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CrossMask

Objective: The present study aimed to investigate the effectiveness of the Mindfulness-Based
Stress Reduction (MBSR) program on psychological well-being and dietary adherence among
patients with Phenylketonuria (PKU).

Methodology: This study employed a quasi-experimental design with pretest, posttest, and
follow-up assessments alongside a control group. The statistical population consisted of patients
diagnosed with PKU who had active records in the Iranian PKU Association during 2024. Thirty
eligible participants were selected through convenience sampling and randomly assigned to an
experimental group (n=15) and a control group (n=15). The experimental group participated in
eight weekly 90-minute MBSR sessions, while the control group remained on a waiting list. Data
were collected using Ryff’s Psychological Well-Being Scale and the Dietary Adherence
Questionnaire. Statistical analyses were conducted using repeated-measures analysis of variance
and pairwise comparisons in SPSS version 21.

Findings: Repeated-measures ANOVA revealed significant group effects for psychological
well-being (F=99.362, p<0.001, n>=0.665) and dietary adherence (F=40.737, p<0.001,
n?=0.449). Significant effects were also observed for time and the interaction between time and
group at the multivariate level (p<0.001). Pairwise comparisons indicated significant differences
between the experimental and control groups at posttest for psychological well-being
(MD=23.62, p<0.001) and dietary adherence (MD=23.00, p<0.001). These differences remained
significant at follow-up for psychological well-being (MD=18.54, p<0.001) and dietary
adherence (MD=23.61, p<0.001), demonstrating the sustained effectiveness of the intervention
over time.

Conclusion: The findings suggest that the MBSR program is an effective psychological
intervention for enhancing psychological well-being and improving dietary adherence among
individuals with PKU. The maintenance of treatment gains during the follow-up period further
indicates the durability of mindfulness-based skills in supporting self-regulation and coping with
the challenges associated with chronic metabolic disorders. Integrating MBSR into routine
multidisciplinary care may contribute to improved psychological and behavioral outcomes in
this population.

Keywords: Mindfulness-Based Stress Reduction, Psychological Well-Being, Dietary Adherence,
Phenylketonuria, Metabolic Disorders.
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EXTENDED ABSTRACT
Introduction

Phenylketonuria (PKU) is one of the most common inherited metabolic disorders caused by a
deficiency in the phenylalanine hydroxylase enzyme, resulting in the accumulation of phenylalanine in
the blood and central nervous system. Although neonatal screening programs have significantly improved
early diagnosis and treatment outcomes, lifelong adherence to a strict low-phenylalanine diet remains the
cornerstone of disease management. Failure to comply with dietary recommendations may lead to
cognitive deficits, behavioral disturbances, emotional problems, and neurological complications that
negatively affect patients’ quality of life and psychosocial functioning (Shapouri et al., 2020). Consequently,
contemporary research has increasingly emphasized the importance of addressing not only the biological
but also the psychological and behavioral dimensions of PKU management (Molaei & Bavafa, 2021).

Patients with PKU often experience substantial psychosocial burdens due to dietary restrictions,
social limitations, treatment fatigue, and concerns regarding long-term health outcomes. These challenges
can contribute to chronic stress, anxiety, social isolation, and reduced life satisfaction. Evidence suggests
that even individuals who receive early and continuous treatment may report lower levels of psychological
well-being compared with healthy populations (Brennan, 2021). Psychological well-being is a
multidimensional construct encompassing self-acceptance, environmental mastery, positive relationships,
autonomy, personal growth, and purpose in life. Higher levels of psychological well-being are associated
with greater resilience, improved coping strategies, and better adaptation to chronic health conditions.

Recent studies have identified mindfulness as a significant predictor of psychological well-being
across diverse populations. Mindfulness promotes present-moment awareness and nonjudgmental
acceptance of internal experiences, allowing individuals to respond more adaptively to stressors and
emotional challenges. Research conducted among university students has demonstrated positive
relationships between mindfulness and psychological well-being, highlighting its role in enhancing life
satisfaction and emotional adjustment (zhou & Xie, 2025). Similarly, mindfulness-based educational
programs have been shown to improve well-being and emotional functioning among pre-service teachers
and adolescents (Unli et al., 2025; Wu & Qin, 2025). Furthermore, mindfulness has been associated with
improved academic performance through its positive influence on subjective well-being and emotional
regulation (Wang, 2025).

In addition to psychological well-being, dietary adherence represents a critical factor in the
successful management of PKU. Adherence to treatment refers to the extent to which patients follow
prescribed medical and dietary recommendations and is considered a key determinant of therapeutic
success in chronic illnesses (Shojaei & Mahmoudi, 2021). In PKU, dietary adherence is essential for
maintaining safe phenylalanine levels and preventing neurological complications. Nevertheless,
adherence often declines during adolescence and adulthood due to social pressures, emotional difficulties,
treatment fatigue, and reduced motivation. Because treatment success is highly dependent on consistent
dietary compliance, PKU has been described as an “adherence disease” (Ponzoni, 2023).

Psychological factors play a significant role in influencing dietary adherence among individuals
with PKU. Stress, anxiety, emotional dysregulation, and reduced self-control may contribute to dietary
lapses and noncompliance. Therefore, interventions targeting psychological functioning may
simultaneously enhance dietary adherence and overall well-being. Mindfulness-based interventions have



gained increasing attention as effective approaches for addressing both psychological and behavioral
aspects of chronic disease management.

Mindfulness-Based Stress Reduction (MBSR), originally developed by Kabat-Zinn, is one of the
most widely researched mindfulness-based interventions. The program integrates mindfulness meditation,
body awareness exercises, breathing techniques, and mindful movement practices to cultivate
nonjudgmental awareness of present experiences (Kabat-zinn, 2022). Rather than attempting to eliminate
stressors, MBSR teaches individuals to alter their relationship with stress, thereby enhancing emotional
regulation and adaptive coping.

A growing body of evidence supports the effectiveness of MBSR in improving health outcomes
among individuals with chronic illnesses. Studies have reported significant improvements in quality of
life, emotional well-being, and coping abilities following participation in MBSR programs (Frojd, 2022).
Meta-analytic findings have also demonstrated that mindfulness-based interventions enhance adherence
to medical treatments and health-related behaviors (Ho, 2020). In patients with diabetes, MBSR has been
associated with improved glycemic control and greater adherence to treatment recommendations (Khoury,
2021).

Research conducted in clinical populations further supports the benefits of mindfulness-based
interventions. MBSR has been shown to improve quality of life in individuals with thalassemia (Akbari
Golvardi et al., 2022), enhance cognitive emotion regulation among patients with psoriasis (Bakhshi et al., 2019),
and improve distress tolerance and quality of life in cardiac patients (Hagparast Nasrabadi et al., 2021).
Similarly, MBSR has demonstrated effectiveness in increasing psychological well-being and reducing
health anxiety among women with breast cancer (Pasiyar et al., 2023). Comparative studies have also
revealed significant reductions in anxiety, depression, negative automatic thoughts, and psychological
symptoms following mindfulness-based interventions (Choobforoushzadeh et al., 2023; Shokoohinejad et al.,
2022). Furthermore, evidence from real-world healthcare settings confirms the effectiveness of
mindfulness-based therapies in routine clinical practice (Tickell et al., 2021).

Despite the growing literature on mindfulness-based interventions, limited research has examined
their effectiveness among individuals with PKU. Most existing studies have focused primarily on
metabolic control and medical outcomes, while psychological well-being and dietary adherence have
received comparatively less attention. Given the central role of adherence in disease management and the
psychological challenges faced by individuals with PKU, investigating the effectiveness of MBSR in this
population appears both timely and necessary. Therefore, the present study aimed to examine the
effectiveness of Mindfulness-Based Stress Reduction on psychological well-being and dietary adherence
among patients with Phenylketonuria.

Methods and Materials

This study employed a quasi-experimental design with pretest, posttest, and follow-up assessments
alongside a control group. The target population consisted of patients diagnosed with Phenylketonuria
who had active medical records at the Iranian PKU Association during 2024. Thirty eligible participants
were selected through convenience sampling and randomly assigned to either an experimental group (n =
15) or a control group (n = 15).

Participants in the experimental group received an eight-session Mindfulness-Based Stress
Reduction intervention. Each session lasted approximately 90 minutes and was conducted weekly. The
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intervention included mindfulness meditation, body scanning, mindful breathing, mindful movement,
awareness of thoughts and emotions, stress management techniques, and strategies for integrating
mindfulness into daily life. The control group remained on a waiting list and received no psychological
intervention during the study period.

Data were collected using Ryff’s Psychological Well-Being Scale and the Dietary Adherence
Questionnaire. Measurements were obtained at three time points: pretest, posttest, and follow-up.
Statistical analyses were conducted using SPSS version 21. Descriptive statistics, repeated-measures
multivariate analysis of variance, and pairwise comparison tests were used to evaluate intervention effects.

Findings

The results demonstrated that participants in the experimental group experienced substantial
improvements in both psychological well-being and dietary adherence following the intervention. Mean
psychological well-being scores increased from 40.07 at pretest to 65.15 at posttest and remained elevated
at 59.07 during follow-up. In contrast, the control group showed minimal changes across assessment
periods.

Similarly, dietary adherence scores in the experimental group increased markedly from 30.73 at
pretest to 55.76 at posttest and remained high at 54.30 during follow-up. The control group displayed only
minor fluctuations in dietary adherence scores.

Multivariate repeated-measures analysis revealed significant effects for group, time, and the
interaction between group and time. For psychological well-being, the between-group effect was
statistically significant (F = 99.362, p < .001, n? = .665). For dietary adherence, a significant between-
group effect was also observed (F =40.737, p <.001, n? = .449). Significant within-subject effects were
identified for both variables, indicating meaningful changes across measurement occasions.

Pairwise comparisons demonstrated no significant differences between the groups at pretest.
However, significant differences emerged at posttest and follow-up. Psychological well-being scores were
significantly higher in the experimental group at posttest (Mean Difference = 23.62, p <.001) and follow-
up (Mean Difference = 18.54, p < .001). Dietary adherence scores also showed significant group
differences at posttest (Mean Difference = 23.00, p < .001) and follow-up (Mean Difference = 23.61, p <
.001). These findings indicate that the intervention effects were maintained over time.

Discussion and Conclusion

The findings of the present study indicate that Mindfulness-Based Stress Reduction is an effective
intervention for improving both psychological well-being and dietary adherence among patients with
Phenylketonuria. Participants who received the intervention demonstrated substantial gains in emotional
functioning, self-regulation, and adherence-related behaviors compared with those in the control group.
Furthermore, the persistence of improvements during follow-up suggests that participants successfully
internalized mindfulness skills and continued to apply them in their daily lives.

The observed improvement in psychological well-being may be explained by the capacity of
mindfulness practices to enhance awareness, acceptance, and emotional regulation. Individuals with PKU
frequently encounter stressors associated with dietary restrictions, social challenges, and concerns about
disease management. By learning to observe thoughts and emotions without judgment, participants may
have reduced psychological distress and increased their ability to cope effectively with chronic disease-
related demands. Enhanced self-acceptance, greater emotional balance, and increased perceived control
over life circumstances likely contributed to improvements in overall well-being.



The positive effect of MBSR on dietary adherence is particularly important given the central role
of dietary management in PKU treatment. Mindfulness training may strengthen self-control and reduce
impulsive responses to dietary temptations by encouraging greater awareness of internal experiences and
behavioral choices. Through mindful decision-making, participants may become better able to resist
unhealthy eating behaviors and remain committed to dietary recommendations. Reduced stress and
improved emotional regulation may further support adherence by decreasing the likelihood of emotionally
driven dietary lapses.

Another noteworthy finding is the durability of treatment effects. The maintenance of gains during
follow-up suggests that mindfulness skills continue to influence behavior and psychological functioning
beyond the intervention period. This sustained impact highlights the potential value of integrating
mindfulness-based approaches into long-term treatment programs for individuals with PKU.

In conclusion, the present study provides evidence that Mindfulness-Based Stress Reduction can
significantly enhance psychological well-being and dietary adherence among patients with
Phenylketonuria. Given the chronic nature of the disorder and the critical importance of dietary
compliance, mindfulness-based interventions may serve as valuable adjunctive treatments within
multidisciplinary care programs. Incorporating psychological interventions alongside medical and
nutritional management may improve both psychological health and treatment outcomes, ultimately
contributing to a higher quality of life for individuals living with PKU.
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