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Body dissatisfaction is a common factor of gender dysphoria and eating disorders. Previous studies have
found a higher risk of eating disorders and disordered eating behaviors among TGNB youth in
comparison to their cisgender peers. The aims of this study areto 1) contribute to the growing body of
literature describing the prevalence of disordered eating among transgender and non-binary (TGNB)
youth, 2) explore differences in disordered eating among gender identities of TGNB youth, and 3)
explore longitudinal differences in disordered eating after the initiation of gender-affirming medical
care. We recruited TGNB youth betweenthe agesof 8-22 years old from Seattle Children’s Gender Clinic
to complete surveys at baseline, 3 months, 6 months, and 12 months after establishing care in the
multidisciplinary gender-affirming clinic. Surveys assessed disordered eating with questions from the
Eating Disorder Examination Questionnaire (EDE-Q). We calculated sociodemographic and prevalence
results using descriptive statistics and the association of gender identity and gender-affirming care on
disordered eating with multivariate linear regression. The final study included 108 participants with an
average age of 15.4 years (SD 2.1). Sixty-two percent of participantsidentified as transmasculine, 31%

transfeminine, and 7% as non-binary/gender fluid. A majority of our participants identified as white



(70%) and enrolled in school (89%). Prevalence results found that a majority of participants
demonstrated features of body dissatisfaction with 87% reporting any occurrence of being
uncomfortable seeing their body. As for disordered eating behaviors, 15% of participantsregularly
limited their amount of food toinfluence their shape/weight and 16% reported regular occurrence of
binging eating behaviors. Any occurrence of purging was reported by 7% of participants, laxative use 2%,
and excessive exercise 14%. Multivariate linear regression analysis did not show a statistically significant
difference in disordered eating when comparing gender identities and did not show a statistically
significant difference in disordered eating with gender-affirming care. Our study confirms the presence
of disordered eating thoughts and behaviors among TGNB youth, but additional follow-up studies are

recommended to determine whether gender-affirming care has a long-term effect on disordered eating.



A Longitudinal Study on Disordered Eating Among Transgender and Non-Binary Youth

Introduction

Transgender and non-binary (TGNB) people experience anincongruence between their
genderidentity and sex assigned at birth.[1] A study in 2017 estimated that 0.7% of adolescents
13-17 years old and 0.7% of young adults 18-24 years old identify as transgender.[2] When the
discord between genderidentity and sex assigned at birth causes significantinternal distress,

TGNB individuals experience genderdysphoria.

Extant Information on Gender dysphoria, Body dissatisfaction, and Eating Disorders

Body dissatisfactionisa common factor that can be presentin both persons with gender
dysphoriaand in those diagnosed with eating disorder diagnoses. When individuals endorse
genderdysphoria, they commonly also endorse a dissatisfaction of body shape and/or
appearance. This relationship can be affected by both an individual’s own perception and
society’s expectations of their gender identity, particularly as the individual goes through
puberty. Specifically, as TGNB adolescents develop secondary sexual characteristics such as
changes in voice, hair growth, height, and breast/chest maturation, body dysphoria can
intensify as the discordance between genderidentity and body shape/characteristics become
more pronounced.[1] In eating disorders, specifically anorexianervosaand bulimianervosa,
body dissatisfactionisassociated with a distorted perception of body weightand shape and

resulting behaviors to prevent weight gain.[1]

Studieslookingat the prevalence and association of disordered eatingand gender

dysphoriahave largely been limited to adults, and there are few studies on adolescents and



young adults. The prevalence of eatingdisorders among TGNB youth and young adults, by self-
report or medical documentation, ranges from 5-18%.[4-9] In terms of specificdisordered
eating behaviors, estimates of binge eating behaviors ranged from 29-42%, fasting 10-48%, diet
pill use 2-7%, laxative use 2-5%, and purging 2-18%.[5,10,11] One cross-sectional study
comparing eating disorderdiagnoses and/or disordered eating behaviorsin TGNB youth and
young adults to theircisgender peers found that TGNB students had 4.62 times higher odds of a
self-reported eating disorder diagnosis.[5] In another cross-sectional study, transgender
participants had a higherodds of fastingfor more than 24 hours.[10] Both of these studies
found a higherodds of diet pill and laxative use in transgender participantsin comparison to
cisgender participants. A third cross-sectional study found statistically significant differences
when comparing disordered eating behaviorsamong gender identities of TGNB youth and
young adults. Specifically, 14-18 year old transgender malesreported fewerincidences of
vomitingto lose weight when compared to non-binary youth. When looking at 19-25 year old
participants, fewernon-binary youngadults reported fasting to lose weightin comparison to
transgender females.[11] These studies show that not only are TGNB adolescents and young
adults engagingin eatingdisorder behaviors, butare also at a higherrisk when compared to

theircisgender peers.

Conceptual Framework and Models

Hendricks and Testa adapted the Minority Stress Model to create a conceptual
framework specifically fortransgenderand gender non-conformingindividuals.[3] This
framework describes adverse experiences that are related to gender dysphoriato better

understand the unique needs and protective factors among this population. This framework



was created to assist psychologists and their ability to provide thorough and affirming care, and
can contribute to scientificknowledge by promoting culturally sensitive, accurate, strengths-
based explorations of genderidentity and TGNB experiences. This study created a conceptual
model to theorize how genderdysphoria leads to disordered eatingin TGNB youth. This

conceptual model guidesinclusion of variablesfor analysis and interpretation of results.

Figure 1. Conceptual Model

Individual factors: sex assigned at hirth, gender identity, gender expression, age, socioeconomic status
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This study aims to contribute to the growing body of literature describingthe
prevalence of disordered eatingamong TGNB youth. Additionally, we aim to longitudinally
explore differencesin disordered eatingamonggenderidentities and changes in disordered

eating with gender-affirming care in a multidisciplinary genderclinic.



Methods

Participants and Recruitment

Participants were recruited from Seattle Children’s Gender Clinic from September 2017
to June 2018 to participatein surveys at baseline, 3 months, 6 months, and 12 months. Eligible
participants were those who self-identified as havinga discordance of theirgenderidentity and
sex assigned at birth, which includes non-binary and genderfluid youth, between the ages of 8-
22, English language proficient, and established anew visitappointment during the recruitment
period. Parental consent was obtained for participants younger than 18 years of age. All
participants provided assent/consent. Seattle Children’s Institutional Review Board approved

this research prior to initiation of recruitment.

Data Collection

Once recruited, participants received online surveysto complete at baselineand 3, 6,
and 12 months after establishing care at Seattle Children’s Gender Clinic. The survey included
guestionson a variety of topicsincluding mental health, bullying, sexual attraction and
behaviors, and resilience. Participants completed surveysviaan online survey tool (REDCap™;
Tennessee, USA). After completing each survey, participants were rewarded witha $20 gift

card.

Measures

On the baseline survey, participants answered socio-demographicquestionsincluding

sex assigned at birth, gender identity, race/ethnicity, and enrollmentin school. Gender identity



was assessed with the question, “What is your genderidentity?” with the options of
transgender male (female to male), transgender female (male to female), male, female, and
non-binary or genderfluid. For the purposes of this study, transgender male (female to male)
and male were grouped togetherand transgenderfemale (male to female) and female grouped
togetherto create the genderidentity categories of transmasculine and transfeminine,

respectively.

In the presentstudy, participants were asked about the initiation of gender-affirming
medications at each survey time point including testosterone, estrogen, and pubertal
suppression medications. The initiation of gender-affirming medication(s) was coded as a binary
variable, 0 if the participant had not started a medicationand 1 if they had started at least one

medication by the time that the survey was completed.

The outcome, disordered eating thoughts and behaviors, was measured by a modified
version of the Eating Disorder Examination Questionnaire (EDE-Q). The EDE-Q is a self-reported
guestionnaire based on the Eating Disorder Examination interview, asemi-structuredinterview
that is considered the gold standard measure of eating disorder pathology.[12-15] The EDE-Q
survey consists of questions on disordered eating thoughts and behaviorsin the past 28 days.
Prior studies have established community norms including adolescent males and femalesand
clinical samples of malesand femaleswith eatingdisorders for this tool.[16-18] EDE-Q
guestions eitherhave a Likert scale response or numerical free response. Likert scal e questions
can be analyzedintwo ways and methods for analysis are outlined inthe EDE-Q scoring guide.
The first type of analysis provides frequency data on individual EDE-Q questions. EDE-Q

responses were separated intoregular occurrence, present but not regular occurrence, and no



occurrence. The secondtype of analysis providesinformation on subscale scores: restraint,
eating concern, shape concern, and weight concern. The subscale score is calculated by
summingthe scores of individual EDE-Q questions within a relevant subscale category and
dividing this total by the number of questions that form the subscale. An overall global score is
calculated by summingthe four subscale scores and dividingthat total by the number of
subscales. Due to space/timinglimitations of the parent survey, which included questionsona
variety of mental and physical health topics, we modified the EDE-Q to include 9 of the original
23 Likertscale questions. We specifically included 2-3 questions from each subscale:, 2/5
restraint subscale questions, 2/5 eating concern subscale questions, 3/8 shape concern
subscale questions, and 2/5 weight concern subscale questions. Individual questions from
subscales were chosen based on clinical consensus between two seniorclinicians (Ahrens and
Inwards-Breland) and the clinic social worker/intake coordinator (Hayden). We attemptedto
eliminate primarily overlapping/redundant questions so the breadth of questions were

preserved.

Analysis

We used Stata Statistical Software: Release 16 (StataCorp LLC., College Station TX, USA)
for statistical analyses. Sample sociodemographic characteristics, prevalence of baseline EDE-Q
survey questions, and baseline global and subscale EDE-Q scores are presented by descriptive
statistics. For global and subscale scores, community norms were used for reference, butwe
did not statistically compare the scores of our sample to community norms. Missing data

occurred when a participant did not provide an answerto an EDE-Q question on their survey. If



this occurred, the global and subscale scores were still calculated. All participants answered at

least 8/9 EDE-Q Likertscale questions.

For exploratory analysis, we utilized linearregressionto analyze the effect of identity
(assigned sex at birth, genderidentity, genderexpression), gender-affirming medications, and
time after establishing care in a multidisciplinary clinicon EDE-Q global and eating/restraint
subscale scores. Covariates included in the final multivariate linear regression model were
chosen from a conceptual model, Figure 1, generated from previous literature on disordered
eatingamong TGNB people:genderidentity, gender-affirming medications, age, and time. As
our primary objective was to determine between group effects, we modeled the individual
subjectas arandom effectto take into account the non-independence of repeated assessments
withinindividuals acrosstime. Gender identity is a static variable and gender-affirming
medications, age, and time after establishingcarein a genderclinicare time-varyingvariables.

A p-value of <0.05 was considered significant.

Results

The sampleincluded 108 participants with an average age of 15.4 years (standard deviation
2.1). Almosttwo-thirds (62%) of participants identified as havinga transmasculine gender
identity, 31% transfeminine, and 7% non-binary or gender fluid. Most youth in our sample
identified as white (70%) or multiracial (19%) and most were currently enrolledin school (89%).

Table 1 provides full participant socio-demographic characteristics.



Table 1. Participant Demographics

| %

Age — mean (SD) 15.4(2.1)
-< 13 yearsold 15
-14-16 yearsold 53
-2 17 yearsold 32
Assigned sexat birth

- Female 65
- Male 35
Gender identity

- Transmasculine 62
- Transfeminine 31
- Non-binary/gender fluid 7
Race/ethnicity

- African-American or Black 3
- Asian 3
- Latina or Latino 4
- Multiracial 19

- Native American/American
Indian/Alaskan Native/Native
Hawaiian 1

- Pacific Islander

- White or Caucasian 70
Enrolled in school 89
Type of school

- Home or online school

- Private or charter K-12 8
- Public K-12 74
- Public or private college or

university 5

Modified EDE-Q descriptive statisticsin Figure 1 provide the prevalence of disordered
eatingthoughts and behaviorsinthe past 28 days among a sample of TGNB youth. A majority
of participants demonstrated features of body dysphoria: 83% reported any occurrence of
dissatisfaction with theirshape and 87% reported any occurrence of beinguncomfortable

seeingtheirbody, with 75% reporting regularly feelinguncomfortable seeingtheirbody. We



found that 59% of all participants regularly demonstrated both of these features of body
dysphoria. In consideration of a specificbody shape, participants were asked about concerns
with being overweight. Thirty nine percent of participants regularly felt fat and 35% regularly
experienced astrong desire to lose weight. As for disordered eating behaviors, 15% regularly
limited theiramount of food to influence shape/weightand 16% regularly excluded food from
theirdiet to influence shape/weight. Eating a large amount of food and feeling a loss of control,
a feature of binge eating, was a regular occurrence for 16% of participants. Any occurrence of
purging was 7%, laxative use 2%, and excessive exercise 14%. None of the participants engaged

in all three behaviors of purging, laxative use, and excessive exercise.

Table 2 provides global and subscale EDE-Q scores for study participants as well as the
previously published community normsfor adolescentgirls, adolescent boys, and adult women
and men with eatingdisorders.[15-17] The mean global score for all TGNB participants was
higherthan both the community sample of adolescentgirls and adolescent boys and lower than
both the clinical samples of women with eating disorders and men with eatingdisorders. For
the subscales, both restraint and eating concern scores for participants were lowerthan
adolescentgirls, women with eating disorders, and men with eating disorders, but higher than
adolescentboys. Both weightconcern and shape concern subscale scores for participants were
higherthan adolescentgirls and boys. Additionally, shape concern subscale score was higher

than men with eating disorders.



Figure 2. Prevalence of Disordered Eating Thoughts and Behaviors

PREVALENCE OF DISORDERED EATING
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Regular occurrence of disordered eating thought or behavior described as (a) at least 13 days out of the past 28 days; (b) on average at least
once per week in the past 28 days; (c) on average at least five times per week in the past 28 days; (d) at least half the times a participant ate; (e)

more than “slightly” over the past 28 days



Table 2. EDE-Q Scores

EDE-QScore
Restraint
Eating concern
Weight concern
Shape concern
Global Score

Study Participants

AIITGNB  Transmasc Transfem  Non-binary
n=108 n=67 n=33 n=8

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
0.72(0.18) 0.96(0.23) 1.11(0.37) 0.79(0.42)
1.09(0.22) 1.30(0.23) 0.74(0.25) 0.50(0.29)
2.61(0.38) 2.82(0.34) 1.74(0.37) 1.93(0.70)
3.78(0.27) 3.84(0.26) 3.14(0.31) 3.52(0.56)
2.00(0.17) 2.23(0.22) 1.68(0.28) 1.68(0.37)

Other Samples
Adolescent  Adolescent  Adult women Adult men
girls boys with ED with ED
Clinical
sample of Clinical
General 1,487 adult sample of 386
population General females adult males
sample of  population admittedtoa admittedtoa
1,134 sample of  residential or  residential or
females 12- 530 males  partial partial
18 years 12-18 years hospitalization hospitalization
old old eating eating
enrolled in  enrolled in  disorder disorder
school school program program
Mean (SD)  Mean (SD) Mean (SD) Mean (SD)
1.48(1.57) 0.54(0.97) 3.61(1.82) 2.72(1.90)
1.21(1.38) 0.40(0.72) 3.48(1.47) 2.58(1.64)
2.20(1.82) 0.67(1.05)  4.20(1.62) 3.14(1.87)
2.45(1.88) 0.81(1.18)  4.68(1.51) 3.66(1.88)
1.84(1.54) 0.61(0.86) 4.00(1.44) 3.01(1.63)



Results of the multivariate linearregression model are in Table 3. In multivariate linear

regression analysis, genderidentity, the initiation of gender-affirming medications, and time

after establishing care in a multidisciplinary genderclinicwere not significantly associated with

higherglobal scores or a combination eating concern and restraint subscale scores. Although

not statistically significant, multivariate linearregression analysis does show a possible trend of

higherglobal scores intransmasculine youthin comparison to transfeminine youth (p-value =

0.11).

Table 3. Multivariate Linear Regression Result

Global Eating concern and restraint
Beta co-efficient Beta co-efficient

(95% Cl) p-value (95% ClI) p-value
Gender identity
- Transfeminine (reference) (reference)
- Transmasculine 0.47(-0.11, 1.10) 0.11 0.21(-0.34, 0.76) 0.45
- Non-binary -0.12 (-0.88, 0.64) 0.75 -0.13 (-0.92, 0.65) 0.74
Gender affirming medication* 0.01(-0.26, 0.27) 0.96 0.04(-0.26, 0.35) 0.77
Time after establishing care in gender
clinic 0.01(-0.03, 0.02) 0.54 -0.00 (-0.03, 0.03) 0.92

All regressions control for age

*medications include pubertal blockers, estrogen, and testosterone

Discussion

This study implemented a modified version of a validated eating disorder screeningtool

to 1) describe disordered eatingthoughts and behaviorsin a sample of 108 TGNB youth and 2)

explore trendsin disordered eatingbetween genderidentities afterestablishingcarein a

multidisciplinary gender-affirmingclinic.




Prevalence results show that TGNB youth are experiencing thoughts of body
dissatisfaction, a common feature of gender dysphoria, but are also specifically experiencing
concerns of being overweight with 56.5% of participantsreporting any occurrence of feelingfat
and 48.1% having a strong desire to lose weight. In addition, TGNB youth are not only endorsing
concerning thoughts regarding theirweight, but are also endorsing disordered eating behaviors
that range from features of restrictive eating to binge eating. Although the prevalence of each
behaviorvaried, similarto previous studies, we found that TGNB youth are engagingin purging
behaviorsincluding vomiting, laxative use, and excessive exercise to control theirshape or
weight. Prevalence data confirms the importance of screening TGNB youth by discussing their

relationship tofood, exercise, and their body.

The global and subscale scores of the modified EDE-Q provide standardized results that
can be compared to community norms. With the intersection of genderdysphoria and body
dysphoria, the mean shape concern subscale for TGNB youth is higherthan adolescentgirls,
adolescentboys, and menwith eatingdisorders. The mean global score of TGNB youth is higher
than adolescentgirls and boys, but lowerthan samples of women and men with eating
disorders. Although this study implemented a modified EDE-Q survey, the results are consistent
with previous studies on adults with transgender individuals scoringlowerthan individuals with
eatingdisorders, but exhibiting greaterdisordered eatingthoughts and behaviors in

comparison to cisgender controls.[19, 20]

When comparing EDE-Q scores among genderidentities using multivariate linear
regression after controlling for age, initiation of gender-affirming medications, and time, we

saw a non-significanttrend indicating that transmasculine youth may have higherglobal scores



than transfeminine youth. If true, this may be due to factors that are unique to their gender
identity and/or sex assigned at birth. Transmasculine youth may feel pressure to change their
habits to conform to societal expectations of masculinity including exercising to become more
muscular and restrictingto minimize curves. In a matched control study of adults by Witcomb
et al,, cisgenderfemalesand transgender malesreported higherlevels of body dissatisfactionin
comparison to cisgender males and transfemales.[19] The study hypothesizesthattransgender
males continue to be influenced by cultural aspects of beingfemale due to theirassigned sex at
birth.[18] While our study cannot conclude that transmasculine youth are higherrisk of
disordered eatingin comparison to transfeminine youth, this potential trend supports the
importance of future research with larger samples of TGNB youth. If results of future studies
statistically confirm this trend, screeningand management of disordered eating can be tailored

to TGNB individuals thatare assigned female at birth.

There was no significantdifference in EDE-Q global or eating/restraint subscale scores
when comparing participants before and after initiation of gender-affirming medications or
with time after establishingcare in a gender-affirmingclinic. This may be due to the limited
time frame of the study. Participants completed the first survey at baseline and the last survey
approximately 12 months later. Participants that started gender-affirming medications later
during those 12 months may not have experienced enough time between surveysto capture

any changes in disordered eating thoughts or behaviors.

Although this longitudinal study contributesto a small, but growing body of literature on
disordered eatingamong TGNB youth, this study is not without limitations. Generalizabilityis

difficult given the homogenous sample size of mostly white (70.1%) and gender binary (92.6%)



youth. With a small number of non-binaryand genderfluid youth, there may be insufficient
power to determine true effect differences between genderidentities. Additionally, all
participants were recruited from Seattle Children’s Gender Clinicand thus, receivinggender-
affirming care at a clinicthat also provides expertise in otheradolescent medicine topics
including eating disorders. Participants are, therefore, more likely to be supportedin their
affirmed gender by their parents at a youngerage and screened and treated for eating
disordersin comparison to the general population of TGNB youth. Although this study controls
for age, this study does not assess the effects of pubertal development ondisordered eating.
TGNB youth may experience increasing levels of body dysphoria associated with the
development of secondary sexual characteristics, and future studies can integrate tools such as
Petersen’s Pubertal Developmental Scale to betterassess this.[21] Lastly, a shortened version
of the EDE-Q was implemented for this study. The modified EDE-Q has not been validated.
Therefore, comparisons between TGNB youth and other groups in global and subscale scores

should be made cautiously.

Future longitudinal research should endeavorto include large samples of youth to
capture a diversity of race, ethnicity, genderidentity, and support around affirmed gender, and
should control for broader groups of demographicand psychosocial characteristics. If cisgender
youth are additionally recruited, future studies can also explore differencesin disordered eating
thoughts and behaviors between TGNB and cisgenderyouth as well as youth assigned female at
birth and youth assigned male at birth. There are currently no clinical guidelinesaround
disordered eatingin TGNB youth. Current and future research can inform the establishment of

standards of care for effective screeningand management of eating disordersin TGNB youth.
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