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ABSTRACT
The present study aimed to investigate the effectiveness of mindfulness training in reducing anxiety among male-to-female (MtoF)

transgender individuals prior to gender affirmation surgery. The research method was quasi-experimental with a pretest—posttest
design and a control group. The statistical population consisted of male-to-female transgender individuals referring to
psychological counseling centers in the city of Isfahan. Among them, 40 participants were selected through convenience sampling
and randomly assigned to experimental and control groups (20 participants in each group). The experimental group participated
in eight sessions of mindfulness training, while the control group received no intervention. Data were collected using the Beck
Anxiety Inventory, which was administered during the pretest and posttest stages. The results of the independent samples t-test
and analysis of covariance indicated that the mean anxiety scores in the experimental group significantly decreased (p < .01),
whereas no significant change was observed in the control group. The findings demonstrated the effectiveness of mindfulness
training in reducing preoperative anxiety among male-to-female transgender individuals.
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Introduction

Gender identity is considered one of the fundamental dimensions of human identity and psychological
functioning. Individuals whose experienced gender identity differs from their biological sex assigned at birth
may experience a condition referred to as gender dysphoria, which is often accompanied by profound
psychological distress, emotional conflict, social stigma, and anxiety. Among transgender populations, male-
to-female (MtoF) transgender individuals frequently encounter unique psychological and social challenges
associated with identity disclosure, family rejection, discrimination, social isolation, and the process of
gender affirmation. These stressors can intensify mental health problems and negatively affect psychological
well-being, particularly during the period preceding gender affirmation surgery (1, 2). The preoperative stage

of gender affirmation surgery is often associated with heightened emotional vulnerability because
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individuals face uncertainty regarding surgical outcomes, fear of social judgment, body dissatisfaction, and
concerns related to personal identity and future social acceptance.

Recent evidence suggests that transgender and gender-diverse populations experience significantly higher
rates of anxiety, depression, self-harm, and suicidal ideation compared with cisgender populations. Studies
have demonstrated that chronic exposure to minority stress, discrimination, and identity invalidation
contributes substantially to the development of psychological distress in transgender individuals (3, 4). In
particular, anxiety has been identified as one of the most prevalent psychological symptoms among
transgender individuals preparing for gender affirmation procedures. Appearance-related concerns, fear of
rejection, social stigma, and uncertainty regarding transition outcomes may exacerbate emotional instability
and increase vulnerability to anxiety disorders (5). In many cases, these psychological pressures not only
reduce quality of life but may also interfere with treatment adherence, social functioning, and postoperative
adjustment.

The psychological experiences of transgender women prior to surgery are further influenced by concerns
related to voice, appearance, and body congruence. Research has shown that voice characteristics and
perceived gender incongruence can significantly influence self-esteem, emotional comfort, and social
integration among transgender women (6-8). Since voice and body presentation are strongly associated with
social recognition of gender identity, many transgender women experience persistent anxiety regarding how
they are perceived by others. Such concerns may intensify during the preoperative stage, when individuals
are anticipating significant bodily changes and social transitions.

In recent decades, mindfulness-based interventions have received growing attention as effective
approaches for improving psychological health and emotional regulation across diverse clinical populations.
Mindfulness refers to the intentional and nonjudgmental awareness of present-moment experiences,
including thoughts, emotions, bodily sensations, and environmental stimuli. Mindfulness-based approaches
aim to help individuals develop greater acceptance of internal experiences while reducing maladaptive
cognitive and emotional reactions. Through mindful awareness, individuals may become less overwhelmed
by distressing thoughts and emotional states and may develop more adaptive coping mechanisms (9, 10).
Among the most widely applied mindfulness interventions is Mindfulness-Based Stress Reduction (MBSR),
which integrates meditation practices, breathing exercises, body awareness, and emotional acceptance
techniques.

The effectiveness of mindfulness interventions has been extensively examined across a broad range of
psychological and medical conditions. Systematic reviews and meta-analyses have consistently
demonstrated that mindfulness-based therapies contribute to reductions in anxiety, stress, depression,
emotional dysregulation, and psychological distress (9, 11). Furthermore, mindfulness interventions have
shown beneficial effects in improving emotional resilience, enhancing self-awareness, and promoting overall
psychological well-being in both clinical and non-clinical populations.

A growing body of evidence supports the effectiveness of mindfulness interventions specifically for anxiety
reduction. Bose reported that mindfulness interventions significantly reduce anxiety symptoms among
young adults by improving emotional regulation and reducing cognitive rumination (12). Similarly, Hazlett-
Stevens demonstrated that Mindfulness-Based Stress Reduction led to meaningful improvements in

symptoms of generalized anxiety disorder in hospital settings (13). Xu also emphasized the effectiveness of
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mindfulness-based cognitive therapy in improving mental health among university students during periods
of heightened stress and uncertainty (14). These findings suggest that mindfulness interventions may be
particularly beneficial for populations experiencing chronic emotional distress and uncertainty, including
transgender individuals awaiting gender affirmation surgery.

Mindfulness-based interventions have also demonstrated effectiveness in medical and oncology settings,
where anxiety and emotional distress are highly prevalent. Research indicates that mindfulness can reduce
depression, anxiety, fatigue, and psychological burden among patients with cancer and other chronic
medical conditions (15-21). These interventions help individuals cope more effectively with uncertainty,
bodily discomfort, fear of treatment outcomes, and emotional distress. Since transgender individuals
preparing for surgery often experience similar anticipatory stress and body-related anxiety, mindfulness-
based approaches may offer important psychological benefits during the transition process.

The therapeutic value of mindfulness has also been documented in cardiovascular, metabolic, and chronic
pain populations. Mindfulness interventions have been associated with improvements in emotional
regulation, stress management, physiological functioning, and overall quality of life among individuals with
hypertension, cardiovascular disease, diabetes, and chronic pain conditions (22-26). These findings suggest
that mindfulness can influence both psychological and physiological dimensions of well-being by reducing
stress-related cognitive and emotional activation.

Beyond symptom reduction, mindfulness interventions may also contribute to decreased suicidal ideation
and self-harm behaviors. This issue is particularly relevant for transgender populations, who are known to
experience elevated rates of suicidality and self-injurious thoughts compared with the general population.
Aguiar and colleagues identified mindfulness as a potentially protective factor against suicidal behavior due
to its capacity to enhance emotional regulation and reduce impulsive reactions to distress (27). Considering
the high prevalence of suicidal ideation among transgender populations reported in previous studies (3, 4),
mindfulness-based interventions may play a valuable preventive role in promoting psychological safety and
emotional stability.

Mindfulness interventions have additionally shown effectiveness in populations exposed to social
marginalization, chronic stress, and emotionally demanding environments. For example, mindfulness-based
cognitive therapy has demonstrated positive outcomes among incarcerated populations, athletes, infertile
women, and healthcare professionals (10, 28-30). These interventions improve coping skills, emotional
awareness, psychological flexibility, and stress tolerance. Given that transgender individuals frequently
encounter social stigma, interpersonal rejection, and chronic psychological stress, mindfulness-based
approaches may provide an adaptive framework for enhancing emotional resilience and reducing anxiety.

The increasing availability of online and accessible mindfulness interventions has further expanded their
applicability across diverse populations and healthcare settings. Senthilnathan and colleagues reported that
online mindfulness programs are increasingly used for individuals with physical and mental health
conditions and have shown promising outcomes in improving emotional well-being and reducing distress
(11). This flexibility may be especially important for transgender individuals who may face barriers to
accessing affirming mental health services due to stigma, discrimination, or limited specialized healthcare

resources.
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Despite the growing evidence supporting mindfulness-based interventions, research examining their
effectiveness among transgender populations remains limited. Most existing studies on transgender health
have focused primarily on surgical outcomes, identity development, hormonal treatment, or prevalence of
mental health disorders (1, 2). Comparatively fewer studies have investigated psychological interventions
specifically designed to reduce anxiety and emotional distress during the preoperative phase of gender
affirmation surgery. This gap is clinically important because unmanaged anxiety during the transition
process may negatively affect emotional adjustment, quality of life, interpersonal functioning, and
satisfaction with treatment outcomes.

Furthermore, the cultural and social context surrounding transgender identity may influence
psychological experiences and access to mental health support. In many societies, including more traditional
cultural contexts, transgender individuals often encounter substantial social stigma and discrimination,
which may intensify anxiety and psychological distress. Therefore, investigating effective and culturally
adaptable psychological interventions for transgender populations represents an important area of clinical
research.

Considering the high prevalence of anxiety and psychological vulnerability among male-to-female
transgender individuals prior to gender affirmation surgery, as well as the demonstrated effectiveness of
mindfulness-based interventions across diverse clinical populations, the present study aimed to investigate
the effectiveness of mindfulness training on reducing anxiety among male-to-female transgender individuals

prior to gender affirmation surgery in Isfahan Province.

Methods and Materials
Study Design and Participants

The present study employed a quasi-experimental research design using a pretest—posttest format with a
control group. This design was selected to examine the effectiveness of a psychological intervention, namely
mindfulness training, on the anxiety levels of male-to-female (MtoF) transgender individuals prior to gender
affirmation surgery. In this design, both the experimental and control groups were initially assessed during
the pretest phase. Subsequently, the experimental group received the intervention, whereas the control
group did not receive any psychological training. Following the completion of the intervention period, both
groups were reassessed during the posttest stage. The statistical population consisted of all male -to-female
transgender individuals who referred to five valid psychological clinics in the city of Isfahan during 2025
and were in the preparation stage for gender affirmation surgery. All participants had received an official
diagnosis of Gender Dysphoria from psychiatrists and clinical psychologists and expressed willingness to
participate in the educational program. Sampling was conducted using a convenience and voluntary
sampling method. Initially, 25 eligible individuals were identified, and after conducting preliminary
interviews and evaluating the inclusion and exclusion criteria, 20 participants were selected as the final
sample. The participants were randomly assigned into experimental and control groups, with 10 individuals
in each group. The inclusion criteria included having a confirmed diagnosis of male-to-female transgender
identity by a psychiatrist, being between 18 and 40 years of age, being in the preoperative stage of gender
affirmation surgery, not having initiated new psychiatric medication during the previous month, not

participating in similar psychotherapy programs during the last three months, and obtaining moderate to
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severe anxiety scores on the Beck Anxiety Inventory. The exclusion criteria included withdrawal from the
study, absence from more than two intervention sessions, initiation of new pharmacological treatment

during the intervention period, and diagnosis of severe psychiatric disorders such as psychosis.

Data Collection

Data collection in the present study was carried out using the Beck Anxiety Inventory (BAI). The BAI is a
standardized self-report instrument developed by Beck and colleagues to assess the severity of anxiety
symptoms experienced during the previous week. The questionnaire consists of 21 items, each describing a
common symptom of anxiety, and participants respond to each item based on a four-point Likert scale
ranging from o (not at all) to 3 (severely). Total scores range from o to 63, with higher scores indicating
greater levels of anxiety severity. The Beck Anxiety Inventory has demonstrated strong psychometric
properties, including high internal consistency, test—retest reliability, and construct validity across different
populations. In addition, the Persian version of the instrument has been standardized and validated in
several Iranian studies and has shown satisfactory reliability and validity for assessing anxiety symptoms

among Iranian clinical and non-clinical populations.

Intervention

The experimental group participated in a Mindfulness-Based Stress Reduction (MBSR) training program
designed to reduce psychological distress and enhance present-moment awareness. The intervention
consisted of eight group sessions, each lasting 9o minutes, conducted in person at the psychological clinic.
The sessions included mindfulness meditation exercises, breathing awareness techniques, body scan
practices, nonjudgmental observation of thoughts and emotions, and training in acceptance and emotional
regulation. Participants were encouraged to practice mindfulness exercises daily outside the sessions in
order to strengthen their self-awareness and coping skills. The therapeutic process emphasized reducing
automatic negative reactions to stress and anxiety-provoking thoughts related to the upcoming gender
affirmation surgery. Meanwhile, the control group did not receive any psychological intervention during the

study period and continued their routine clinical care.

Data Analysis

After data collection, the obtained data were analyzed using SPSS software version 26. Initially,
descriptive statistical methods, including means, standard deviations, and scatter plots, were used to
summarize and examine the data distribution. The normality of the data was assessed using the
Kolmogorov—Smirnov test. To evaluate the main research hypothesis and determine the effectiveness of
mindfulness training on anxiety reduction, analysis of covariance (ANCOVA) was employed. This statistical
method was used to control the effect of pretest scores on posttest outcomes and to provide a more accurate
comparison between the experimental and control groups. The significance level for all statistical analyses

was considered at p < .05.
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Findings and Results

The demographic characteristics of the participants indicated that the mean age of the participants in the
experimental group was 27.80 years (SD = 5.14), while the mean age in the control group was 28.40 years
(SD = 4.87). Most participants had completed at least a high school diploma, and all participants were in the
preoperative stage of gender affirmation surgery at the time of the study. No significant differences were
observed between the experimental and control groups regarding age, educational level, or baseline anxiety
scores, indicating that the groups were relatively homogeneous before the intervention.

Table 1. Means and Standard Deviations of Anxiety Scores in the Experimental and

Control Groups at Pretest and Posttest

Group Stage Mean Anxiety Score Standard Deviation
Experimental Pretest 24.60 3.91
Experimental Posttest 15.20 2.87
Control Pretest 24.20 3.50
Control Posttest 23.90 3.40

As presented in Table 1, the mean anxiety score in the experimental group decreased from 24.60 (SD =
3.91) in the pretest stage to 15.20 (SD = 2.87) in the posttest stage following mindfulness training. In
contrast, the control group demonstrated only a minimal change in anxiety scores, with the mean score
decreasing slightly from 24.20 (SD = 3.50) at pretest to 23.90 (SD = 3.40) at posttest. These findings suggest
that participation in the mindfulness-based intervention was associated with a substantial reduction in
anxiety symptoms among male-to-female transgender individuals prior to gender affirmation surgery.

Before conducting the main inferential analyses, the assumptions underlying parametric statistical tests
were examined. The normality of data distribution was assessed using the Kolmogorov—Smirnov test. The
results indicated that the anxiety variable was normally distributed (K-S = 0.14, p = .200). Since the
significance value was greater than .05, the assumption of normality was not violated, and the use of
parametric statistical methods, including analysis of covariance, was considered appropriate. In addition,
preliminary analyses demonstrated homogeneity of variance and the absence of extreme outliers in the data.

Table 2. Analysis of Covariance (ANCOVA) Results for Anxiety Scores

Source of Variation Sum of Squares (SS) df Mean Square (MS) F Sig.
Pretest 184.22 1 184.22 21.87 .001
Group (Experimental/Control) 248.63 1 248.63 29.53 .001
Error 367.70 26 14.14 — —

The results of the analysis of covariance presented in Table 2 demonstrated that after controlling for
pretest anxiety scores, there was a statistically significant difference between the experimental and control
groups in posttest anxiety levels (F = 29.53, p = .001). Furthermore, the effect of the pretest variable was
also significant (F = 21.87, p = .001). These findings indicate that mindfulness training had a significant
effect on reducing anxiety among male-to-female transgender individuals prior to gender affirmation
surgery. The reduction in anxiety observed in the experimental group can therefore be attributed to

participation in the mindfulness-based stress reduction program.
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Discussion and Conclusion

The present study aimed to investigate the effectiveness of mindfulness training on reducing anxiety
among male-to-female (MtoF) transgender individuals prior to gender affirmation surgery in Isfahan
Province. The findings demonstrated that mindfulness-based stress reduction significantly reduced anxiety
levels in the experimental group compared with the control group. After controlling for pretest scores, the
results of the analysis of covariance indicated a statistically significant difference between the two groups in
posttest anxiety scores. These findings suggest that mindfulness training can be considered an effective
psychological intervention for reducing preoperative anxiety among transgender women preparing for
gender affirmation surgery.

The reduction in anxiety observed in the experimental group may be explained through the core
mechanisms of mindfulness-based interventions. Mindfulness training encourages individuals to develop
nonjudgmental awareness of present-moment experiences, including distressing thoughts, bodily
sensations, fears, and emotions. Instead of engaging in avoidance, rumination, or catastrophic thinking,
participants learn to observe internal experiences with greater acceptance and emotional flexibility. This
process may reduce emotional reactivity and help individuals manage anticipatory fears associated with
surgery, social judgment, and uncertainty regarding transition outcomes. Previous theoretical and clinical
literature has similarly emphasized that mindfulness promotes adaptive emotional regulation and reduces
maladaptive cognitive patterns associated with anxiety disorders (9, 10).

The findings of the present study are consistent with previous research demonstrating the effectiveness
of mindfulness interventions in reducing anxiety symptoms across various populations. Bose reported that
mindfulness-based interventions significantly improve anxiety symptoms among young adults by reducing
cognitive rumination and increasing emotional awareness (12). Similarly, Hazlett-Stevens found that
mindfulness-based stress reduction produced significant improvements in generalized anxiety symptoms in
clinical settings (13). Xu also concluded that mindfulness-based cognitive therapy improved mental health
and reduced psychological distress among university students experiencing heightened stress and
uncertainty (14). The consistency between these findings and the present study suggests that mindfulness
may effectively reduce anxiety regardless of population differences by targeting universal cognitive and
emotional mechanisms underlying distress.

One of the important psychological characteristics of transgender individuals during the preoperative
stage is persistent anticipatory anxiety related to body image, social identity, and future acceptance. Many
transgender women experience chronic stress resulting from fear of discrimination, rejection, or
dissatisfaction with physical appearance. According to Li and colleagues, appearance anxiety plays a
significant mediating role in the relationship between gender dysphoria and suicidality among transgender
and gender-diverse youth (5). Moreover, Bird and colleagues identified multiple risk factors for
psychological distress and self-harm among transgender individuals, including social rejection, stigma, and
emotional dysregulation (3). Mindfulness training may help reduce the intensity of these concerns by
encouraging emotional acceptance and decreasing automatic negative evaluations related to appearance and
identity.

The present findings also align with studies emphasizing the role of mindfulness interventions in

populations experiencing chronic medical or treatment-related stress. Individuals preparing for gender
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affirmation surgery often experience emotional reactions similar to those observed in patients awaiting
major medical procedures. Anxiety regarding treatment outcomes, bodily changes, and future functioning
may increase psychological vulnerability. Previous studies conducted among oncology populations have
demonstrated that mindfulness-based interventions effectively reduce anxiety, depression, emotional
exhaustion, and stress-related symptoms (15-19). Likewise, Marinovic and Hunter found that mindfulness
interventions may positively influence both psychological well-being and physiological functioning among
individuals with cancer (20). These findings support the idea that mindfulness can improve emotional
adaptation during periods of uncertainty and medical stress, which may explain its effectiveness among
transgender individuals awaiting surgery.

Another possible explanation for the effectiveness of mindfulness training in the present study is its
influence on cognitive processing and emotional regulation. Anxiety is often associated with repetitive
negative thinking, catastrophic anticipation, and excessive focus on feared future events. Mindfulness-based
interventions reduce these maladaptive cognitive processes by directing attention toward present-moment
awareness rather than future-oriented worry. This mechanism may be especially beneficial for transgender
individuals who experience persistent concerns regarding surgical outcomes, social relationships, and
identity validation. Research by Rodriguez and colleagues suggested that mindfulness positively affects
emotional and relational aspects of sexuality and body awareness by promoting acceptance and reducing
self-critical thinking (31). These psychological changes may contribute to greater emotional stability and
reduced anxiety in transgender women undergoing identity transition.

The findings of the present study are also consistent with evidence supporting mindfulness interventions
in populations facing social stigma and chronic psychosocial stress. Maroney and colleagues reported
positive psychological outcomes of mindfulness-based cognitive therapy among incarcerated individuals,
highlighting improvements in emotional self-regulation and psychological resilience (28). Similarly,
mindfulness interventions have demonstrated effectiveness in improving psychological well-being among
infertile women, elite athletes, and healthcare professionals exposed to high levels of stress and emotional
pressure (10, 29, 30). Since transgender individuals frequently experience minority stress and chronic
emotional strain, mindfulness training may serve as an adaptive coping strategy that enhances resilience
and psychological flexibility.

The observed reduction in anxiety may additionally be related to the group-based nature of the
mindfulness intervention. Participation in a structured therapeutic group may provide transgender
individuals with a sense of emotional safety, social support, and validation. Many transgender individuals
experience loneliness and social isolation due to societal stigma and limited access to supportive
environments. Group mindfulness sessions may therefore not only teach coping skills but also create
opportunities for emotional connection and normalization of shared experiences. Such supportive
interactions may reduce feelings of alienation and psychological vulnerability during the transition process.

The present findings further support previous research indicating that mindfulness interventions can
contribute to reducing severe psychological outcomes such as self-harm and suicidal ideation. Aguiar and
colleagues concluded that mindfulness interventions may reduce suicidal behavior by increasing emotional
awareness and reducing impulsive reactions to distress (27). This issue is particularly important for

transgender populations because prior studies have demonstrated elevated rates of suicidal thoughts and
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suicide attempts among transgender individuals worldwide (4). Therefore, interventions that effectively
reduce anxiety and emotional dysregulation may also indirectly decrease vulnerability to more severe mental
health outcomes.

The effectiveness of mindfulness interventions observed in the present study is also supported by broader
evidence demonstrating their positive effects on physical and psychological health conditions. Previous
meta-analyses and systematic reviews have shown that mindfulness interventions improve emotional well-
being in individuals with cardiovascular disease, hypertension, diabetes, and chronic pain conditions (22-
26). These findings suggest that mindfulness may influence stress-related physiological processes alongside
psychological functioning. Since anxiety before surgery is often accompanied by heightened physiological
arousal, mindfulness techniques such as breathing exercises and body awareness practices may help regulate
autonomic nervous system activation and reduce stress-related bodily symptoms.

Another important aspect of the current findings relates to the increasing applicability of mindfulness
interventions in diverse healthcare contexts. Senthilnathan and colleagues emphasized that online and
accessible mindfulness interventions have become increasingly important in supporting individuals with
physical and mental health conditions (11). Given that transgender individuals may face barriers to accessing
affirming psychological care, mindfulness-based interventions may provide a flexible and culturally
adaptable approach for promoting mental health in this population. Additionally, mindfulness interventions
are generally low-cost, non-invasive, and compatible with various healthcare settings, making them suitable
for integration into preoperative psychological support programs.

Although the present study demonstrated promising findings, it should be noted that the psychological
experiences of transgender individuals are multidimensional and influenced by numerous social, cultural,
interpersonal, and medical factors. Anxiety among transgender women cannot be fully understood solely as
an individual psychological issue but must also be considered within the broader context of social
discrimination, minority stress, and limited social acceptance. Therefore, mindfulness training should be
viewed as one component of a comprehensive psychological support system for transgender populations
rather than a standalone solution.

One limitation of the present study was the relatively small sample size, which may reduce the
generalizability of the findings to broader transgender populations. Additionally, the use of convenience
sampling and restriction of participants to one geographic region may limit external validity. Another
limitation was the absence of a long-term follow-up period to determine whether the observed reductions in
anxiety were maintained over time after surgery or during later stages of gender transition. Furthermore,
reliance on self-report measures may have increased the possibility of response bias or socially desirable
responding.

Future research is recommended to investigate the long-term effectiveness of mindfulness-based
interventions among transgender populations using larger and more diverse samples. Researchers may also
compare mindfulness interventions with other therapeutic approaches such as cognitive-behavioral therapy,
acceptance and commitment therapy, or compassion-focused therapy. Examining the effectiveness of online
mindfulness programs and culturally adapted interventions for transgender individuals in different social

contexts may also provide valuable insights. In addition, future studies could investigate the effects of
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mindfulness training on other psychological outcomes such as depression, self-esteem, body image
satisfaction, resilience, and quality of life.

From a practical perspective, the findings of the present study suggest that mindfulness-based
interventions may be incorporated into psychological support services for transgender individuals preparing
for gender affirmation surgery. Mental health professionals working in transgender healthcare settings may
benefit from integrating mindfulness techniques into counseling and preoperative preparation programs.
Clinics and healthcare centers providing gender affirmation services may also develop structured
psychological intervention programs to reduce anxiety and improve emotional well-being before surgery.
Expanding access to affirming psychological support may ultimately contribute to better mental health
outcomes, improved adjustment during transition, and enhanced quality of life among transgender

individuals.
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