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Abstract

Gender minority (GM) students are at high risk for substance use and depression. This study
explores the role of protective factors in reducing rates of substance use and depression based
on high school surveys. Univariate and multivariate analyses were conducted to evaluate the
association between exposures and outcomes. Youth completed surveys in 2018 (n=16,288) and
in 2021 (n=10,792). GM students reported exposure to protective factors less frequently than their
cisgender peers: good financial status (88.6% v 96.5% v in 2018 and 95% v 97.8% in 2021),
feeling a sense of school/community membership, (mean score 2.7 v 3.0 in 2018 and 2.6 v 3.0
in 2021) or having two or more caring adults in their life (61.5% v 79.7% v in 2018 and 64.2%
v. 80.6% in 2021). GM youth experienced risk factors more often than their peers including
bias-based bullying (mean score: 0.6 v 0.2 in 2018, 0.5 v. 0.2 in 2021); peer victimization (0.5 v.
0.2in 2018, 0.3 v 0.1 in 2021), and homelessness/foster care exposure (32.8% v 10.8% in 2018
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and 15.8% v. 6.6% in 2021). Several factors mitigated depression and substance use among GM
students. GM youth experienced these protective factors less frequently than their peers.
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Introduction

During middle and high school, adolescents explore, develop, and express their sexual
identity (Gray & Squeglia, 2018; Kar et al., 2015). Adolescents who identify as transgender,
non-binary, gender nonconforming, and/or do not identify with male or female gender
(collectively gender-minority or GM), go through the same developmental processes. This
normal process of identity formation can be difficult for adolescents who identify as GM.
Previous research shows that GM youth have higher rates of substance use and mental
health difficulties than their cisgender peers (Mereish, 2019; Russell & Fish, 2016). Strong
parent-child relationships, a safe home, community and school environment, and positive
social engagement protect against adolescent substance use and poor mental health in the
general population (Allen et al., 2021; Rusby et al., 2018). In contrast, peer substance use,
parent-adolescent conflict, child maltreatment and parental substance use increase these
behavioral risks (Allen et al., 2021; Newcomb et al., 2020).

Safe school and home environments support healthy development for youth in general. Child
maltreatment, poor parent-child relationships, and fear of being a crime victim undermine
feelings of safety and are highly correlated with poor mental health in adolescence (Mueller
etal., 2019; Yoon et al., 2017). Beyond these general risk factors affecting adolescent
development, GM students face specific threats to feeling welcomed and safe at school
including experiencing higher rates of bullying compared with cisgender peers. More than
three-quarters of those who were openly transgender or perceived as transgender at some
point between kindergarten and grade 12, experienced some form of mistreatment ranging
from verbal harassment and stricter discipline to physical and sexual assault (Smith & Reidy,
2021) and seventeen percent faced such severe mistreatment that they left a K-12 school
(James et al., 2016). These kinds of maltreatment at school have been correlated with higher
rates of substance use (Coulter et al., 2019; Lowry et al., 2020; Reisner et al., 2015).

GM college students are more likely than their peers to have mental health challenges,

with 4.3 times higher odds of experiencing depression, anxiety, eating disorders, nonsuicidal
self-injury, suicidal ideation, or suicidal attempts (Lipson et al., 2019; Wyman Battalen et
al., 2021). Transgender students have a 2.99 higher odds of past-year suicidal ideation than
non-transgender students (Perez-Brumer et al., 2017). Forty percent of transgender adults
reported a previous suicide attempt, and 34% of those respondents noted that their first
attempt was at age 13 or younger. Thirty-nine percent reported the first suicide attempt
between the ages of 14 and 17 (James et al., 2016).

The Healthy Outcomes from Positive Experiences (HOPE) framework extends insights
drawn from the clear effects of adverse experiences on child development and has identified
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four key types of positive childhood experiences (PCEs) that function to create thriving,
resilient children, even in the face of adversity (Sege, 2017). Adults who report higher
numbers of PCEs are significantly less likely to report depression or poor mental health,
(Bethell et al., 2019) and adolescents who had these experiences during childhood were less
likely to have mental health problems as older teens (Guo et al. 2022) and adults.

These experiences cluster around the four building blocks of HOPE; relationships with
adults and other children; safe, stable and equitable environments to live, learn and play;
social/civic engagement, and opportunities for social/emotional development (Sege, 2017).
This article explores the prevalence of protective factors, their relationship to these four
building blocks, and their association with better mental health outcomes and lower rates of
substance use among students. The study also explores the association between exposures to
risk factors and substance use and other mental health problems. We were able to explore
the durability of the relationships between exposures and outcomes prior to and during the
pandemic.

Materials and Methods

Survey

The Dane County Youth Assessment (DCYA) is a web-based cross-sectional survey
administered every three years to students in Dane County, Wisconsin. Dane County is

the second largest county in Wisconsin with a population of 564,000. The population is
majority White (85%) and 20% are age 18 or younger (United States Census Bureau,
2021). The Dane County Students Commission, United Way of Dane County, Public Health
Madison & Dane County, the city of Madison, Wisconsin, K12 Associates Consulting of
Middleton, WI, seventeen public school districts and one private high school collaborated
to create this survey (Dane County Department of Human Services, 2021). A committee of
educators, public health professionals, project funders, and parent representatives developed
the survey questions. The survey consists of multiple choice questions on various protective
and risk behaviors in regards to school, peer relations, family, and community. Developers
extrapolated questions from the Centers for Disease Control and Prevention (CDC) Youth
Risk Behavior Surveillance System and other national surveys to allow for comparisons
between national and Dane County students. Students in grades 7 to12 completed online
surveys between January and April of 2018, and again between January and April of 2021.

Survey administration took place in classrooms, with designated time set for students to
answer questions on a specialized survey link; the specialized link was deactivated following
administration. Those who were unable to attend the designated survey time were offered

a make-up schedule. Reading assistance was provided to students requiring this service

by each participating school district. Student participation was voluntary and anonymous.
Students were provided with instructions specifying that they could skip questions or opt-out
of the survey at any point. No personal identifying information was collected as part of this
survey, and student responses can and will not be connected to individual respondents at any
time. Surveys were approved by each participating school district prior to administration,
and followed Hatch Amendment protocols for human subjects under 18 (U.S. Office of
Special Counsel). Populations or demographics reporting small numbers were grouped by
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district to maintain confidentiality. Legal guardians were given the opportunity to opt their
child out of participating through a waiver letter sent to all parents and guardians 6-8 weeks
prior to survey administration (Dane County Department of Human Services, 2021). This
report only analyzed data from students in grades 9 to 12. The Tufts University School of
Medicine Institutional Review Board granted this study exemption from review due to a
determination that it was not classified as human studies research.

Gender identity

Exposures

Gender identity was assessed with the following questions; “How do you describe your
gender identity?” (Male, Female, Non-Binary, Gender Fluid, Other) and “Do you identify as
transgender?” (Yes, No) Students who selected non-binary or gender fluid, or answered yes
that they identify as transgender, were included in the GM group.

All risk and protective factors were examined for both cisgender and GM students.

Protective factors items included:

1 Environment: having a current stable financial status (based on family’s current
situation), engaging in physical activity for 60 minutes or more three or more
times per week,

2. Relationships: connections to multiple adults outside the home, and

3. Engagement: whether or not they felt connected to their school and/or
community and, possibly engaging in physical activity for 60 minutes or more
three or more times per week, if the respondent referred to team sports

Risk factors included experiencing bias or bullying in the past 12 months, frequency of
experiences of peer victimization (i.e. being hit, picked on, made fun of, etc.) in the last 30
days, or having been either homeless or in foster care in their lifetime. We refer to protective
and risk factors as “exposures.” Table 1 delineates survey items.

We calculated composite scores for peer victimization, sense of school and community
membership, and bias-based bullying (BBB) based on prior data (Espelage D. L., 2001;
Vigna, 2018, 2020). Total items answered for questions included in sense of school and
community membership were scored so that a higher composite score indicated higher
agreement with belonging. We calculated scores for BBB by scoring 0-4 for Never-Very
Often. Higher composite scores therefore indicate a higher frequency of BBB (see Table 1).
We calculated peer victimization scores by averaging experiences of victimization against
experiences perpetrating victimization in order to create a composite score. Higher scores
indicate more frequent experiences of victimization. We derived this score from a limited set
of questions in 2021 relative to 2018 (See Table 1 footnote).

Notable outcomes were reports of depression and substance use, which were among the
mental health conditions and health risk behaviors included in the survey.
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Data analysis

Results

We conducted separate analyses for the 2018 and 2021 surveys using SAS (SAS/

STAT Software, 2022) and tabulated descriptive statistics on the samples’ demographic
characteristics. We excluded respondents not reporting key demographic variables of grade,
race, or GM status from subsequent analysis. Corresponding factors/outcomes in which
responses were missing were also excluded from subsequent analysis. We used chi square
tests for categorical variables, and t-tests for continuous variables to compare differences in
the distribution of exposures between cisgender and GM students.

We initially used univariate logistic regression models to examine unadjusted associations
between each of the demographic (grade [9, 10, 11, 12], race [white vs non-white], gender
identity [cisgender/GM]) and exposure variables with the binary outcomes of interest
(drinking, substance use, smoking, depression, suicidality, any mental health issues, use

of mental health services). We used adjusted logistic regression models (for grade, race,
and GM status) to test the associations between individual exposures and these outcomes.
In models where GM status was significantly associated with the outcome, we added
exploratory interaction terms to evaluate whether the association between the exposure

of interest varied between those identifying as GM compared to cisgender students. As

we aimed to identify possible exposures that may differ in their association with adverse
outcomes for GM students compared to cisgender students, we retained interaction terms in
the adjusted models with a liberal threshold for statistical significance (p<0.10). Otherwise,
we used an alpha of 0.05 to define statistical significance for the association between
exposures and outcomes. We calculated odds ratios and 95% confidence intervals for all
associations.

2018 yielded 16,288 completed surveys and 2021 yielded 10,792 completed surveys. Table 2
outlines response rates by grade, age, race, and gender identity. We excluded 538 (3.3%) and
111 (1.0%) participants due to missing demographic data (grade/race/gender) (Table 2).

There were significant differences in exposure to risk and protective factors between GM
and cisgender students. GM students were significantly less likely to report exposure to any
of the protective factors including good financial status, engaging in physical activity 3+
times per week, feeling a sense of school/community membership, or having two or more
caring adults in their life (Tables 3, 4). Compared with cisgender students, GM students
were significantly more likely to report risk factors including experience of BBB, experience
of peer victimization, and experience with homelessness or being in foster care (Tables 3, 4).

Protective factor associations with depression

GM students were more likely to report depression compared to their cisgender peers.
This was seen in both 2018 (297/562 (62.8%) vs. 3522/15456 (24.8%); p<0.0001) and
2021 (347/540 (65.2%) vs. 3155/10288 (31.4%); p<0.0001). All four protective factors
were significantly associated with reduced reporting of depressive symptoms in the study
population as a whole in both surveys (Tables 3, 4). The association between physical
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activity and depression did not reach statistical significance for GM students. Additionally,
compared with cisgender students, physical activity 3+ times per week had lower protective
effects against depression in GM students for both the surveys. Scores of sense of school
and community membership showed a similar pattern, with cisgender students showing
greater reduction in depression when reporting high sense of belonging in the school and
community when compared to GM students (Tables 3, 4).

Protective factor associations with substance use

Risk factors

Risk factors

Substance use was also more common among GM students in 2018 (GM 189/562 (33.6%)
vs. cisgender 4122/15456 (26.7%); p<.0001), while no significant difference was reported
between cisgender and GM reports of substance use in 2021 (GM 181/549 (34.2%) vs.
cisgender 3159/10288 (31.7%); p=0.2337). Three of the four protective factors (good
financial status, sense of school/community membership, two or more caring adults) were
significantly associated with reduced reported substance use in the population as a whole
in both surveys. Physical activity 3+ times per week was not significantly associated with
reduced substance use in either year for either group of students.

Having good financial status was significantly less protective for GM students when
compared to cisgender peers in 2021 but not in 2018, while having a sense of school/
community membership was significantly less protective for GM students compared to
cisgender peers in 2018 but not in 2021 (Tables 3, 4).

for depression

All three risk factors, experience of BBB, experience of peer victimization and
homelessness/foster care exposure, were significantly associated with increased reported
depression in the study population for both surveys (Tables 3, 4). Some risk factors were
more strongly associated with depression in GM students in one survey, and did not show
association in the other, including all three risk factors in 2018 and BBB and homelessness/
foster care exposure in 2021 (Tables 3, 4).

for substance use

All three risk factors were significantly associated with substance use in the overall
population during both survey years. There were no consistent differences in the
associations between any of the risk factors and reported substance use across both

survey administrations. Two risk factors were significantly more strongly associated with
reporting substance use among GM students; experiencing homelessness (2018 only), and
experiencing peer victimization (2021 only). Experience of BBB, which includes bullying
concerning race, sexuality, or other elements of personal identity, did not show a significant
association with substance use and gender identity in either data set (Tables 3, 4).

Discussion

Adolescence is a dynamic developmental stage. Although gender minority youth have higher
rates of depression and substance use (Connolly et al., 2016; Eisenberg et al., 2017; Mereish,
2019) than their peers, we found that the experience of protective factors (good financial
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status, sense of school/community membership, two or more caring adults) is associated
with lower rates of both reported depression and substance use for GM adolescents. Recent
research on the importance of protective factors and key PCEs have shed light on the power
and importance of these factors in improving health outcomes (Bethell et al., 2019; Crandall
etal., 2019; Crouch et al., 2021; Daines et al., 2021; Sege, 2017; Wang et al., 2021). A
recently published systematic review demonstrated the important role that schools play in
fostering positive relationships and a sense of belonging among LGBTQ+ students as an
important and effective way to reduce suicidal thoughts and behavior in this population
(Marraccini et al., 2022). Our study reaffirms the importance of key protective factors such
as having a sense of school/community belonging and two or more caring adults, in reducing
rates of depression and substance use in both cisgender and GM students.

In this study we found that in the survey population as a whole, all protective factors

were associated with reduced reported depression and substance use and all risk factors
were associated with increased reporting of depression and substance use. GM students
were consistently less likely to report protective factor exposures and more likely to report
risk factor exposures. Additionally, most of the protective factors (except physical activity)
appeared to be /ess protective against depression. Several protective factors (financial status,
sense of school/community membership) were less protective against substance use among
GM students compared to cisgender students.

Previous research demonstrated that significant health disparities exist between GM
adolescents and their cisgender peers (Eisenberg et al., 2017; Kann et al., 2018; Kann

et al., 2016; Marshal et al., 2008; Perez-Brumer et al., 2017). This study demonstrates

the importance of protective factors in protecting against depression and substance use.
Although helpful, many protective factors may be less beneficial among GM compared to
cisgender students. In this study, GM students were less likely to experience key protective
factors than their cisgender peers.

Our study demonstrated that GM students are more likely to be exposed to risk factors and
more likely to report exposure to BBB in both surveys compared with cisgender adolescents.
The experience of BBB was associated with substance use in both cisgender and GM
students, as all students who were subjected to BBB showed similarly elevated risk for
substance use regardless of gender identity. GM students’ excess exposure to BBB disrupts
their access to the HOPE building block of having a safe, stable and equitable environment
for living and learning.

Previous research has examined specific categories of PCEs that are needed for healthy
child development, (Bethell et al., 2019) including the four building blocks of HOPE (Sege,
2017). These results show that GM students have reduced access to these building blocks.
GM students increased exposure to risk factors may in fact block access to key protective
factors, for example bias based bullying may block access to a safe school environment.
These differences in access to these building blocks may contribute to higher rates of poor
health outcomes for GM students. The results of this study have implications for increasing
access to building blocks for GM students, as the impact of such positive experiences

is strong within this group. Policies limiting transgender youth from sports participation,
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making them feel less comfortable at school, would be expected to harm these vulnerable
children by denying access to the engagement building block. This could have a detrimental
effect on their sense of belonging within their school or community. GM youth are at risk for
depression and substance abuse; inclusive policies that increase access to protective factors
would lessen these risks. Further research is needed to determine why GM students benefit
less from some protective factors so this disparity can be addressed.

Study limitations include self-reported data which can introduce bias such as recall bias,
selection bias, and social desirability bias, although the direction and magnitude impact of
possible biases are unknown. Our study sample consists of in-school adolescents in one
county in Wisconsin, therefore limiting generalizability. This is cross-sectional data not
including information regarding the timing of risk and protective factors relative to the
outcomes of interest. Additionally, the relatively high numbers of missing data may also lead
to biased results if the missing results would have varied between the two groups.

Minor differences in the survey questions and methodology between the 2018 and 2021
surveys make direct comparisons less reliable (See footnote Table 1). In addition, the 2021
survey had fewer student respondents than the 2018 survey (16,288 vs. 10,792); this factor
also suggested the inadvisability of developing detailed statistical comparisons between the
two survey administrations. We attempted to disaggregate the data by both grade level and
original 8-level racial / ethnic identity, and with a 5-level racial / ethnic identity grouping.
However these groupings lead to zero/small number cells for the outcomes of interest,
making reliable statistical testing impossible.

Future research, with larger sample sizes, could be directed to determine how grade level
and racial/ethnic identity intersect with the overall results reported here.

Conclusion

This study provides a critical look into the effects of key protective factors for depression
and substance use among cisgender and GM students. The limited access by GM students
to these important protective factors and their greater exposure to risk factors is of concern.
The apparent increased vulnerability of GM students to risk factors and the more limited
effect of some protective factors is an interesting finding and more research is needed to
further understand this phenomenon and how it may inform outreach to this vulnerable
population. Future studies that focus on improving access to PCEs may reduce the risk of
depression and substance use among GM students.
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