity
(n=3). Fourth, since the survey did not include a separate measure of sex assigned at

birth, this research does not lead to inferences concerning whether there are significant
differences between female-to-male and male-to-female transgender youth. Further research
should assess gender identity with a method to cross-classify sex assigned at birth and
gender identity status.
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In addition, further investigation could also examine sexual orientation of either group

(i.e. transgender and non-transgender people) and analyze possible differences in weight-
related health behaviors based on sexual orientation, sex assigned at birth, and gender
identity, including various categories, such as gender-queer, gender-nonconforming, and
other contemporary gender identities. Future investigations should examine gender identity
variations between different sporting disciplines (i.e., soccer, basket, swimming, etc.) or
competitive level groups (amateur vs. sub-elite vs. elite) and analyze whether transgender
students specifically avoid some types of athletic contexts. Finally, future studies are needed
to test the role of other moderators in order to more fully understand associations between
minority stressors such as perceptions of school safety, gender identity, and weight-related
health behaviors, such as body dissatisfaction, body weight, stressful events, or negative
sport/school climate.

Conclusions

This research addresses a gap in the literature about weight-related behaviors among
transgender adolescents. It is now well known that disparities exist between transgender

and non-transgender students’ experiences (Brittain & Dinger, 2017; Cohen & Cribbs, 2017;
Gorczynski & Brittain, 2016; Miller & Luk, 2018), and that the school environment has an
important role in influencing healthy weight-related behaviors (Haines & Neumark-Sztainer,
2006; Levine & Smolak, 2005; Story et al., 2009). However, as far as we know, no previous
work has investigated transgender adolescents’ engagement in weight-related behaviors and
the influence of school-level factors. Overall, our results show that interventions are still
needed at the school level to reduce weight-related health behaviors disparities between
transgender and non-transgender youth, especially with regards to physical activity at school
and healthy and unhealthy eating.

Interventions on weight-related health behaviors should include strategies that affirm

and support the complexity of gender identities and expressions. For example, the
implementation of gender-inclusive restrooms or the creation of individual showers or
private changing rooms could make locker rooms and bathrooms safe for transgender
students, and could facilitate transgender students to maintain healthy weight-related
behavior. Finally, the implementation of policies and practices focused on gender identity
issues at school, such as teacher training, enumerated policies, and gender-sexuality (or
gay-straight) alliance student-led clubs, may improve the perception of safety for gender
minorities and all students (loverno, Belser, Baiocco, Grossman, & Russell, 2016; Russell,
Day, loverno, & Toomey, 2015). As our results suggest, safety at school is especially
important to supports transgender and all students to acquire skills for healthy weight-related
behaviors, including healthy eating and regular physical activity.
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Moderation effect between gender identity and perceived school safety on healthy eating
behaviors
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Table 1.

Descriptive (means, standard deviations, and percentages) of the sample’s characteristics

Transgender (n = 358)

Non-transgender (n = 31,251)

Fix?
Sexual orientation, 77 (%)
LGB 217 (60.6%) 1,207 (3.9%) 2600.00™*
Questioning 176 (49.2%) 182 (15.9%) 286.81 7"
Race, 77 (%) 22.89 %%
White 106 (31.4%) 8,939 (32.0%) -
Asian 67 (19.8%) 6,634 (23.7%) -
Black 30 (8.9%) 1,283 (4.6%) -
Hawaiian 11 (3.2%) 684 (2.4%) -
American Indian 16 (4.7%) 723 (2.6%) -
Multi-racial 108 (31.9%) 9,685 (34.6%) -
Ethnicity, 77 (%) 0.23
Hispanic/Latino 129 (37.8%) 11,381 (37.4%) -
Non-Hispanic/Latino 212 (62.2%) 19,025 (62.6%) -
Grades, (%) 62.07 ¥
6h-7-8" grades 87 (24.6%) 11,612 (37.4%) -
H-10" grades 145 (41.0%) 10,869 (35.0%) -
11%-12% grades 117 (33.1%) 8,545 (27.5%) -
Other grade/ungraded 5 (1.4%) 41 (0.1%) -
School safety, M (SD) 3.32(1.10) 3.81(.84) 112.91 %%
Physical activity, M (SD) 3.80 (2.58) 3.70 (2.10) 0.66
Physical education, M (SD) 69.19 (70.54) 100.01 (68.02) 57.60
Healthy eating habits, M (SD) 3.12 (1.55) 2.94 (1.27) 6.08
Unhealthy eating habits, M (SD)  2.58 (1.73) 1.99 (1.21) 78.09 ¥

Note.

p<.05

Hok

p<.01

HokAh

p< 0L
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The column F/y 2 refers to the gender identity difference (transgender vs. non-transgender). Totals for each variable vary because of missing data.
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Table 2.

Pearson’s rbetween school safety and other variables for transgender (/7= 358, below the diagonal) and
non-transgender people (7= 31,251, above the diagonal)

1 2 3 4 5
1. School safety 100 o3 03 037 11"
2. Physical activity 01 100 9o8™ 32** g™

3. Physical education class  -.01  44** 100 q3** .01
4. Healthy eating habits 4% 44 2% 100 40**

5. Unhealthy eating habits ~ -.10  14* -09 g1** 1.00

Note.
*Kk
p<.01

*
p<.05.
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Table 3.

Page 20

Multilevel regression analyses for gender identity and perception of school safety predicting weight-related

health behaviors

Physical Activity

Physical Education

Healthy Eatinga

Unhealthy Eating

Final Models: B (SE) B (SE) B (SE) B (SE)
Fixed Effects
Intercept 40(.03) " 42(.08) " 16(.03) 06(.03) "
Transgender ldentity .16(.06) ** -.26(.05) el .17(.06) ** .32(.06) AR
School safety 03(.01) " 05(.01) " 03(.01) -.09(.01) "
Transgender identity X School safety 10(.05) "
Covariates (student-level characteristics)
Grades (Grades 61-7t-8t as reference category)
910" grades -.02(.03) -17(.04) -.13(.03)*** 01(.03)
11"-12" grades -.32(.03) " ~1.16(.04) -.25(.03) *** —.05(.03)
Other grade/ungraded -.01(.16) —.44(.14) *x .25(.17) .31(.16)
Female -.27(.01) " -.07(.01) " -.22(.01) " -.22(.01) "
LGB sexual orientation -.16(.03) " -.03(.03) -.01(.03) 13(.03)
Questioning -.16(.02) folelal -.08(.01) el .04(.02) * .01(.02)
Race (White as reference category)
American Indian/Alaskan Native -.03(.04) -.07(.04) .11(.04) =+ .14(.04) HAA
Asian -15(.02) " 01(.02) 15(.02) -.08(.02) "
Black/African American -.03(.03) -.05(.03) 18(.03) " 39(.03) "
Native Hawaiian/Pacific Islander .06(.04) .05(.04) 11008 .08(.04)
Multi racial -.01(.02) .03(.01) * .06(.02) ** .08(.02) AR
Hispanic/Latino -.09(.01) AAE .01(.01) .01(.02) .03(.02)
Covariates (school-level characteristics)
Free / reduced price meals -.06(.01) HAA .05(.02) **x -.03(.01) *x 12(.01) A
Urbanicity .04(.05) -.05(.06) .01(.03) .03(.03)
Enrollment 05(02) * 05(02) * 02(01) 01(01)
Random Effects
Intercept (School) 16(.01) 23(.02) .08(.01) .10(.01)
Residual (Student) 97(.01) .83(.01) .98(.01) .96(.01)

Note.

*
£<.05

Ak
<01

Aok

p<.001.
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All continuous variables were standardized to z-scores prior to analysis, results are presented as standardized estimates and standard errors.

a . ) . . A
model includes a fixed effect level-2 interaction between gender identity & school safety.
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