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Abstract

Introduction: Gender dysphoria is one of the significant challenges in healthcare systems,
and primary healthcare providers play a key role in caring for and referring these individuals.
However, their insufficient knowledge and attitudes may lead to inadequate care. Given the lack
of a standard Persian tool for measuring these variables, this study aimed to psychometrically
evaluate a questionnaire assessing the knowledge and attitudes of primary healthcare providers
regarding gender dysphoria.

Methods: This descriptive cross-sectional study was conducted in 2024 in Tabriz, involving three
phases: translation, back-translation, validity, and reliability. The study sample for content validity
included 15 experts, 30 healthcare providers for reliability, and 205 primary healthcare providers for
construct validity. The research tool consisted of questionnaires assessing attitudes and knowledge
about transgender individuals, which were translated into Persian and culturally adapted. Content
validity was evaluated using content validity ratio (CVR) and content validity index (CVI), and
construct validity was assessed through confirmatory factor analysis (CFA). The reliability was
calculated using Cronbach’s alpha coefficient and the intra-class correlation coefficient (ICC).
Results: The results of this study indicated that the overall CVI was 0.81 and the CVR was 0.93.
For the knowledge section, CVI was 0.76 and CVR was 0.94, while for the attitude section, CVI
was 0.85 and CVR was 0.91. In confirmatory factor analysis, the factor loadings for the attitude
section were above 0.30, but some questions in the knowledge section had factor loadings
lower than 0.30. The comparative fit index (CFl), goodness of fit index (GFl), normed fit index
(NFI), and root mean square error of approximation (RMSEA) were 0.96, 0.90, 0.85, and 0.057,
respectively, all indicating a good model fit. Additionally, the Cronbach’s alpha coefficient for the
entire questionnaire was 0.86, and for the knowledge and attitude sections, it was 0.65 and 0.88,
respectively. The ICC obtained from the test-retest method was 0.76, confirming the reliability of
the questionnaire.

Conclusion: The results of this study showed that the tool for measuring the knowledge and attitude
of primary healthcare providers regarding gender dysphoria has good validity and reliability.
The confirmatory factor analysis results indicated that the two-factor structure (knowledge and
attitude) fits well, although some items in the knowledge section had lower factor loadings. This
questionnaire can be helpful in designing educational and research programs in this area.
Practical Implications: The questionnaire could be used as a screening tool in educational
programs related to gender dysphoria, assessing the impact of educational interventions, and
evaluating educational needs in healthcare policy-making.
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Introduction

Gender dysphoria, as defined by the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5), refers
to a marked incongruence between an individual’s
experienced or expressed gender and the gender assigned at
birth." Accurate data on gender dysphoria are unavailable.
However, it appears to be more common among men,
with estimates suggesting one in 10,000 men and one in
30,000 women may be affected.” Overall, the number of
individuals with gender dysphoria is estimated to range

from one in 30,000 to one in 100,000 individuals, varying
across different societies.’ In Iran, approximately 2,500
registered individuals have been officially diagnosed with
gender dysphoria, based on available data from relevant
institutions. 2 Gender dysphoria does not have a single
known cause. It arises from the interaction of biological,
familial, psychological, and social factors.** Biological
and psychological factors such as prenatal stress, genetic
and hormonal conditions, neurological issues, and
central nervous system disturbances are among the most
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significant contributors to this condition.® Additionally,
social factors such as an overly close relationship with
the mother and distance from the father in boys, or a
depressed mother during the early months of life and
absent, unsupportive fathers in girls, may increase the
likelihood of gender dysphoria.” According to DSM
diagnostic criteria, the core features of gender dysphoria
include a strong, persistent desire to identify with the
opposite gender (not motivated by cultural or social
advantages), clear evidence of ongoing distress related
to the current gender role, and a sense that the assigned
gender role does not align with one’s feelings, resulting in
significant distress or impairment in social, occupational,
or other areas of functioning.® Individuals experiencing
this distress often struggle to align their gender expression
with traditional binary social roles (man or woman),
which can lead to strained relationships with family, peers,
and friends, social rejection, interpersonal conflicts,
depression, anxiety, substance abuse, reduced well-being,
low self-esteem, and an increased risk of self-harm or
suicide.” Individuals with gender dysphoria typically seek
care from primary healthcare providers, endocrinologists,
or mental health professionals.”” In some cases, gender
dysphoria may be the primary reason for seeking care,
while in others, it may co-occur with other mental
health issues. Appropriate referral and attention to
the individual’s condition are essential to establish a
robust support system." Such referrals require primary
healthcare providers to possess adequate knowledge and
attitudes toward gender dysphoria. According to the
Knowledge-Attitude-Behavior model, greater knowledge
leads to attitude changes, ultimately resulting in effective
behavioral shifts.!** However, in many parts of the
world, gender-affirming healthcare is either unavailable
or difficult to access. Even when accessible, individuals
with gender dysphoria often encounter healthcare
providers who, due to inadequate training and negative
biases, deliver substandard care.'*"> A 2017 qualitative
study on healthcare for transgender people reported
that 45.7% of individuals observed inappropriate
behavior or mockery from medical staff, 8.6% were
excluded from treatment by a healthcare provider, and
62.9% experienced staff refusing to use their correct
pronouns.'® Thus, knowledge and behavioral sensitivity
among healthcare providers regarding gender dysphoria
remain significantly lacking.'” To enhance the knowledge,
attitudes, and behaviors of healthcare providers in this
area, it is first necessary to assess their current levels
using valid tools, followed by tailored educational
interventions. In recent years, tools such as the 15-item
Medical Practitioner Attitudes Toward Transgender
Patients Scale (MP-ATTS)'" for assessing attitudes and
the 13-item Medical Practitioner Beliefs and Knowledge
about Treating Transgender Patients (MP-BKTTP)" for
evaluating medical beliefs and general knowledge have
been used in various countries. Both questionnaires

employ a 5-point Likert scale and demonstrate
acceptable internal reliability. However, no standardized
Persian tool exists in Iran to assess healthcare providers’
attitudes toward gender dysphoria. Given that primary
healthcare providers in Iran are often the first point of
contact for caring for gender dysphoria, and considering
the absence of a validated Persian instrument, this study
aimed to psychometrically evaluate a questionnaire
assessing the knowledge and attitudes of primary
healthcare providers regarding gender dysphoria. The
integration of the two original instruments—MP-ATTS
and MP-BKTTP—was guided by both theoretical and
practical considerations. Theoretically, based on the
Knowledge-Attitude-Behavior model, knowledge and
attitudes are interconnected and jointly influence the
care behavior of providers. Practically, combining both
tools into a single, culturally adapted instrument enabled
a more comprehensive and efficient assessment of these
two critical domains in the Iranian context.

Methods

This descriptive cross-sectional study was conducted in
2024 at Tabriz University of Medical Sciencesin three stages:
translation and back-translation, validity assessment, and
reliability evaluation. The study population for content
validity included 15 experts (psychiatrists, psychologists,
and health education specialists). For construct validity,
assessed via confirmatory factor analysis (CFA), data from
205 primary healthcare providers in Tabriz were analyzed.
Internal consistency was evaluated with 205 participants,
and test-retest reliability was assessed with 30 primary
healthcare providers. Participants were selected based
on inclusion criteria, which included employment as a
community health worker, health caregiver, psychologist,
family physician, or nutritionist in selected Tabriz
health centers and willingness to participate. Individuals
unwilling to continue participation were excluded.

Research tool

The research tool was a scale for assessing healthcare
disparities among transgender individuals, adapted and
validated for Iranian culture. The combination of the
two questionnaires into a single instrument was based
on the conceptual alignment of knowledge and attitude
constructs in gender dysphoria care and the need for an
integrated tool tailored for primary healthcare settings
in Iran.

It combined two questionnaires: 1. MP-ATTS: A 15-
item survey to measure attitudes toward transgender
individuals, with 6 reverse-coded items (higher scores
indicate more positive attitudes). Its reliability was
acceptable (0.92)." 2. MP-BKTTP: A 13-item survey
assessing medical beliefs and general knowledge about
treating transgender patients, with 6 reverse-coded
items (higher scores indicate more positive beliefs and
knowledge). Its internal reliability was 0.94."
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Translation, back-translation, and cultural adaptation
The research team translated the questionnaires into
Persian and reviewed the content for cultural adaptation.
The cultural adaptation process involved modifying
some items—especially those relating to sensitive
attitudes toward transgender individuals—to wuse
culturally appropriate language without altering their
conceptual meaning. Definitions of key terms such as
“gender dysphoria (transgender)” and “cisgender” were
incorporated to enhance respondent understanding.
After revisions by an English language expert, the Persian
version was finalized and back-translated into English by
another specialist. Following necessary adjustments, the
final version was reviewed and approved by the research
team for validity and reliability testing.

Content validity assessment

Content validity was evaluated using opinions from 15
experts in psychiatry, psychology, and health education,
selected via purposive non-random sampling. Both
qualitative and quantitative methods were employed.
Qualitatively, experts reviewed the items for grammar,
appropriate wording, and proper placement, providing
feedback for revisions. Quantitatively, content validity was
assessed using content validity ratio (CVR) and content
validity index (CVI). For CVR, experts rated each item
on a three-point scale (essential, helpful but not essential,
not necessary), with results calculated per Lawshe’s table
(CVR20.49 deemed acceptable for 15 experts). For CVI,
items were rated for relevance on a four-point scale (1 =not
relevant to 4 =highly relevant), with scores aggregated as
the proportion of ratings of 3 or 4, requiring a CVI>0.79
for acceptance.

Construct validity assessment
Construct validity was examined using CFA with
LISREL 8.5 software. Factor loadings were analyzed in
standardized estimates, with values closer to 1 indicating
stronger relationships between observed variables (items)
and latent constructs. Loadings below 0.3 were considered
weak and excluded, while 0.3-0.6 were acceptable, and
above 0.6 were highly desirable. Significance was tested
using t-values, with t>1.96 indicating a significant
relationship. Model fit was assessed using indices such
as chi-square, root mean square error of approximation
(RMSEA), goodness of fit index (GFI), adjusted goodness
of fit index (AGFI), comparative fit index (CFI), normed
fit index (NFI), and non-normed fit index (NNFI).
Although the chi-square test was significant (x> =474.54,
P<0.001), which may indicate a less-than-perfect fit,
especially in large samples, this index is known to be
sensitive to sample size. Therefore, the overall model fit
was primarily evaluated based on other fit indices,
including CFI, GFI, RMSEA, AGFI, NFI, and NNFI, all
of which met the commonly accepted thresholds for an
adequate model fit. This approach aligns with standard

practices in CFA.

Reliability assessment

Internal consistency was evaluated using Cronbach’s
alpha, based on responses from 205 primary healthcare
providers. Test-retest reliability was assessed by having 30
providers complete the questionnaire twice, one month
apart, with ICC calculated using SPSS version 26.

Results

The study results are organized into sections: translation
and back-translation, content validity, construct validity,
and reliability.

Translation and back-translation

After initial translation and cultural adaptation, revisions
were applied, and the Persian version was back-translated
into English. Following the final review and approval by
the research team, the initial questionnaire with 28 items
(13 for knowledge, and 15 for attitudes) was prepared.

Content validity

Quantitative content validity yielded an overall CVI of
0.81 and CVR of 0.93, indicating satisfactory validity. For
the knowledge section, the CVI was 0.76 and the CVR was
0.94; for the attitude section, the CVI was 0.85 and the CVR
was 0.91. Qualitative feedback from experts led to minor
revisions, and ultimately, content validity was confirmed.

Construct validity

Participants included 205 primary healthcare providers
from Tabriz, with a mean age of 40.13 (SD =6.83) years.
Most were female (96.6%), married (83.4%), held bachelor’s
degrees (71.1%), and worked as health caregivers (73.2%).
Demographic details are in Table 1.

CFA results indicated all attitude items had factor
loadings>0.3, indicating an acceptable correlation
with the latent construct. Several knowledge items had
loadings < 0.3, suggesting a weaker correlation (one, two,
four, five, six, seven, eight, nine). Details are shown in
Figure 1.

Confirmatory factor analysis model in significance

The examination of the significance of the factor loadings,
based on the software output, indicates that all factor
loadings for the manifest variables related to the attitude
factor are significant at the 0.05 level (with t-values greater
than 1.96). However, the factor loadings for some manifest
variables (questions two, four, five, six, seven) related to
the knowledge factor were not significant (with t-values
less than 1.96), and these are marked in red.

Based on the values obtained for the goodness-of-fit
indices, the model fit was also found to be satisfactory.
The chi-square index was significant (x*=474.54, P
value<0.001). Additionally, the chi-square to degrees of
freedom ratio was 1.65, which is less than the critical value
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of 3. The CFI was calculated to be 0.96, which is above
the threshold of 0.90 and close to 0.95, indicating a good
model fit. Furthermore, the values of the GFI and the NFI
were 0.90 and 0.85, respectively. Moreover, the RMSEA
index was found to be 0.057, which is one of the critical
model fit indices and indicates a satisfactory model fit.
More information regarding the goodness-of-fit index is
provided in Table 2.

Reliability

Cronbach’s alpha for the entire questionnaire was 0.86,
with 0.65 for knowledge and 0.88 for attitudes, confirming
internal consistency. The ICC from the test-retest was
0.76, verifying reliability.

Discussion

The present study aimed to examine the psychometric
properties of a questionnaire designed to assess the
knowledge and attitudes of primary healthcare providers
regarding gender dysphoria. The results of the analyses
indicated that the questionnaire possesses satisfactory
validity and reliability, making it a valid tool for measuring
knowledge and attitudes in this domain. In this study,
the content validity of the questionnaire was confirmed
based on the CVR and CVI, meaning that all items were
deemed valid by experts. This finding demonstrates the
appropriateness of the questionnaire items in relation to
the concepts being measured. However, the qualitative
review process led to minor revisions in some items,

Table 1. Demographic characteristics of study participants (N=205)

Qualitative variables Frequency Percent

Male 7 3.4%
Gender

Female 198 96.6%

Single 34 16.6%
Marital Status

Married 171 83.4%

Associate degree 11 5.4%

Bachelor’s 145 71.1%
Education

Master’s 28 13.7%

PhD 20 9.8%

Health caregiver 150 73.2%

Psychologist 11 5.4%
Occupation

Physician 10 4.9%

Nutritionist 34 16.6%
Quantitative variables Mean SD
Age 40.13 6.83
Work experience 13.04 6.14

Table 2. Goodness-of-fit indices

Chi-square value df RMSEA CFl  GFI AGFI NFI NNFI

474.54 287 0.057 096 085 0.81 090 0.95

df: degree of freedom, RMSEA: Root mean square error of approximation,
CFl: Comparative fit index, GFl: Goodness of fit index, AGFI: Adjusted
goodness of fit index, NFI: Normed fit index, NNFI: Non-normed fit index

highlighting the importance of considering cultural
differences in the design of the assessment tool.”
The results of the CFA indicated that the two-factor
structure of the tool (comprising knowledge and attitude
dimensions) generally had a good fit. However, some
items in the knowledge section, particularly items 2, 4,
5, 6, and 7, had factor loadings below 0.3, which may
indicate conceptual complexity within this dimension.
It is important to note that several of these items also
exhibited non-significant t-values in the CFA, suggesting
that they either do not fully align with the core knowledge
construct or were not adequately understood by the
participants. Nevertheless, these items were retained in the
tinal version of the questionnaire due to their conceptual
importance in covering key aspects and essential
subdomains of knowledge about gender dysphoria that
are not reflected by other items. This decision was made
based on expert consensus during the content validation
phase, as removing these items could have reduced the
scope and depth of the knowledge construct. Considering
the importance of improving model fit and measurement
precision, it is recommended that future studies with
larger and more diverse samples further investigate the
performance of these items, and revise, replace, or remove
them as needed to enhance the instrument’s validity. In
similar studies, low correlations of some knowledge items
with the overall construct are often attributed to factors

Chi-Square=474.54, df=287, P-value=0.00000, RMSEA=0.05

Figure 1. Confirmatory factor analysis model in standardized estimates
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such as respondents’ prior familiarity with the topic or the
lack of specific educational frameworks.?! On the other
hand, all items related to attitude had factor loadings
above 0.3, indicating a strong correlation with the latent
variable and suggesting that the attitude factor has a
stable structure among primary healthcare providers.
This finding aligns with previous research, where
attitudes typically exhibit greater consistency compared
to knowledge.”? The Cronbach’s alpha coefficient for
the entire questionnaire (0.86) indicated good internal
consistency. However, the coefficients for the subscales
showed differences, with the reliability coefficient for
the attitude section (0.88) being higher than that for the
knowledge section (0.65). This difference may stem from
the greater stability of attitudes compared to knowledge,
as well as the variability in knowledge levels among
primary healthcare providers, which can lead to increased
response dispersion and a lower Cronbach’s alpha.?*
Overall, in line with previous research and considering
the limited knowledge of primary healthcare providers
regarding gender dysphoria, there is a need for targeted
education in this area.®* Additionally, incorporating
formal education into the training programs of primary
healthcare providers is essential”” The questionnaire
developed in this study can be used to assess the
knowledge and attitudes of primary healthcare providers
regarding gender dysphoria, particularly in educational
programs and related research. This questionnaire can
serve as a tool to evaluate the effectiveness of educational
interventions designed to improve the awareness and
attitudes of primary healthcare providers. Furthermore,
it can be used in health and treatment policy-making
as a basis for assessing educational needs and designing
training courses.”*

This study had several limitations that should be
considered when interpreting the findings. First, the
sample consisted of a specific group of healthcare
providers from East Azerbaijan province, which may
limit the generalizability of the results to other regions
or to different professional groups, such as specialist
physicians. Future psychometric studies in other parts of
the country are recommended to enhance external validity.
Additionally, while this study evaluated the instrument’s
validity and reliability using CFA and Cronbach’s alpha,
employing other methods such as convergent and
discriminant validity could further clarify the tool’s factor
structure. Potential differences in attitudes and knowledge
among other healthcare professional groups and across
diverse cultural contexts within Iran also warrant further
investigation, as such studies could help improve the
generalizability of the results and support the development
of more tailored educational interventions.

Furthermore, the expert panel in this study was primarily
composed of psychiatrists, psychologists, and health
education specialists, without including individuals with
direct experience or lived expertise in transgender health

or LGBTQ +issues. This limitation should be addressed in
future research to enhance the content validity assessment.
Lastly, although both forward translation and back-
translation were conducted by professional translators,
only one back-translator was used. Future studies are
advised to engage multiple independent translators and
incorporate pilot testing or cognitive interviews with
the target population to improve the cultural validity
of the instrument.

Conclusion

This study evaluated a tool for measuring the knowledge
and attitudes of primary healthcare providers regarding
gender dysphoria and showed that the designed
questionnaire has good validity and reliability. The results
of the CFA showed that the two-factor structure of the
tool (knowledge and attitude sections) is a suitable fit.
However, it is essential to emphasize that the knowledge
subscale demonstrated lower factor loadings for several
items and a borderline acceptable internal consistency
(Cronbachs alpha=0.65), which may reflect some
conceptual complexity and variability in knowledge
among participants. This limitation should be taken into
account when interpreting the results, and future research
is recommended to refine the knowledge subscale to
enhance its reliability and clarity. This questionnaire can
be used as a valid tool for assessing and improving the
awareness and attitudes of primary healthcare providers
in the field of gender dysphoria and is helpful in designing
educational and research programs in this field.
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Study Highlights

What is current knowledge?

o Gender dysphoria is a significant challenge in
healthcare systems, and primary healthcare
providers play a central role in identifying,
referring, and supporting these individuals.

o Inadequate knowledge and negative attitudes
among providers can result in poor quality of care
and limited access to appropriate services.

o There is no standardized and validated Persian-
language questionnaire to measure healthcare
providers” knowledge and attitudes toward gender
dysphoria.

What is new here?

o This study psychometrically evaluated a Persian
version of the questionnaire assessing primary
healthcare providers' knowledge and attitudes
toward gender dysphoria.

o The tool demonstrated good validity (CVI = 0.81,
CVR = 0.93) and reliability (Cronbach’s alpha =
0.86, ICC = 0.76).

o Confirmatory factor analysis supported a two-
factor structure (knowledge and attitude), with an
acceptable model fit.

e The questionnaire can now be applied as a
reliable screening and evaluation instrument in
educational, clinical, and policy-making contexts
in Iran.
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