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Abstract

Introduction and Aim: Patients with chronic kidney disease undergoing dialysis experience
substantial physical and psychological burdens, including anxiety sensitivity and somatic
symptoms, which may adversely affect their adaptation to treatment and overall quality of life.
This study aimed to determine the effectiveness of an integrated intervention combining yoga
exercises and healthy lifestyle education in reducing anxiety sensitivity and somatic symptoms
among patients with chronic kidney disease undergoing dialysis.

Methodology: This quasi-experimental study employed a pretest—posttest design with a control
group. The statistical population consisted of patients with chronic kidney disease undergoing
dialysis at treatment centers in Tehran, Iran, in 2026. Thirty eligible patients were selected through
purposive sampling and randomly assigned to an experimental group (n=15) or a control group
(n=15). The experimental group received an integrated intervention consisting of yoga exercises
and healthy lifestyle education in eight 90-minute weekly sessions, whereas the control group
received no intervention. Data were collected using the Anxiety Sensitivity Index and the Somatic
Complaints subscale of the Symptom Checklist-90. Analysis of covariance was performed using
SPSS version 26.

Findings: Multivariate analysis demonstrated a statistically significant difference between the
experimental and control groups in the combined dependent variables at posttest after controlling
for pretest scores (F=33.47, P<0.001). Univariate ANCOVA further showed that the integrated
intervention significantly reduced anxiety sensitivity in the experimental group compared with the
control group (F=4.83, P<0.05). A significant intervention effect was also observed for somatic
symptoms (F=61.80, P<0.01). The reported effect sizes for anxiety sensitivity and somatic
symptoms were 0.15 and 0.69, respectively, indicating a particularly substantial intervention effect
on somatic symptoms.

Conclusion: Integrating yoga exercises with healthy lifestyle education appears to be an effective
complementary, non-pharmacological intervention for reducing anxiety sensitivity and somatic
symptoms in patients undergoing dialysis. Incorporating this combined approach into
psychological and supportive care programs in dialysis centers may contribute to improved
psychological and physical adaptation among patients with chronic kidney disease.
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Extended Abstract

Introduction and Aim

Chronic kidney disease (CKD) is a progressive and
multidimensional health condition that affects not
only physiological functioning but also the
psychological, behavioral, and social well-being of
affected individuals. As kidney function deteriorates,
many patients require renal replacement therapies,
particularly dialysis, which, although essential for
survival, imposes substantial restrictions on daily life
and is frequently accompanied by fatigue, pain, sleep
disturbance, reduced physical functioning, dietary
restrictions, and diminished quality of life.
Contemporary management of CKD increasingly
emphasizes comprehensive care that extends beyond
biomedical indicators and includes psychological
adjustment, self-care, symptom management, and
health-promoting behaviors (Chen et al., 2023). In this
context, complementary non-pharmacological
interventions that simultaneously target physical and
psychological outcomes have received growing
attention. Yoga, in particular, has been proposed as a
potentially useful adjunctive intervention for
improving  patient-centered  outcomes  beyond
conventional dialysis care (Micke et al., 2026). One
important psychological problem among patients
exposed to persistent bodily symptoms is anxiety
sensitivity, which refers to fear of anxiety-related
sensations based on the belief that such sensations
may have harmful physical, psychological, or social
consequences (Taylor, 2020). Individuals with higher
anxiety sensitivity may interpret palpitations,
dizziness, shortness of breath, trembling, sweating, or
weakness as threatening signals rather than transient
bodily experiences. Longitudinal evidence indicates
that anxiety sensitivity is relatively stable and is
associated with greater severity of anxiety symptoms
over time (Hovenkamp-Hermelink et al., 2019). It may
also amplify maladaptive avoidance responses,
particularly when combined with intolerance of
uncertainty (Hunt et al., 2019). Such processes may be
particularly relevant to dialysis patients because they
repeatedly experience unpleasant bodily sensations
and uncertainty regarding their health status. Somatic
symptoms constitute another important burden in this
population. Their effects are not limited to physical
discomfort, because the interpretation of and
psychological response to bodily symptoms can
further influence quality of life. Psychological
flexibility has been identified as a potential buffering
factor in coping with psychosomatic complaints and
their ~consequences (Leonidou et al., 2019).

Accordingly, interventions that reduce physiological
arousal while changing patients’ responses to bodily
sensations may be especially valuable. Controlled
physical activity has also been shown to improve
physical capacity and treatment-related outcomes
among hemodialysis patients (Hatef et al., 2017). Yoga
combines physical postures, controlled breathing,
relaxation, concentration, and meditation and may
affect stress regulation, bodily awareness, and
emotional responses. Evidence suggests that yoga and
mindfulness-based interventions can modify stress-
related physiological processes (Pascoe et al., 2017).
Their effects may also involve neuroendocrine,
inflammatory, oxidative, and psychophysiological
pathways relevant to chronic illness and emotional
distress (Morris et al., 2018). Studies in different
clinical populations have shown favorable effects of
yoga on physical functioning, balance, coordination,
pain, and quality of life (Farahbakhsh et al., 2025;
Zarghami et al., 2025). More specifically, systematic
evidence among CKD patients indicates that yoga and
meditation may improve holistic health, stress
management, and general well-being (Gautam & Kiran,
2024). Yoga and meditation have also been associated
with improved quality of life among patients
undergoing hemodialysis (Parekh & Prakasam, 2024),
while studies among patients receiving peritoneal
dialysis have demonstrated the feasibility and
potential benefits of yoga-based programs (Rathore et
al., 2024, 2025). Other research has suggested potential
benefits of combining yoga with dietary modification
in CKD (Kathiresan et al., 2025), and laughter yoga has
been associated with improved disease acceptance,
treatment  adherence, and comfort = among
hemodialysis patients (Betiil et al., 2025). Alongside
yoga, healthy lifestyle education represents another
potentially useful component of comprehensive
chronic disease management. Health-promoting
lifestyle behaviors are influenced by personal and
environmental determinants (Estebsari et al., 2019),
while structured educational interventions can
improve health-promoting behaviors and self-
management (Jahani Eftekhari et al., 2018; Mousavi et al.,
2021; Solhi et al., 2020). Lifestyle-oriented cognitive-
behavioral interventions have also improved self-care
in patients with heart failure (Hokmabadi et al., 2022)
and self-efficacy and psychological well-being among
individuals with cancer (Sadeghzadeh Mofrad et al.,
2022). Similarly, health education based on
adaptation-oriented frameworks has been shown to
strengthen  healthy  lifestyle  behaviors  and
psychological outcomes (Tatoglu & Ayyildiz, 2025).
Taken together, these findings suggest that integrating




yoga with healthy lifestyle education may produce
complementary effects by reducing physiological
arousal, improving bodily regulation, strengthening
self-care, and increasing perceived control over
illness. Therefore, the present study aimed to
determine the effectiveness of an integrated program
of yoga exercises and healthy lifestyle education on
anxiety sensitivity and somatic symptoms in patients
with chronic kidney disease undergoing dialysis.

Methodology

The study employed a quasi-experimental pretest-
posttest design with a control group. The statistical
population consisted of patients with chronic kidney
disease undergoing dialysis at treatment centers in
Tehran, Iran, in 2026. Thirty eligible patients were
selected through purposive sampling and were then
randomly assigned to an experimental group and a
control group, with 15 participants in each group.
Inclusion criteria consisted of currently receiving
dialysis treatment, providing written informed
consent, obtaining approval from a specialist
physician, possessing the ability to read and write,
being able to walk independently, reporting no
psychiatric disorders or other major chronic diseases,
and not receiving  concurrent  specialized
psychological treatment or participating in related
educational programs. Exclusion criteria included a
history of psychotherapeutic intervention during the
preceding year, current use of psychiatric medication,
and absence from more than two intervention
sessions. Ethical principles were observed throughout
the study, including voluntary participation, informed
consent, confidentiality of personal information, and
provision of the intervention at no cost. The study was
approved under the ethics code
IR.PNU.REC.1405.274. Anxiety sensitivity —was
assessed using the 16-item Anxiety Sensitivity Index.
Responses were scored on a five-point Likert scale
ranging from 0 to 4, with total scores ranging from 0
to 64; higher scores reflected greater anxiety
sensitivity. The instrument assesses fear of bodily
concerns, fear of losing cognitive control, and fear of
publicly observable anxiety. In the present study,
Cronbach’s alpha for the scale was 0.77. Somatic
symptoms were assessed using the Somatic
Complaints subscale of the Symptom Checklist-90.
This subscale consists of 12 items scored from 0 to 4,
with higher scores representing greater severity of
somatic complaints. Cronbach’s alpha for this
subscale in the present study was 0.72. The
experimental group received an integrated yoga and
healthy lifestyle intervention over eight weekly 90-
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minute sessions. The program included yoga-based
relaxation, awareness rotation, warm-up and dynamic
movements coordinated with breathing, yogic
breathing, meditation, body postures, mindfulness
exercises, and final relaxation. Healthy lifestyle
components included education concerning anxiety
and common physical symptoms in dialysis, self-care,
nutrition, physical activity, sleep hygiene, stress
management, relaxation techniques, imagery, time
management, social functioning, and strategies for
improving daily self-management. Homework
assignments  were  provided throughout the
intervention. The control group did not receive the
intervention during the study period. After completion
of the eight sessions, both groups completed the
posttest measures. Data were analyzed using SPSS
version 26. Descriptive statistics included means and
standard deviations. The normality of score
distributions was assessed using the Shapiro-Wilk
test, equality of error variances using Levene’s test,
and homogeneity of variance-covariance matrices
using Box’s M test. After confirmation of
assumptions, analysis of covariance was used to
compare posttest outcomes between the groups while
controlling for pretest scores. Effect sizes and
statistical power were also reported, with the
significance level set at 0.05.

Findings

Descriptive findings showed a reduction in both study
outcomes in the experimental group following the
intervention. The mean anxiety sensitivity score in the
experimental group decreased from 35.40 (SD=5.71)
at pretest to 33.73 (SD=5.78) at posttest, whereas the
corresponding mean in the control group changed
from 35.46 (SD=5.20) to 35.73 (SD=4.30). Similarly,
the mean somatic symptoms score in the experimental
group decreased from 2.16 (SD=0.53) to 1.99
(SD=0.47), while the control group showed an
increase from 2.19 (SD=0.49) to 2.25 (SD=0.43). The
assumptions required for covariance analysis were
satisfied. Shapiro-Wilk tests were nonsignificant for
anxiety sensitivity and somatic symptoms across both
groups and measurement occasions, indicating no
meaningful deviation from normality. Levene’s tests
were also nonsignificant for anxiety sensitivity
(F=2.66, P=0.114) and somatic symptoms (F=0.25,
P=0.620), supporting the assumption of homogeneity
of error variances. Box’s M test was nonsignificant
(Box’s M=6.96, F=2.14, P=0.093), confirming
homogeneity of the variance-covariance matrices. The
multivariate analysis indicated a significant overall
difference between the experimental and control
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groups across the combined dependent variables after
controlling for pretest scores (F=33.47, P<0.001).
Univariate ANCOVA demonstrated that the
integrated intervention significantly reduced anxiety
sensitivity compared with the control condition
(F(1,27)=4.83, P=0.037, 1n?>=0.15). The statistical
power for this effect was 0.56. A significant between-
group effect was also observed for somatic symptoms
(F(1,27)=61.80, P<0.001, n>=0.69), with statistical
power equal to 1.00. Thus, the intervention was
effective for both outcomes, although the magnitude
of the effect was substantially greater for somatic
symptoms.

Discussion and Conclusion

The findings demonstrated that combining yoga
exercises with healthy lifestyle education was
effective in reducing both anxiety sensitivity and
somatic symptoms among patients undergoing
dialysis. The reduction in anxiety sensitivity may be
explained by the combined influence of controlled
breathing, relaxation, meditation, and bodily
awareness. These components may  reduce
physiological arousal and provide patients with
repeated experiences of bodily sensations in a safe
and controlled context. As patients learn to regulate
breathing and observe bodily experiences without
immediately interpreting them as dangerous,
catastrophic interpretations of physical sensations
may weaken. Healthy lifestyle education may further
reinforce this process by increasing perceived control
over sleep, nutrition, activity, stress, and self-care.
Greater perceived control over illness-related routines
may reduce uncertainty and diminish the tendency to
interpret bodily sensations as threatening. The
intervention therefore appears to influence anxiety
sensitivity through both physiological regulation and
cognitive-behavioral mechanisms.

The effect on somatic symptoms was even stronger.
This may reflect the direct relevance of multiple
intervention components to physical functioning.
Yoga involved gentle movement, breathing
regulation, relaxation, and attentional control, while
the lifestyle component addressed nutrition, physical
activity, sleep hygiene, self-care, and stress
management. Together, these elements may reduce

muscle tension, improve bodily comfort, promote
more adaptive activity patterns, and modify the
perceived intensity of physical symptoms. Somatic
complaints are influenced not only by physiological
conditions but also by attention, emotional distress,
and interpretation. Therefore, reduced stress and
improved coping may have altered both the actual
burden of some symptoms and the subjective
experience of those symptoms.

The larger effect size observed for somatic symptoms
compared with anxiety sensitivity is also noteworthy.
Anxiety sensitivity is a relatively stable cognitive-
emotional vulnerability and may require a longer
duration of intervention to produce larger changes. In
contrast, several elements of the intervention directly
targeted physical discomfort and daily health
behaviors, allowing more immediate changes in
somatic experiences. The eight-session format may
therefore have been sufficient to produce substantial
improvement in physical symptom reporting while
yielding a more moderate but still significant change
in anxiety sensitivity.

Overall, the study supports the value of a
multidimensional approach to supportive care in
dialysis. The results suggest that yoga and healthy
lifestyle education may complement one another:
yoga primarily provides tools for regulating
physiological arousal and bodily awareness, whereas
healthy lifestyle education strengthens self-care, daily
behavioral regulation, and perceived control over
illness. Their integration may therefore address both
the physical and psychological burden experienced by
patients with chronic kidney disease. Within the
limitations of the quasi-experimental design and small
sample, the findings indicate that an eight-session
integrated yoga and healthy lifestyle program can be
considered a potentially useful non-pharmacological
adjunct for reducing anxiety sensitivity and somatic
symptoms in dialysis patients. Incorporating
appropriately adapted mind-body exercises and
lifestyle education into routine supportive care may
help patients manage the psychological and physical
consequences of long-term dialysis more effectively.
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