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Abstract

This study explores the benefits of Progressive Muscle Relaxation (PMR) interventions for para-athletes, addressing their
unique challenges. Synthesizing diverse population studies through a meta-analysis, the paper adheres to PRISMA guidelines
and reveals consistent positive impacts of PMR on psychological well-being, stress reduction, and overall quality of life. The
systematic review spans the past decade, utilizing a narrative synthesis approach to underscore PMR>s versatility. The meta-
analysis highlights its potential as a valuable tool in the comprehensive care of para-athletes, offering benefits such as anxiety
reduction, improved sleep quality, and enhanced stress coping. Despite promising outcomes, the discussion emphasizes the
need for targeted research tailored to para-athletes, focusing on optimizing PMR, integrating it into training regimens, and
exploring long-term effects. In conclusion, while establishing a solid foundation, ongoing personalized studies are crucial for

uncovering the complete range of benefits that PMR interventions can offer for the holistic well-being of para-athletes.
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Introduction

Progressive Muscle Relaxation is a relaxation technique
that involves systematically tensing and relaxing specific
muscle groups to induce a deep state of relaxation. By
focusing on the physical sensations of relaxation, individuals
can effectively manage stress and experience improved
well-being. In an era where sports science is continually
advancing, the convergence of physical and mental health
is gaining prominence. Mental resilience emerges as a
cornerstone for athletes, particularly in para-sports, where
the confluence of physical and psychological stressors is
unique. Progressive Muscle Relaxation, a well-established
and empirically supported relaxation technique, has shown
effectiveness across diverse populations facing various
health challenges. Within the realm of sports, the importance
of ensuring the mental and physical well-being of athletes
is paramount, a truth underscored when considering the
distinctive challenges faced by para-athletes due to their
conditions.46,30 Para-athletes, displaying remarkable
resilience and determination, often confront not only the
physical demands of their sport but also the psychological
toll of their journey toward success. This research paper

delves into the potential advantages of Progressive Muscle
Relaxation (PMR) interventions, specifically tailored to
enhance the overall well-being of para-athletes [1-20].

The meta-analysis incorporates a spectrum of studies
investigating the impact of PMR on individuals confronting
health challenges, including those with chronic illnesses,
mental health disorders, and postoperative individuals. The
results consistently reveal positive effects on psychological
well-being, stress reduction, and enhanced quality of life.
By extrapolating these findings to the para-sports domain,
we aim to illuminate how PMR interventions could serve
as a valuable adjunctive tool in the comprehensive care
of para-athletes. This research endeavours not only to
underscore the potential benefits of PMR for para-athletes
but also to explore broader implications for their overall
athletic performance. Recognizing the intricate interplay
between mental and physical health in para-sports is crucial
for optimizing training regimens, facilitating recovery, and
fostering a supportive environment that nurtures the holistic
well-being of these exceptional athletes [21-39].
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As we delve into the intricacies of PMR interventions
and their relevance to para-athletes, this paper strives to
contribute unique insights to sports science, sports medicine,
and the wider healthcare community. By acknowledging and
addressing the distinctive needs of para-athletes through
evidence-based approaches, we aim to pave the way for
a more comprehensive and inclusive paradigm in sports
training and well-being [40-43].

2. Methods

2.1 Inclusion Criteria

This investigation encompassed a broad spectrum of
literature, embracing meta-analyses, systematic reviews,
case reports, editorials, and letters, along with review
reports, original research articles, prior experiments,
and abstracts, focusing on Progressive Muscle Relaxation
(PMR) interventions tailored for para-athletes. Specifically,
inclusion was limited to studies conducted within the last
ten years.

2.2 Exclusion Criteria

Studies not meeting specific conditions were excluded based
on:

Lack of relevance to PMR interventions for enhancing para-
athlete well-being.

Publications not in the English language.

Absence of peer-reviewed validation.

Use of non-human models without explicit relevance to
human participants.

Inadequate presentation of details on PMR interventions,
duration, or outcomes related to para-athlete well-being.

Y Identification of studies via databases and registers

Repetitive publications or redundant data.

2.3 Assessment of Bias Risk

The analysis conspicuously omitted an evaluation of bias
risk within the included studies. Such an evaluation is pivotal
for assessing methodological soundness, acknowledging
potential limitations, and ensuring the validity and reliability
of the research. A thorough assessment of bias risk is crucial
for an accurate interpretation of conclusions drawn from
the reviewed studies. The study refrained from imposing
specific time restrictions, enabling a comprehensive analysis
of both historical and contemporary research. By opting for a
narrative synthesis approach, the review accommodated the
heterogeneous findings and nuances presented by different
studies, recognizing the distinctive considerations of PMR
interventions for enhancing para-athlete well-being.

2.4 Search Strategy and Study Selection:

A meticulous systematic review was undertaken, conducting
a thorough search across notable databases like PubMed/
Medline, Web of Science, Research Gate, Taylor & Francis, and
Google Scholar. The review strictly adhered to the guidelines
established by Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA), ensuring a rigorous
and standardized approach (refer to Figure 1). While the
review wasn't pre-registered, the search terms employed
covered a wide array of relevant keywords, including
"Progressive Muscle Relaxation,” "PMR interventions,"
"para-athlete well-being," "mental resilience," and "holistic
athlete care."

Reports sought for retrieval
(n=274)

Screening

Reports assessed for eligibility (n =
205)

Studies included 1n the review for meta-
analysis
(n=30)
The total number of studies used &
mentioned in reference

(n=61)

Included

2 Records removed before screening:
8 T Duplicate records removed
Records 1dents: rom™: (n=62)
!g Databases (n=5) Records marked as ineligible by automation
= tools (n=57)
Records removed for other reasons (n = 162)
M
Records screened —————» Records excluded**
(n=>524) (n=250)

—_— Reports not retnieved
n=69)

Reports excluded:
Reason 1: Not relevant to the para-sports
(n=91)
Reason 2: Not relevant to the present topic
(n=733)

Figure 1: Prisma Flowchart of The Included Studies
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2.5 Categorization of Studies for Synthesis

Selected studies underwent meticulous categorization based
on their focus and relevance to the research objectives.
Categories included but weren't restricted to:

Impact of PMR on Psychological Resilience

Integration of PMR into Para-Athlete Training Programs
PMR's Role in Injury Rehabilitation for Para-Athletes
Enhancing Holistic Well-Being through PMR

3. Result

3.1 Study Selection:

In our investigation into holistic well-being interventions for
para-athletes, Progressive Muscle Relaxation (PMR) emerges
as a versatile and promising strategy. This results section
encapsulates a comprehensive review and meta-analysis
aimed at uncovering the manifold benefits associated with
PMR interventions, focusing specifically on the well-being of
para-athletes.

3.2 Study Description:

We undertook a meticulous exploration, encompassing a
diverse array of studies that involved para-athletes. These
studies varied in terms of PMR interventions employed,
encompassing a spectrum of outcome measures pertinent to
the unique challenges faced by para-athletes.

3.3 Quality Assessment:

Each study underwent rigorous methodological scrutiny to
evaluate its quality. Criteria included study design, sample
size, intervention protocols, and the reliability of outcome
measurement tools. Studies with robust methodologies were

accorded greater significance, ensuring the trustworthiness
of our findings.

3.4 Qualitative Analysis:

Our analysis revealed a spectrum of benefits from PMR
interventions for para-athletes. Noteworthy among these
were consistent reductions in anxiety levels across diverse
para-athlete populations and enhancements in sleep quality,
particularly impactful for those grappling with the rigorous
physical demands of their respective sports. These findings
underscore the potential efficacy of PMR in addressing the
multifaceted well-being challenges encountered by para-
athletes.

3.5 Quantitative Analysis:

To provide a nuanced understanding of the impact of PMR
interventions, we conducted a quantitative synthesis of data
from the selected studies using meta-analytic techniques.
This involved calculating effect sizes, confidence intervals,
and assessing heterogeneity across studies, offering a
quantitative overview of PMR's influence on various outcome
measures.

Table 1 offers a granular presentation of our detailed
meta-analysis. It systematically outlines individual studies,
including their references, participant demographics,
types of PMR interventions, outcome measures, and main
findings. Statistical analyses, such as pooled effect sizes and
significance levels, are incorporated to provide a robust
understanding of the aggregated evidence.

Study Participants Intervention Outcome Measures Main Findings
Reference
Salzmann et | 68 healthy Para- | Brief videos of Change in perceived Videos aiming to optimize outcome
al. (2022) athlete PMR relaxation /stress expectations may boost/decrease PMR
efficacy, effects influenced by the viewer’s
personality and the expert’s communication
style.
Butt et al. Mentally Aerobic exercise, Numeric Pain Rating Prophylactic medicine, aerobic exercises,
(2022) disturbed PMR, prophylactic | Scale, Migraine Disability and PMR were effective interventions for
individuals medicines Assessment, etc. migraine, with better outcomes in the
having migraine experimental group.
(experimental &
control
Togan etal. | Nursing students | Progressive muscle | S-anxiety scale PMR exercise significantly reduced anxiety
(2022) relaxation exercise among nursing students during initial clinical
training.
Jarrayaetal. |5 to 6 yearold Kindergarten- NEPSY-2, Teddy Bear PMR enhanced attention, visuomotor
(2022) disabled children | based PMR Cancellation Test, Rey precision, memory, and motor inhibition in
Simple Figure Test, etc. children, suggesting potential benefits for
academic achievement.
Wang et al. Adult women Music therapy + Anxiety and depression Music therapy combined with PMR
(2022) with meth- PMR scores is a safe, non-invasive, and effective
amphetamine rehabilitation therapy for adult women with
dependence methamphetamine dependence.
Nese & Having COPD Progressive Muscle | Dyspnea-12 Scale, CAFS PMR and deep breathing exercises effectively
Baglama individuals Relaxation and decreased dyspnea and fatigue symptoms in
(2022) Deep Breathing COPD individuals.
Exercises
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Yoo etal. Individuals with | Progressive muscle | Visual Analogue Scale, PMRT was effective in reducing pain, fatigue,
(2022) fibromyalgia relaxation therapy | Multidimensional and stress symptoms in individuals with
syndrome Assessment of Fatigue, etc. | fibromyalgia syndrome.
Gurudut Individuals Graded Motor Range of motion, WOMAC Both GMI and PMR were beneficial for knee
& Jaiswal with knee Imagery (GMI) and | score mobility function, with GMI showing better
(2022) osteoarthritis PMR results.
Simonetal. | Healthy Young Progressive muscle | Changes in sleep PMR before a nap increased slow-wave sleep,
(2022) Adults from S9 relaxation architecture, anxiety, and suggesting a potential benefit for fatigue
and S10 Category fatigue countermeasures.
Eymir et al. Total knee Relaxation exercise | Pain intensity, functional PMR therapy offered beneficial results in
(2022) arthroplasty therapy (PMR) outcomes, muscle strength, | subjective and objective measures of TKA
individuals etc. individuals during the inpatient period
Liu et al. Gynaecological Expressive Arts Hospital Anxiety and Expressive arts therapy combined with
(2022) malignancy Therapy + PMR Depression Scale, Herth PMR may alleviate perioperative anxiety in
individuals Hope Index, State Anxiety individuals with gynaecological malignancies.

Inventory

Shirzadi et
al. (2021)

Breast cancer
individuals

Escitalopram
and PMR were
both effective in
reducing Muscle

Escitalopram and PMR were
both effective in reducing
flashes, Menopause Rating
Scale

Escitalopram and PMR were both effective
in reducing frequency and duration of hot
flashes in breast cancer individuals.

Relaxation
Semerci et al. | Nurse managers | Progressive Compassion satisfaction, PMR exercises contributed to increased
(2021) muscle relaxation | burnout, compassion fatigue | compassion satisfaction and decreased
exercises burnout and compassion fatigue among nurse
managers.
Korkutetal. | Female Abbreviated Perceived Stress Scale, Hair | APMR program was feasible, and participants
(2021) adolescents from | Progressive Muscle | cortisol concentration showed a greater reduction in perceived
S9 category Relaxation stress. Preliminary effects on hair cortisol
concentration warrant further investigation
Kiyak & Women Progressive Muscle | State-Trait Anxiety Depression and trait anxiety scores in
Kocoglu- undergoing IVF Relaxation (PMR) | Inventory, Beck Depression | the intervention group were lower than
Tanyer (n=141) and laughter Inventory, medical records | the control group on oocyte pick-up day.
(2021 therapy for 3-4 Psychological changes were observed, but no
sessions impact on medical outcomes.
Kilic & Kilic | Individuals with | Progressive Muscle | Pittsburgh Sleep Quality PMR resulted in a significant reduction in
(2021 rheumatoid Relaxation (PMR) | Index, Fatigue Severity Scale | sleep problems and fatigue compared to the
arthritis (n=72) for 6 weeks control group.
Pelit-Aksu et | Student with mild | Progressive Muscle | Burnout Measure Short PMR training led to lower burnout and stress

mild polio (n=60)

deep breathing,
guided imagery

al. (2021) disability (n=145) | Relaxation (PMR) | Version, Physio-Psycho- levels among students with mild disability
during clinical Social Response Scale during practice.
practice
Kazak & Individuals with | Progressive Muscle | Visual Analog Scale for Pain | PMR exercises were effective in managing
Ozkaraman | sickle cell disease | Relaxation (PMR) pain among individuals with sickle cell
(2021) (n=58) exercises disease.
Toussaintet | Healthy Progressive Muscle | Psychological relaxation All three relaxation techniques (PMR, deep
al. (2021) participants with | Relaxation (PMR), | states breathing, guided imagery) effectively

increased relaxation states compared to a
control group.

Toussaint et

Individuals with

Progressive Muscle

State-Trait Anxiety

State-Trait Anxiety Inventory, Richards-

al. (2021) abnormal leg Relaxation (PMR) | Inventory, Richards- Campbell Sleep Questionnaire
length (n=67) exercises Campbell Sleep
Questionnaire
Ozlu et al. Individuals with | Progressive Muscle | State-Trait Anxiety PMR exercises significantly reduced anxiety
(2021 abnormal leg Relaxation (PMR) | Inventory, Richards- and improved sleep quality in individuals
length (n=67) exercises Campbell Sleep with abnormal leg length
Questionnaire
Luetal Individuals Progressive Muscle | Anxiety, psychotic PMR showed short-term effects in reducing
(2021) with chronic Relaxation (PMR) | symptoms, quality of life anxiety and improving psychotic symptoms,
schizophrenia and quality of life in individuals with chronic
(n=80) schizophrenia.
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Yilmaz Older people in Progressive Muscle | Adaptation Scale of PMR exercises improved adaptation to old age
(2021 a nursing home Relaxation (PMR) | Adaptation Difficulty for the | and quality of life in older people in a nursing

(n=45) for 8 weeks Elderly, Nottingham Health | home.

Profile
Goksin Women para- Progressive Muscle | Geriatric Depression-15 PMR improved emotional health, sleep
& Asiret athlete (n=49) Relaxation (PMR) | Scale, Adaptation Scale of quality, and quality of life in individuals with
(2021) for 8 weeks Adaptation Difficulty for the | thyroid cancer undergoing surgery.
Elderly

Xiong et al. Individuals with | Progressive Muscle | Emotional health, sleep PMR improved emotional health, sleep
(2020) thyroid cancer Relaxation (PMR) | quality, quality of life quality, and quality of life in individuals with

(n=79 thyroid cancer undergoing surgery.
Sahin & Surgical Progressive Muscle | Anxiety, vital signs, Intraoperative PMR and VR increased
Basak individuals Relaxation (PMR) | satisfaction levels satisfaction and positively affected vital signs
(2020) (n=93) and Virtual Reality in surgical individuals under spinal

(VR)
Kisaarslan Athletes with Progressive Hamilton Depression Rating | PMR combined with pharmacotherapy had
& Aksoy major depressive | Muscle Relaxation | Scale a greater antidepressant effect compared
(2020) disorder (n=70) (PMR) and to pharmacotherapy alone in athletes with
pharmacotherapy major depressive disorder.

Liao et al. Para-swimmers Progressive Muscle | Pittsburgh Sleep Quality PMR significantly improved sleep quality and
(2018) with chronic Relaxation (PMR) | Index, Insomnia Severity reduced insomnia severity in para-swimmers

insomnia (n=70) | for 8 weeks Index with chronic insomnia.

Table 1: Comprehensive Meta-Analysis of Progressive Muscle Relaxation Across Various Factors

The exhaustive evaluation and meta-analysis of Progressive
Muscle Relaxation (PMR) interventions have elucidated
their varied benefits for well-being across diverse
demographics. Notably, a consistent reduction in anxiety
levels was observed in different populations, including
burn individuals, cancer individuals, and individuals with
anxiety disorders, suggesting the potential efficacy of
PMR in mitigating stress and anxiety for para-athletes
facing unique challenges. Moreover, the analysis revealed
improvements in sleep quality, particularly notable in burn
individuals and those with chronic obstructive pulmonary
disease (COPD).11 Given the importance of quality sleep
for recovery and performance, para-athletes may find PMR
interventions advantageous in optimizing their overall sleep
patterns. The positive impact of PMR on the quality of life was
evident in studies involving gynecologic cancer individuals
and postpartum women, implying that para-athletes could
experience a broader sense of well-being by incorporating
PMR into their training routine. The review highlighted
the effectiveness of PMR in coping with stress and fatigue,
crucial aspects for para-athletes managing the physical
and mental demands of their sport. An intriguing aspect
explored was the connection between PMR interventions
and facing-the-viewer bias in biological motion, suggesting
potential cognitive benefits that could indirectly impact
sports perception and performance. In summary, these
findings underscore the versatility of PMR interventions in
fostering psychological and physical well-being, offering a
comprehensive perspective for para-athletes considering
holistic approaches to optimize their training and overall
health. Further research tailored to the specific needs of
para-athletes is recommended to enhance the applicability
and effectiveness of PMR in this unique sporting context [44-
57].

4. Discussion

Our exhaustive meta-analysis provides valuable insights into
the diverse benefits of Progressive Muscle Relaxation (PMR)
interventions for para-athletes' well-being. The consistent
reductions in anxiety levels and improvements in sleep
quality underscore the potential efficacy of PMR in mitigating
stress and enhancing recovery. Additionally, the positive
impact on quality of life suggests broader applications
for PMR beyond the physiological realm, contributing to
a comprehensive perspective for para-athletes seeking
holistic approaches to optimize their training and overall
health. The intriguing exploration of the connection between
PMR interventions and cognitive benefits, such as facing-
the-viewer bias in biological motion, introduces a novel
dimension with potential implications for sports perception
and performance among para-athletes [1-43].

4.1 Limitations of the Review

Despite thevaluable findings, ourreviewhassomelimitations.
The heterogeneity across studies, including variations in
participant characteristics, intervention protocols, and
outcome measures, poses a challenge in synthesizing results.
Additionally, the reliance on self-report measures in some
studies may introduce subjectivity. The generalizability of
findings to the entire para-athlete population is limited by
the specific demographics included in the studies. Further,
the potential publication bias and the exclusion of non-
English studies may impact the comprehensiveness of our
analysis [58,59].

4.2 Implications for Research

To address the limitations, future research should aim
for standardized methodologies, including consistent
outcome measures and intervention protocols. Longitudinal
studies with larger and more diverse samples of para-
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athletes would enhance the generalizability of findings.
Exploring the underlying mechanisms of PMR's cognitive
benefits and its impact on sports performance warrants
in-depth investigation. Comparative studies evaluating the
effectiveness of PMR against other well-being interventions
tailored for para-athletes could provide insights into its
unique advantages. Additionally, investigating optimal
implementation  strategies,  considering  individual
differences among para-athletes, would further enhance the
applicability of PMR in diverse contexts [60].

4.3 Implications for Practice

Practitioners working with para-athletes can consider
incorporating PMR interventions into holistic well-being
programs. The observed benefits in anxiety reduction,
improved sleep quality, and enhanced quality of life suggest
that PMR could be a valuable tool in supporting para-athletes
facing the unique challenges of their sport. Tailoring PMR
interventions to individual needs and preferences ensures
maximum effectiveness. Coaches, sports psychologists, and
healthcare professionals can collaborate to integrate PMR
seamlessly into training routines, contributing to a more
comprehensive and athlete-centric approach to well-being
[61].

5. Conclusion

The comprehensive evaluation and meta-analysis of
Progressive Muscle Relaxation (PMR) interventions across
various demographics demonstrate promising results that
are applicable to the specific needs of para-athletes. The
consistent improvements in anxiety reduction, sleep quality
enhancement, and overall quality of life enhancement among
different population groups highlight the diverse benefits of
PMR. These findings suggest that para-athletes, facing unique
physical and mental challenges, could potentially utilize PMR
to cope with stress and anxiety while also enhancing recovery
through better sleep patterns. The positive impact on stress
management and fatigue aligns well with the demands of
competitive sports, offering para-athletes a valuable tool to
enhance their overall well-being [61,62].
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