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ABSTRACT KEYWORDS
The Gender Preoccupation and Stability Questionnaire (GPSQ) is Trans; gender diverse;
a 14-item measure used to assess the effectiveness of medical, gender dysphoria;
surgical, social, and psychological interventions in trans and gen- measurement; scale; PROM;
der diverse adults who experience gender dysphoria. One major COSMIN
limitation of the GPSQ is that it was not developed for use with

adolescents. This study aims to validate a revised version of the

GPSQ, the Gender Preoccupation and Stability Questionnaire—

2" Edition (GPSQ-2) with the aim of adapting the measure to be

applicable to individuals aged 13 and above. This research was

conducted in three stages: 1) development of the GPSQ-2 to

address previously identified issues with validity and comprehen-

sibility of the GPSQ and to increase the applicability of the mea-

sure to adolescents; 2) pilot testing, using a purposive sample and

semi-structured interviews, to assess the relevance, comprehen-

sibility, and comprehensiveness of the GPSQ-2; and 3) validation

using a community sample to assess the psychometric properties

of the GPSQ-2. The pilot study was conducted with seven parti-

cipants (M,ge = 28.43, SD = 15.50; age range: 13-59). The GPSQ-2

was found to be easy to understand, relevant to individuals who

experienced gender dysphoria, and that it did not have any

identifiable omissions. The validation study was conducted with

141 participants (M.ge = 36.44; SD = 14.76; age range 14-73). The

GPSQ-2 was found to be a reliable and valid 14-item scale with

two factors: preoccupation and stability. The GPSQ-2 is

a structurally sound measure of gender dysphoria that can be

used in populations aged 13 and above.

Over the past decade, there have been significant developments in how the
mental health profession assess and conceptualize gender dysphoria. This
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includes a revised definition of gender dysphoria in the Diagnostic and
Statistical Manual of Mental Disorders (5th ed.; DSM-5; American
Psychiatric Association, 2013) and a substantial shift in presentations, that
includes an increase in adolescent (Dettore et al., 2015; Edwards-Leeper &
Spack, 2012; Telfer et al., 2017; De Vries & Cohen-Kettenis, 2012) and gender
queer or non-binary individuals (Butler et al., 2018; Richards et al., 2016).
These changes have resulted in the development of a number of patient-
reported outcome measures (PROMs) that focus on psychological distress
and functioning in individuals with gender dysphoria. A systematic review
of existing PROMs (Bowman et al., 2021) found that all of the existing PROMs
were in need of either additional development or validation. The current paper
focuses on the redevelopment of the Gender Preoccupation and Stability
Questionnaire (GPSQ; Hakeem et al., 2016). While other identified measures
were equally suitable for further development, the GPSQ was advantageous as
it focusses specifically on distress and impaired functioning consistent with the
DSM-5 definition of gender dysphoria. Identified improvements for the rede-
velopment of the GPSQ include addressing issues with structural validity and
comprehensibility and the need to extend the scope of the GPSQ to include
adolescent populations (Bowman et al., 2021).

The GPSQ is a 14-item measure that was designed primarily to assess the
effectiveness of medical, surgical, social, and psychological interventions in
trans and gender diverse adult populations who experience gender dysphoria
(Hakeem et al., 2016). The questionnaire items have been designed to help
identify an incongruence between a person’s assigned sex at birth and their
current gender, their desire to transition to a different gender, and specific
sources of distress (Hakeem et al., 2016). To maximize the clinical utility of the
measure, experiences of gender dysphoria are tracked over a two-week period
to assess short-term fluctuations in dysphoric thoughts (Hakeem et al., 2016).

The GPSQ focusses on the constructs of preoccupation (time spent think-
ing, worrying, or being upset) with gender and the degree to which an
individual’s gender identity is stable and unwavering (Hakeem et al., 2016).
Preoccupation with issues relating to gender can result in both distress and
reduced functioning for people who experience gender dysphoria (American
Psychiatric Association, 2013; Hakeem, 2012). Specifically, preoccupation with
aspects of the body that may not be congruent with their gender can be
particularly distressing, especially so for those who hold a fixed binary view
of gender (Hakeem, 2012). This is highly relevant for adolescents who are at
a critical stage of human development and may be exploring gender for the
first time while simultaneously dealing with the rapid and irreversible changes
in bodily appearance and function associated with puberty (Costa et al., 2015).
Moreover, the multiple social, legal, financial, family, and medical barriers that
may prevent a person from actualizing their gender (Riley, 2018) may also
further compound their distress. From a behavioral perspective fixation on
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gender, at the cost of other interests or pursuits, may also contribute to
reduced functioning and social development (Strang et al., 2018).

The construct of stability helps to assess the degree to which an individual
has a concrete understanding of gender and their own gender identity. Issues
regarding stability may be exhibited by frequent changes in gender presenta-
tion, or identity, as individuals explore their gender identity (Hakeem, 2012).
This is notable in adolescent populations that may benefit from exploring
gender identity prior to initiating social, medical, or surgical interventions
(Telfer et al., 2017). As such, the GPSQ may be appropriate in therapeutic
environments where the focus is to reduce the overriding focus on gender, or
the notion of gender being binary, and to help clients to adopt a more flexible
view of gender that represents their own authentic sense of self.

Bowman et al. (2021) conducted an assessment of the usability and quality
of the GPSQ and other measures of gender dysphoria using the Consensus-
based Standards for the Selection of Health Measurement Instruments
(COSMIN; Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al., 2018). In
this review, the authors found that one of the major limitations of the GPSQ
was that it was designed to only assess gender dysphoria in populations over
the age of 18 years, which is problematic given the well-documented increase
in adolescents presenting for treatment (Deéttore et al., 2015; Edwards-Leeper
& Spack, 2012; Telfer et al., 2017; De Vries & Cohen-Kettenis, 2012). While
this limitation does not impact the quality of the measurement, it does prevent
it from being used reliably in populations under the age of 18 and to do so
would likely result in numerous concerns regarding the content validity of the
measure (De Vet et al.,, 2011).

To utilize a PROM that has been designed for adults, in an adolescent
sample, requires that the measure be revised to account for both develop-
mental differences in maturity, as well as the different contexts in which
adolescents may experience gender dysphoria (Clark & Watson, 2019). In
this instance, when using the GPSQ outside of the population that it was
designed for, there is a risk that the measure will not be sufficiently compre-
hensive and may fail to capture the nuances (i.e., puberty, status as a minor,
and the family and school environment) that contribute to adolescent gender
dysphoria. Conversely, there is a parallel risk that using an adult measure may
introduce items that are not universally relevant for adolescents (i.e., work and
surgery). The use of an adult measure in adolescent populations may also
result in issues regarding the comprehensibility of the measure and the risk
that it may not be interpreted as intended by those at the younger end of the
age spectrum.

Furthermore, from a COSMIN quality perspective, Bowman et al. (2021)
identified issues with the content validity and internal validity of the GPSQ.
Issues with content validity identified by Bowman et al. (2021) included
a failure to adequately document the assessment of comprehensiveness during
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pilot testing, which may have resulted in the omission of important conceptual
elements of gender dysphoria during the measure development. Concerns
relating to the internal validity of the GPSQ that were identified by Bowman
et al. (2021) are associated with the structural validity of the measure, the
presence of two complex items that loaded on both the stability and preoccu-
pation factors, and the resultant decision by the authors to use a total score
without appropriate statistical justification of the unidimensionality of the
measure. Additional areas for concern regarding the comprehensibility of
the GPSQ include the use of an inconsistent response format and items that
may be considered ambiguous and potentially confusing. This is important as
the impact of language is likely to be compounded when using the measure
with younger adolescent populations.

Current research

The purpose of the current research was to develop a revised version of the
GPSQ, the Gender Preoccupation and Stability Questionnaire—2"¢ Edition
(GPSQ-2), that can be used with both adolescents and adults while also
addressing the aforementioned concerns regarding validity and comprehensi-
bility of the original measure. The research was conducted in three stages.
Firstly, the original GPSQ was revised to resolve the above-mentioned issues
with the original scale. Secondly, the revised measure (i.e., the GPSQ-2) was
pilot tested to assess the relevance, comprehensibility, and comprehensiveness
of the measure. Finally, a validation study was conducted to assess the psycho-
metric properties of the GPSQ-2 in accordance with the principles of measure
development and revision (De Vet et al.,, 2011). It was hypothesized that the
GPSQ-2 would demonstrate adequate: 1) structural validity and internal con-
sistency with two distinct constructs representing preoccupation and stabi-
lity; 2) construct validity with large correlations between the GPSQ-2 and
existing measures of gender dysphoria; 3) construct validity with large correla-
tions between the GPSQ-2 and measures of anxiety, depression and distress; 4)
incremental validity with the GPSQ-2 accounting for a higher proportion of
distress than the GPSQ; and 5) test-retest reliability over a two-week period.

Stage 1—Measure revision
Materials and method

The purpose of the measure revision was to resolve the identified concerns
with the original GPSQ including: 1) modifying items to ensure that they were
contextually relevant for adolescents experiencing gender dysphoria; 2) ensur-
ing that the language was appropriate for individuals as young as 13 years old;
and 3) addressing issues with the factor structure, response format and
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ambiguous language. As a result, the GPSQ-2 was developed by the first author
(SJB). The revised measure was informed by the following: 1) a thorough
search of the literature into existing measures of gender dysphoria and ado-
lescent gender dysphoria; 2) an analysis of the previously published GPSQ
factor structure; 3) informal consultation with colleagues who utilize the
existing GPSQ; and 4) feedback from the other authors (including the original
developer of the GPSQ), whom all have expertise in measure development
and/or child and adolescent mental health.

Four of the 14 items from the original GPSQ were removed. Item 1, “how
important do you feel gender is to you” was removed as it may be conflated
with aspects of gender identity other than gender dysphoria, such as feminism
and patriarchy. Item 7, “how comfortable have you felt with your sense of
gender” was removed as it may be conflated with sexism. Item 11, “have you
avoided social situations because of uncertainties or anxieties you have about
your sense of your own identity” was removed because it was a complex
variable with loadings on both factors. Item 13, “has your sense of what gender
you are changed from one day to the next” was removed due to considerable
overlap with item 10 “has your sense of what gender you identify with changed
at all.” Seven items were reworded to remove ambiguity, for instance, “have
you had any thoughts that you needed to seek professional help in order to
change the physical sex of your body?” was reworded to read “how often have
you felt that you wanted to change the physical appearance of your body to
match your gender identity.”

Finally, five additional items were added to help resolve issues with struc-
tural validity and incorporate experiences of gender dysphoria that may have
increased relevance for adolescent populations. “How often have you felt
annoyed because you have been prevented from living in your preferred
gender identity?” was added to account for the recurring frustration of being
prevented from living in accordance with one’s experienced gender. “How
often has your understanding of your gender, or how you describe gender to
others, changed?” was added to further explore an individual’s development of
a concrete understanding of gender. “How often have you been worried about
telling others about your gender identity or past gender history?” was added to
account for persistent fears about coming out or disclosing one’s past to
others. “How often have you changed the way you behave around others in
order to fit in with what they expect from your gender role?” was added to
determine the degree to which an individual’s gender presentation was influ-
enced by others. “How often have you felt sad or hurt as a result of any changes
to your gender role (e.g., unintended negative impact on family, relationships,
friends, fertility, finances, or career)?” was added to account for the internal
grief or loss that may accompany an individual’s commitment to live in
accordance with their experienced gender. The resulting draft GPSQ-2 con-
tained 15 items. The demographics section of the GPSQ were also updated to
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use more neutral language and a new response format, consisting of a 5-point
rating scale (0 = never, 4 = all the time), was adopted. A final review of the
proposed measure was conducted by the research team to confirm the face
validity of the measure and to ensure that the language was appropriate for use
with participants as young as 13 years of age.

Stage 2—Pilot study
Materials and method

Design

Interviews were conducted with a purposive sample to assess the relevance,
comprehensibility, and comprehensiveness of the draft GPSQ-2 with both
adolescents (aged 13-17 years) and adults (aged 18 and over) who consider
themselves to be transgender, gender diverse, or non-binary. Ethical approval
for the pilot study was obtained from the Human Research Ethics Committee
at the University of Technology Sydney (ETH19-3914).

Participants

Seven participants aged 13 to 59 years of age (M = 28.43, SD = 15.50) were
selected for the pilot study. Three of the seven participants (43%) were under
the age of 18. One of the seven participants (14%) identified as either male/
trans-male/trans-masculine or brotherboy,' three of the seven participants
(43%) identified as either female/trans-female/trans-feminine or sistergirl,1
and three of the seven participants (43%) identified as either agender/gender-
fluid/gender-queer/gender-neutral or non-binary. Interviews were conducted
between January 7 and July 16, 2020.

To be included in the study, participants were required to: 1) identify as
transgender, gender diverse, or non-binary; and 2) have lived in Australia for
the previous 12 months. To account for potential risks associated with the
interview process participants experiencing severe depression, using a cutoft
score of 20 on the Patient Health Questionnaire—9 (PHQ-9; Kroenke et al.,
2001), or suicidal ideation, as indicated by an elevated response (nearly
every day) to question nine (“thoughts that you would be better off dead or
hurting yourself in some way”) of the PHQ-9, were excluded from the study.

Measures

Patient health questionnaire—9 (PHQ-9). The nine-item PHQ-9 (Johnson
et al.,, 2002; Kroenke et al., 2001) is a widely used measure of depressive
symptoms and was used to screen participants for depression and suicidal
ideation. Responses to items are recorded using a four-point rating scale
(0 = not at all, 3 = nearly every day) and responses are summed, with higher
scores indicative of increased depression. The PHQ-9 has been found to have
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good internal consistency (< = .86 to .89) with both adolescent and adult
populations (Burdzovic & Brunborg, 2017; Kroenke et al., 2001). The PHQ-9
has also been found to have good ( o< =.81) internal consistency when used in
adult transgender populations (Holt et al., 2019).

Gender preoccupation and stability questionnaire—2 (GPSQ-2). The draft
GPSQ-2 (see Supplementary Material for the final version of the measure) is
a 15-item update to the GPSQ that has been designed to assess gender
dysphoria in adolescent and adult populations. Respondents are asked to
rate the frequency of dysphoric thoughts on a 5-point rating scale
(0 = never, 4 = all the time). Scores are summed with higher scores indicative
of more intense experiences of gender dysphoria.

Procedure

Adult participants were recruited via trans and gender diverse social media
sites. Adolescent participants were recruited through an adolescent trans and
gender diverse support group. Adolescent participants were provided with
a hardcopy consent form to obtain parental consent. Respondents were
selected, according to age and gender identity criterion, to maximize the
diversity of responses (Clark & Watson, 2019). All participants were offered
a $25 gift voucher in recognition for their time.

Individual structured interviews (face-to-face or secure internet video) were
conducted with each participant. Participants were asked to complete the
GPSQ-2 and were encouraged to identify any instructions or questions that
they thought were ambiguous or did not understand. After completing the
GPSQ-2, participants were asked: 1) if they thought any of the instructions or
items could be improved and to verbally walk through their understanding of
each of the individual items in the questionnaire (comprehensibility); 2) if they
thought the items were appropriate for an assessment of gender dysphoria
(relevance); and 3) if any additional items could be added to improve the
measure (comprehensiveness). Finally, participants were asked to rate how
easy they thought the questionnaire was to understand using a five-point
rating scale (1 = not very easy, 5 = very easy), and how relevant they thought
the items were for somebody who is experiencing gender dysphoria using
a five-point rating scale (1 = not very relevant, 5 = very relevant).

Data analysis

The interviews were conducted by the first author (SJB), who is trained in
qualitative analysis, and audio recorded for later verbatim transcription and
thematic analysis. A data-driven, inductive approach (Braun & Clarke, 2006)
was used to code the data and explore the participant’s experience of complet-
ing the GPSQ-2. The presence of recurring themes across both adult and
adolescent groups and absence of new themes indicated that by seven
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interviews data saturation had been reached. The COSMIN guidelines suggest
that seven participants, under the proviso that data saturation has been
achieved, meet the requirements for conducting a pilot study (Terwee et al.,
2018). Descriptive statistics were also used to assess item relevance and
comprehensibility of the GPSQ-2.

Results

Quantitative findings

In response to the question “how relevant do you think the questions are to
somebody who is experiencing gender dysphoria,” with the exception of one
“3 to 4” rating, all of the remaining responses were 4 or above (M = 4.57;
SD = .61) indicating that the participants felt that the items were relevant to
their understanding of gender dysphoria. In response to the question “how
easy do you think the questionnaire was to understand,” all participants
provided a rating of 4 or above (M = 4.43; SD = .53), indicating that the
participants did not identify any serious concerns with the format or language
contained in the questionnaire.

Qualitative findings

Recurring themes identified by both adolescent and adult participants included
the use of inclusive gender identities and ongoing fluctuations in the experience
of gender dysphoria: “it was good that it said within the past two weeks because
it [gender dysphoria] can change and fluctuate” (30 year-old, non-binary). With
regard to relevance participants reported that they felt the items were either
relevant to their own experiences of gender dysphoria or that they were relevant
to friends who had experienced gender dysphoria, “[the GPSQ-2 is] completely
relevant, it’s pretty bang on from all the perspectives I have seen so far”
(20 year-old, non-binary). While the participants did not identify any additional
areas of gender dysphoria that they felt were missing, they did express confu-
sion regarding the term “gender role.” Based on a review of these findings the
authors reworded two items to remove ambiguity. Item 8, “expect from your
gender role” was reworded to “expect from your gender” and item 12, “changes
to your gender role” was reworded to “changes to your gender.” All other
GPSQ-2 items remained unchanged after the pilot testing.

Part 3—Validation study
Materials and method

Design
A community sample was used to establish the initial validity and reliability of
the GPSQ-2 with both adolescents (aged 14-17 years) and adults (aged 18 and
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over). Ethical approval for the validation study was obtained from the Human
Research Ethics Committee at the University of Technology Sydney (ETH20-
4989). To be included in the study, participants were required to: 1) identify as
transgender, gender diverse, or non-binary; 2) have lived in either Australia or
New Zealand for the previous 12 months; and 3) complete the GPSQ-2 and
demographics questionnaires at a minimum.

Participants

One hundred and forty-one participants completed the survey (M, = 36.44;
SD = 14.76). Participant demographics are outlined in Table 1. The youngest
participants in the survey were 14 years of age, with 10/141 (7%) participants
being under the age of 18. The majority of participants (110/141; 78%) were
born in either Australia or New Zealand. There was a broad representation of
current gender identities with 91/141 (65%) of participants identifying with
binary notions of gender (i.e., male/female/transmale/transfemale) and 49/141
(35%) identifying as gender diverse (i.e., transgender, non-binary, agender or
other) and 1/141 (less than 1%) indicating that they were born with an intersex
variation. Sixty nine participants completed the follow-up survey (M,
= 38.26; SD = 15.91). Responses were collected between July 20, and
August 27, 2020.

Measures

Gender preoccupation and stability questionnaire—2 (GPSQ-2). A full descrip-
tion of the draft GPSQ-2 is contained above in the pilot study section. The
internal consistency of the GPSQ-2 in the current sample is described below.

Gender congruence and life satisfaction scale (GCLS). The GCLS (Jones et al.,
2019) is a 38-item measure that assesses mental wellbeing and life satisfaction
that is associated with gender incongruence and body dissatisfaction in trans-
gender individuals. The current research utilized the 10-item psychological
functioning subscale of the GCLS. Responses to items (e.g., “due to the distress
about my gender . .. I have felt that life is meaningless”) are recorded on a five-
point rating scale (1 = always, 5 = never) with higher mean scores indicative of
a more positive outcome. Studies in an adult transgender population (Jones
et al., 2019) have found that internal consistency of the GCLS is fair (a = .75)
and that the GCLS has large significant correlations (r = .66) with the psycho-
logical subscale of the World Health Organization Quality of Life—BREF
questionnaire (Harper & Power, 1998). The internal consistency of the
GCLS in the current sample was .92.

Gender identity reflection and rumination scale (GRRS). The GRRS
(Bauerband & Galupo, 2014) is a 15-item questionnaire designed to measure
the degree to which transgender adults engage in persistent thinking patterns
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Table 1. Participant demographic details for the survey and follow-up survey.

Survey (N = 141) Follow-up Survey (N = 69)
Age range 14-73 (M = 36.44, SD = 14.76) 14-73 (M =38.26, SD = 15.91)
Place of residence
Australia 87 (62%) 33 (48%)
New Zealand 54 (38%) 36 (52%)
Region of Birth
Australia 70 (50%) 23 (33%)
New Zealand 40 (28%) 25 (36%)
United Kingdom & Ireland 15 (11%) 8 (12%)
Asia 4 (3%) 2 (3%)
Europe 3 (2%) 3 (4%)
North America 2 (1%) 1 (1%)
Pacific Islands 1 (1%) 1 (1%)
Middle East & Africa 3 (2%) 3 (4%)
Other 3 (2%) 3 (4%)
Assigned sex at birth
Female 60 (43%) 32 (46%)
Male 79 (56%) 37 (54%)
Other 2 (1%) 0 (0%)
Current gender identity
Male/boy/man 13 (9%) 4 (6%)
Female/girl/woman 17 (12%) 6 (9%)
Transgender male/boy/man 18 (13%) 10 (14%)
Transgender female/girl/woman 41 (29%) 19 (28%)
Transgender (unspecified) 4 (3%) 3 (4%)
Intersex 1(1%) 0 (0%)
Non-binary/gender-queer 37 (26%) 23 (33%)
/gender-fluid
Agender/gender-neutral 5 (4%) 1 (1%)
Other 5 (4%) 3 (4%)
Lead a satisfied life with current M =3.55 (SD = 1.03) M = 3.57 (SD = .99)

gender identity

about their gender identity. The current research utilizes the rumination
(five-items) and preoccupation with others’ perceptions (five-items) sub-
scales. Respondents are asked how often they engage in persistent thinking
styles (e.g., “think that I will never be able to present my gender the way
I want”). Responses are summed using a four-point rating scale (1 = almost
never, 4 = almost always) with higher scores indicative of more persistent
thinking patterns. Studies in an adult transgender population (Bauerband &
Galupo, 2014) found that the internal consistency for the rumination and
preoccupation with others” perception subscales of the GRRS range from fair
to good (o< = .76 to .83) and that the respective subscales have medium to
large significant correlations (r = .41 to .50) with the Rumination Response
Scale (Treynor et al., 2003). The internal consistency of the GRRS rumina-
tion and preoccupations with others’ perception subscales in the current
sample was .85 and .81, respectively.

Patient health questionnaire—9 (PHQ-9). A full description of the PHQ-9 is
contained above in the pilot study section. The internal consistency of the
PHQ-9 in the current sample was .92.
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Generalized anxiety disorder—7 (GAD-7). The GAD-7 (Spitzer et al., 2006) is
a seven-item measure of generalized anxiety. Respondents are asked how
many times they have experienced symptoms of anxiety over a two-week
period. Responses to items (e.g., “feeling nervous, anxious, or on edge”) are
recorded using a four-point rating scale (0 = not at all, 3 = nearly every day).
Responses are summed with higher scores indicative of increased anxiety. The
GAD-7 has been found to have excellent internal consistency (o< = .91) in
adult and adolescent populations (Tiirikainen et al., 2019) and to have fair
internal consistency ( < =.79) when used in adult transgender populations
(Holt et al., 2019). The internal consistency of the GAD-7 in the current
sample was .93.

Kessler psychological distress scale (K-10). The K-10 (Kessler et al., 2002) is
a 10-item measure of general psychological distress. Respondents are asked to
rate experiences of distress (e.g., “in the past 30 days how often did you feel
hopeless?”) using a five-point rating scale (1 = none of the time, 5 = almost all of
the time). Scores are added with higher scores indicative of increased distress.
The K-10 has been found to have excellent internal consistency in adult
(o= = .92 to .93; Kessler et al., 2002), adolescent (w = .97; Smout, 2018) and
adult transgender (°= = .93; Bariola et al., 2015) populations. The internal
consistency of the K-10 in the current sample was .94.

Gender preoccupation and stability questionnaire (GPSQ). The GPSQ (Hakeem
et al.,, 2016) is a 14-item measure designed to assess adult experiences of
gender dysphoria. Factors assessed by the GPSQ include preoccupation with
their gender and the stability of their sense of gender identity. Respondents are
asked to rate their thoughts and feelings about gender (“in the past two weeks
how troubled have you been about issues relating to gender?”) on four
different five-point rating scales with higher summed scores indicating
a higher degree of gender dysphoria. Internal consistency of the GPSQ in
a transgender population (Holt et al., 2019) has been found to be fair ( o

=.75). The internal consistency of the GPSQ in the current sample was .89.

Procedures

Participants were recruited using advertisements on trans and gender diverse
social media sites and via snowball sampling. Recruitment was targeted to
ensure that the responses captured a broad spectrum of experiences of gender
dysphoria (Clark & Watson, 2019). Interested participants were directed to an
online REDCap survey and were presented with a participant information
sheet and consent form. Survey questions were presented in a fixed format to
ensure that the GPSQ-2 was presented first and the GPSQ presented last. At
the completion of the survey, participants were asked if they wished to
participate in a follow-up survey, consisting of the GPSQ-2, in two weeks
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which required them to provide an e-mail address. Participants who opted-in
for the follow-up survey received an automated e-mail after two weeks with
a link to the online survey and a reminder e-mail delayed by 24 hours. The
two-week timeframe was chosen to minimize the recall bias and remain within
the two-week measurement period used by the GPSQ-2 (Streiner et al., 2015).
During this timeframe, it is assumed that while there would be some variation
in the degrees of gender dysphoria experienced, the impact of any interven-
tions would be minimal. Sixty-nine of the 141 participants (49%) completed
follow-up test-retest reliability questionnaires.

Data analysis
All data were analyzed using IBM SPSS Statistics Version 26 and Mplus
Version 8.4 (Muthén & Muthén, 2017).

Structural validity. Given that the development of the GPSQ-2 was theory-
driven and there was already sufficient knowledge of the factor structure of
the GPSQ-2, confirmatory factor analysis (CFA) was considered preferable
to exploratory factor analysis (Streiner et al., 2015; De Vet et al,, 2011).
Initial modeling, utilizing Mplus, was performed using a correlated two-
factor (oblique) model where the items load on either of the preoccupation
or stability factors. Further investigations of dimensionality, unidimensional
(all items load on a single factor) and bifactor (items load on both their
respective factors as well as a general factor) models, were conducted in
accordance with best practice recommendations (Mokkink et al., 2018; Reise
et al., 2007). Model fit analysis was conducted using the means and variance
adjusted weighted least squares (WLSMV) estimator as it is suitable for use
with ordinal items and can tolerate variances in normality with reduced
samples sizes when compared to other estimators (Brown, 2015). The
selection of indices of exact fit, chi-square (Xz) model, and indices of
approximate fit, comparative fit index (CFI), root mean square error of
approximation (RMSEA) and standardized root-mean-square residual
(SRMR), were based on the recommendations of Weston and Gore (2006).
Should the model of exact fit be rejected (a significant x> result), approx-
imate fit statistics were deemed acceptable when the CFI > .90, RMSEA
< .10, and SRMR < .08 (Weston & Gore, 2006). The reliability of the
total and subscale scores of the bifactor model was assessed using standar-
dized McDonald’s omega (w), omega hierarchical (wy) and percentage
reliable variance ancillary measures (Rodriguez et al.,, 2016). A review of
the factors to assess the proportion of the factor score that is attributed to
the factor, after controlling for the general factor, is assessed using omega
hierarchical subscale scores (wys). A final assessment of dimensionality
(Rodriguez et al., 2016), calculated using the explained common variance
(ECV) and percentage uncontaminated correlations (PUC), was conducted
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to assess the degree of bias associated with fitting a multidimensional data
into a unidimensional structure.

Descriptive and reliability statistics. For the purposes of reliability and con-
struct analysis, the GPSQ-2 has been interpreted as a continuous scale (Carifio
& Perla, 2007). Reliability (internal consistency) was assessed using
Cronbach’s alpha.

Construct validity. Construct validity was assessed using Pearson’s r (De Vet
etal., 2011). Strengths of the relationship between variables is assessed accord-
ing to Cohen (1988); small (r = .1), medium (r = .3) and large (r = .5). In the
absence of a gold standard measure for gender dysphoria, the construct
validity of the GPSQ-2 is assessed using the psychological functioning subscale
of the GCLS and the rumination and preoccupation with others’ subscales of
the GRRS. Additional assessments of construct validity focus on the hypothe-
sized relationship between the GPSQ-2 and the domains of depression (PHQ-
9), anxiety (GAD-7) and general distress (K-10).

Incremental validity. A hierarchical regression was conducted to determine if
the GPSQ-2 was able to predict distress, as measured by the K-10, over and
above the original GPSQ. The original GPSQ was added in the first step and
the GPSQ-2 added in the second step of the regression.

Test—retest reliability and measurement error. The intraclass correlations
coefficient (ICC) was used to evaluate the test-retest reliability. In order to
ensure that the retest time frame would be generalizable to other timeframes
the two-way random effects with absolute agreement model and single mea-
sures was used (McGraw & Wong, 1996; Qin et al.,, 2019). The results for the
ICC are reported in accordance with Koo and Li (2016); poor (< .50), mod-
erate (.50—.75), good (.75—.90), and excellent (> .90).

The standard error of measurement (SEM) is a population-specific relia-
bility index for assessing the degree to which test scores are spread around the
true score (Portney, 2020). The SEM was calculated by taking the square root
of the mean square error term from the ICC repeated measures analysis of
variance (Portney, 2020). The SEM can also be used to derive the smallest
detectable change (SDC = 1.96 x v/2 x SEM) which represents the change in
score necessary to be interpreted as true change.

Power. The draft GPSQ-2 was completed by 141 participants, with no missing
data, which exceeded the COSMIN (Mokkink et al., 2018) guidelines of 105
participants (seven times the number of items) for conducting confirmatory
analysis of PROMs. The calculation of the intercorrelations between the
measures was conducted using the results of 135 participants, which exceeds
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the 85 participants identified by Cohen (1992) to detect a medium strength
(.30) correlation when alpha and power are held constant at .05 and 80%,
respectively. Finally, 69 complete responses were received for the test-retest
analysis, which exceeds the minimum requirements, 66 participants, to detect
an ICC value of .30 when alpha and power are held constant at .05 and 80%,
respectively (Bujang & Baharum, 2017). Further testing is however recom-
mended in adolescent populations given the relatively low number of adoles-
cents, compared to adults, in the current sample.

Results

Structural validity

Results for the two-factor model (Table 2, Model 1A) show that it did not meet
the exact fit criteria and that it exceeded the requirements for approximate fit,
specifically RMSEA > .10. A review of the factor loadings identified one item,
“over the past two weeks how often has it upset you that you have had to
answer questions about what sex or gender you are (e.g., when filling in
forms)?,” with reduced factor loading (.63). This item was removed, and the
CFA was repeated using the remaining 14 items (Table 2, Model 1B).
Conceptually removing this item was justified as it referenced a specific
experience, filling out forms, which may not have occurred during the two-
week window. The revised 14-item two factor model for the GPSQ-2 was
a better fit (x* (76) = 189.59 p < .001; CFI = .96; RMSEA = .10, and
SRMR = .07). Standardized factor pattern loadings were found to be consis-
tently high for the 14-item version, with significant (p <.001) loadings ranging
from .70 to .87 on the preoccupation factor and from .72 to .84 on the stability
factor. The between factor correlation was .82. Results for the alternate 14-item
unidimensional and bifactor models of the GPSQ-2 (Table 2, Model 2 and 3
respectively) indicate that while the exact fit model was rejected by both
models the approximate fit statistics for the 14-item bifactor model were
acceptable (x?*(63) = 89.12 p = .017; CFI = .99; RMSEA = .05, and
SRMR = .04). Chi-square difference testing (i (13) = 77.50 p < .001)

Table 2. Fit indices for confirmatory factor analysis models for the GPSQ-2.

Chi-square test of model fit CFI SRMR RMSEA (90% Cl)
Model 1A: 2-factor x* (89) = 226.29 p <.001 95 .07 11 (.09—.12)
Model 1B: 2-factor X (76) = 189.59 p <.001 .96 .07 .10 (.09—.12)
(14-item)
Model 2: X (77) = 244.34 p <.001 93 .09 12 (11—.14)
Unidimensional
(14-item)
Model 3: Bifactor X% (63) = 89.12 p = .017 99 .04 .05 (.02—.08)
(14-item)

Note. CFl = comparative fit index, Cl = confidence interval, RMSEA = root mean square error of approximation,
SRMR = standardized root-mean-square residual.
N = 141.
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indicates that the difference between the 14-item bifactor and the 14-item two-
factor models was significant with the bifactor model showing improved fit.

Utilizing McDonald’s omega, the reliability for the of the multidimensional
composite total score, w = .96, suggest that 96% of the total score variance is
due to all sources of common and item-specific variance and that 4% is due to
random error. The reliability of the multidimensional composite subscale
scores for the preoccupation and stability subscales were both w, = .93.
Additionally, the extent to which the total score reflects the general factor,
wy = .84, suggests that 84% of the total score variance can be attributed to the
general factor after accounting for the preoccupation and stability factors.
Furthermore, the relationship between omega hierarchical and omega (wy /w)
indicates that 88% of the reliable variance in total scores is also attributed to
the general factor. Omega hierarchical subscale values for the preoccupation,
wys = .19, and stability subscales, wys = .20, indicate that the subscales only
contribute 19 to 20%, respectively, of the unique variance in their respective
scores. Furthermore, the relationship between omega hierarchical subscale
and omega subscale scores (wys/ws) indicates that only 21% and 22% of the
reliable variance in the preoccupation and stability subscale scores, respec-
tively, is attributed to the subscales (Rodriguez et al., 2016). The results for
omega hierarchical (>.75; Reise et al., 2013), combined with the high degree of
influence that the general factor has on the total score and relatively low
contributions of the preoccupation and stability factors to the subscale scores,
suggests that the GPSQ-2 should be interpreted using the general factor, total
score, as opposed to the subscale scores. Moreover, an assessment of dimen-
sionality was conducted to confirm if the GPSQ-2 can be interpreted as being
unidimensional. The results for the error common variance (ECV = .75)
and percent of uncontaminated correlations (PUC = 53), combined with
omega hierarchical (wy = .84), suggest that the degree of multidimensionality
is not sufficient enough to prevent the GPSQ-2 from being interpreted as
a primarily unidimensional measure.

As a result of feedback received during the survey process two items were
updated to use more neutral language. Item 4 “living in your preferred gender
identity” was reworded to “living in accordance with your gender identity” and
item 14 “preferred pronoun or name” was reworded to “pronoun or name.” As
these were minor updates to language and did not change the intent or meaning
of the item it was not considered necessary to re-run the survey process. A full
copy of the final GPSQ-2 is contained in the Supplementary Material.

Descriptive and reliability statistics

Table 3 outlines the descriptive and reliability statistics. The GPSQ-2 was
found to have excellent reliability ( o« = .92) for the total score and good
reliability for the preoccupation ( oc = .89) and stability ( c = .86) subscale
scores.
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Table 3. Measure descriptive and reliability statistics.

Range of Test Mean Range of Test Cronbach'’s
N Items Scores (SD) Scores Alpha
GPSQ-2 (Total) 141 14 0-56 22.95 (12.25) 0-51 92
GPSQ-2 (Preoccupation) 141 8 0-32 16.18 (7.76) 0-32 .89
GPSQ-2 (Stability) 141 6 0-24 6.77 (5.49) 0-19 .86
GCLS (Psychological 137 10 10-50 36.36 (9.33) 13-50 .92
functioning)
GRRS (Rumination) 137 5 5-20 10.71 (3.98) 5-20 .85
GRRS (Preoccupation with 137 5 5-20 11.42 (3.66) 5-20 81
others’)
PHQ-9 137 9 0-27 10.14 (7.23) 0-27 92
GAD-7 137 7 0-21 8.14 (6.06) 0-21 .93
K-10 136 10 10-50 24.24 (10.07) 10-46 94
GPSQ (Total) 135 14 14-70 36.96 (10.70) 15-62 .89

Note. GAD-7 = Generalized Anxiety Disorder-7; GCLS = Gender Congruence and Life Satisfaction Scale;
GPSQ = Gender Preoccupation and Stability Questionnaire; GPSQ-2 = Gender Preoccupation and Stability
Questionnaire—2" Edition; GRRS = Gender Identity Reflection and Rumination Scale; K-10 = Kessler
Psychological Distress Scale; and PHQ-9 = Patient Health Questionnaire—9.

Construct validity

The intercorrelations between the measures are outlined in Table 4. There was
a large significant correlation between the GPSQ-2 and GPSQ (r = .91). The
correlations between the GPSQ-2 and the conceptually related constructs
(GCLS psychological functioning and GRRS rumination and preoccupation
with others’ perceptions subscales) were all significant and similarly large
accounting for between 56% and 61% of the relationship between these
measures and the GPSQ-2. While not as substantial, the significant correla-
tions between the GPSQ-2 and the constructs of depression (PHQ-9), anxiety
(GAD-7) and distress (K-10) were also large accounting for between 31% and
35% of the relationship between the GPSQ-2 and these constructs. Finally,

Table 4. Intercorrelations between the measures.

Intercorrelations

1 2 3 4 5 6 7 8 9 10

1. GPSQ-2 (Total) -
2.GPSQ-2 (Preoccupation)  .95%** —

3. GPSQ-2 (Stability) 8O¥**  pO¥EX _
4. GCLS (Psychological —75%¥*  _ gO¥¥* _ 53¥xx
functioning)
5. GRRS (Rumination) J8FEE L JAXRXE L JOFRR* - _ fQFF*
6. GRRS (Preoccupation J5FER L J3FRE - BIFRE _ OFXX Te*F* —
with others’)
7. PHQ-9 58F*F  pOF**  43F¥* _J3Exx L Rxk G7EREE
8. GAD-7 SEFFF GTEERE AA¥XX - _ GRFX ATx¥R - G REX . BIREX
9. K-10 SOFFX - pIFXX AGF¥X _JQF** S50***  55¥¥* Qx¥x  gg*** _
10. GPSQ (Total) O ¥¥%  BEX¥*  gO¥x* _ FQ¥**  F7¥¥x  FI¥xkx  L3kkx  Lq¥xx  LL¥xx

Note. GAD-7 = Generalized Anxiety Disorder-7; GCLS = Gender Congruence and Life Satisfaction Scale;
GPSQ = Gender Preoccupation and Stability Questionnaire; GPSQ-2 = Gender Preoccupation and Stability
Questionnaire—Z"d Edition; GRRS = Gender Identity Reflection and Rumination Scale; K-10 = Kessler
Psychological Distress Scale; and PHQ-9 = Patient Health Questionnaire—9.

N =135.

*x 5 <001,
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Table 5. Results for the hierarchical regression analysis predicting psychological distress (K-10).

R AR F(df AF (df) B t
Stage 1 31 58.84(1,133)***
GPSQ 55 7.67%%x
Stage 2 35 04 35.35(2,132)*** 8.54(1,132)**
GPSQ 12 70
GPSQ-2 48 2.92%*

Note. GPSQ = Gender Preoccupation and Stability Questionnaire; GPSQ-2 = Gender Preoccupation and Stability
Questionnaire—2" Edition.

N =135.

**p <.01; *** p <.001.

with a medium significant correlation the stability subscale of the GPSQ-2,
only accounted for 18%—20% of the relationship between it and the con-
structs of depression, anxiety, and distress.

A post-hoc regression analysis was run to determine if either the PHQ-9,
GAD-7 or K-10 had an overwhelming influence on the total score of the
GPSQ-2. While the three factors accounted for a combined 36% of the
variance in the GPSQ-2 (r = .60, F(3,132) = 25.06, p < .001) the individual
contribution of each of the measures was not significant when the other
measures were held constant.

Incremental validity

The results for the hierarchical analysis are outlined in Table 5. The GPSQ was
found to contribute significantly to the K-10, explaining 31% of the variation
in distress. With the addition of the GPSQ-2 an additional 4% of the variation
in distress was accounted for with the contribution of the GPSQ no longer
significant.

Test—retest reliability and measurement error

The average time between completing the survey and follow-up survey was
16 days. Table 6 outlines the test-retest reliability statistics. The test-retest
reliability 95% confidence interval was good to excellent for the GPSQ-2 total
score (ICC = .81—.92) and preoccupation subscale (ICC = .80—.92) and
moderate to good for the stability (ICC = .73—.89) subscale. The smallest
detectable change score for the GPSQ-2 that can be predicted with 95%

Table 6. Test-retest reliability and standard error of measurement.

Smallest Test—Retest
Standard Error of Detectable Reliability
Test Mean (SD) Retest Mean (SD) Measurement Change ICC (95% Cl)
GPSQ-2 (Total) 23.39 (11.97) 22.81 (12.19) 428 11.86 .88 (.81—.92)
GPSQ-2 15.91 (7.62) 15.52 (7.70) 2.79 7.73 .87 (.80—.92)
(Preoccupation)
GPSQ-2 (Stability) 7.48 (5.41) 7.29 (5.29) 2.25 6.24 .83 (.73—.89)

Note. GPSQ-2 = Gender Preoccupation and Stability Questionnaire—2" Edition.
Average retest period = 16 days.
N = 69.
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confidence was 11.86, indicating that changes in score need to be greater than
11 to reflect a true change in gender dysphoria.

Discussion

The aim of the current study was to utilize best-practice methodology to develop
and validate a revised version of the GPSQ (Hakeem et al., 2016)—the Gender
Preoccupation and Stability Questionnaire—2"¢ Edition (GPSQ-2). The GPSQ-
2, is a 14-item self-report measure of gender dysphoria for use in both adoles-
cents, aged 13 and above, and adults. The results supported each of the following
hypotheses: 1) the GPSQ-2 consists of two factors that assess the constructs of
preoccupation and stability; 2) the GPSQ-2 has large correlations with existing
measures of gender dysphoria; 3) the GPSQ-2 has large correlations with the
constructs of anxiety, depression and distress; 4) the GPSQ-2 accounts for
a higher degree of distress than the original GPSQ; and 5) the GPSQ-2 is stable
over a two-week period. The GPSQ-2 is notable as it is one of the first validated
measures of gender dysphoria that has been developed for use with both
adolescents and adults who identify as trans or gender diverse.

Confirmatory factor analysis was undertaken to confirm the structural
validity of the two-factor model of the GPSQ-2. While the initial 15-item
GPSQ-2 did not provide an adequate fit to the data, an alternative 14-item
version of the GPSQ-2 was found to have acceptable values for the indices of
best fit (Weston & Gore, 2006). Supplementary assessments of alternative
models, however, suggest that a bifactor model provides a superior fit to the
data than the two-factor model. Furthermore, analysis of the bifactor model
using omega, omega hierarchical, and assessments of dimensionality (Reise
et al., 2013; Rodriguez et al., 2016) suggest that despite the presence of multi-
dimensionality a unidimensional model is more appropriate. Consequently,
despite the legitimacy of the preoccupation and stability subscales and the
information that they convey, it is recommended that the total score for the
GPSQ-2 be used in preference to the subscale scores. From a theoretical
perspective, these observations mirror the results of the original GPSQ,
which was designed to assess gender dysphoria as a unidimensional construct
(Hakeem et al., 2016).

The total score for the GPSQ-2 is calculated by summing the individual item
responses (0 = never, 4 = all the time). Scores range from 0 to 56, with higher
scores indicative of more intense experiences of gender dysphoria. The results
for Cronbach’s alpha and McDonald’s omega, suggest that the unidimensional
GPSQ-2 has excellent reliability. Experiences of distress assessed by the GPSQ-
2 include the dissatisfaction that somebody experiences with their own body,
worries about how they may be perceived in society, and an incongruence
between a person’s gender expression (how an individual’s gender is presented
and interpreted by society), and their gender identity (how an individual
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cognitively experiences and defines their gender). Additionally, the GPSQ-2
assesses the degree to which a person’s gender identity, which may be binary,
non-binary or fluid, is established and incorporated into their sense of self.
While it was not possible to assess criterion validity by comparing the
GPSQ-2 to a “gold standard” measure of gender dysphoria, there were large
correlations between the GPSQ-2 and the related psychological functioning
subscale of the GCLS (Jones et al., 2019) and the rumination and preoccupa-
tion with other’s perceptions subscales of the GRRS (Bauerband & Galupo,
2014). These results indicate that the GPSQ-2 taps into similar constructs
present within these measures. Furthermore, in an assessment of construct
validity and hypothesis testing the GPSQ-2 was found to have large correla-
tions with the constructs of anxiety (GAD-7; Spitzer et al., 2006), depression
(PHQ-9; Johnson et al., 2002; Kroenke et al., 2001), and psychological distress
(K-10; Kessler et al., 2002). In accordance with the methodology outlined by
De Vet et al. (2011), these results indicate that the GPSQ-2 can be interpreted
as a measure of distress associated with the experience of gender dysphoria.
Comparisons between the GPSQ-2 and GPSQ found that the GPSQ-2
accounted for a higher proportion of distress than its predecessor. Given the
high degree of similarity between the two measures, the differences between
them, whilst statistically significant, may not be relevant. This result is, how-
ever, important as it indicates that the increase in scope, inclusion of adoles-
cents, item modifications, and simplified format, has not materially impacted
the ability of the GPSQ-2 to account for individual experiences of distress.
The GPSQ-2 was found to have good to excellent test-retest reliability over
a two-week period. The corresponding results for the measurement error
indicate that we can be 95% confident that any changes in scores greater
than 11 represent a real change in the underlying construct above and beyond
measurement error. While there are no specific rules for assessing the accept-
ability of measurement error (Portney, 2020), clinicians should be aware of
this limitation when conducting repeat assessments of the GPSQ-2. Additional
research into minimal important change is required to further interpret any
changes in repeat administrations of the GPSQ-2 (Terwee et al., 2009).

Strengths and limitations

A strength of the GPSQ-2 is that it was developed in accordance with
a methodologically sound approach developed specifically for measures used
in clinical settings (see, Prinsen et al., 2018; De Vet et al., 2011). This includes
the use of a community sample to ensure that a broad range of responses is
obtained from participants (Clark & Watson, 2019). Further testing, with
a focus on adolescent participants, is required to assess how the GPSQ-2 per-
forms in a clinical sample, and to assess between-group differences. Between-
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group differences include comparisons between: adults and adolescents; bin-
ary and non-binary identities; and assigned sex at birth.

Despite the benefits of having a single measure that can be used with both
adolescents and adults there are limitations imposed when a “one-size fits all”
approach is used. In this instance there is a likely loss of focus on specific issues
that may be experienced in adolescent populations. Further research is
required to assess the degree to which the distress associated with gender
dysphoria in adolescents can be attributed to factors such as body dysphoria,
peer rejection, bullying and abuse, discrimination, financial and legal con-
straints, and the family and school environment (Strauss et al., 2017). Such
studies are crucial given the increased focus on “body image” exhibited by
younger adults who experience gender dysphoria (Becker et al., 2016; Jones
et al., 2016; Van de Grift et al., 2016) and the corresponding risks associated
with low self-esteem (Hendricks & Testa, 2012) and disordered eating (Algars
et al., 2012; Vocks et al., 2009; Witcomb et al., 2015). Given the ethical
challenges accessing adolescent participants this research may benefit from
being conducted in partnership with pediatric gender clinics.

A second limitation of the study is that it can be argued that the definition of
distress, as it pertains to the construct of gender dysphoria, has been poorly
defined in the DSM-5 (for a critical review of the DSM-5 definition of gender
dysphoria see, Davy & Toze, 2018). The current study was based on the assump-
tion that distress (as per the DSM-5) would be adequately represented by the
constructs of anxiety, depression and nonspecific distress, as measured using the
GAD-7, PHQ-9 and K-10, respectively. However, when combined, the strength
of the correlation between these factors and the GPSQ-2 was only medium in size.
This suggests that, in addition to there being significant overlap between the
stated variables, there are other psychological/psychosocial variables that fall
within the realm of distress that present in people who experience gender
dysphoria. Additional constructs that may also be representative of distress
include anger, sadness, shame, fear, worry, and hypervigilance (Rood et al., 2017).

Conclusion

The GPSQ-2 is a 14-item structurally sound measure of gender dysphoria that
can be used in populations aged 13 and above. In addition to a downward
extension to include adolescent participants, enhancements included in the
GPSQ-2 include the resolution of identified issues relating to content validity,
justified use of a single total score, and improvements in language and
usability. Areas for further development include validation of the GPSQ-2
in: 1) a larger adolescent sample; and 2) a clinical sample to assess known-
groups validity and to identify potential between-group differences and issues
with floor or ceiling effects.
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Note

1. Brotherboy and sistergirl are terms frequently used by Australian Aboriginal and Torres
Strait Islander people who may identify as trans or gender diverse.
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