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Abstract

Objective: This study is a longitudinal evaluation of the effectiveness of gender-affirming
hormones for improving psychological well-being and decreasing suicidality among transgender
youth referred to a transgender health specialty clinic at a large Midwest children’s hospital.
Method: Forty-seven youth (13.73 to 19.04 years; M = 16.59, SD = 1.19) who received gender-
affirming hormones were assessed at least 2 times: before the start of treatment and at least 3
months after treatment. Results: After gender-affirming hormones, a significant increase in levels
of general well-being and a significant decrease in levels of suicidality were observed.
Conclusion: These findings suggest that gender-affirming hormones are a valuable medical
intervention with promising psychosocial outcomes for transgender youth.

Keywords: transgender, gender-affirming hormones, suicidality, well-being, youth

Implications for Impact Statement: This study suggests that gender-affirming hormones
are a helpful medical intervention for transgender youth. Gender-affirming hormones were found

to be associated with decreases in suicidality and improvements in general well-being.
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Well-Being and Suicidality Among Transgender Youth
After Gender-Affirming Hormones

Over the past few decades, the number of young people presenting to specialty clinics for
gender dysphoria (GD) treatment has increased worldwide (Chen, Fuqua, & Eugster, 2016;
Olson-Kennedy et al., 2016). GD refers to the distress a person may experience when an
incongruence exists between one’s sex assigned at birth and one’s experienced gender identity.
Transgender people have varying degrees of GD; some have none at all. For peri-pubertal
children and adolescents with GD, clinical practice guidelines recommend the administration of
puberty suppression medication (gonadotropin-releasing hormone agonists [GnRHal]). Later,
gender-affirming hormones (GAH; estrogen or testosterone) are administered to help alleviate
the distress associated with GD (Coleman et al., 2012; Hembree et al., 2017).

Overall, the evidence suggests that youth who received GAH and gender confirmation
surgery (GCS) for gender dysphoria experience a corresponding alleviation of the dysphoria and
overall improved well-being and mental health outcomes (Hembree et al., 2017; Olson-Kennedy,
Warus, Okonta, Belzer, & Clark, 2018). However, further research is needed to develop and
refine best practices for serving transgender youth and alleviate GD and associated co-occurring
conditions (e.g., anxiety, depression, suicidality). De Vries and colleagues (2014) examined
psychological outcomes in youth while on GnRHa and then again at least one year after GCS.
The authors found that psychological functioning had improved over time, gender dysphoria
resolved, body image difficulties remitted, and quality of life, life satisfaction, and subjective
happiness were comparable to those of same-age peers. Among adults, receiving gender-
affirming medical interventions is associated with lower body-related uneasiness (Fisher et al.,

2014; Davis & Meier, 2014), improved psychological functioning (Keo-Meier et al., 2015),
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reduction in anxiety, depression, and anger (Davis & Meier, 2014), and better quality of life
(Ainsworth & Spiegel, 2010).

Emerging evidence suggest that transgender youth might exhibit differential responses to
GAH, directly and indirectly, across several domains depending upon sex assigned at birth.
Some research suggests there may be differences in emotionality in response to testosterone
versus estrogen. One study of transgender adults demonstrated that testosterone treatment was
associated with increased mood stability, whereas estrogen treatment was associated with
increased mood lability (Slabbekoorn, Van Goozen, Gooren, & Cohen-Kettenis, 2001). Mood
instability, in turn, is associated with suicidal ideation (Bowen, Balbuena, Peters, Leuschen-
Mewis, & Baetz, 2015) as well as decreased perceptions of well-being (Houben, Van Den
Noortgate, & Kuppens, 2015). There may also be sex differences related to the social aspect of
medical transition. For instance, compared to transgender girls/women, it may be easier for
transgender boys/men to integrate socially due to clear vocal changes (i.e., voice deepening) and
facial hair growth, which are traditionally seen as indicators of one’s gender. Conversely, the
physical changes of a testosterone-mediated puberty may make it harder for transgender girls and
women who start estrogen after their endogenous puberty to “pass” in their affirmed gender,
putting them at risk for increased minority stress, which may result in increased suicidal ideation
(Testa et al., 2017). In one study, de Vries and colleagues (2014) compared functioning prior to
starting GAH and after GCS and found that transgender men reported greater reduction in anger,
anxiety, and externalizing symptoms (e.g., rule-breaking or aggressive behavior) than
transgender women, who had demonstrated either stability or a slight increase in these
symptoms.

Research examining mental health outcomes among transgender youth is a priority
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(Chew et al., 2018; Olson-Kennedy et al., 2016). At this time, there is limited research
supporting the use of GAH in transgender adolescents (Hembree et al., 2017). Of the studies that
do exist, the majority of outcome research has been from European clinical samples, and these
studies did not utilize measures of suicidality and well-being. This is a gap as there has been a
call to focus on positive aspects of functioning (such as well-being), and low levels of perceived
well-being has been linked to suicidality (Lopez et al., 2006; Smith et al., 2018).

The primary aim of this study was to examine suicidality and general well-being
following administration of GAH. Specifically, we hypothesized that (1) suicidality will decrease
between pre-test and final assessment with the administration of GAH and that (2) general well-
being will improve between pre-test and final assessment with the administration of GAH. A
secondary aim of the study was to examine whether the effects of GAH on suicidality and well-
being differed based upon birth-assigned sex. Specifically, we hypothesized that (3) individuals
assigned female at birth will experience greater increases in general well-being and larger
decreases in suicidality at final assessment compared to those assigned male at birth.

Method
Participants

Participants included adolescents and young adults (age range 13 to 20 years) who
received services for GD at Children’s Mercy Hospital (CMH) Gender Pathway Services (GPS)
clinic. Participants were included if they had pre-test and final assessment data points and were
treated with GAH for at least three months. A power analysis was conducted to determine the
sample size needed to answer the research questions. The a for the mixed repeated-measures
analysis of covariance (ANCOVA) was set at .05. To achieve power of .80 and a medium effect

size (f* = .25), a total sample size of 34 was required for each ANCOVA to detect a significant
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model (F1, 33] =4.15). A total of 47 eligible participants had pre-test and final assessment data.
The pre-test for 23 participants occurred at their first contact with the clinic (the other
participants’ pre-test assessment was completed at a subsequent visits to clinic but prior to
starting GAH). At pre-test (Time 0 [To]; i.e., before administration of GAH), the age of
participants ranged from 13.73 to 19.04 years (M = 16.59, SD = 1.19). The range of treatment
length was 113 to 1016 days (M = 349, SD = 193). For most of the sample (90%), duration of
treatment was at, or under, 600 days. Thirteen of the participants first presented to our clinic in
2015; 19 in 2016; 14 in 2017; and one in 2018. Of the 47 participants, eight were administered
GnRHa in our clinic prior to beginning GAH (we refer to these eight participants elsewhere in
the article as the “GnRHa+GAH” subgroup). See Table 1 for additional participant
characteristics.
Procedure

The institutional review board (IRB) of the University of Missouri — Kansas City ceded
IRB review and continuing oversight duties to the CMH IRB, which approved the study. Data
collection occurred as part of ongoing standard clinical care at GPS clinic. GPS clinic follows
WPATH Standards of Care, version 7 (Coleman et al., 2012) and the Endocrine Society’s
Clinical Practice Guidelines for the treatment of gender-dysphoric/gender-incongruent people
(Hembree et al., 2017). The services provided in GPS clinic are similar to those provided in other
specialty gender clinics (e.g., Chen, Hidalgo, et al., 2016; Edwards-Leeper & Spack, 2012). A
multidisciplinary team, including nursing, endocrinology, psychology, and social work
professionals, work collaboratively to develop a treatment plan that may include GnRHa and/or
GAH. A diagnosis of GD and referral for medical treatment by a mental health professional is

required. To avoid unnecessary delays in medical care, our clinic does not require patients to be
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seen by one of our clinic’s mental health professionals if they have an established GD diagnosis
and referral from a community mental health professional. Patients with a referral from a
community mental health professional and an established GD diagnosis may be referred directly
to endocrinology or multidisciplinary team meetings to begin GnRHa or GAH. Because our
team’s mental health professionals administer the clinic’s questionnaires and screeners
themselves (rather than our nurses or endocrinologists), roughly half of the youth who would
have been eligible to be included this study did not have a pre-test data point and therefore could
not be included in the final sample. Patients are administered questionnaires and screeners at the
beginning of their clinic visit, either at the time of the diagnostic evaluation or during a follow-
up appointment with the multidisciplinary team. Responses are reviewed by the mental health
professional prior to meeting with the patient. For participants already on GnRHa, new baseline
assessments were taken before progressing to GAH. For 10 participants in the study, the pre-test
data point occurred days before actual administration of GAH (range: 7 to 74 days; M = 38
days). Some causes of the delays included, but were not limited to, waiting for laboratory results,
fertility preservation procedures, and insurance-related delays. Between multidisciplinary
appointments, patients may see clinic endocrinologists and nurses individually for follow-up
care.
Measures

Suicidality. The Ask Suicide-Screening Questions (ASQ) instrument is a four-item
dichotomous (yes, no) response measure with high sensitivity (i.e., ability to identify “true
positives™), designed to identify risk of suicide (Horowitz et al., 2012). A patient is considered to
have screened “positive” if they answered yes to any item. A sample item of the ASQ includes

“In the past few weeks have you felt that you or your family would be better off if you were
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dead?” In our clinic’s survey, we have altered the fourth item of the ASQ (“Have you ever tried
to kill yourself?”) and prefaced it with “In the past few weeks...” such that we no longer ask
about lifetime suicidality. For the purposes of this study, a response of “no” was scored as 0 and
a response of “yes” was scored as 1; each item was summed, generating an overall score for
suicidality on a scale ranging from 0 to 4, with higher scores indicating greater levels of suicidal
ideation. The ASQ has a sensitivity of 97.6% and a specificity of 65.6%. The Cronbach’s alpha
for the current study was .81 at pre-test and at final assessment, after rounding. Prior to March
2017, only three items of the ASQ were administered. No additional data were missing. As
opposed to data that may be missing in nonrandom patterns for unknown reasons possibly related
to bias in the variable being measured or sampling bias, the reason for the missing data in this
study is known (the item was not asked by providers prior to March 2017). Thus, for purposes of
statistical analyses, the data for the ASQ item that was missing these data are considered to be
missing at random as they do not likely introduce unknown bias (McKnight, McKnight, Sidani,
& Figuerdo, 2007), and values were imputed with expectation maximization (N = 28 imputations
at To; N = 10 imputations at Time 1 [T;], after administration of GAH).

Well-being. The General Well-Being Scale (GWBS) of the Pediatric Quality of Life
Inventory (Varni, Seid, & Kurtin, 1999) uses a 5-point response scale, contains 7 items, and
measures 2 dimensions (“general well-being” and “general health”). The general well-being
subscale includes six items. Example items include “I feel happy” and “I think my health will be
good in the future.” Participants are asked to consider each item and rate how often they have felt
that way over the past month from 0 (rnever) to 4 (almost always). The general health subscale
contains one item (“In general, how is your health?””), with response options ranging from 0

(Bad) to 4 (Excellent). All items are scored and linearly transformed to a 0 to 100 scale (initial
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score of 0 =0, 1 =25,2 =50, 3 =75, and 4 = 100) for standardized interpretation. High scores
reflect fewer perceived problems and greater well-being. The measure has adequate to good
internal consistency (ranging from .70 to .92) and clinical validity (Varni et al., 1999). The
Cronbach’s alpha for the current study was .81 at pre-test and .82 at final assessment.

Results

Two mixed repeated-measures analyses of covariance (ANCOVAs) were used to
ascertain within-subject differences between pre-test (To) and final assessment (T1) suicidality
and general well-being scores, with sex assigned at birth as the between-subjects variable.
Because there is variability between duration of treatment among participants, the period of time
(i.e., duration of treatment) between To and T; functioned as a covariate. Schneider, Avivi-Reich,
and Mozuraitis (2015) point out that when the between-groups are not randomly assigned in an
ANCOVA, the assumption that the covariate is the same for all participants is not valid (as it is
for experimental designs). Thus, the covariate should be centered to account for differences.
Accordingly, scores on the covariate were centered by subtracting the sample mean.

The first mixed ANCOVA was conducted to ascertain within-subject differences between
baseline suicidality scores (To) and suicidality after GAH (T1). All statistical assumptions
required to conduct the mixed ANCOVA were met. Duration of treatment was not significantly
related to participants’ ASQ scores, F(1, 44) = .09, p = .77, partial n?> = .002. The main effect
was significant, meaning suicidality scores were significantly lower at T; after GAH treatment,
F(1, 44)=15.09, p < .001, partial n? = .26, demonstrating a large effect size (see Figure 1 and
Table 2). Thus, hypothesis 1 was supported. The estimated adjusted mean for suicidality scores
decreased by .84 from 1.11 at To to .27 at T1. Omitting the item for which we had missing data,

an ad hoc comparison revealed that at To, 21 of the 47 participants endorsed at least one of the
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ASQ screener items (7 participants endorsed only one item, 10 participants endorsed two items,
and 4 participants endorsed three items). At T1, only 6 of the 47 participants had endorsed at
least one of the ASQ screener items (3 participants endorsed one item and 3 participants
endorsed two items).

A second mixed ANCOVA was conducted to ascertain within-subject differences
between baseline general well-being scores (To) and general well-being after administration of
GAH (T)). All statistical assumptions required to conduct the mixed ANCOVA were met.
Duration of treatment was not significantly related to participants’ general well-being scores,
F(1,44) = 37 p = .54, partial n? = .01, showing a small effect size. The main effect was
significant, meaning general well-being scores were significantly higher at T; after GAH, F(1,
44) = 11.39, p <.002, partial n*> = .21, demonstrating a large effect size (see Figure 1 and Table
2). Thus, hypothesis 2 was supported. The estimated adjusted mean for general well-being scores
increased by 8.53 from 61.7 at Ty to 70.23 at Ti. An additional ad hoc comparison of pre-test and
final assessment scores was made to identify potential differences among the two subgroups
(GAH-only and GnRHa+GAH; see Table 3). While each group appears to have equivalent
outcomes with regard to general well-being scores and similar baseline suicidality scores,
notably no one in the GnRHa+GAH cohort endorsed any items assessing for suicidality at T.

In the first mixed ANCOVA, a significant effect was not observed for sex assigned at
birth with regard to suicidality scores, after controlling for duration of treatment, F(1, 44) = .08,
p =.79, partial n?> = .002 (see Table 2). In the second mixed ANCOVA, the predicted interaction
effect of sex assigned at birth with regard to well-being scores was also non-significant, F(1, 44)
= 1.00, p = .32, partial n? = .02, demonstrating a small effect size (see Table 2). Thus, hypothesis

3 was not supported (i.e., the observed differences in suicidality and well-being scores after
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GAH treatment did not differ based on birth-assigned sex).
Discussion

Results of the analyses confirmed our primary hypotheses. We found that at final
assessment, participants’ suicidality scores had significantly decreased following administration
of GAH, confirming hypothesis 1. Prior to receiving GAH patients, on average, endorsed at least
one item of suicidality. At final assessment after receiving GAH, however, participants endorsed
almost no symptoms of suicidality. In addition, we found that at final assessment, participants’
general well-being scores significantly increased, supporting hypothesis 2. Despite having
roughly equivalent pre-test suicidality scores, an ad hoc comparison revealed that, in contrast to
the GAH cohort with a T1 mean ASQ score of .33, the GnRHa+GAH cohort endorsed no
suicidality after treatment. The disparity in suicidality outcomes may be due to the initiation of
GAH at younger ages among the GnRHa+GAH cohort, contributing to improved psychological
and physical outcomes (de Vries et al., 2014). It may also be that participants who had been
administered GnRHa prior to GAH have more, or earlier, parental support.

Hypothesis 3 (i.e., those assigned female at birth will experience greater improvements in
general well-being and larger decreases in suicidality) was not supported. Although hypothesis 3
was not supported, this finding may have been due to insufficient power as we did observe a
small effect size for general well-being scores. Ultimately, we may infer from our findings that
GAH is associated with less suicidality and greater well-being for all youth regardless of
assigned sex at birth.

Our findings demonstrate that levels of suicidality decrease, while general well-being
increases, among adolescents diagnosed with GD after receiving GAH. The findings contribute

to a growing literature supporting the hypothesis that transgender adolescents and adults benefit
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from GAH in terms of quality of life and psychological functioning (de Vries et al., 2014; Keo-
Meier et al., 2015). Clinicians and advocates working with transgender youth and their families
can cite these data as support that GAH is associated with improved psychological outcomes
among transgender youth. Our study, specifically, speaks to reduced risk for suicidality and
improved wellbeing, both of which are prominent worries of parents. Parents often struggle with
the decision about whether to provide permission for irreversible steps in medical transition, such
as initiation of GAH. Their fears may be alleviated to some extent as the emerging evidence
supports use GAH among transgender youth.

Concordant with existing guidelines (APA, 2015, Guideline 11), our findings also
support the notion that transgender people tend to have more positive life experiences when they
receive gender-affirming care. Affirmative care may help to counteract the wide range of
societal, personal, and environmental discrimination that transgender youth often encounter.
However, the pathway through which beneficial outcomes arise following affirming care is not
entirely clear. GAH facilitate secondary sex characteristics consistent with one’s experienced
gender. Access to this treatment may reduce GD and lower body-related uneasiness (Fisher et al.,
2014), resulting in increased well-being and decreased suicidality. It may also be that the sense
of affirmation that comes with receiving care by affirming professionals and a potential increase
in parental acceptance lessens distal minority stress factors (i.e., non-affirmation; see Testa,
Habarth, Peta, Balsam, & Bockting, 2015), thereby resulting in improved mental health.
Limitations and Directions for Future Research

Confounding variables of this study may include level of familial support, whether a
patient is actively receiving psychotherapy, or differences in the specifics of gender-affirming

medications (e.g., dosage). Given the protective role of parental support in health and well-being
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among transgender youth (Simons, Schrager, Clark, Belzer, & Olson, 2013), it could be argued
that such support affected the improvements in well-being and decreases in suicidality observed
in this study. However, it should be noted that at baseline, a relatively high level of parental
support was required among all participants (compared to youth, for example, who do not have
access to gender-affirming medical care due to lack of parental support), as the parents at our
clinic must provide permission for their child to receive gender-affirming medical interventions.
That is, most participants in this study had some degree of parental support. Consequently, these
findings may not be generalizable to transgender youth with unsupportive parents. It may be that
GAH, combined with parental support or other types of support (e.g., individual counseling,
support groups), are “active ingredients” in producing beneficial outcomes, but our study did not
assess these factors. Future research may wish to examine the concomitant roles of parental
support and gender-affirming medications on psychological outcomes among transgender youth.
Moreover, GD is a clinical diagnosis, and often it is difficult to ascertain the “degree” of GD an
individual is experiencing. Future studies may benefit from assessing the severity of gender
dysphoria before and after undergoing gender-affirming medical intervention as a means of
evaluating the impact of the intervention on GD itself.

As noted by others (Costa et al., 2015), it may be the case that by virtue of scheduling an
appointment with a gender-affirming multidisciplinary treatment team, adolescents have an
immediate reduction in distress, knowing they are one step closer to receiving gender-affirming
treatment. In this case, the pre-test scores would not have captured any immediate relief resulting
from the knowledge that an initial appointment was scheduled. Additionally, it is also unclear
whether the beneficial outcomes associated with GAH take effect immediately after

administration of the medication, come about after physical changes begin to manifest, or vary
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over time. Future studies might examine change over time (e.g., using a time-series design) and
age of initiation of treatment while also accounting for level of parental support and outward
physical appearance, as these factors may explain or alter the intervention’s effect on suicidality
and well-being. Future studies would further benefit from including measures that specifically
assess symptoms of anxiety and depression to further evaluate the potential role of GAH on
emotional functioning. In addition, our longitudinal study lacked a control group, so we cannot
infer that GAH are causally responsible for the beneficial outcomes observed. Because
withholding potentially life-saving treatment from youth seeking medical care would be
unethical, future studies should address this limitation by including data with appropriate
comparison groups to strengthen findings. For example, future researchers might compare
transgender youth who have received GAH to age- and demographic-matched peers seeking
therapy for issues that are also thought to be influenced by gender dysphoria (e.g., depression,
anxiety).

In addition, the total sample was primarily White (83%) and thus unrepresentative of the
diverse overall population of transgender youth. For transgender youth of color, who experience
additional discrimination and societal barriers (James et al., 2016), such discrimination could
attenuate the beneficial outcomes observed with gender-affirming medical interventions.
Research from other regions of the United States with more racially diverse clinical populations
can help answer such a research question. Furthermore, our study did not make any distinction
among participants for non-binary gender identities and classified participants based upon sex
assigned at birth. To date, no studies have outlined GAH regimens for non-binary individuals
(Chen, Edwards-Leeper, Stancin, & Tishelman, 2018). Future studies should explore the

trajectory of nonbinary and genderqueer identities over time and describe outcomes associated
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with affirming medical interventions, given that nonbinary youth report higher rates of attempted
suicide compared to transgender adolescents assigned male at birth and their cisgender peers
(Toomey, Syvertsen, & Shramko 2018).

In addition, youth served in our clinic receive comprehensive care by an experienced
multidisciplinary team. Thus, these findings may not generalize to all transgender youth
prescribed GAH regimens (and not all transgender youth desire medical treatment). However,
our findings likely generalize well to other patients in clinics with similar treatment models.

Conclusion

GAH appear to be associated with improvements in general well-being and decreasing
suicidality among transgender youth. To our knowledge, this is the first study to demonstrate that
levels of suicidality decrease, and general well-being increases, among adolescents diagnosed
with GD after receiving GAH. The findings contribute to a growing literature showing that
transgender adolescents and adults benefit from GAH in terms of improved quality of life and

psychological functioning (e.g., Keo-Meier et al., 2015).
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Table 1
Demographic Characteristics for Participants for the Entire Cohort (N = 47), and each

subgroup: GAH with previous GnRHa (n = 8), and GAH only (n = 39).

Entire Cohort N GAH-only Subgroup ~ GAH+GnRHa Subgroup n
Demographic characteristics

(%) n (%) (%)

Mean age at administration 16.50 years 16.72 years 15.43 years
Mean duration of treatment 349 days 366 days 328 days
Birth assignment

Assigned female at birth 33 (70.2) 27 (69.2) 6 (75)

Assigned male at birth 14 (29.8) 12 (30.8) 2 (25)
Race/Ethnicity

White 39 (83) 33 (84.6) 6 (75)

Biracial or multiracial 2(4.3) 2(5.1) 0(0)

Latinx / Hispanic 3(64) 3(7.7) 0

Black / African American 1(2.1) 0 (0) 1(12.5)

American Indian / Alaska 1(2.1) 1(2.6) 0(0)

Native

Asian 1(2.1) 1(2.1) 1(12.5)
ZIP code median income $57,355 $61,168 $53,520
Insurance type

Self-pay 1(2.1) 1(2.6) 0(0)

Private 36 (76.6) 32(82.1) 4 (50)

Medicaid 10 (21.3) 6 (15.4) 4 (50)
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Note: Note. GAH-only refers to participant who did not received gonadotropin-releasing
hormone agonists (GnRHa) prior to being administered gender-affirming hormones (GAH).

GnRHa+GAH refers to participants who had received GnRHa prior to being administered

GAH.
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Table 2

Estimated Marginal Means and Standard Errors of the Analysis of Covariance for each DV.

To T,
All AFAB AMAB All AFAB AMAB
Scale  M(SE)  M(SE) M (SE) M (SE) M (SE) M (SE)
ASQ 1.11(22) 1.01(23) 1.21(36) 27(12)  29(13)  24(.19)
GWBS  61.7 64.95 58.44 70.23 70.94 69.52
(2.43) (2.66) (4.09) (2.15) (2.35) (3.62)

Note. Results from each ANCOVA. The assessment point is the repeated measure, covarying
duration of treatment. N = 47. GWBS = General Well-Being Scale; ASQ = Ask Suicide-

Screening Questions; AFAB = Assigned Female at Birth; AMAB = Assigned Male at Birth.
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Table 3

Suicidality and General Well-Being Score Means and Standard Deviations for the GAH-only (n

= 39) and GAH+GnRHa (n = 8) subgroups at Tp and T).

To T

GAH-only GnRHa+GAH GAH-only GnRHa+GAH
Scale M (SD) M (SD) M (SD) M (SD)
ASQ 1.06 (1.3) 1.08 (1.49) 33 (77" 01 (.02)"
GWBS 62.75 (16.43) 64.29 (8.32) 70.79 (13.46) 69.2 (12.8)

Note. GAH-only refers to participant who did not received gonadotropin-releasing hormone
agonists (GnRHa) prior to being administered gender-affirming hormones (GAH). GnRHa+GAH
refers to participants who had received GnRHa prior to being administered GAH. ASQ = Ask
Suicide-Screening Questions; GWBS = General Well-Being Scale.

2The mean value of .01 is an artifact of the imputations conducted for the item omitted from the
ASQ prior to March 2017. Participants in the GnRHa+GAH subgroup did not endorse any
suicidality items at T.

* Statistically significant difference between GAH-only and GnRHa+GAH mean values at T1 (p

<.05).
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Figure 1. a) Estimated marginal means of suicidality (ASQ) scores adjusted for the covariate,
duration of treatment, at pre-test and final assessment; b) Estimated marginal means of general
well-being scores (GWBS) adjusted for the covariate, duration of treatment, at pre-test and final

assessment. ASQ = Ask Suicide-Screening Questions. GWBS = General Well-Being Scale.



