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ABSTRACT

Aims: The aim of this study was to implement a combination of the progressive muscle relaxation technique (PMRT) along with
posture exercises and assess their impact on the mental and physical well-being of health professionals with health complaints.
Methods: This quasi-experimental study utilized hybrid, remote, and web-based telehealth methods, including phone calls,
video recordings, and electronic documents. Thirty-eight health professionals experiencing pain engaged in PMRT twice a
day, every two days, over a two-week period. Posture exercises were seamlessly integrated into their daily work routines and
performed 2-3 times a day. Various parameters, including pain, fatigue, anxiety, depression, kinesiophobia, sleep quality, and
centrality of pain, were assessed both before and after the treatment.

Results: Significant improvements were observed in the prevalence, intensity, and centrality of pain, accompanied by a reduction
in fatigue, anxiety, and depression scores post-treatment (p<0.05). However, there was no notable improvement in kinesiophobia
and sleep quality scores following the treatment (p>0.05).

Conclusion: The integration of PMRT and posture exercises into the daily routines of health professionals, delivered through
remote web-based telehealth, emerges as an effective and straightforward strategy for ameliorating certain physical complaints
and enhancing mental health. This approach holds the potential to be easily adapted into both daily life and work environments,
offering a valuable tool for coping with work-related disorders.
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INTRODUCTION

The escalating demand for healthcare services has imposed a
considerable burden on health professionals, contributing to
the rise of work-related psychological and physical disorders,
including but not limited to depression, anxiety, stress
disorders, pain, fatigue, and sleep disturbances.'” Notably,
these challenges have been identified as precursors to more
severe conditions such as psychiatric diseases, chronic fatigue
syndrome, and burnout.>”’

Relaxation techniques have served as therapeutic interventions
for numerous psychological and physical disorders over the
years, aiming to enhance overall health and well-being.""*
Among these approaches, progressive muscle relaxation
techniques (PMRT) have gained prominence as one of the
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simplest and most effective methods in practice.'? Recognized
for its ease of learning and execution, PMRT has been a trusted
method for improving both mental and physical health for an
extended period.'”'>'* Operating as a psychosomatic approach,
PMRT involves concentrating on sensations of tension and
relaxation in various muscle groups. This is achieved by
deliberately contracting specific muscle groups, creating
tension, and subsequently inducing relaxation following the
contraction.”

In the contemporary landscape, the utilization of information
and communication technologies for healthcare delivery has
become increasingly prevalent, particularly in response to
challenges posed by the pandemic crisis.” Consequently, the

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


https://orcid.org/0000-0002-5661-922X
https://orcid.org/0000-0002-6994-9391
https://orcid.org/0000-0001-5823-0851
https://orcid.org/0000-0003-3224-9620
https://orcid.org/0000-0002-2223-7856
https://orcid.org/0000-0001-9352-7378

Kastamonu Med J. 2025;5(2):87-93

application of PMRTs, primarily addressing work-related or
COVID-19-related anxiety, fatigue, pain, stress, and sleep
disorders, has garnered attention.'**!

Against the backdrop of mounting workloads and health
concerns among health professionals, this study seeks to
seamlessly integrate PMRT and posture exercises into their
daily routines. The objective is to establish a regimen that
health professionals can effortlessly incorporate into their
work routines without disruption.

METHODS
Study Design

This quasi-experimental clinical trial employed a single-group
pre-post test with a longitudinal design. The study included
health professionals from Diizce Atatiirk State Hospital and
Bolu izzet Baysal State Hospital, and all procedures were
carried out between April and August 2021. The study utilized
remote, hybrid (synchronous phone calls and asynchronous
video recordings and e-documents), and web-based telehealth
approaches (video records, e-documents). Eligible participants
were health professionals with a history of pain lasting more
than four weeks.

The protocol was approved by the Bolu Abant izzet Baysal
University Clinical Researches Ethics Committee (Date:
02.03.2021, Decision No: 2021/58), and was conducted in line
with the principles of the Declaration of Helsinki. The study
was registered at the Clinical.Trials.gov Protocol Registration
and Results System (Protocol ID Number NCT05000268).

Participants

The study encompassed a total of 38 participants. Although
initially designed as a single group, the analysis was further
stratified into two groups to assess the potential impact of
long COVID on intervention effectiveness. Subsequently,
participants were categorized as health professionals with a
history of COVID-19 [COVID (+)] and those without [COVID

QUL

Participants meeting the following criteria were included
in the study: experiencing pain, volunteering to participate,
and maintaining their regular work routine. On the other
hand, participants meeting any of the following criteria
were excluded from the study: those with additional diseases
such as cardiovascular, respiratory, neurological, metabolic,
or musculoskeletal conditions that could restrict exercise;
pregnancy; those who have had severe COVID disease;
recent surgical interventions; other medical conditions that
could prevent exercise; those with severe symptoms; those
using psychiatric or pain medications; those who were not
willing to participate; and those involved in other physical
exercise programs, physical therapies, or complementary and
alternative therapies.

Data Collection and Instruments

Web-based assessments utilizing online questionnaires
and electronic forms were employed for data collection.
Measurements were taken at two time points: before the
initial session and 14 days later following the treatment.

Data collected included participant age, height, body weight,
gender, and medical history. Additionally, the assessment
covered the intensity, type, duration, and location of pain,
along with inquiries regarding any other signs and symptoms

besides pain. Sleep quality, kinesiophobia, depression, anxiety,
and fatigue were also evaluated.

Pain: The Visual Analog Scale (VAS) was utilized to assess
overall pain intensity and pain in specific locations (head,
neck, back, and low back). Intensity was measured on a scale
of 0 to 10, where “0” indicated no pain and “10” denoted
unbearable pain.*

Centrality of Pain Scale (COPS): This 5-point Likert Scale,
consisting of 10 items, gauged how individuals experienced
pain in their daily lives. Items 2, 4, and 9 were reversely scored,
and higher scores indicated more “central” pain.”

Pittsburgh Sleep Quality Index (PSQI): A 19-item scale
assessed sleep quality and disorders over the past month. Each
item was scored between 0-3, contributing to the assessment of
subjective sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disorders, use of sleep medication, and
loss of daytime functionality. A total score of less than 5
indicated good sleep quality.”*

Hospital Anxiety and Depression Scale (HADS): Utilized to
determine anxiety and depression levels, this questionnaire
comprised 14 questions. Odd-numbered questions measured
anxiety, and even-numbered questions assessed depression.
Each question was scored on a 4-point Likert Scale between
0-3.%

Fatigue Severity Scale (FSS): Assessing fatigue, this scale
consisted of 9 questions considering conditions in the last
month. Total scores ranged from 9-63, with scores of 36 and
above indicating the presence of fatigue.*

Tampa Scale of Kinesiophobia (TSK): This scale, comprising
17 questions and using a four-point Likert scoring system
(1=Strongly disagree, 4=Strongly agree), evaluated the fear
of movement due to pain. Higher scores indicated increased
kinesiophobia.?’

Study Protocol and Intervention

Participant communication and informed consent:
Following ethical committee approval, participants were
contacted via phone to provide detailed information about the
study’s purpose, content, and methodology. Verbal consent
was obtained from willing volunteers. Subsequently, a link
to the electronic form, encompassing the study’s informed
consent form, data collection forms for demographic and
clinical characteristics, and the various questionnaires,
was shared with participants through online messaging
applications like WhatsApp or Telegram. Participants were
then instructed to complete the questionnaire and fill out the
forms.

Educational material and exercise instructions: Participants
were furnished with electronic brochures illustrating the
prescribed exercises, accompanied by a YouTube video link
demonstrating the proper execution of PMRT and posture
exercises. They were encouraged to watch the video attentively
and perform the exercises. To address any confusion or
concerns, participants were invited to communicate their
queries.

Re-information and training: Re-information and additional
training were provided through live and synchronous
conversations conducted on their preferred platforms,
including video or phone calls. This ensured clarity on the
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exercise regimen and answered any questions participants
might have had.

Regular reminders: Telephone reminders were systematically
dispatched to prompt participants to engage in their exercise
sessions regularly. This proactive approach aimed to enhance
compliance and reinforce the importance of consistent
participation in the prescribed activities.

Telerehabilitation procedure: PMRT sessions were
administered twice a day-once in the morning and once
in the evening-repeated every two days for a total of seven
sessions over two weeks. The PMRT targeted specific body
regions, including the feet, ankles, legs, hips, rib cage, hands,
arms, shoulders, upper back, and face. During each session,
participants were instructed to hold contractions for 3-5
seconds in each region, allowing them to sense the tension
in the muscles, followed by a relaxation phase lasting 10-15
seconds. This technique was performed with individuals lying
in bed to optimize its effectiveness (Figure 1).%

\
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Figure 1. Progressive muscle relaxation techniques

In addition to PMRT, 2-3 sets of posture exercises were
incorporated into participants’ daily routines during work
breaks. The posture exercises included shoulder circles
backward, pulling back the shoulders, elbows, head, and neck
for stretching, as well as right and left rotations, flexion, and
extension of the head and neck. Each posture movement was
performed with 8-10 repetitions (Figure 2).

Flexion Extension
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Shoulder circles backward

Figure 2. Posture exercise

Patients were interviewed a total of nine times: Seven
sessions for exercise (once every other day over two weeks)
and two assessments (once before the exercise sessions began
and once after they started). Regular reminders were provided
by the researchers in alternating turns.

Implementation Details

Frequency and duration: PMRT was applied twice daily for
two weeks, amounting to seven sessions. Posture exercises
were performed daily during work breaks.

Sequential application: PMRT targeted specific body regions
in a sequential order, ensuring comprehensive coverage from
feet to face.

Technique guidance: Participants were guided to experience
both muscle tension and subsequent relaxation during PMRT,
fostering awareness of bodily sensations.

Setting: PMRT was specifically designed for individuals lying
in bed, enhancing its feasibility for incorporation into daily
morning and evening routines.

Repetition and sets: Posture exercises were conducted with
8-10 repetitions, contributing to the overall physical activity
routine.

This structured approach aimed to maximize the benefits of
PMRT and posture exercises, fostering a holistic improvement
in participants’ mental and physical well-being (19-20).

Statistical Analysis

Continuous variables in the data were described using mean,
standard deviation, median, or minimum-maximum values,
while categorical variables were presented as frequency (n) and
percentage (%). To assess normality, the Kolmogorov-Smirnov
test and graphical methods were employed. Skewness values
within the range of -1 to +1,***" and kurtosis values between
-1.5 and +1.5 were considered acceptable indicators of normal
distribution.* For data conforming to normal distribution,
the paired samples test and Single sample T test were employed
for comparisons. Conversely, for data not conforming to
normal distribution, the Wilcoxon Signed Ranks and Mann-
Whitney U tests were utilized. Statistical analyses were
conducted using IBM SPSS v.24. The significance level for all
analyses was set at <0.05. Sample size was calculated using the
G*power analysis system (G*power, ver. 3.1., Heinrich-Heine-
University Diisseldorf, Diisseldorf, Germany) based on the
results of the study by Xiao et al.”® Comparing anxiety and
depression score values of individuals with experimental and
controls. According to the sample size calculation, at least
26 individuals (13 individuals for each group) with health
professionals should be included for alpha 0.05 and 80% power
(d=1.420). In our study, the predetermined sufficient sample
size was achieved, with a total of 38 individuals [22 COVID
(+) individuals and 16 COVID (-) individuals] included in the
study.

RESULTS

During the study, seventy-two healthcare professionals were
reached. Nineteen patients declined to participate in the
study, and eight patients met the exclusion criteria. Forty-five
patients were evaluated and included in the exercise program.
Seven patients either didn’t perform the exercise or missed
sessions. As a result, thirty-eight healthcare professionals
were included (Figure 3).
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Healthcare professionals
reached during the study
(N=72)

Those who declined to participate in the study
(N=19)

Exclusion criteria (N=8)

« Comorbidities (N=4)

* Using psychiatric or pain medications (N=2)
* Severe COVID-19 disease (N=2)

Evaluated and subjected
to exercise (N=45)

Those who discontinued treatment and missed
sessions (N=7)

Included in the study
(N=38)

Figure 3. Flow chart

All participants were women, experiencing pain, with
21.1% having chronic diseases, 57.9% reporting a history
of COVID-19 infection, and 23.7% presenting additional
symptoms aside from pain. Detailed demographic and clinical
variables are summarized in Table 1.

Table 1. Demographic and clinical characteristics of participants

n=38

Age (y) 34.68+8.58 (21-51)

Body weight (kg) 67.68+11.21 (51-92)

Body height (m) 1.64+0.07 (1.48-1.79)

BMI 24.58+3.55

Work experience (months) 129.9 (0.50-372.0)

Comorbidities 8 (21.1%)

COVID-19 infection history 22 (57.9%)

Pre-test (n, %) Post-test (n, %) p

Additional symptoms 9 (23.7) 3(7.9) 0.014*
Fatigue 8 (21.1) 5(13.2) 0.083
Dyspnea 5(13.1) 1(2.6) -
Sore throat 2(5.3) - -
Anosmia 2 (5.3) - -
Cough 2(5.3) - -

BMI: Body-mass index, y: year; m: Meter, kg: Kilogram, n
(min-max), SD: Standard deviation, min: Minimum, max: M:

: sample size, mean +SD or median
mum, *p<0.05; Wilcoxon signed

ranks test was used to compare the change of prevalence of variables

The most prevalent painful areas were the upper back (65.8%),
lower back (47.4%), and neck (44.7%). Before treatment,
the overall pain intensity was 4.31. Pain intensity varied by
localization: head 3.60, neck 3.00, upper back 3.60, lower back
3.22, joints 3.11, and muscles 3.50. Post-treatment, there was
a significant decrease in overall pain prevalence and intensity
values (p<0.05). While 76.3% reported pain after treatment, a
significant decrease was observed only in the upper back region
(p<0.05). A graphical representation of pain characteristics is
provided in Figure 4.

HADS total, anxiety, and depression scores, FSS scores,
and COPS scores demonstrated significant decreases post-
treatment (p<0.05). However, there were no significant
changes in PSQI and TSK scores (p>0.05). Table 2 provides
a comprehensive comparison of the changes in depression,
anxiety, kinesiophobia, centrality of pain, and fatigue severity.
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Figure 4. Comparison of intensity (upper part) and prevalence (below part)
of pain before and following treatment

Table 2. Comparison of changes in depression, anxiety, fatigue,

kinesiophobia, centrality of pain and sleep quality

Pre-test (mean+SD) Post-test (mean+SD) P

HADS total 15.74%5.40 10.05+4.50 <0.001*
HADS anxiety 8.32+3.46 5.24+2.73 <0.001*
HADS depression 7.42%3.62 4.82+2.68 <0.001*

FSS 38.55+£14.01 29.39+11.37 <0.001*

TSK 35.95+6.64 33.71+6.34 .051

COPS 25.31+6.04 20.73£5.32 <0.001*

PSQI 7.18+3.22 6.71+2.94 191

HADS: Hospital Anxiety Depression Scale, FSS: Fatigue Severity Scale, TSK: Tampa Scale of
Kinesiophobia, COPS: Centrality of Pain Scale, PSQI: Pittsburgh Sleep Quality Index, SD:

Standard deviation, *p<0.05; Paired Samples Test was used determine whether there was a change
in each domain before and after treatment

There was no significant difference between the COVID (-)
and COVID (+) groups in PSQI scores at both time points.
Furthermore, when the intra-group changes before and after
the treatment were examined, no change in PSQI scores was
observed, too (Figure 5).

p=0.522

Group
— covip()
-+ COVID (+)

50 p=0.080

Median values of PUKI

Before Treatment After Treatment

Time
Figure 5. Change of sleep quality between the groups before and after
treatment of the COVID (-) and COVID (+) groups

Whether there was a significant difference between the
COVID (-) and COVID (+) groups in terms of the HADS
sub-and total scores was examined in Table 3. There was no
significant difference between the COVID (-) and COVID
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(+) groups in terms of anxiety, depression, and total HADS
scores (p=0.643, p=0.710, and p=0.598, respectively).
Considering the change over time, it can be said that there
was a significant decrease over time in both groups (p<0.001,
p<0.001, and p<0.001, respectively). There was no significant
difference between the COVID (-) and COVID (+) groups in
terms of fatigue, TSK, and COPS scores (p=0.493, p=0.340,
and p=0.218, respectively). Upon examining the change over
time, it can be said that while there was no significant change
in TSK scores (p=0.083), there was a significant decrease in
fatigue and COPS scores in both groups over time (p<0.001
and p<0.001, respectively).

Table 3. Comparison of changes in depression, anxiety, fatigue,

kinesiophobia and centrality of pain of the COVID (-) and COVID (+)
groups

COVID COVID (-)

() (=22) (n=16) p(@) p®) p)
B.T. 8.59+2.82 7.94+4.25

HADS anxiety 0.643 <0.001* 0.674
AT. 527+2.16 5.19+3.45
B.T. 7.50+3.57 7.31%+3.81

HADS depression 0.710 <0.001* 0.849
AT. 500+2.89 4.56+2.42
B.T. 16.09+4.69 15.25+6.39

HADS total 0.598 <0.001* 0.880
AT. 10.27+4.38 9.75+4.78

B.T. 39.86£1342 36.75+15.03
ESS 0.493 <0.001* 0.774
AT. 30.14+11.41 28.38+11.60

B.T. 37.41+6.01 33.94+7.11

TSK 0.340 0.083 0.129
AT. 33.73£6.20 33.69+34.50
B.T. 26.78+5.41 23.43+6.48

COPS 0.218 <0.001* 0.275

AT. 21.11+4.85 20.21+6.07

HADS: Hospital Anxiety Depression Scale, FSS: Fatigue Severity Scale, TSK: Tampa Scale of
Kinesiophobia, COPS: Centrality of Pain Scale, SD: Standard deviation, *p (a) refers to significance
value between the groups in baseline measurements; p (b) refers to the significance value indicating

whether there was a change in each group before and after treatment; p (c) refers to the significance
value of variation between groups; BT: Before treatment, AT: After treatment

DISCUSSION

The study demonstrated that integrating PMRT and posture
exercises into the work routine effectively alleviated pain,
fatigue, anxiety, and depression among health professionals.
However, noteworthy improvements were not observed in
sleep quality and kinesiophobia in the short term.

The context of social distancing and isolation rules has
underscored the need for new healthcare delivery policies,
fostering the proliferation of remote telehealth applications.*
Reports have consistently highlighted the positive impact of
such applications on both mental and physical symptoms.?***
This study was specifically designed to investigate the effects
of PMRT, delivered through telerehabilitation, focusing on
health professionals with demanding schedules and pain as
their primary complaint.

PMRT and posture exercises demonstrated a reduction in
both the intensity and prevalence of pain post-treatment.
Notably, the centrality of pain also diminished, signifying
a less dominant role of pain in daily life. While the most
common complaints were in the upper back, lower back, neck,
head, joints, and muscles, improvements in these specified
body regions mirrored the overall decrease in pain intensity.
However,adecreasein prevalence was not universally observed
across all regions, except for the upper back. The persistence
of work overload during healthcare delivery and the limited

intervention duration of seven days might contribute to the
absence of a notable decrease in regional pain frequency.

Previous studies on PMRT in health professionals have often
focused on its effects on anxiety, sleep quality, and fatigue,
with limited exploration of its impact on pain. The current
study aligns with research by Lauche et al.” who investigated
home-based PMRT and cupping massage in chronic neck pain
patients, revealing a reduction in pain without one method
proving superior. Additionally, Bennel et al.*® explored the
effects of internet-based exercise and training on coping skills
in chronic knee pain patients. While both groups experienced
improved pain and physical function, comprehensive
telerehabilitation services were deemed more effective. This
study contributes to the growing body of evidence supporting
the efficacy of telehealth interventions.

The study not only focused on pain but also examined critical
outcomes such as fatigue severity, anxiety, and depression,
indicating beneficial effects on both mental and physical health
in the short term. However, kinesiophobia and sleep quality
did not show improvement. The short treatment duration and
the persistent heavy workload could be contributing factors.
The treatment content might also be insufficient to address
these aspects comprehensively, suggesting potential benefits
from additional techniques, such as biopsychosocial models,
and a longer-term implementation.

In contrast to a study where PMRT was applied twice a day for
only five days to health professionals without pain, resulting
in improvements in sleep quality, anxiety, and COVID-19-
related fear,”” the current study’s findings suggest that an
increased frequency of application might reveal effects in
a shorter time. Another study delivering PMRT for seven
days via telehealth services reduced anxiety among nurses
in COVID-19 units.”® Both studies observed short-term
improvements, emphasizing the potential efficacy of brief
interventions.

While the study highlights the short-term health benefits of
PMRT and posture exercises, it underscores the importance
of comprehensive or long-term practices. Studies by Fiol-
DeRoque et al.” and Semerci et al.*” demonstrated significant
improvements in mental health variables, fatigue, and burnout
with comprehensive and long-term telehealth practices. A
study examining the effects of virtual reality on anxiety and
depression in individuals with COPD also highlights the need
for more research evaluating technology-based approaches.*’
A meta-analysis further confirmed the positive effects of
muscle relaxation techniques on the musculoskeletal system,
extending beyond pain relief to include anxiety, depression,
and fatigue.”

The current study holds significance in reporting the
implementation and efficacy of PMRT combined with posture
exercises for improving pain, anxiety, depression, and fatigue
among actively working health professionals. Its execution
entirely within the realm of remote telehealth services, from
participant informing to video and brochure support, adds to
its significance. The study’s results, comparable to face-to-face
investigations, suggest easy integration of the intervention
into the work environment with minimal effort.

Limitations

Despite its contributions, the study has limitations. The
absence of a control group limits the ability to detect time-
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dependent improvements. The intervention duration may be
insufficient for clinically significant changes. A small sample
size restricts generalizability, and the reasons for refusals
were not documented, limiting insights into adoption and
acceptance. Future research could address these limitations
and explore the long-term impacts of comprehensive
telehealth practices.

CONCLUSION

The integration of PMRT and posture exercises into the daily
routines of health professionals, delivered through remote
web-based telehealth technologies, proves to be an effective
and straightforward strategy for improving certain physical
complaints and mental health. However, it falls short in
addressing sleep quality and reducing kinesiophobia in the
short term. Future studies should aim for a larger sample size,
delving into the treatment’s duration, frequency, and content.
Moreover, there is a need to identify simple, adaptable, and
effective approaches that seamlessly integrate into daily life
and work environments to effectively address work-related
disorders.
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