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Abstract
Background
Despite the high prevalence of eating disorders in gender diverse adolescents, little is known about the characteristics of gender diverse youth with eating disorders who require inpatient medical stabilization. The primary objective of this study was to describe the medical, anthropometric, and psychiatric characteristics of gender diverse adolescents hospitalized for eating disorders and compare these characteristics to cisgender peers hospitalized for eating disorders. The secondary objective was to evaluate percent median body mass index as one marker of malnutrition and treatment goal body mass index as a recovery metric between patients’ birth-assigned sex and affirmed gender using standardized clinical growth charts.

Methods
A retrospective chart review was conducted of 463 patients admitted to an inpatient eating disorders medical unit between 2012 and 2020. To compare medical, anthropometric, and psychiatric data between gender diverse and cisgender patients, chi-square/Fisher’s exact and t-tests were used. Clinical growth charts matching the patients’ birth-assigned sex and affirmed gender identity were used to assess percent of median body mass index and treatment goal body mass index.

Results
Ten patients (2.2%) identified as gender diverse and were younger than cisgender patients [13.6 (1.5) years vs. 15.6 (2.7) years, p = 0.017]. Gender diverse patients were hospitalized with a higher percent median body mass index compared to cisgender peers [97.1% (14.8) vs. 87.9% (13.7), p = 0.037], yet demonstrated equally severe vital sign instability such as bradycardia [44 (8.8) beats per minute vs. 46 (10.6) beats per minute, p = 0.501], systolic hypotension [84 (7.1) mmHg vs. 84 (9.7) mmHg, p = 0.995], and diastolic hypotension [46 (5.8) mmHg vs. 45 (7.3) mmHg, p = 0.884]. Gender diverse patients had a higher prevalence of reported anxiety symptoms compared to cisgender patients (60% vs. 28%, p = 0.037).

Conclusions
Gender diverse patients demonstrated complications of malnutrition including vital sign instability despite presenting with a higher weight. This is consistent with a greater proportion of gender diverse patients diagnosed with atypical anorexia nervosa compared to cisgender peers. Additionally, psychiatric comorbidities were present among both groups, with a larger percentage of gender diverse patients endorsing anxiety compared to cisgender patients.

Plain English Summary
Gender diverse is a term that includes gender identities such as (but not limited to) transgender, non-binary, and gender fluid. Eating disorders are becoming increasingly recognized among this population. In recent years there has been a better understanding of the risk factors and screening for eating disorders in the outpatient setting for gender diverse adolescents. However, the medical, anthropometric, and psychiatric characteristics of gender diverse adolescents with eating disorders requiring inpatient medical stabilization are poorly understood. This study examines these characteristics in gender diverse adolescents hospitalized for eating disorder-related medical complications from 2012 to 2020. Gender diverse adolescents presented for medical hospitalization with signs of malnutrition, including vital sign instability and laboratory abnormalities, as well as additional psychiatric diagnoses such as depression and anxiety. Understanding the medical, anthropometric, and psychiatric presentation of this population can lead to more tailored and comprehensive care with the potential to reduce the risks of adverse health outcomes.
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Background
Gender diverse individuals experience an incongruity between their sex assigned at birth and their gender identity [1–3]. While the terminology for this population is varied, we will use the terms ‘transgender male’/male gender identity to refer to a birth-assigned female who identifies as male, ‘transgender female’/female gender identity to refer to a birth-assigned male who identifies as female, ‘non-binary’ to refer to individuals who do not identify as either male or female, ‘gender fluid’ to refer to individuals whose gender identity is not fixed, ‘cisgender’ to refer to individuals whose gender identity aligns with their birth-assigned sex, and ‘gender diverse’ as an overarching term to encompass the diversity of gender identities other than cisgender [3–5]. We define gender dysphoria as distress related to the incongruence between a person’s birth-assigned sex and gender identity [6]. Additionally, we define body dissatisfaction as negative feelings toward one’s body which typically takes on a key role in gender dysphoria [1].
Transgender and other gender diverse individuals are at increased risk for development of eating disorders due to significant risk factors including stigma, discrimination, and body dissatisfaction [7–10]. This population may engage in eating disorder behaviors to mitigate or suppress secondary sex characteristics [1, 7, 10–15]. For example, the desire to suppress menstruation and other secondary female sex characteristics are risk factors for disordered eating behaviors in transgender males [2, 16]. Similarly, the desire for ‘thinness’ or to minimize secondary male sex characteristics are associated with eating disorder behaviors in transgender females [2, 17]. Striving for perfectionism, anxiety symptoms, and low self-esteem are additional risk factors for eating disorders among transgender individuals [2, 18].
Gender diverse individuals experience disproportionately high rates of mood disorders, self-injurious behaviors, and suicidality which are associated with gender dysphoria, bullying, victimization, and other forms of stigmatization [19–22]. Notably, transgender and gender diverse individuals with eating disorders have the highest rates of self-harm, suicidal ideation, and suicide attempts [7, 10]. As psychiatric comorbidities often portend negative long-term outcomes in those with eating disorders, it is critical to examine gender diverse adolescents who experience eating disorders to better understand their unique risk and vulnerability for psychiatric comorbidities and medical instability [23–27].
Risk factors and symptomatology of gender diverse adolescents seeking outpatient care for eating disorders has recently been explored [14]. However, a gap remains in the presenting medical, anthropometric, and psychiatric characteristics of gender diverse adolescents with eating disorders that require medical hospitalization. As medical hospitalizations for eating disorders continue to rise, it is imperative to understand these characteristics of gender diverse adolescents in order to deliver tailored, evidence-based interventions for this vulnerable population [28, 29].
Percent median body mass index (% mBMI) is one widely used marker to determine the degree of malnutrition with less than 70% mBMI indicating severe malnutrition, 70–79% mBMI indicating moderate malnutrition, and 80–90% mBMI indicating mild malnutrition [30]. This metric is often used to determine if a patient requires an inpatient level of care.
Treatment goal weight (TGW) represents a weight in which a patient demonstrates medical and psychologic recovery from an eating disorder [31]. TGW is determined by a variety of factors including the patient’s age, height, previous growth trajectory, and pubertal stage [31, 32]. As such, the TGW should be individualized with each patient [31]. TGW is an important metric in the care of individuals hospitalized for eating disorders as TGW is used to calculate the caloric goal of refeeding protocols which has been shown to affect the length of hospital stay [33]. In other words, patients with higher TGW will have higher caloric goals. When using an evidence-based refeeding approach which starts at a caloric threshold and advances systematically day by day, it will take longer to reach a higher caloric goal and lengthen hospital stays [33]. For the purposes of our study, we will be using treatment goal body mass index (BMI) which is determined similarly to TGW.
Standard clinical practice uses sex-based growth charts to establish weight trajectory targets for the medical and psychological recovery of young people with eating disorders. This practice can present a clinical challenge for providers caring for individuals treated with gonadotropin-releasing hormone (GnRH) agonist therapy as a form of pubertal suppression or for those utilizing feminizing or masculinizing gender affirming medications [2, 7, 34, 35]. The current recommendations for establishing TGW for gender diverse adolescents on affirming therapy are for providers to refer to growth charts for the individual’s birth-assigned sex and gender identity [2, 34, 35]. Kidd et al. has previously demonstrated this using theoretical BMI measures, however, to our knowledge, this has not been demonstrated with real-world patient anthropometric measures [34]. Research informing the use of growth charts in the gender diverse population will allow for the provision of individualized and gender-affirming treatment.
The purpose of this study is to expand the knowledge of gender diverse adolescents hospitalized for medical complications of eating disorders. We describe the medical, anthropometric, and psychiatric characteristics in 10 gender diverse adolescents admitted to a large inpatient medical stabilization unit between 2012 and 2020 and compare these characteristics to cisgender patients. We also compare % mBMI as a marker of nutritional status and treatment goal BMI as a recovery metric between patients’ birth-assigned sex growth chart and gender-affirmed clinical growth chart for those with a binary gender identity and birth-assigned sex growth chart with ‘alternative’ growth chart for those with a non-binary identity.

Methods
Ten gender diverse adolescents were identified through retrospective chart review of 463 adolescents and young adults, aged 9–25 years, admitted to a large inpatient medical stabilization unit at the University of California, San Francisco between May 2012 and August 2020. Patients were considered gender diverse if their birth-assigned sex was different from their gender identity as listed in the history and physical at time of admission. Patients were considered cisgender if their birth-assigned sex was the same as their listed gender identity. Patients were also categorized as cisgender if they did not have gender identity listed at time of hospitalization. Gender identity was categorized as transgender male/male gender identity, transgender female/female gender identity, non-binary, and other. Other included gender fluid and ‘no label’.
Demographic data collected included age, birth-assigned sex, gender identity, race, and ethnicity. Medical and anthropometric data collected included weight at time of admission, height, vital signs during hospitalization, treatment goal BMI from clinical notes, laboratory analysis, and utilization of gender-affirming medical therapy. Psychiatric data collected included eating disorder diagnoses and comorbid psychiatric diagnoses.
Patients were admitted with eating disorder diagnoses already known (as determined by outpatient health care providers) or were newly diagnosed after psychological assessment during hospitalization. Eating disorder diagnoses were reclassified per Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) criteria for those patients diagnosed using Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria [6]. To allow for sufficient sample for analyses, eating disorder diagnosis was classified into three categories: anorexia nervosa (AN), other specified feeding and eating disorders (OSFED) which includes atypical anorexia nervosa, and other. ‘Other’ included avoidant restrictive food intake disorder, bulimia nervosa, and unspecified eating disorder.
Psychiatric diagnoses for patients included self-reported pre-existing psychiatric diagnoses and psychiatric diagnoses made during hospitalization by psychologists. We created a category of depression which included the DSM-IV and DSM-5 diagnoses of major depressive disorder, depressive disorder not otherwise specified, and unspecified depression. The anxiety category included generalized anxiety disorder, social anxiety disorder, anxiety not otherwise specified, and unspecified anxiety. The category of suicidality included history of suicidal ideation, history of suicide attempt, or history of self-injurious behavior. This information was collected from the patient’s history and physical clinical note or from the psychological assessment during hospitalization.
Patient’s height and weight were used to calculate BMI [36]. Percent (%) mBMI was determined by dividing patient’s BMI at admission by the 50th percentile BMI for age using both female and male Centers for Disease Control and Prevention (CDC) BMI growth charts [37]. Treatment goal BMI for each patient at the University of California, San Francisco is determined using a patient’s historical growth trend and based on returning to a BMI percentile that predated onset of the eating disorder. Treatment goal BMI at corresponding BMI percentiles were plotted for each patient on CDC BMI growth charts. For the purposes of this manuscript, we use ‘birth-assigned sex growth chart’ to note plotting the patient’s anthropometric data on the growth chart consistent with their birth-assigned sex. For example, a transgender male’s birth-assigned sex growth chart would be plotting his growth data on the CDC female growth chart. We use ‘gender affirmed growth chart’ to note plotting the patient’s data on the growth chart consistent with their affirmed gender. For example, a transgender male’s gender affirmed growth chart would be plotting his growth data on the CDC male growth chart. For patients with a non-binary identity or ‘Other’ gender identity, we use birth-assigned sex growth chart to note plotting of data on the CDC female growth chart as all the non-binary patients were designated female at birth. We use ‘alternative growth chart’ to note plotting non-binary and gender fluid patient data on the CDC male growth chart. Laboratory results were coded as normal or abnormal based on University of California, San Francisco laboratory reference ranges.
Descriptive statistics were used to analyze data. Fisher’s exact, Chi square or t-tests were used to examine potential differences in medical, anthropometric, and psychiatric characteristics between gender diverse patients and cisgender patients. Analyses used Stata 17 (Stata Corp LP, College Station, TX).

Results
Demographic, anthropometric, and medical characteristics of participants are shown in Table 1. Ten patients (2.2%) met criteria for this study. Of the 10 patients, 3 identified as transgender male, 3 as transgender female, 2 identified as non-binary, and 2 as other which included gender fluid and ‘no label’. The gender diverse patients were significantly younger compared to cisgender patients [13.6 (1.5) vs. 15.6 (2.7) years, p = 0.017] (Table 1). Gender diverse patients had a significantly higher % mBMI compared to cisgender peers [97.1 (14.8) vs. 87.9 (13.7)%, p = 0.037] (Table 1). Gender diverse patients did not differ from cisgender peers by average heart rate nadir or blood pressure nadir. Free thyroxine levels were lower in gender diverse versus cisgender patients [10.5 (3.5) vs. 12.0 (1.8) pmol/L, p = 0.008] (Table 1).Table 1Demographic, anthropometric, and medical characteristics of adolescents and young adults hospitalized for an eating disorder by gender identity


	 	Gender diversea (n = 10)
	Cisgender (n = 453)
	P-valueb

	Age, years
	13.6 ± 1.5
	15.6 ± 2.7
	0.017

	Race, n (%)
	 	 	0.270

	 White or Caucasian
	5 (50.0)
	286 (63.1)
	 
	 Asian or NHOPIc
	3 (30.0)
	38 (6.4)
	 
	 Black or African American
	0 (0.0)
	14 (3.1)
	 
	 Other
	2 (20.0)
	97 (21.4)
	 
	 Unknown/Declined
	0 (0.0)
	18 (4.0)
	 
	Ethnicity, n (%)
	 	 	1.000

	 Hispanic
	2 (20.0)
	86 (19.0)
	 
	 Non-Hispanic
	8 (80.0)
	341 (75.3)
	 
	 Unknown/Declined
	0 (0.0)
	26 (5.7)
	 
	BMI kg/m2
	18.8 ± 2.9
	17.8 ± 2.8
	0.261

	Percent median BMId
	97.1 ± 14.8
	87.9 ± 13.7
	0.037

	Vital signs
	 	 	 
	 Pulse (beats per minute) nadir during hospitalization
	44 ± 8.8
	46 ± 10.6
	0.501

	 Systolic pressure (mmHg) nadir during hospitalization
	84 ± 7.1
	84 ± 9.7
	0.995

	 Diastolic pressure (mmHg) nadir during hospitalization
	46 ± 5.8
	45 ± 7.3
	0.884

	Electrolyte analysis at admission
	 	 	 
	 Sodium (mmol/L)
	139 ± 1.6
	138 ± 8.7
	0.966

	 Potassium (mmol/L)
	3.8 ± 0.3
	3.9 ± 0.7
	0.526

	 Magnesium (mg/dL)
	2.1 ± 0.2
	2.1 ± 0.2
	0.882

	 Phosphorous (mg/dL)
	3.9 ± 0.5
	4.0 ± 2.1
	0.892

	Other laboratory evaluation at admission
	 	 	 
	 White blood cell count (× 109/L)
	5.4 ± 0.9
	6.1 ± 1.8
	0.222

	 Hemoglobin (g/dL)
	12.8 ± 1.1
	13.0 ± 1.2
	0.698

	 Hematocrit (%)
	38.0 ± 2.7
	38.3 ± 3.2
	0.776

	 Thyroid stimulating hormone (mIU/L)
	1.5 ± 1.2
	2.0 ± 1.4
	0.274

	 Free thyroxine (pmol/L)
	10.5 ± 3.5
	12.0 ± 1.8
	0.008

	 Aspartate transaminase (U/L)
	25 ± 4.2
	29 ± 35.4
	0.725

	 Alanine transaminase (U/L)
	20 ± 7.5
	22 ± 29.1
	0.849

	 Triglycerides (mg/dL)
	25 ± 19.8
	47 ± 33.3
	0.111

	 Cholesterol (mg/dL)
	163 ± 24.5
	166 ± 41.6
	0.849

	 Zinc (µg/dL)
	64 ± 11.2
	64 ± 14.7
	0.950


Table values are mean ± SD for continuous variables and n (column %) for categorical variables
aGender diverse refers to transgender, non-binary, gender fluid, and other
bT-test was used for continuous variables. Chi Square or Fisher's exact test if n < 5 was used for categorical variables
cNHOPI, Native Hawaiian and Other Pacific Islanders
dPatient’s BMI at admission divided by 50th percentile body mass index for age and sex
Bold indicates P < 0.05



Gender diverse patients had laboratory abnormalities as shown in Table 2. A significantly higher percentage of gender diverse patients had hypertriglyceridemia compared to cisgender patients (40 vs. 10.6%, p = 0.018) (Table 2). Hypercholesterolemia did not differ by group. Two (20%) of gender diverse patients had evidence of anemia, which did not differ from cisgender peers (p = 0.638) (Table 2). Electrolyte abnormalities were present in two (20%) gender diverse patients, with no differences as compared to cisgender peers (Table 2).Table 2Percentage of adolescents and young adults with laboratory abnormalities during entirety of hospitalization for an eating disorder by gender identity


	 	Gender diversea (n = 10)
	Cisgender (n = 453)
	P-valueb

	Hypokalemia (< 3.5 mmol/L)c
	20.0 (2)
	14.8 (67)
	0.649

	Hypomagnesemia (< 1.7 mg/dL)c
	0.0 (0)
	1.6 (7)
	1.000

	Hypophosphatemia (< 2.9 mg/dL)c
	10.0 (1)
	4.4 (20)
	0.374

	Leukopenia (< 4.5 × 109/L)c
	10.0 (1)
	15.7 (71)
	1.000

	Anemia (< 11.8 g/dL)c
	20.0 (2)
	13.9 (63)
	0.638

	Elevated aspartate transaminase (> 35 U/L)d
	20.0 (2)
	15.5 (70)
	0.659

	Elevated alanine transaminase (> 24 U/L)d
	50.0 (5)
	26.3 (119)
	0.141

	Hypertriglyceridemia (> 129 mg/dL)d
	40.0 (4)
	10.6 (48)
	0.018

	Hypercholesterolemia (> 199 mg/dL)d
	30.0 (3)
	21.9 (99)
	0.465


Table values are column percentage (n), percentages may not sum to 100% due to rounding
aGender diverse refers to transgender, non-binary, gender fluid, and other
bFisher’s exact test was used for categorical variables where n < 5
cLower limit of normal values based on University of California San Francisco laboratory reference range
dUpper limit of normal values based on University of California San Francisco laboratory reference range
Bold indicates P < 0.05



Eating disorder diagnoses and psychiatric comorbidities are shown in Tables 3 and 4, respectively. A greater percentage of gender diverse patients had a diagnosis of OSFED, which were all atypical anorexia nervosa, compared to cisgender peers (70 vs. 31%, p = 0.009) (Table 3). There was no difference seen in the percent diagnosed with AN. Six (60%) gender diverse patients had a coexisting diagnosis of anxiety and 5 (50%) had a diagnosis of depression. Six (60%) gender diverse patients had more than one psychiatric illness at time of presentation. Four (40%) of gender diverse had a history of self-harm and/or suicidality. When compared to cisgender peers, a higher percent of gender diverse patients reported anxiety (60 vs. 28%, p = 0.037) (Table 4).Table 3Eating disorder diagnoses among adolescents and young adults hospitalized for an eating disorder by gender identity


	 	Gender diversea (n = 10)
	Cisgender (n = 453)
	P-valueb

	Anorexia nervosac
	30.0 (3)
	58.7 (266)
	0.103

	Other specified feeding and eating disorderd
	70.0 (7)
	31.1 (141)
	0.009

	Othere
	0.0 (0)
	10.2 (46)
	0.608


Table values are column percentage (n), percentages may not sum to 100% due to rounding
aGender diverse refers to transgender, non-binary, gender fluid, and other
bFisher’s exact test was used for categorical variables as n < 5
cAnorexia nervosa includes both restricting subtype and binge/purge subtype
dOSFED includes Atypical Anorexia Nervosa and Purging Disorder
eOther includes Avoidant Restrictive Food Intake Disorder, Bulimia nervosa, and unspecified eating disorder
Bold indicates P < 0.05


Table 4Psychiatric comorbidities among adolescents and young adults hospitalized for an eating disorder by gender identity


	 	Gender diversea (n = 10)
	Cisgender (n = 453)
	P-valueb

	Depressionc
	40.0 (4)
	30.0 (136)
	0.499

	History of suicidalityd
	40.0 (4)
	21.9 (99)
	0.240

	Anxietye
	60.0 (6)
	28.0 (127)
	0.037


Table values are column percentage (n)
aGender diverse refers to transgender, non-binary, gender fluid, and other
bFisher’s exact test was used for categorical variables as n < 5
cDepression includes diagnoses of major depressive disorder, depressive disorder not otherwise specified, and unspecified depression
dHistory of suicidality includes history of suicide attempt, suicidal ideation or self-injurious behavior
eAnxiety includes diagnoses of generalized anxiety disorder, social anxiety disorder, anxiety not otherwise specified, and unspecified anxiety
Bold indicates P < 0.05



Comparisons of % mBMI evaluation using birth-assigned sex and gender-affirmed/alternative growth charts are shown for those with AN (Table 5) and OSFED (Table 6). A significant difference was seen in % mBMI between birth-assigned sex and gender affirmed/alternative growth charts for those gender diverse patients with a diagnosis of AN [85.5 (2.95) vs. 86.5 (2.88)%, p = 0.0031] (Table 5). For those with OSFED, the difference in % mBMI between growth charts followed a similar trend as was seen in AN, however the difference was not significant [106.7 (10.86) vs. 107.6 (11.47)%, p = 0.067]. As shown in Table 7, no difference was seen when comparing treatment goal BMI between birth-assigned sex and gender affirmed/alternative growth charts (Table 7).Table 5Comparison of percent median body mass index using birth-assigned sex and gender-affirmed/alternative growth charts in those with anorexia nervosa


	Age
	Sex assigned at birth
	Gender identity
	Percent mBMI based on sex assigned at birth growth curves
	Percent mBMI based on gender-affirmed/alternative growth curves
	P-value

	 	 	 	 	 	0.0031

	12 years 6 months
	Female
	Non-binary
	85.3
	86.3
	 
	13 years 5 months
	Female
	Other
	84.1
	85.5
	 
	13 years 9 months
	Female
	Non-binary
	89.6
	90.5
	 
	14 years 10 months
	Female
	Male
	82.8
	83.7
	 
	 	 	Average
	85.5
	86.5
	 

Bold indicates P < 0.05


Table 6Comparison of percent median body mass index using birth-assigned sex and gender-affirmed/alternative growth charts in those with other specified feeding and eating disorder


	Age
	Sex assigned at birth
	Gender identity
	Percent mBMI based on sex assigned at birth growth curves
	Percent mBMI based on gender-affirmed/alternative growth curves
	p-value

	 	 	 	 	 	0.067

	12 years 5 months
	Female
	Male
	123.5
	125.6
	 
	12 years 8 months
	Female
	Other
	108.6
	110.4
	 
	14 years 6 months
	Female
	Male
	99.5
	100
	 
	14 years 10 months
	Male
	Female
	100
	99.5
	 
	16 years 2 months
	Male
	Female
	114
	114.6
	 
	16 years 5 months
	Male
	Female
	94.3
	95.2
	 
	 	 	Average
	106.7
	107.6
	 


Table 7Comparison of treatment goal body mass index using birth-assigned sex growth charts and gender-affirmed/alternative growth charts


	Age
	Sex assigned at birth
	Gender identity
	Treatment goal BMI based on sex assigned at birth growth curves
	Treatment goal BMI based on gender-affirmed/alternative growth curves
	p-value

	 	 	 	 	 	0.204

	14 years 10 months
	Female
	Male
	19.8
	19.7
	 
	12 years 6 months
	Female
	Non-binary
	18.2
	18.1
	 
	13 years 9 months
	Female
	Non-binary
	21.5
	21.0
	 
	14 years 6 months
	Female
	Male
	22.0
	21.6
	 
	16 years 5 months
	Male
	Female
	20.8
	20.6
	 
	13 years 5 months
	Female
	Other
	18.9
	18.7
	 
	12 years 8 months
	Female
	Other
	20.7
	20.2
	 
	16 years 2 months
	Male
	Female
	29.0
	27.6
	 
	14 years 10 months
	Male
	Female
	26.6
	27.9
	 
	12 years 5 months
	Female
	Male
	23.3
	22.4
	 
	 	 	Average
	22.0
	21.8
	 




Discussion
To our knowledge this is one of the first studies of gender diverse adolescents admitted for medical stabilization from complications of eating disorders. Notably, the gender diverse patients were younger than cisgender peers and younger when compared to previous descriptive studies of inpatient samples [38–40]. These findings are worrisome as gender diverse adolescents with eating disorders are medically unstable at a younger age, suggesting that eating disorder behaviors could have started years prior or before adolescence. Previous evidence suggests that a younger onset of eating disorder behaviors leads to worsened outcomes [41, 42]. Thus, we recommend early screening for disordered eating/eating disorders among this population starting in childhood.
In addition to being younger, OSFED (specifically atypical anorexia nervosa), was the most common diagnosis among gender diverse patients. A greater percentage of gender diverse patients had a diagnosis of OSFED compared to cisgender peers. This corresponds to the gender diverse patients presenting for hospitalization with a higher % mBMI compared to cisgender peers. The findings seen with the gender diverse patients are consistent with what is known about atypical anorexia nervosa [43]. Gender diverse patients were just as medically unstable with bradycardia, hypotension, and laboratory abnormalities, despite a higher weight compared to cisgender peers. Gender diverse patients had a higher prevalence of hypertriglyceridemia compared to cisgender peers. The mechanism of hypertriglyceridemia in the gender diverse patients is unclear. We hypothesize that this could be related to malnutrition due to hepatic oxidative stress that has been described in animal studies [44]. Gender diverse patients had lower free thyroxine levels compared to cisgender peers which has been described as a potential endocrinologic change in those presenting with eating disorders at a younger age [41].
Determination of which growth charts to use for gender diverse youth with eating disorders remains a clinical conundrum [2, 29, 30]. Our study attempts to shed light on this question by evaluating our patients’ % mBMI at presentation and treatment goal BMI by using both birth-assigned sex growth charts and gender affirmed growth charts. While our results show a statistically significant difference between growth charts for % mBMI, this is not clinically significant in actual practice as patients remained in a similar category of malnutrition whether birth-assigned, or gender affirmed growth charts were used. We showed no difference in treatment goal BMI between growth charts. While we did not see statistical differences in treatment goal BMI between birth-assigned sex growth chart and gender affirmed growth chart, many suggest using the curves of the patient’s affirmed gender, particularly if the patient is on gender-affirming hormone therapy [7, 34, 35]. Thus, we conclude that the use of gender affirmed growth curves to plot % mBMI and treatment goal weight/BMI is a reasonable approach for gender diverse patients as there is minimal difference but will promote inclusive care. Using both standard male and female growth charts to determine average % mBMI and treatment goal BMI based on historical curves could be beneficial for non-binary and gender fluid patients as suggested in previous studies [2, 34, 35]. While our study does not show a difference between curves, a previous report by Kidd et al. showed differences at the extremes of growth curves using two theoretical cases [34]. Additionally, Lee et al. has shown differences in bone mineral density scores by comparing bone mineral density of gender diverse youth using male and female reference standards [45].
Of the 10 gender diverse patients, 3 were on gender affirming medical therapy at time of admission. These 3 patients all identified as female and were on feminizing therapy with estradiol and a GnRH agonist for testosterone suppression. Gender-affirming medical therapy can improve long term outcomes for transgender youth [35, 46, 47]; however, the patients in our study highlight that a patient can be on gender-affirming therapy and still struggle with an eating disorder. This suggests that providers should still screen for and recognize signs of eating disorders in gender diverse individuals regardless of affirming medical therapy.
A large percentage of our patients had psychiatric comorbidities as well as history of self-injurious behavior and suicidality. Of significance, gender diverse patients had more anxiety compared to cisgender peers. High rates of psychiatric comorbidities is a common theme among gender diverse adolescents, however, gender diverse adolescents with eating disorders are particularly vulnerable [14, 35].Given the psychiatric complexities of this population, we agree with Donaldson et al. who has previously suggested that interdisciplinary teams are vital in caring for gender diverse youth with eating disorders [35].
There are several limitations to this study that should be noted. First, the sample size of our gender diverse patient population is small and limited to 10 patients. This small sample size may limit the power to detect other significant differences from cisgender patients. The small sample size and given that this data was collected from a single tertiary care hospital in San Francisco, California may limit the generalizability of the findings to other inpatient populations. Second, this study is retrospective and observational nature, which precludes causal inferences. Additionally, a retrospective study encompassing 8 years brings up additional limitations, specifically for gender identity. Societal changes during 2012–2020 could have impacted providers inquiring about a patient’s gender identity, level of comfort a patient had in disclosing gender concerns, and access to gender affirming hormone therapy during these years. Another limitation includes the use of pre-existing psychiatric history and suicidality collected by self-report, introducing recall bias and heterogeneity into diagnostic reporting. Additionally, we were unable to fully evaluate the interplay that can be seen with body dysmorphia and development of eating disorders in gender diverse adolescents given the limited data available. As discussed previously, body dissatisfaction in gender diverse youth has been shown to be a risk factor for development of disordered eating, and we advocate for the evaluation of body dissatisfaction as part of eating disorder presentation in this population for future studies [1, 2, 5]. Additionally, we had limited data for the patients on gender-affirming hormone therapy and thus are not able to make conclusions about linear growth trends before and after starting therapy. Future areas of research should investigate the impact of gender-affirming hormone therapy on weight status and growth trends in this population.
Despite these limitations, to our knowledge we are the first to explore characteristics of gender diverse adolescents with eating disorders in an inpatient setting and to demonstrate that use of gender affirmed growth curves is a realistic approach with patient data.

Conclusions
This study describes the medical, anthropometric, and psychiatric characteristics of transgender and other gender diverse adolescents with eating disorders admitted for medical stabilization and compares these characteristics to cisgender peers. We demonstrate that gender diverse patients present for medical stabilization at a younger age and higher weight compared to cisgender peers. Thus, it is imperative to screen these patients for disordered eating/eating disorder behaviors starting prior to adolescence with the goals of preventing medical instability and need for inpatient hospitalization. We show that differences in % mBMI between birth-assigned sex and gender affirmed growth curves can be detected. However, these differences in our sample were of minimal clinical significance, and thus we recommend referencing both growth curves to trend patients’ weight trajectory for gender diverse patients struggling with eating disorders. In particular, use of the gender affirmed/alternative growth charts in conjunction with birth-assigned sex charts can be a form of gender-affirming care for transgender, non-binary, and other gender diverse adolescents. Gender diverse patients demonstrate profound medical and psychiatric complications alongside their eating disorders. Larger prospective studies are needed to establish tailored, evidence-based treatment guidelines to improve long-term health outcomes for this vulnerable population.

Author contributions
AC conceptualized and designed the study, developed the methodology, conducted the analyses, drafted the initial manuscript, and reviewed and revised the manuscript. SV drafted parts of the initial manuscript and reviewed and revised the manuscript. AG, KG, SB, and AD critically reviewed and revised the manuscript. JN helped conceptualize the study and reviewed and revised the manuscript. All authors read and approved the final manuscript.

Funding
A.C. was supported in part by the Health Resources and Services Administration (HRSA) of the U.S. Department of Health and Human Services (HHS) under grant number T71MC00003, Leadership Education in Adolescent Health (LEAH-T71). This information or content and conclusions are those of the author and should not be construed as the official position or policy of, nor should any endorsements be inferred by HRSA, HHS or the U.S. Government; AC is supported by National Research Service Award T32 GM07546 from the National Institute of Health; S.R.V. was funded by Robert Wood Johnson Foundation Amos Medical Faculty Development Program and National Institute on Minority Health and Health Disparities (K23MD015044); J.M.N. was funded by the National Heart, Lung, and Blood Institute (K08HL159350).

Availability of data and materials
The data that support the findings of this study are available on request from the corresponding author, AC. The data are not publicly available due to confidentiality restrictions e.g., their containing information that could compromise the privacy of research participants.

Declarations
Ethics approval and consent to participate
This retrospective chart review study involving 463 human participants was in accordance with the ethical standards of the institutional and national research committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. The Institutional Review Board (IRB) of the University of California, San Francisco approved this study. This research study was conducted retrospectively from data obtained for clinical purposes. The IRB of the University of California, San Francisco determined that our study did not need informed consent.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts to declare.


References
	1.
Jones BA, Haycraft E, Murjan S, Arcelus J. Body dissatisfaction and disordered eating in trans people: a systematic review of the literature. Int Rev Psychiatry. 2016;28(1):81–94.Crossref

	2.
Nagata JM, Ganson KT, Austin SB. Emerging trends in eating disorders among sexual and gender minorities. Curr Opin Psychiatry. 2020;33(6):562–7.Crossref

	3.
National LGBTQIA+ Health Education Center: A Program of the Fenway Institute. LGBTQIA+ Glossary of Terms for Health Care Teams (2020). Accessed 25 Aug 2022.

	4.
Rafferty J, Committee on Psychosocial Aspects of Child and Family Health, Committee on Adolescence, Section on Lesbian G Bisexual, and Transgender Health and Wellness, Yogman M, Baum R, et al. Ensuring comprehensive care and support for transgender and gender-diverse children and adolescents. Pediatrics. 2018;142(4):e20182162.

	5.
Centers for Disease Control and Prevention: Terminology https://​www.​cdc.​gov/​healthyyouth/​terminology/​sexual-and-gender-identity-terms.​htm (2019). Accessed 15 Aug 2022.

	6.
Diagnostic and statistical manual of mental disorders: DSM-5. Washington, DC: American Psychiatric Publishing; 2013.

	7.
Geilhufe B, Tripp O, Silverstein S, Birchfield L, Raimondo M. Gender-affirmative eating disorder care: Clinical considerations for transgender and Gender Expansive Children and Youth. Pediatric Annals. 2021;50(9).

	8.
Watson RJ, Veale JF, Saewyc EM. Disordered eating behaviors among transgender youth: probability profiles from risk and protective factors. Int J Eat Disord. 2017;50(5):515–22.Crossref

	9.
Testa RJ, Rider GN, Haug NA, Balsam KF. Gender confirming medical interventions and eating disorder symptoms among transgender individuals. Health Psychol. 2017;36(10):927–36.Crossref

	10.
Duffy ME, Henkel KE, Joiner TE. Prevalence of self-injurious thoughts and behaviors in transgender individuals with eating disorders: A national study. J Adolesc Health. 2019;64(4):461–6.Crossref

	11.
Diemer EW, Grant JD, Munn-Chernoff MA, Patterson DA, Duncan AE. Gender identity, sexual orientation, and eating-related pathology in a national sample of college students. J Adolesc Health. 2015;57(2):144–9.Crossref

	12.
Duffy ME, Henkel KE, Earnshaw VA. Transgender clients’ experiences of eating disorder treatment. J LGBT Issues Couns. 2016;10(3):136–49.Crossref

	13.
Gordon AR, Austin SB, Krieger N, White Hughto JM, Reisner SL. “I have to constantly prove to myself, to people, that I fit the bill”: perspectives on weight and shape control behaviors among low-income, ethnically diverse young transgender women. Soc Sci Med. 2016;165:141–9.Crossref

	14.
Coelho JS, Suen J, Clark BA, Marshall SK, Geller J, Lam PY. Eating disorder diagnoses and symptom presentation in transgender youth: a scoping review. Curr Psychiatry Rep. 2019;21(11):107.Crossref

	15.
Diemer EW, White Hughto JM, Gordon AR, Guss C, Austin SB, Reisner SL. Beyond the binary: differences in eating disorder prevalence by gender identity in a transgender sample. Transgend Health. 2018;3(1):17–23.Crossref

	16.
Avila JT, Golden NH, Aye T. Eating disorder screening in transgender youth. J Adolesc Health. 2019;65(6):815–7.Crossref

	17.
McClain Z, Peebles R. Body image and eating disorders among lesbian, gay, bisexual, and transgender youth. Pediatr Clin N Am. 2016;63(6):1079–90.Crossref

	18.
Jones BA, Haycraft E, Bouman WP, Brewin N, Claes L, Arcelus J. Risk factors for eating disorder psychopathology within the treatment seeking transgender population: the role of cross-sex hormone treatment. Eur Eat Disord Rev. 2018;26(2):120–8.Crossref

	19.
Becerra-Culqui TA, Liu Y, Nash R, Cromwell L, Flanders WD, Getahun D, et al. Mental health of transgender and gender nonconforming youth compared with their peers. Pediatrics. 2018;141(5):e20173845.Crossref

	20.
Olson J, Schrager SM, Belzer M, Simons LK, Clark LF. Baseline physiologic and psychosocial characteristics of transgender youth seeking care for gender dysphoria. J Adolesc Health. 2015;57(4):374–80.Crossref

	21.
Johns MM, Lowry R, Andrzejewski J, Barrios LC, Demissie Z, McManus T, et al. Transgender identity and experiences of violence victimization, substance use, suicide risk, and sexual risk behaviors among high school students—19 states and large urban school districts, 2017. MMWR Morb Mortal Wkly Rep. 2019;68(3):67–71.Crossref

	22.
Vance SR, Boyer CB, Glidden DV, Sevelius J. Mental health and psychosocial risk and protective factors among Black and Latinx transgender youth compared with peers. JAMA Netw Open. 2021;4(3):e213256.Crossref

	23.
Bühren K, Schwarte R, Fluck F, Timmesfeld N, Krei M, Egberts K, et al. Comorbid psychiatric disorders in female adolescents with first-onset anorexia nervosa. Eur Eat Disord Rev. 2014;22(1):39–44.Crossref

	24.
Fennig S, Hadas A. Suicidal behavior and depression in adolescents with eating disorders. Nordic J Psychiatry. 2010;64(1):32–9.Crossref

	25.
Swanson SA, Crow SJ, Le Grange D, Swendsen J, Merikangas KR. Prevalence and correlates of eating disorders in adolescents. Arch Gen Psychiatry. 2011;68(7):714–23.Crossref

	26.
Salbach-Andrae H, Lenz K, Simmendinger N, Klinkowski N, Lehmkuhl U, Pfeiffer E. Psychiatric comorbidities among female adolescents with anorexia nervosa. Child Psychiatry Hum Dev. 2008;39(3):261–72.Crossref

	27.
Herpertz-Dahlmann B. Adolescent eating disorders. Child Adolesc Psychiatr Clin N Am. 2015;24(1):177–96.Crossref

	28.
Lin JA, Hartman-Munick SM, Kells MR, Milliren CE, Slater WA, Woods ER, et al. The impact of the COVID-19 pandemic on the number of adolescents/young adults seeking eating disorder-related care. J Adolesc Health. 2021;69(4):660–3.Crossref

	29.
Toulany A, Kurdyak P, Guttmann A, Stukel TA, Fu L, Strauss R, et al. Acute care visits for eating disorders among children and adolescents after the onset of the COVID-19 pandemic. J Adolesc Health. 2022;70(1):42–7.Crossref

	30.
Society for Adolescent Health and Medicine. Medical management of restrictive eating disorders in adolescents and young adults. J Adolesc Health. 2022;71(5):648–54.Crossref

	31.
Golden NH, Jacobson MS, Sterling WM, Hertz S. Treatment goal weight in adolescents with anorexia nervosa: use of BMI percentiles. Int J Eat Disord. 2008;41(4):301–6.Crossref

	32.
Position paper of the society for adolescent health and medicine: medical management of restrictive eating disorders in adolescents and young adults. J Adolesc Health. 2015;56(1):121–5.

	33.
Garber AK, Cheng J, Accurso EC, Adams SH, Buckelew SM, Kapphahn CJ, et al. Short-term outcomes of the study of refeeding to optimize inpatient gains for patients with anorexia nervosa. JAMA Pediatr. 2021;175(1):1–9.Crossref

	34.
Kidd KM, Sequeira GM, Dhar CP, Montano GT, Witchel SF, Rofey D. Gendered body mass index percentile charts and transgender youth: making the case to change charts. Transgend Health. 2019;4(1):297–9.Crossref

	35.
Donaldson AA, Hall A, Neukirch J, Kasper V, Simones S, Gagnon S, et al. Multidisciplinary care considerations for gender nonconforming adolescents with eating disorders: a case series. Int J Eat Disord. 2018;51(5):475–9.Crossref

	36.
Centers for Disease Control and Prevention: BMI calculator for child and teen https://​www.​cdc.​gov/​healthyweight/​bmi/​calculator.​html (2022). Accessed 16 Aug 2022.

	37.
Centers for Disease Control and Prevention: Clinical growth charts. https://​www.​cdc.​gov/​growthcharts/​clinical_​charts.​htm (2017). Accessed 16 Aug 2022.

	38.
Coelho JS, Lee T, Karnabi P, Burns A, Marshall S, Geller J, et al. Eating disorders in biological males: clinical presentation and consideration of sex differences in a pediatric sample. J Eat Disord. 2018;6:40.Crossref

	39.
Vo M, Lau J, Rubinstein M. Eating disorders in adolescent and young adult males: presenting characteristics. J Adolesc Health. 2016;59(4):397–400.Crossref

	40.
Nagata JM, Bojorquez-Ramirez P, Nguyen A, Ganson KT, Machen VI, Cattle CJ, et al. Sex differences in refeeding among hospitalized adolescents and young adults with eating disorders. Int J Eat Disord. 2022;55(2):247–53.Crossref

	41.
Herpertz-Dahlmann B, Dahmen B. Children in need—diagnostics, epidemiology, treatment and outcome of early onset anorexia nervosa. Nutrients. 2019;11(8):1932.Crossref

	42.
Dobrescu SR, Dinkler L, Gillberg C, Råstam M, Gillberg C, Wentz E. Anorexia nervosa: 30-year outcome. Br J Psychiatry. 2020;216(2):97–104.Crossref

	43.
Garber AK, Cheng J, Accurso EC, Adams SH, Buckelew SM, Kapphahn CJ, et al. Weight loss and illness severity in adolescents with atypical anorexia nervosa. Pediatrics. 2019;144(6):e20192339.Crossref

	44.
Parenti M, McClorry S, Maga EA, Slupsky CM. Metabolomic changes in severe acute malnutrition suggest hepatic oxidative stress: a secondary analysis. Nutr Res. 2021;91:44–56.Crossref

	45.
Lee JY, Fan B, Montenegro G, Long RK, Sanda S, Capodanno G, et al. Interpretation of bone mineral density Z-scores by dual-energy X-ray absorptiometry in transgender and gender diverse youth prior to gender-affirming medical therapy. J Clin Densitom. 2022;S1094-6950(22)00049-X.

	46.
de Vries ALC, McGuire JK, Steensma TD, Wagenaar ECF, Doreleijers TAH, Cohen-Kettenis PT. Young adult psychological outcome after puberty suppression and gender reassignment. Pediatrics. 2014;134(4):696–704.Crossref

	47.
Turban JL, King D, Carswell JM, Keuroghlian AS. Pubertal suppression for transgender youth and risk of suicidal ideation. Pediatrics. 2020;145(2):e20191725.Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Transgender and other gender diverse adolescents with eating disorders requiring medical stabilization


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





