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Abstract

Purpose: Compare occurrence of self-inflicted injuries among transgender and gender diverse
(TGD) youth to that of their cisgender peers while accounting for mental health diagnoses.
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Methods: Review of electronic health records from three integrated health care systems
identified 1087 transfeminine and 1431 transmasculine adolescents and young adults. Poisson
regression was used to calculate prevalence ratios comparing the proportion of TGD participants
with at least one self-inflicted injury (a surrogate for suicide attempt) before index date (first
evidence of TGD status) to the corresponding proportions in presumed cisgender male and female
referents matched on age, race/ethnicity and health plan. Interactions between gender identities
and mental health diagnoses were assessed on multiplicative and additive scales.

Results: In cisgender persons, self-inflicted injuries were concentrated among those with
multiple mental health diagnoses. In contrast, the prevalence of self-inflicted injuries among TGD
adolescents and young adults was high even in the absence of mental health diagnoses. Results
were consistent with positive additive interaction and negative multiplicative interaction.

Conclusions: Universal suicide prevention efforts for all youth, including those with no mental
health diagnoses, and more intensive suicide prevention efforts for TGD adolescents and young
adults and those with at least one mental health diagnosis are warranted.

Keywords
transgender; suicide; disparities

Introduction

Suicide is one of the top ten leading causes of death in the US, and the second leading
cause of death among adolescents and young adults.12 It is also well documented that
transgender and gender diverse (TGD) youth (i.e., those whose gender identity does not
align with their assigned natal sex) experience especially high rates of suicide attempts

and suicidal ideation, relative to cisgender youth.3-8 The high rates of suicidality in TGD
youth are attributable to many factors. Some of those factors are identified in the broader
population, including a range of mental health diagnoses such as mood disorders, substance
use disorders, depression, and anxiety, among others.®-11 Yet, TGD people and especially
TGD youth may also experience unique risk factors such as minority stress, internalized
transphobia, gender-based victimization, a history of abuse, and lack of social support.5:12-15
These observations underscore the need to better understand the interplay of mental health
conditions with TGD identities as they relate to suicidality.

Motivated by these considerations, the current study uses data from a large health system-
based cohort to examine the association between TGD identities and self-inflicted injury, a
surrogate for suicide attempts, while considering concurrent mental health diagnoses. The
primary aim of the current analysis is to estimate the prevalence of self-inflicted injury
among TGD and cisgender youth with and without common mental health diagnoses as
well as across categories defined by the total number of mental health diagnoses. The
secondary aim was to assess the statistical interaction between TGD identities and mental
health diagnoses on both multiplicative and additive scales.
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Data for this analysis come from the Study of Transition, Outcomes, and Gender (STRONG)
cohort. The cohort includes individuals from three participating Kaiser Permanente health
systems in Georgia, Northern California, and Southern California. TGD individuals

seeking care between January 1, 2006 and December 31, 2014 at these health systems

were identified using a multistep approach. Briefly, an initial electronic health record
(EHR) identification of TGD cohort candidates was conducted using relevant International
Classification of Diseases Ninth Edition (ICD-9) codes (e.g., 302.6 — “gender identity
disorder in children”) and an automated search of relevant keywords (e.g., “transgender”)

in the free text clinical notes. Eligibility for inclusion was validated based on assessment

of keyword-containing text excerpts, using two independent reviewers with disagreements
adjudicated by expert review. Each TGD individual was then characterized as transfeminine
(TF) or transmasculine (TM). Up to 10 cisgender male (CM) and 10 cisgender female (CF)
referents were matched to each TGD person on age (based on 5-year groups for adults and
2-year groups for children and adolescents), race/ethnicity, site, and membership year at the
index date, and the minimum number of cisgender referents was 7.16 Cisgender status was
inferred by the absence of meeting the criteria for inclusion in the TGD cohort. Index date
was defined based on the first evidence of TGD status and the same date was assigned as
index date for the matched referents. A full description of cohort establishment has been
published elsewhere.1” Data from several sources, including ICD-9 and ICD-10 codes for
mental health diagnoses and other conditions, disease registries, health care utilization and
pharmacy records, were integrated to create a comprehensive record of health and health
care experiences in both TGD and matched cisgender cohorts. The cohort ascertainment and
data collection were coordinated by Emory University, and all activities were reviewed and
approved by the institutional review boards of the participating institutions with exemption
of informed consent.

Self-inflicted injury, a surrogate for suicide attempts, any time before the index date

was captured using two groups of ICD-9 and ICD-10 codes in EMRs for self-inflicted

injury using a previously validated approach.1® Codes captured self-inflicted injuries and
poisonings and possible self-inflicted injuries (Supplemental Table 1).19 Examining the time
before index state is important (i.e., before evidence of TGD status is documented), as it
represents a critical time period where suicide risk may be heightened among TGD persons.*
Further, after TGD status is documented in the health care setting, individuals may receive
gender-affirming services (e.g., hormone therapy), which have been linked with suicidality
outcomes,20 and it is beyond the scope of this study to examine the effects of said services.

Mental health diagnoses (anxiety disorder, attention deficit disorders, autism spectrum
disorders, bipolar spectrum disorders, conduct/disruptive disorder, depressive disorders,
personality disorders, substance abuse disorders) ever before index date were identified
using ICD codes based on the Mental Health Research Network’s guidelines.?!
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Schizophrenia spectrum disorder, other psychoses, dementia, and eating disorders were
categorized as “other diagnoses” due to sparse counts.

Statistical analysis

To focus on TGD adolescents and young adults, the present analysis was restricted to
STRONG cohort participants from 13 to 26 years of age. The prevalence of mental health
diagnoses and self-inflicted injury any time before index was determined for the TF

and TM cohorts and the corresponding CM and CF reference groups. Prevalence ratios
(PRs) compared the prevalence of self-inflicted injury before index date among TGD
cohort members to reference male and female cohort members. PRs and 95% confidence
intervals (Cls) were estimated using conditional Poisson regression and a robust variance
estimator, accounting for the matched-cohort design, stratified by presence or absence of
each individual mental health diagnosis and number of mental health diagnoses (0, 1-2, 3+).
The presence of multiplicative interaction reflecting heterogeneity of PR estimates across
strata was assessed using Wald chi-square tests for individual mental health diagnoses and a
Wald test for joint interaction parameters for number of mental health diagnoses.

As interaction is scale-dependent, both additive and multiplicative interactions? were
assessed, as is considered best practice.?2 Although measures of multiplicative interaction
are most typically reported, measures of additive interaction incorporate background
prevalence and are, thus, often considered to have more public health relevance in

terms of identifying groups that may especially benefit from prevention measures.2? Both
multiplicative and additive statistical interaction between TGD identities and mental health
diagnoses were examined by comparing prevalence estimates in six groups of participants:
1) cisgender (CF or CM) with 0 mental health diagnoses (reference category), 2) cisgender
with 1-2 diagnoses, 3) cisgender with 3+ diagnoses, 4) TGD (TM or TF) with 0
diagnoses, 5) TGD with 1-2 diagnoses and 6) TGD with 3+ diagnoses. This approach
allowed comparing the observed PRs for self-inflicted injury to those expected in the
absence of additive or multiplicative interaction between TGD identities and mental health
diagnoses. Additive interaction was evaluated by calculating the relative excess risk due to
interaction (RERI) a measure that quantifies departure from additivity using ratio estimates
of association.23 Multiplicative interaction was evaluated by calculating the multiplicative
interaction ratio (MIR), which quantifies departure from multiplicativity. Given the cross-
sectional design of this study, the RERI and MIR are approximated using prevalence
instead of risk. For TM and TF participants and the corresponding cisgender referents,

we graphically depict the distributions of the total number of mental health diagnoses (0,

aFootnotes

The general formula for RERI reflecting additive interaction between two factors A and B is written out as:

RERI = PR, 5. — PRy, 5 — PR,_5, + 1; where PRA+B+ , PRA+B-, and PRA-B+ are the observed prevalence ratios
for persons with both factors A and B relative to the same reference category that includes persons with neither factor. RERI can
also be viewed as the difference between the observed PRA+B+ and its expected value (PR, 5 + PR, _ 3, — 1) on the additive
scale. A positive RERI suggests a greater than additive association and a negative RERI suggests a less than additive association.
The multiplicative interaction ratio (MIR) is the ratio of the observed PRa+B+ and its expected value (PR, 5 X PR,_5,)0n

the multiplicative scale. This multiplicative interaction ratio (MIR) is calculated as

PR, 5+

——————— A MIR value of >1 is
PRy p- X PRy_p,

interpreted as positive multiplicative interaction, and a value of <1 it is interpreted as negative multiplicative interaction. In the present
analyses, factors A and B denote TGD identities and the number of mental health diagnoses, respectively. In the present analyses,
factors A and B denote TGD identities and the number of mental health diagnoses, respectively.
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1-2, and 3+) and the percent of participants with documented selfinflicted injury within each
group.

Two separate sensitivity analyses were conducted when examining associations between
gender identity and number of mental health diagnoses with self-inflicted injury: (1) the
outcome was restricted to self-inflicted injuries associated with an in-patient hospital visit
(2) analyses were restricted to TGD participants without a recorded gender dysphoria
diagnosis, as individuals with a gender dysphoria diagnosis are more likely to have received
supportive services. P-values less than 0.05 were considered statistically significant. All
analyses were conducted in SAS 9.4 and STATA 16.1.

The final study population included 2,518 TGD youth, aged 13 to 26 years, matched with
24,544 CM and 24,617 CF referents (Table 1). Of the 2,518 TGD participants, 43% were
TF (n=1087) and 57% were TM (n = 1431). Most participants were 18 to 26 years

old. Among TF youth, 46% were non-Hispanic white, 25% were Hispanic, and 9.5% were
non-Hispanic Black. Among TM youth the proportions of non-Hispanic white, Hispanic,
and non-Hispanic Black were 52%, 23% and 9.4%, respectively.

Among TF cohort members, 7.5% (n = 81) had at least one identified episode of self-
inflicted injury at any time before the index date. The corresponding percent among TM
participants was 11% (n=164) and <2% among all cisgender referent groups. The three most
prevalent mental health diagnoses among TGD youth were depressive disorders (38% for TF
and 44% for TM), anxiety disorders (31% for both groups), and attention deficit disorders
(18% for TF and 11% for TM). All mental health diagnoses were more common among
TGD youth than CM and CF youth. Among those with a self-inflicted injury, 84% of TF
members, 70% of their CM referents, and 73% of their CF had at least one mental health
diagnosis (data not shown). Among those with a self-inflicted injury, 87% of TM members,
63% of their CM referents, and 71% of their CF referents had at least one mental health
diagnosis (data not shown).

The PR for self-inflicted injury comparing TF youth to cisgender reference groups was
consistently less pronounced among those who had a particular mental health diagnosis
compared to those who did not have that mental health diagnosis (Table 2). The same pattern
was observed in the analyses comparing TM participants to either cisgender cohort (Table
3). The heterogeneity of results was especially pronounced in all analyses comparing PR
estimates among participants with and without bipolar spectrum disorders (Table 2-3). Other
notable interactions were present in the analyses stratified by depressive disorders (TF vs.
either reference group and TM vs. CF), conduct/disruptive disorder (TF vs. CF and TM vs.
CF), and attention deficit disorder (TM vs. CF).

Additive interaction between TGD identities and number of mental health diagnoses was

evident when comparing prevalence of self-inflicted injuries across six groups (Tables 4 and
5). For example, compared to CM youths with no mental health diagnoses (reference group)
the PR for CM with 3+ diagnoses (PRa.g+) Was 19.6. Relative to the same reference group,
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the corresponding PR for TF youth with 0 diagnoses (PRa+g-) was 5.5. In the absence

of additive interaction, the expected PR comparing the same reference group to TF youth
with 3+ diagnoses (PRa+g+) would be 24.0, but the observed PR was much higher at 43.4.
This resulted in the RERI estimate of 19.4. As shown in Tables 4 and 5, all comparisons
suggested positive additive interaction. A corresponding comparison of observed PRa_g+
estimates to those expected on the multiplicative scale showed that in all instances the
MIR values were less than 1.0, except for two comparisons. The magnitude of negative
multiplicative interaction appeared to increase (as evidenced in greater departure of MIR
from 1.0) with increasing number of mental health diagnoses.

When examining self-inflicted injuries associated with a hospital visit, findings remained
consistent and suggestive of positive additive interaction for the majority of comparisons and
negative multiplicative interaction (Supplemental Tables 2 and 3). Additionally, restricting
analyses to only include TGD participants without a diagnosis of gender dysphoria also did
not meaningfully change findings, although some of the estimates were less precise due to
sparse numbers (Supplemental Tables 4 and 5).

Consistent with negative multiplicative interaction, the PR estimates for self-inflicted injury
comparing TGD youth and cisgender youth attenuated as the number of mental health
diagnoses increased (Supplemental Table 6). For example, comparing TF youth to CM
referents, the prevalence ratio for self-inflicted injury was 5.5 (95% CI: 2.9, 10.4) among
those with no mental health diagnoses, 4.2 (95% CI: 2.4, 7.3) among those with 1-2 mental
health diagnoses, and 2.2 (95% CI: 1.3, 3.8) among those with 3+ mental health diagnoses.

Discussion

This study documents gender identity-related differences in self-inflicted injury and a

high prevalence of mental health diagnoses among TGD adolescents and young adults,
corroborating findings from previous reports.3~7-24-29 TGD adolescents and young adults
were more likely to have a self-inflicted injury, various mental health diagnoses, and
multiple mental health diagnoses than their cisgender peers. Analysis of multiplicative
interaction demonstrated that ratios of self-inflicted injury prevalence in TGD versus
cisgender youth was far more pronounced in the absence of mental health diagnoses
indicating a negative multiplicative interaction in most analyses. When the same data were
examined on the additive scale, we observed a substantial positive interaction between
TGD identities and mental health diagnoses in most analyses. Taken together these results
serve as a reminder that interaction is scale dependent.22 Unlike measures of multiplicative
interaction, measures of additive interaction account for the background prevalence of self-
inflicted injury (i.e., among those with 0 mental health diagnoses) among cisgender youth,
which was relatively low (less than 1%). Consequently, associations between the number
of mental health diagnoses and suicidality may appear “stronger” or “weaker” in TGD vs.
cisgender youth, depending on the scale. Our approach to assessing additive interaction
relies on ratio measures. It is also possible to examine additive interaction by comparing
prevalence differences; however, to our knowledge, this cannot be readily accomplished
using these conditional models.
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The differences in the prevalence of mental health diagnoses and the observed additive
interaction between TGD status and mental health morbidity may help inform intervention
strategies. Among cisgender adolescents and young adults, roughly three quarters (>74%)
had 0 mental health diagnoses and contributed about approximately one-quarter of all
self-inflicted injuries. Moreover, in all groups, a notable proportion of self-inflicted injuries
were among those who had no mental health diagnoses, although the problem appeared

to be more pronounced in the TGD group. These findings provide additional support for
the American Academy of Pediatrics recommendation of universal suicide screening among
all youth ages 12 and above.3% More frequent screening and intensive suicide prevention
interventions may be needed for youth with at least one mental health diagnosis and
especially among those who identify as TGD.

Further, many studies have focused on possible minority stressors and their link to
suicidality among TGD persons.12-15 A robust body of literature has found that TGD youth
are more likely to experience various types of victimization.3:31 A recent analysis of Youth
Risk Behavior Survey data provided evidence of a syndemic model in which socio-structural
factors (e.g., housing insecurity) was associated with co-occurrence of substance use and
depressive symptoms among TGD youth, which, in turn, were associated with increased
odds of suicidal ideation, plans, and attempts.32 Additionally, measures of structural stigma
(e.g., discriminatory policies) have also been associated with poorer outcomes among
transgender populations.12:33 Future research may benefit from considering the complex
interplay between policy, chronic and acute life stressors, mental health conditions, and
suicide outcomes among TGD youth.

Important characteristics of this study include the use of de-identified EHR-based data,

and a well-defined sampling frame within three large community-based health plans. These
methodological features ensured inclusion of all eligible individuals without a need for
subject opt-in and offered an opportunity to match each TGD participant to cisgender
referents with the same demographic characteristics, from the same geographic areas, and
enrolled in the same health systems.34

As the use of EHR population-based studies to research health issues among TGD
populations has increased, careful consideration of how gender identities and examined
outcomes are measured is needed.3° Perhaps the most notable limitation of this study is

the use of self-inflicted injury diagnoses as a surrogate for suicide attempts. It is likely

that some of the self-inflicted injuries were not attempted suicides. It is worth pointing out,
however, that when the data were restricted to presumably more serious events associated
with inpatient hospitalization encounters, the results remained the same. Conversely, not all
suicide attempts in the study population were documented in the EHR and a more complete
ascertainment of these events would require patient or parent reporting, which was beyond
the scope of the current study. Our results may be influenced by the differences in the
available data points prior to the index date. We have addressed this issue in our previous
publication by adjusting for the total number of visits, and by using two time-windows: ever
before index date and 6 months before index date.* The results were generally the same,
although some of the associations were stronger when the data were limited to the preceding
six months. As the goal of the present paper was to assess interaction between TGD status
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and mental health morbidity in relation to self-inflicted injuries, the main outcome of
interest and the mental health diagnoses were ascertained during the same time interval

for each participant. TGD people enrolled in integrated health care systems represent

a group of persons with health insurance that may not be representative of the TGD
population with limited access to care. On the other hand, the STRONG cohort does include
persons enrolled in Medicaid plans, ensuring at least some representation of individuals
with lower socioeconomic position.1” Further, eligible TGD cohort members were seeking
care at participating health care systems between 2006 and 2014 and recent experiences of
TGD youth may differ. This study used a cross-sectional design to characterize history of
self-inflicted injury and mental health diagnoses among TGD youth at the time they first
disclosed their gender identity to health providers and temporality cannot be inferred. It
was beyond the scope of the present analysis to examine how gender-affirming or mental
health services, which are often delivered after the index date, affected subsequent risk of
self-inflicted injuries. Longitudinal data indicate that past history of suicide attempt is one of
the most important predictors of future events in this population.® Thus, from the clinical
practice perspective, these data support the need for thorough and immediate evaluation of
TGD youth as soon as they present for care.

In summary, our findings indicate that the interaction between TGD identity and mental
health diagnoses is evident and its direction is scale-dependent. These observations
underscore the importance of routine self-harm and suicide risk screening among all youth
and perhaps more intensive suicide prevention efforts among those identifying as TGD or
gender-questioning, especially those with at least one mental health diagnosis. Such efforts
would be complemented by programs and policies that enhance individual, relationship,
community, societal factors identified as protective among transgender youth (e.g., social
support, access to organizational resources).36
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Demographic characteristics and prevalence of mental health diagnoses and self-inflicted injury among TGD

Table 1.

and cisgender youth included in the STRONG cohort

Participant Characteristics TF cohort CM referents CF referents TMcohort CM referents CF referents
n (%) n (%) n (%) n (%) n (%) n (%)
Age
13-17 358 (33) 3505 (33) 3496 (33) 595 (42) 5822 (42) 5836 (42)
18-26 729 (67) 7081 (67) 7133 (67) 836 (58) 8136 (58) 8152 (58)
Race/ethnicity
Non-Hispanic White 502 (46) 4866 (46) 4903 (46) 739 (52) 7169 (51) 7195 (51)
Non-Hispanic Black 103 (9.5) 998 (9.4) 1008 (9.5) 134 (9.4) 1311 (9.4) 1314 (9.4)
Hispanic 273 (25) 2673 (25) 2679 (25) 325 (23) 3178 (23) 3185 (23)
Other 111 (10) 1087 (10) 1092 (10) 129 (9.0) 1272 (9.1) 1275 (9.1)
Unknown 98 (9.0) 962 (9.1) 947 (8.9) 104 (7.3) 1028 (7.4) 1019 (7.3)
Kaiser Permanente site
Northern California 600 (55) 5857 (55) 5878 (55) 833 (58) 8152 (58) 8173 (58)
Southern California 453 (42) 4393 (41) 4414 (42) 559 (39) 5422 (39) 5430 (39)
Georgia 34 (3.1) 336 (3.2) 337 (3.2) 39 (2.7) 384 (2.8) 385 (2.8)
Self-inflicted injury 81(7.5) 122 (1.2) 198 (1.9) 164 (11) 175 (1.3) 284 (2.0)
Mental health diagnoses
Anxiety disorders 336 (31) 1009 (9.5) 1440 (14) 447 (31) 1335 (9.6) 1920 (14)
Attention deficit disorders 196 (18) 1031 (9.7) 473 (4.5) 162 (11) 1531 (11) 590 (4.2)
Autism spectrum disorders 53 (4.9) 142 (1.3) 30 (0.3) 38 (2.7) 203 (1.5) 52 (0.4)
Bipolar spectrum disorders 61 (5.6) 139 (1.3) 145 (1.4) 90 (6.3) 149 (1.1) 190 (1.4)
Conduct/Disruptive disorder 95 (8.7) 421 (4.0) 222 (2.1) 79 (5.5) 626 (4.5) 291 (2.1)
Depressive disorders 409 (38) 1181 (11) 1730 (16) 631 (44) 1525 (11) 2229 (16)
Personality disorders 33(3) 41 (0.4) 84 (0.8) 64 (4.5) 61 (0.4) 119 (0.9)
Substance abuse disorders 115 (11) 714 (6.7) 497 (4.7) 130 (9.1) 905 (6.5) 617 (4.4)
Other diagnoses? 96 (8.8) 141 (1.3) 266 (2.5) 126 (8.8) 201 (L.4) 358 (2.6)
Total numbers 1087 10586 10629 1431 13958 13988

TM = transmasculine; TF= transfeminine; CF = cisgender female; CM = cisgender male

a . . . . . . R
Other diagnoses includes schizophrenia spectrum disorder, other psychoses, dementia, and eating disorders.
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Associations between gender identity and self-inflicted injury stratified by presence of individual mental
health diagnoses among TF and matched cisgender youth included in the STRONG cohort

Mental health

Transfeminine

Cisgender male

Cisgender female

TF cohort vs.

TF cohort vs.

diagnoses youth referents referents CM referents CF referents
# of % # of events/ % # of events/ % PR (95% CI) PR (95% CI)
events/ total total
total
Anxiety disorders®
Yes 44/336 13% 36/1009 3.6% 80/1440 5.6% 3.4 (2.0,5.7) 21(1.4,3.2)
No 37/751  4.9% 86/9577 0.9% 118/9189 1.3% 5.7 (3.8, 8.4) 3.9(27,5.7)
Attention deficit
disorders
Yes 26/196 13% 39/1031 3.8% 27/473 5.7% 4.0(2.1,7.5) 2.2(1.2,4.0)
No 55/891 6.2% 83/9555 0.9% 171/10156 1.7% 7.0 (5.0,9.9) 3.8(2.8,5.2)
Autism spectrum
disorders
Yes 5/53 9.4% 3/142 2.1% 3/30 10% 3.8(0.9,15.4) 0.9(0.2,4.1)
No 76/1034 7.4% 119/10444 1.1% 195/10599 1.8% 6.6 (5.0, 8.8) 41(3.1,5.3)
Bipolar spectrum
disorders®¢
Yes 13/61 21% 15/139 11% 32/145 22% 1.4 (0.6, 3.5) 0.7 (0.3, 2.0)
No 68/1026 6.6% 107/10447 1.0% 166/10484 1.6% 6.7 (5.0,9.1) 42(3.2,55)
Conduct/Disruptive
disorder®
Yes 21/95 22% 271421 6.4% 28/222 13% 5.2(2.1,13.3) 15(0.7,3.2)
No 60/992 6.0% 95/10165 0.9% 170/10407 1.6% 6.3 (4.6, 8.6) 3.8(2.9,5.1)
Depressive
disorders®:¢
Yes 56/409 14% 63/1181 5.3% 128/1730 7.4% 2.6 (1.7,4.0) 1.5(1.0,2.1)
No 25/678 3.7% 59/9405 0.6% 70/8899 0.8% 5.9 (3.7,9.4) 5.2(3.3,8.3)
Personality
disorders®
Yes 12/33 36% 5/41 12% 24/84 29% 2.5(0.5,12.3) 0.9(0.2,3.1)
No 69/1054 6.5% 117/10545 1.1% 174/10545 1.7% 6.0 (4.5,8.0) 4.0(3.0,5.2)
Substance abuse
disorders
Yes 31/115 27% 41/714 5.7% 54/497 11% 4.7 (2.6, 8.6) 25(1.4,4.9)
No 50/972  5.1% 81/9872 0.8%  144/10132 1.4% 6.2 (4.4, 8.9) 3.6 (2.6, 5.0)
Other diagnosesd
Yes 20/96 21% 8/141 5.7% 31/266 12% 5.2(1.8,14.9) 1.7 (0.8, 3.6)
No 61/991 6.2% 114/10445 1.1% 167/10363 1.6% 5.5 (4.0,7.5) 3.8(2.9,5.1)

PR = adjusted prevalence ratio, Cl = confidence interval; TF = transfeminine; CF = cisgender female; CM = cisgender male

aEach PR compares the prevalence of self-inflicted injury among TF participants and matched cisgender participants by presence of individual

mental health diagnoses
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b . . . -
Wald chi-square test for the product term between transgender status and mental health diagnosis had a p-value <.05 for transfeminine vs.

reference male comparison

c . . . .
Wald chi-square test for the product term between transgender status and mental health diagnosis had a p-value <.05 for transfeminine vs.
reference female comparison

Other diagnoses includes schizophrenia spectrum disorder, other psychoses, dementia, and eating disorders
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Associations between gender identity and self-inflicted injury stratified by presence of individual mental
health diagnoses among TM and cisgender youth included in the STRONG cohort

Mental health

Transfeminine

Cisgender male

Cisgender female

TM cohort vs.

TM cohort vs.

diagnoses youth referents referents CM referents CF referents
# of events/ % # of events/ % # of events/ % PR (95% CI) PR (95% CI)
total total total
Anxiety disorders
Yes 88/447 20% 46/1335 3.4% 111/1920 5.8% 5.2(3.4,7.8) 3.3(2.4,4.6)
No 76/984 7.7% 129/12623 1.0% 173/12068 1.4% 7.8(5.8,10.4) 5.3(4.0,6.9)
Attention deficit
disorders®
Yes 33/162 20% 50/1531 3.3% 41/590 6.9% 6.7 (3.8,11.8) 2.8(1.6,4.8)
No 131/1269 10% 125/12427 1.0% 243/13398 1.8% 10.2 (8.0, 12.9) 5.8(4.7,7.1)
Autism spectrum
disorders
Yes 8/38 21% 8/203 3.9% 2/53 38%  4.3(13, 14.1) 4.4(0.8,24.2)
No 156/1393 11% 167/13755 1.2% 282/13936 2.0% 9.3(7.6,11.5) 5.6 (4.6, 6.7)
Bipolar spectrum
disorders2:¢
Yes 31/90 34% 16/149 11% 35/190 18% 25(1.2,5.3) 23(1.1,4.9)
No 133/1341 9.9% 159/13809 1.2% 249/13798 1.8% 8.8 (7.0,11) 5.4 (4.4, 6.6)
Conduct/Disruptive
disorder®
Yes 26/79 33% 33/626 5.3% 38/291 13% _e 25(1.3,4.9)
No 138/1352 10% 142/13332 1.1% 246/13697 1.8% _e 5.7 (4.6,7.0)
Depressive disorders®
Yes 134/631 21% 73/1525 4.8% 181/2229 8.1% 43(3.2,5.9) 2.3(1.8,3.0)
No 30/800 3.8% 102/12433 0.8% 103/11759 0.9% 47(3.1,7.0) 4.4 (2.9, 6.6)
Personality disorders®
Yes 24/64 38% 9/61 15% 29/119 24% 4.4 (1.4,13.4) 2.1(09,52)
No 140/1367 10% 166/13897 1.2% 255/13869 1.8% 8.4 (6.8, 10.4) 5.5 (4.5,6.7)
Substance abuse
disorders
Yes 47/130 36% 55/905 6.1% 721617 12% 5.8 (3.2, 10.5) 3.5(2.0,6.1)
No 117/1301 9% 120/13053 0.9% 212/13371 1.6% 9.8 (7.7, 12.5) 5.6(45,7.0
Other diagnoses®.6.¢
Yes 30/126 24% 15/201 7.5% 47/358 13% 2.9(1.3,6.4) 1.7 (1.0, 3.0)
No 134/1305 10% 160/13757 1.2% 237/13630 1.7% 9.0(7.2,11.2) 59(4.8,7.2)

PR = prevalence ratio, Cl = confidence interval; TM = transmasculine; CF = cisgender female; CM = cisgender male

compares the prevalence of self-inflicted injury among TM participants and matched cisgender participants by presence of individual mental health

diagnoses
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Wald chi-square test for the product term between transgender status and mental health diagnosis had a p-value <.05 for transmasculine vs.
reference male comparison

c . . . .
Wald chi-square test for the product term between transgender status and mental health diagnosis had a p-value <.05 for transmasculine vs.
reference female comparison

Other diagnoses includes schizophrenia spectrum disorder, other psychoses, dementia, and eating disorders

eModeI did not converge.

Ann Epidemiol. Author manuscript; available in PMC 2024 May 01.



1duosnuey Joyiny

1duosnuen Joyiny

Pampati et al. Page 17

Table 4.

Associations between gender identity and number of mental health diagnoses with self-inflicted injury using a
common referent approach among TF and matched cisgender youth included in the STRONG cohort

TF and CF cohort
PR (95% Cl)

TF and CM cohort

# of events/total % PR (95% Cl)  # of events/total %

Cisgender, 0 diagnoses 36/7965 0.5% ref 53/7889 0.7 % ref
Cisgender, 1-2 diagnoses 39/2048 1.9% 4.3(2.7,6.7) 76/2214 34 % 5.8 (4.0,8.3)
Cisgender, 3+ diagnoses 47/573 82% 196 (11.9,32.3) 69/526 13% 217 (14.4, 32.6)
TF, 0 diagnoses 13/512 25% 5.5(2.9,10.4) 13/512 25% 4.8(2.6,8.8)
TF, 1-2 diagnoses 28/354 79% 17.6 (10.2,30.5) 28/354 7.9% 9.7 (5.9, 15.9)
TF, 3+ diagnoses 40/221 18% 43.4(24.7,76.3) 40/221 18% 27.4(17.4,42.9)

8.9 (observed PR=17.6, expected PR=8.7) 0.2 (observed PR=9.7, expected PR =9.5)

Magnitude of additive interaction (RERI)2
between TF status and 1-2 mental health
diagnoses

19.4 (observed PR=43.4, expected PR=24.0) 1.9 (observed PR=27.4, expected PR=25.4)

Magnitude of additive interaction (RERI)2
between TF status and 3+ mental health
diagnoses

Magnitude of multiplicative interaction

(MIR)? between TF status and 1-2 mental
health diagnoses

0.8 (observed PR=17.6, expected PR=23.3) 0.4 (observed PR=9.7, expected PR=27.5)

Magnitude of multiplicative interaction

(MIR) between TF status and 3+ mental
health diagnoses

0.4 (observed PR=43.4, expected PR=107.3) 0.3 (observed PR=27.4, expected PR=102.9)

PR = prevalence ratio; Cl = confidence interval; TF = transfeminine; CF = cisgender female; CM = cisgender male; RERI = relative excess risk due
to interaction; MIR=multiplicative interaction ratio

a\/alue obtained from a model, which accounts for matched study design; minor differences may appear due to rounding.
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Associations between gender identity and number of mental health diagnoses with self-inflicted injury using a
common referent approach among TM and matched cisgender youth included in the STRONG cohort

TF and CM cohort

# of events/total % PR (95% CI)

TF and CF cohort

# of events/total % PR (95% ClI)

Cisgender, 0 diagnoses

Cisgender, 1-2 diagnoses

Cisgender, 3+ diagnoses

TM, 0 diagnoses

TM, 1-2 diagnoses
TM, 3+ diagnoses

64/10363 0.6% ref
62/2822 22%  35(25,5.1)
49/773 6.3%

9.9 (6.6, 14.8)
21/666 32%  52(32,85)
69/492 14%  21.1(14.4,31.0)

741273 21%  46.6 (30.6, 70.9)

83/10386 0.8% ref
99/2912 3.4% 4.8 (3.5,6.5)
102/690 15% 22.7 (16.2, 31.8)

21/666 32%  3.8(24,6.2)
69/492 14%  19.6 (13.7, 28.1)
741273 27%  35.5(23.6,53.5)

Magnitude of additive interaction (RERI)Z
between TF status and 1-2 mental health
diagnoses

Magnitude of additive interaction (RERI)2
between TF status and 3+ mental health
diagnoses

Magnitude of multiplicative interaction (MIR)4
between TF status and 1-2 mental health
diagnoses

Magnitude of multiplicative interaction (MIR)4
between TF status and 3+ mental health
diagnoses

13.4 (observed PR=21.1, expected PR=7.8)

32.5 (observed PR=46.6, expected PR=14.1)

1.1 (observed PR=21.1, expected PR=18.4)

0.9 (observed PR=46.6, expected PR=51.8)

10.0 (observed PR=19.6, expected PR=7.6)

10.0 (observed PR=35.5, expected PR=25.6)

1.1 (observed PR=19.6, expected PR=18.3)

0.4 (observed PR=35.5, expecte PR=87.2)

PR = prevalence ratio; Cl = confidence interval; TM — transmasculine; CF = cisgender female; CM = cisgender male; RERI = relative excess risk
due to interaction; MIR=multiplicative interaction ratio

a\/alues obtained from a model, which accounts for matched study design; minor differences may appear due to rounding.
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