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ORIGINAL ARTICLE
Biopsychosocial exercise model via telerehabilitation in

individuals with rheumatic disease

Romatizmal hastaligi olan bireylerde telerehabilitasyon yoluyla
biyopsikososyal egzersiz modeli

Zeynep irem BULUT?, Nur Banu KARACA2, Yavuz YAKUT3, Sevim OKSUZ4, Sedat KiRAZ5, Edibe UNAL2

Abstract Purpose: The aim of this study was to investigate the effects of the biopsychosocial exercise model applied via telerehabilitation

0z

on individuals with rheumatism during the COVID-19 epidemic.

Methods: Individuals with rheumatic diseases received telerehabilitation 3 times a week for 24 weeks via a social messaging
program intervention sessions formed from 10 minutes of dance therapy-authentic movement, 40 minutes of exercises, and 10
minutes of dance therapy. This exercise content was based on the biopsychosocial model, named as Cognitive Exercise Therapy
Approach (BETY) which was a method that individuals had already practiced before the pandemic. The Health Assessment
Questionnaire (HAQ) was used to assess the level of disability, the Hospital Anxiety and Depression Scale (HADS) was used to
assess mood involvement, and the BETY Biopsychosocial Questionnaire (BETY-BQ) was used to assess biopsychosocial
involvement level. Evaluations were made at the beginning of the study and repeated at the 12th and 24th weeks.

Results: A total of 28 individuals with rheumatic diseases were included in the study and their mean age was 56.50 + 5.51 years.
There was a significant difference between the first and second assessment of HAQ (p= 0.031), between the first and second
assessment of BETY-BQ (p= 0.004) and between the third and first assessment (p= 0.015).

Conclusion: The application of BETY with telerehabilitation helped individuals maintain the level of recovery they had previously
achieved in terms of disability, mood level and biopsychosocial. These results indicate that individuals with rheumatic diseases
can continue the remote application via telerehabilitation to support their health after experiencing biopsychosocial exercise
approaches face-to-face.

Keywords: Telerehabilitation, Biopsychosocial model, Rheumatology, Exercise.

Amag: Bu calismanin amaci, COVID-19 salgini sirasinda romatizmall bireylerde telerehabilitasyon yoluyla uygulanan
biyopsikososyal egzersiz modelinin etkilerini arastirmakti.

Yontem: Romatizmal hastaligi olan bireylere sosyal mesajlasma programi araciliglyla 24 hafta boyunca haftada 3 seans
telerehabilitasyon uygulandi. Miidahale seanslan 10 dakikalik dans terapisi-otantik hareket, 40 dakikalik egzersiz ve 10
dakikalik dans terapisinden olusuyordu. Bu egzersiz icerigi, calismada kullanilan Bilissel Egzersiz Terapi Yaklasimi (BETY) olarak
adlandinlan ve hastalann pandemiden dnce de uyguladigi bir yontem olan biyopsikososyal modele dayaniyordu. Yetiyitimi
diizeyini degerlendirmek icin Saglik Degerlendirme Anketi (HAQ), duygudurum etkilenimini degerlendirmek icin Hastane
Anksiyete ve Depresyon Olcegi (HADS) ve biyopsikososyal diizey etkilenimini degerlendirmek icin BETY Biyopsikososyal Anketi
(BETY-BQ) kullanildi. Degerlendirmeler calismanin basinda yapiladi ve 12. ve 24. haftalarda tekrariand.

Bulgular: Calismaya toplamda 28 romatizmal hastaligi olan birey dahil edildi ve yas ortalamalan 56,50 + 5,51 yildl. HAQ 'nun
birinci ve ikinci degerlendirmesi arasinda artan (p= 0,031), BETY-BQ'nun birinci ve ikinci degerlendirmesi arasinda azalan (p=
0,004) ve iigiincii ve birinci degerlendirmesi arasinda artan (p= 0,015) anlamiy fark bulunadu.

Sonug: BETY 'nin telerehabilitasyon ile uygulanmasi yetiyitimi, duygudurum diizeyi ve biyopsikososyal acidan bireylerin daha once
kazanmis olduklan iyilesme diizeyinin korunmasina yardimer oldu. Bu sonuglar, biyopsikososyal egzersiz yaklasimlan yizyize
deneyimlendikten sonra romatizmal hastaligi olan bireyler sagliklanni desteklemek igin telerehabilitasyon yoluyla uzaktan
uygulamay sirdiirebileceklerini gostermehtedir.

Anahtar kelimeler: Telerehabilitasyon, Biyopsikososyal model, Romatoloji, Egzersiz.
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INTRODUCTION

The COVID-19 pandemic has placed
significant strain on health systems worldwide,
limiting access to healthcare services for many
individuals with chronic diseases. During this
period, both the direct and indirect
consequences of service disruptions have
adversely affected the mental health (e.g.,
depression, anxiety, stress), physical function,
and biomedical status of individuals with
rheumatic diseases.13 Reduced physical activity
has led to increased disease activity, worsening
symptoms (e.g., pain), and a heightened
cardiovascular risk profile, while also
contributing to declines in mental health,
physical capacity, functionality, and overall
quality of life-34 Furthermore, individuals with
rheumatic diseases have experienced greater
social isolation compared to healthy individuals
during this time.5

With the onset of the pandemic, physical
activity and exercise have gained increased
significance due to their numerous health
benefits. The importance of participating in
structured exercise programs has been
emphasized to mitigate the negative effects of
the pandemic on individuals with rheumatic
diseases, particularly in reducing the risk of
fatigue, sarcopenia, and depression during
quarantine.® During this period, clinicians and
other healthcare professionals played a crucial
role in promoting physical activity levels.3 As
movement specialists, physiotherapists, in
particular, have a key responsibility in
maintaining and even enhancing individuals'
overall health status.

Telerehabilitation services were
recommended as the primary option for
individuals receiving treatment at home,
primarily due to their role in reducing the risk
of transmission.® Before the COVID-19
pandemic, several significant barriers hindered
the widespread adoption of telerehabilitation,
including implementation complexity, cost, lack
of urgency for change, resistance to new
methods, insufficient participation in planning,
challenges in conducting physical assessments,
and inadequate information and communication
technology infrastructure.” However, following
the pandemic, its popularity increased due to
the necessity of social distancing and the
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difficulties in accessing in-person treatment.
The European Alliance of Associations for
Rheumatology (EULAR) has advocated for the
integration of digital health services into
treatment protocols, emphasizing their role in
supporting self-management and empowering
individuals to take a more active role in their
healthcare.8

A systematic review evaluating the
effectiveness of real-time telerehabilitation
concluded that it may be superior to standard
practice in enhancing physical function for
various musculoskeletal disorders.® Evidence
suggests that telerehabilitation effectively
reduces pain intensity, pain catastrophizing,
and depression levels while improving
functionality and quality of life in conditions
such as osteoarthritis and fibromyalgia.10.11
Furthermore, research indicates that the
primary determinant of effective recovery in
telerehabilitation-based exercise programs is
not the delivery method itself but rather the
content and structure of the rehabilitation
program.l© EULAR has recommended the
integration of  telehealth into non-
pharmacological interventions, including
disease education, guidance on physical activity
and exercise, self-management strategies, and
psychological treatment for remote care in
individuals with rheumatic and musculoskeletal
diseases. It has been emphasized that the mode
of implementation should be tailored to the
individual's prior experience with treatment
and the specific nature of the intervention.!2

EULAR has recommended that healthcare
professionals in rheumatology adopt a holistic
approach aligned with the biopsychosocial
model in disease management and conduct
comprehensive assessments.’3 The Cognitive
Exercise Therapy Approach (Bilissel Egzersiz
Terapi Yaklasimi-BETY) is an exercise-based
intervention rooted in the biopsychosocial
model, specifically developed for individuals
with rheumatic diseases, with its effectiveness
demonstrated in clinical practice.!416 In a study
involving individuals with systemic sclerosis,
one group participated in BETY training three
days a week for three months wvia
telerehabilitation after completing initial BETY
stages through face-to-face sessions, while the
control group followed a home exercise program.
The findings revealed that individuals who
engaged in BETY telerehabilitation experienced
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significant improvements in functionality,
muscle strength, vascularization, inflammation,
and overall biopsychosocial status.?

In this context, expanding the application
of telerehabilitation for individuals with
rheumatic diseases who lack access to treatment
is crucial for sustaining the therapeutic benefits
previously achieved through biopsychosocial
exercise models, particularly during periods of
restricted healthcare access, such as pandemics.
However, no studies in the existing literature
have investigated the implementation of a
biopsychosocial exercise model via
telerehabilitation for various rheumatic
diseases. Therefore, this study aimed to
evaluate the effectiveness of the BETY exercise
model delivered through telerehabilitation in
the disease management process of individuals
with rheumatic diseases during the pandemic,
as well as its long-term sustainability and the
maintenance of previously attained treatment
outcomes

METHODS

The Declaration of Helsinki's guiding
principles were followed when conducting this
study. Approval was granted by the Ethics
Committee of Hacettepe University (GO-
18/1182). Written and verbal informed consent
was obtained from the individuals. It was
announced that personal information would be
protected within the scope of the privacy policy
and would not be shared with third parties.

Participants

Individuals with rheumatic diseases who
were members of an exercise group at Hacettepe
University Faculty of Physical Therapy and
Rehabilitation before the pandemic were
included to this study. This exercise group
gathered to accomplish a biopsychosocial
exercise program for 40 minutes, three sessions
per week after receiving their diagnosis from the
Hacettepe University Rheumatology
Department. When face-to-face sessions were
discontinued due to pandemic, 51 out of 91
volunteer individuals agreed to join the online
exercise group and continue their treatment via
telerehabilitation using WhatsApp (Meta
Platforms Inc, California). The
telerehabilitation exercise sessions began just
one week after the onset of the pandemic.

However, individuals who had difficulty reading
and writing messages or following the exercises
in real time were excluded from the study. As a
result, 28 individuals consistently attended the
exercise sessions and were included in this
study.

The sample size of the study was calculated
as 34 using the G* Power 3.0 program, assuming
effect size (dz) = 0.5, a = 0.05, B = 0.20 and 80%
power values according to the 'difference
between two dependent means -matched pairs'
test to calculate the effect size value.

Telerehabilitation

Telerehabilitation was implemented for the
group as 3 weekly sessions over a 24-week
period using a social messaging platform. Each
intervention sessions consisted of three main
components: 10 minutes of dance therapy-
authentic movement (including the 3 minutes of
walking with small and large steps, followed by
dancing to two songs), 40 minutes of exercises
(pain management and cognitive restructuring
strategy during exercise), and 10 minutes of
dance therapy-dramatization (positive thought
awareness and positive goal setting maneuver).
This exercise program was based on the
Cognitive Exercise Therapy Approach (BETY), a
biopsychosocial model that individuals were
already familiar with from pre-pandemic in-
person sessions. which was a method that
individuals already practiced before.

The exercises were delivered via text
messages on the social messaging platform,
without the use of video or voice communication.
Instructions were given by the physiotherapist
during the sessions, and participants performed
the exercises while simultaneously providing
feedback through text. For the first 12 sessions,
a physiotherapist supervised the exercises.
After this period, participants continued the
program independently. In previous face-to-face
training, some individuals had voluntarily
taken on leadership roles within the exercise
group. The same approach was adopted for
telerehabilitation, with 12 individuals
volunteering as session leaders These
individuals alternated in leading the sessions,
using text-based instructions similar to those
provided by the physiotherapist during the
initial 12 weeks.

BETY is an exercise approach grounded in
the biopsychosocial model, designed to treat the
individuals with rheumatic diseases holistically.

Journal of Exercise Therapy and Rehabilitation



It integrates components that promote mind-
body connection, pain management, mood
regulation and education on disease-related
topics including sexual health. BETY ensures
mind-body connection through function-
oriented body stabilization exercises
incorporating core stabilization movements
combined with extremity exercises. It employs
positive thinking as a precursor to movement
and utilizes distraction strategies for pain
management. Mood regulation and pain
distraction are further supported through
positive thinking, authentic movement, and
dance therapy. Additionally, BETY aims to
inform the individuals about their disease
mechanisms and progression, enhance body
awareness empower individuals by fostering
autonomy in disease management, and provide
social support through group-based exercise
sessionss. 1417

Outcomes

Sociodemographic information of the
individuals such as age, height, body weight,
body mass index, disease duration, and
diagnoses was recorded. Evaluations were made
at the beginning of the study and the 12th and
24th weeks with the Health Assessment
Questionnaire (HAQ), Hospital Anxiety and
Depression  Scale (HADS), and BETY
Biopsychosocial Questionnaire (BETY-BQ).

BETY-BQ was developed by feedback
received from individuals with rheumatic
diseases who had attended BETY sessions over
many years. It i1s an assessment tool that
evaluates the biopsychosocial involvement;
pain, function, sexual behavior, and social and
psychological  aspects.  Scoring of the
questionnaire was made using the 5-point
Likert system. Each question is scored as "0 =
No never, 1 = Yes rarely, 2 = Yes sometimes, 3 =
Yes often 4 = Yes always". A high score indicates
a low biopsychosocial status.'6 Validity,
reliability, and responsiveness of the
questionnaire were shown in fibromyalgia,
psoriatic arthritis, ankylosing spondylitis,
primary Sjogren's syndrome, systemic lupus
erythematosus and osteoarthritis.19-24

HAQ, which can be used in the evaluation
of all rheumatic diseases, includes twenty
questions and 8 subtitles including dressing,
sitting, eating, walking, hygiene, reaching out,
comprehending, and daily life activities. Each
answer is rated between 0 and 3 points ("0 = No
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difficulty, 1 = Somewhat difficult, 2 = Very
difficult, and 3 = I can never do"). Higher scores
indicate lower functionality.2? HAQ scores
greater than one were regarded as proof of a
disability.26

The purpose of the HADS was to show the
depression and anxiety levels that had occurred
because of the diseases. It is a 14-item scale that
consisted of sub-scales; Anxiety (HADS-A) and
Depression (HADS-D). The answer to each
question is scored between 0-3 using the four-
point Likert scale, and both sub-parameters can
take a value between 0 and 21. The anxiety
subscale has a cut-off score of 10/11, whereas the
depression subscale has a cut-off score of 7/8.
Scores beyond this threshold are associated with
an increased risk of anxiety and.27.28

Statistical analysis

Statistical analysis was performed using
SPSS software version 23 (SPSS Inc., Armonk,
New York, USA). Data were expressed as mean
(standard deviation) and minimum-maximum
values. Wilcoxon Signed Ranks Test was used
for investigating the difference between
questionnaire results before and after
telerehabilitation. The statistical significance
level was considered as p<0.05.

RESULTS

Demographic characteristics of
participants are given in Table 1. The majority
of participants were individuals who were
diagnosed with fibromyalgia (28.6%) and
rheumatoid arthritis (25%).

The mean scores of questionnaires that
were applied at the beginning, in the middle
(12th week), and at the end (24th week) were
given in Table 2. It was determined that all
scores of questionnaires decreased at the second
evaluation (12th week) and increased at the
third evaluation (24th week) except HAQ. The
questionnaires’ score change in all evaluations
is shown in Figure 1.

The statistical analysis of alteration in
mean scores of questionnaires in assessments is
shown in Table 3. A significant increasing
difference was found between the 1st and 2nd
assessment of HAQ, a decreasing difference
between the 1st and 2nd assessment of BETY-
BQ, and an increasing difference between the
1st and 3rd assessment of BETY-BQ.
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Table 1. Demographic characteristics of participants (N=28).

Table 3. The statistical analysis of alteration in mean scores
of questionnaires in assessments.

X+SD
Age (year) 56.5+5.5 p
Body Mass Index (kg/m?2) 25.6+3.1 BETY-BQ
Disease duration (year) 12.5+1.2 First assessment-12th week 0.004*
n (%) First assessment-24t week 0.864
Rheumatic diagnosis 12t week-24t week 0.015*
Fibromyalgia 8(28.6) Health Assessment Questionnaire
Rheumatoid arthritis 7(25) First assessment-12th week 0.031*
Ankylosing spondylitis 5(17.9) First assessment-24th week 0.162
Osteoarthritis 2(7.1) 12t week-24t week 0.798
Systemic lupus erythematosus 2(7.1) HADS-Anxiety
Polymyalgia rheumatica 2(7.1) First assessment-12th week 0.371
Sjogren's syndrome 1(3.6) First assessment-24th week 0.600
Vasculitis 1(3.6) 12t week-24t week 0.090
HADS-Depression
First assessment-12th week 0.362
First assessment-24t week 0.861
12th week-24t week 0.288

Table 2. Mean scores of questionnaires from assessments
(N=28).

X+SD

BETY-BQ

First assessment 44.36+19.05

12t week 36.61+16.31

24t week (a) 44.27+17.82
Health Assessment Questionnaire

First assessment (b) 0.55+0.40

12t week(c) 0.61+0.41

24t week (a) 0.69+0.43
HADS-Anxiety

First assessment 7.71+4.12

12t week 7.21+4.37

24t week (a) 7.88+4.11
HADS-Depression

First assessment 5.68+4.44

12t week 5.04+3.28

24t week (a) 5.73+3.80

BETY-BQ: Coghnitive Exercise Therapy Approach- Biopsychosocial
Questionnaire. HADS: Hospital Anxiety and Depression Scale.

DISCUSSION

This study investigated the effects of a
biopsychosocial exercise program delivered via
telerehabilitation in individuals with rheumatic
diseases who had previously practiced the same
model through face-to-face sessions before the
pandemic. The program’s 1impact on
biopsychosocial status, functionality, anxiety,
and depression was evaluated. The findings
indicated changes in biopsychosocial status and

* p<0.05. BETY-BQ: Cognitive Exercise Therapy Approach-
Biopsychosocial Questionnaire. HADS: Hospital Anxiety and Depression
Scale. HADS: Hospital Anxiety and Depression Scale.

functionality within this patient group during
the pandemic. During the initial 12-week
telerehabilitation period, which was supervised
by a physiotherapist, biopsychosocial status
improved, whereas functionality declined. In the
subsequent 12-week period, during which the
sessions were led by group members under
minimal physiotherapist supervision,
biopsychosocial status was negatively affected.
However, considering all measured parameters,
individuals-whether supervised by a
physiotherapist or not- were able to maintain
their mental health and functional status,
keeping their scores below the cut-off values of
the applied questionnaires. This suggests that,
despite limited access to healthcare services
during the first six months of the pandemic,
participants successfully preserved their overall
well-being.

In this study, individuals with rheumatic
diseases who participated in biopsychosocial
based group exercise sessions were able to
sustain their exercise habits under pandemic
conditions. A review of the literature revealed no
prior studies that combined both group-based
exercise session and a biopsychosocial approach
for these individuals during the COVID-19
pandemic. In this regard the present study
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Figure 1. Change of scores of questionnaires during all assessments. BETY-BQ: Cognitive Exercise Therapy Approach-
Biopsychosocial Questionnaire. HADS: Hospital Anxiety and Depression Scale.

highlights the significance of rheumatic
individuals developing exercise habits as
recommended by clinical guidelines to ensure
the sustainability of physical activity and
exercise during such periods. A study
summarizing the available evidence on
telerehabilitation in physical therapy reviewed
systematic reviews in this field.2® Among 53
systematic reviews, there was considerable
diversity in the patient populations examined;
however, only one review focused on rheumatic
diseases, osteoarthritis. Although findings on
telerehabilitation remain inconsistent and
sometimes  contradictory, it has been
emphasized that higher-quality studies in this
field could contribute to improved clinical
outcomes both during the COVID-19 pandemic
and in the future. Moreover, studies
incorporating telemedicine-based interventions-
such as medication management, exercise
training, and cognitive, behavioral therapy-
have been increasingly emphasizing holistic
approaches in patient care. 30 However, given
that the management of rheumatic diseases
requires lifelong behavioral changes, it is

evident that further research is needed to
establish effective and sustainable exercise
interventions for this population.

In our study a significant improvement in
the biopsychosocial status of participants with
various rheumatic diseases was observed during
the first 12 weeks of telerehabilitation followed
by a decline in the subsequent 12 weeks. In a
study conducted by Caglayan et al., the BETY-
BQ was used to assess the biopsychosocial
status of women with fibromyalgia. This study
compared the effects of face-to-face clinical
Pilates exercises performed in group and
individual settings, demonstrating that BETY-
BQ scores improved in both groups.3! It was
suggested that the greater improvements
observed might be attributed to the need for
individuals to feel a sense of supervision and
support from a physiotherapist, even if they
were already familiar with the training
program.

In our study functional level of individuals
did not change significantly, and no disability
was detected in all three measurements. A
recent systematic review and meta-analysis,
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which included six randomized controlled trials
examining the effects of internet-based
rehabilitation programs on pain and physical
function in individuals with knee osteoarthritis,
concluded that these programs improved pain
but did not significantly enhance physical
function, highlighting the limited number of
available studies.32 In another study involving
individuals with knee osteoarthritis, the control
group was granted access to a specially designed
website providing information about the disease
and the importance of exercise and physical
activity.33 In contrast, the intervention group
was received additional support, including a 24-
week self-administered strengthening program
and automated behavior change text messages
aimed at promoting that promoted exercise
adherence and increasing physical activity
levels. The intervention group demonstrated
greater improvement in overall knee pain and
physical function compared to the control group.

In a study conducted by van den Berg et al.,
the effectiveness of two different internet-based
physical activity interventions in individuals
with rheumatoid arthritis were compared. One
group participated in a structured physical
activity program that included exercise
equipment, group communication, and an
individualized exercise program (strengthening,
range of motion exercises, and bicycle
ergometry). The other group had access to a
website, providing general information about
exercises and physical activity. The study found
improvements in functional levels in both
groups, with the most significant gains observed
in the individualized exercise group.3¢ The
heterogeneity in study methodologies may have
contributed to these differences. Additionally,
these studies were not conducted during the
COVID-19 pandemic. The primary distinction of
our study was that it was carried out during the
first six months of the pandemic, a period when
rehabilitation services were largely unavailable.
The ability of participants in our study to
maintain their functional levels may be
attributed to the exercises performed through
telerehabilitation.

In our study, the anxiety and depression
levels of the participants remained unchanged,
with baseline values already indicating no signs
of depression or anxiety at the onset of the
pandemic. In a randomized controlled trial
investigating the effects of an aerobic exercise-

based telerehabilitation program in women with
fibromyalgia during the COVID-19 quarantine
period, the intervention group participated in
individual exercise sessions twice a week for 15
weeks, while the control group received no
additional intervention. The study results
demonstrated a  statistically  significant
improvement in both the depression and anxiety
subscales of the HADS in the exercise group
compared to baseline and the control group.
Notably, the initial anxiety and depression
levels of the individuals in that study were
reported to be above the cut-off value of the
scale.35 In this study, written messages were
used to deliver exercise instructions; however,
these messages provided real-time explanations
of a BETY session, replicating the format of in
face-to-face training. This suggests that
individuals were protected from the expected
negative effects of social isolation and prolonged
home confinement during the pandemic through
this exercise. The sustainability of this effect
may be attributed to the fact that the
participants, who had been exercising regularly,
had already developed adaptive coping
mechanisms through prior engagement in the
program. Notably, during the period of social
isolation, which was associated with increased
rates of depression and anxiety, individuals who
had maintained regular face-to-face exercises in
the pre-pandemic period and had achieved a
certain level of physical and psychological well-
being were able to preserve these benefits when
given the opportunity to continue exercising
with or without supervision. It is suggested that
the group-based nature of BETY, even when
applied via telerehabilitation, played a crucial
role in supporting emotional well-being and
preventing feelings of loneliness, reinforcing the
importance of social support in home-based
exercise interventions.

Limitations

Although a large number of individuals had
participated 1in the face-to-face training
sessions, some were unable to adapt to
simultaneously reading the exercise messages
and pain management instructions on
WhatsApp while performing the exercises.
Consequently, they were not included in this
study and a control group could not be
established. Furthermore, although these
individuals did not participate in the
telerehabilitation sessions, they could not be
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considered a non-intervention control group, as
they reported continuing the exercises at home
based on their previous training. Another
important limitation was the inability to include
new participants in the exercise group.
Individuals eligible for inclusion needed to have
previously attended face-to-face exercise
sessions and learned the method beforehand.
With a pragmatic approach, our primary
objective was to first evaluate the feasibility of
applying the existing exercise model through
telerehabilitation with individuals who had
prior experience with it. Additionally, since this
study aimed to assess the sustainability and
effectiveness of the exercise program, and all the
participants were under medical supervision,
their medication use and comorbidities were not
evaluated, representing another limitation.
Future research should build upon these
findings by conducting randomized controlled
studies with a sufficiently large sample size,
including individuals without prior exercise
habits, to enhance the generalizability and
effectiveness of this approach.

Conclusion

In this study, the six-month sustainability
of BETY, a biopsychosocial exercise model
initially implemented as a face-to-face group
exercise program for individuals with rheumatic
diseases, through telerehabilitation during the
COVID-19 pandemic. Our study was unique in
several aspects, including the wuse of a
biopsychosocial exercise model in a group
training format, and 1its application to
individuals with rheumatic diseases during the
pandemic. Since teaching and implementing
biopsychosocial models remotely is challenging,
it is recommended that these models be
introduced through face-to-face training under
normal circumstances. Notably, this study,
which presents a novel approach not previously
reported in the literature for individuals with
rheumatic diseases, found that the only source
enabling participants to continue exercising
during the pandemic was the biopsychosocial
exercise habits they had acquired through in-
person, group-based training. These findings
highlight the need to promote the widespread
adoption of biopsychosocial exercise approaches,
recognize the potential for individuals to sustain
previously established exercise habits through
remote care, and support this exercise model

Bulut et al

with comparative studies to further validate its
effectiveness.
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Kronik bel agnli hastalarda uyku hijyeni ve solunum

egzersizlerinin agn, ozirlulik ve uykuya etkisi

Effects of sleep hygiene and breathing exercises on pain, disability, and sleep in patients with

chronic low back pain
Samed GULYILMAZ?, Aysenur TUNCER2
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Abstract

Amag: Kronik bel agnsi (KBA) olan hastalarda kor stabilizasyon egzersizlerine eklenen uyku hijyeni egitimi ve solunum
egzersizlerinin agn, oziirliiliik, uyku parametreleri iizerindeki etkilerini arastirmayl amaclamaktadir.

Yontem: KBA tanisi konan bireyler, randomize olarak ii¢ gruba aynldi. Birinci grup yalnizca TENS ve yiizeyel 1si uygulanan klasik
fizyoterapi grubu (KFT), ikinci grup TENS, yiizeyel 1s1 ve kor stabilizasyon egzersizlerini iceren lumbar stabilizasyon egzersizi grubu
(LSE) ve iiciincii grup TENS, yiizeyel 1s1, kor lumbar stabilizasyon egzersizleri, solunum egzersizleri ve uyku hijyeni egitimi
uygulanan uyku hijyeni ve solunum egzersizleri grubudur (UHSE). Tiim gruplar, ilk asamada 3 haftalik yiizyiize tedavi aldi. Daha
sonra LSE ve UHSE gruplari ilave olarak 5 hafta boyunca ev programlarnna devam ettiler. Agn siddeti Viziiel Agn Skalasi ve McGill
Agn Kisa Formu, dziirliiliik Oswestry Oziirliiliik indeksi, uyku kalitesi Pittsburgh Uyku Kalite indeksi ve giindiiz uykululugu Epworth
Uykululuk Olgegi ile degerlendirildi. Degerlendirmeler tedavi baslangicinda, 3. haftada (tedavi sonrasi) ve 8. haftada (takip
ddnemi) yapildi.

Bulgular: Baslangic degerlerine kiyasla, tedavi sonrasi ve takip déneminde gruplar arasinda anlamli farklar saptandi. LSE ve
UHSE gruplan, KFT grubuna goére agn siddetini azaltma, oziirlilliik diizeyini diisiirme, uyku kalitesini artirma ve giindiiz
uykululugunu azaltmada daha etkili bulundu (p<0.05). Ancak, LSE ve UHSE gruplan arasinda bu parametrelerde anlamli bir fark
tespit edilmedi (p>0.05).

Sonug: Bu calisma, LSE ve UHSE gruplaninin, KFT grubuna kiyasla agn, oziirliiliik ve uyku parametrelerini iyilestirmede daha etkili
oldugunu gosterdi. Uyku hijyeni egitimi ve solunum egzersizlerinin eklenmesi, yalnizca kor stabilizasyon egzersizlerine kiyasla
KBA hastalarnnda ek bir fayda saglamadi. Uzun vadeli etkileri deerlendirmek icin daha kapsamli calismalara ihtiyac vardir.
Anahtar Kelimeler: Bel agnsi, Kor stabilizasyon, Uyku hijyeni, Solunum egzersizleri, Uyku.

Purpose: This study aims to investigate the effects of adding sleep hygiene education and breathing exercises to core stabilization
exercises on pain, disability, and sleep parameters in patients with chronic low back pain (CLBP).

Methods: Individuals diagnosed with CLBP were randomly assigned to three groups. The first group, received only TENS and
superficial heat, forming the classical physiotherapy group (CPT). The second group received TENS and superficial heat combined
with stabilization exercises, forming the lumbar stabilization exercise group (LSE). The third group received TENS, superficial heat,
lumbar stabilization exercises, breathing exercises, and sleep hygiene education, forming the sleep hygiene and breathing
exercise group (SHBE). All groups underwent a 3-week face-to-face treatment phase initially. Subsequently, the LSE and SHBE
groups continued with a 5-week home exercise program. Pain intensity was assessed using the Visual Analogue Scale and the
short form of the McGill Pain Questionnaire; disability with the Oswestry Disability Index; sleep quality with the Pittsburgh Sleep
Quality Index, and daytime sleepiness with the Epworth Sleepiness Scale. Assessments were conducted at baseline, at 3 weeks
(post-treatment), and at 8 weeks (follow-up).

Results: Compared to baseline, significant differences were observed between groups at post-treatment and follow-up periods.
The LSE and SHBE groups were more effective than the CPT group in reducing pain intensity, decreasing disability levels,
improving sleep quality, and reducing daytime sleepiness (p<0.05). However, no significant differences were found between the
LSE and SHBE groups for these parameters (p>0.05).

Conclusion: This study demonstrates that the LSE and SHBE groups were more effective than the CPT group in improving pain,
disability, and sleep parameters. However, the addition of sleep hygiene education and breathing exercises did not provide
additional benefits compared to core stabilization exercises alone in patients with CLBP. More comprehensive studjes are needed
to evaluate long-term effects.

Keywords: Low back pain, Core stabilization, Sleep hygiene, Breathing exercises, Sleep.
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GIRIS

Kronik bel agris1 (KBA), éziirliliigiin énde
gelen nedenlerinden biridir ve kisisel, sosyal ve
ekonomik yiiklerle iligkilidir.! Non-spesifik
KBA, sonradan ya da dogustan edinilmis
deformite, lenfédem, enfeksiyon, tamor,
osteoporoz veya radikulopati gibi spesifik bir
patolojiye bagli olmadan ortaya ¢ikan bel agrisi
olarak tamimlanir.l3 Bel agrisinin ekonomik,
saghk ve toplumsal maliyetleri olduke¢a
yiuksektir. Ornegin, Amerika Birlesik
Devletleri’nde bel agrisinin dogrudan ve dolayli
maliyetlerinin 624,8 milyar dolara ulagabildigi
bildirilmigtir.4

Genel olarak uyku bozukluklar1 ile agr
yogunlugunun artmasi veya agri toleransinin
azalmas1 arasinda bir iligki bulunmaktadir.
Agr1 ve uyku bozukluklar1 arasinda ¢ift yonla
bir etkilesim oldugu belirtilmisg; bu nedenle hem
bel agrisin1 hem de uyku kalitesini iyilestiren
mudahaleler ideal bir yaklasim olarak
Onerilmigtir.5 Bel agrisina siklikla eglik eden
uyku sorunlari olan hastalarda yaygin tedavi
yontemi farmakolojik yaklagimlar olsa da, bu
tedavilerin sedasyon, uyusukluk ve konfiizyon
gibi yan etkilerinin yani sira benzodiazepin ve
opioidlerin birlikte kullanimindan kaynaklanan
bagimlibk ve oOlim riski, non-farmakolojik
tedavilere olan ihtiyaci artirmaktadir.6.7

Giintimizde klinik uygulama rehberleri,
bel agris1 tedavisinde terapdtik egzersizler,
psikolojik  terapiler ve baz1 durumlarda
multidisipliner psikososyal rehabilitasyon gibi
non-farmakolojik yo6ntemleri 6nermektedir.68
Ancak mevcut klinik uygulamalarin KBA’y1
etkin bir gekilde tedavi etmede yetersiz
kalmasinin nedenleri arasinda, hastalarin
biyopsikososyal cercevede yeterince
degerlendirilmemesi ve agriyi tetikleyen fiziksel
ve biligsel faktorlerin farkli kombinasyonlarina
yonelik butlincil yaklagimlarin eksikligi yer
almaktadir.® Biligsel faktorler arasinda korku,
felaketlestirme, kaygi, depresyon, yiuksek stres
ve olumsuz inanclar; fiziksel faktorler arasinda
ise postiral bozukluklar, degismis viicut
semasi, kas glicl yetersizligi, fasyal gerginlik ve
kondisyon kaybi sayilabilir. Bu nedenle,
tedavide tamamlayici ve biitiinctl bir bakis agisi
6nem tagimaktadir.9:10

KBA hastalarinda uyku bozuklugunun
tahmini yayginligi %58,7 olarak bildirilmigtir.1?
KBA, uyku sorunlarinin yani sira yasam
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kalitesini diigiiren ve agriya bagh 6ztirlilige yol
acan bir durumdur. Kor stabilizasyon
egzersizlerinin bel agrisina bagh ozurlaligu
azaltmada etkili oldugu gosterilmistir.!2 Benzer
sekilde, solunum egzersizlerinin de bu konuda
olumlu etkileri oldugu saptanmigtir.!3 Her iki
yontemin de bel agrisina bagh ozurlalugi

azalttign  bilinmekle birlikte, birbirlerine
ustiinlikleri hentiz netlik kazanmamastir.
Stabilizasyon  egzersizleri, kas-iskelet

sistemi Uzerindeki etkileriyle uyku kalitesini
artirabilir. Zambelli vd., yaptigr bir calisma,
uyku kalitesinin agr1 ve depresyon arasindaki
iligkiyi nasil etkiledigini incelemigtir.
Aragtirma, iyl bir uyku kalitesinin bu iligkiyi
zayiflattigimm  ve agr1  ile  depresyonun
yonetiminde o6nemli bir hedef olabilecegini
gostermigstir.’4  Ayrica, KBA olan engelli
¢ocuklarin annelerinde uyku kalitesi ve kaygi
diizeylerini iyilestirmek amaciyla stabilizasyon
programlarina solunum egzersizlerinin
eklenmesi onerilmigtir.15

Bir kohort ¢alismasinda, KBA'min uyku
kalitesi Uzerindeki etkileri incelenmis ve KBA
ile uyku kalitesi arasinda gii¢li iligki iginde
oldugu bulunmustur.’® Kronik bel agrisi ve
uyku kalitesi arasindaki iligki, psikolojik
faktorler tarafindan da etkilenmektedir. 2020
yilinda yapilan c¢alisma, KBA'min bireylerin
yasam kalitesini olumsuz etkiledigini ve bunun
uyku bozukluklarina yol agtigini bildirmistir.17
Uyku hijyeni egitiminin, uyku kalitesi ve genel
saghk tzerindeki etkileri degerlendirilmis ve
egitim sonrasinda, uyku kalitesinde ve
uykusuzluk gsiddetinde anlamli iyilesmeler
gbzlemlenmigtir.!8

Literatiirde, non-spesifik KBA olan
bireylerde zaman iginde olusan yetersiz uyku
kalitesi ve kas-iskelet sistemi agrilar1 gibi
sorunlar ifade edilmekle birlikte, bu problemleri

azaltmaya  yonelik uyku  hijyeni, kor
stabilizasyon egzersizleri ve solunum
egzersizlerini  bir arada iceren kombine

calismalara rastlanmamistir. Bu sebeple, bu
c¢alisma, non-spesifik KBA olan bireylere
uygulanan kor stabilizasyon egzersizlerine ek
olarak uyku hijyeni ve solunum egzersizlerinin
agri, agriya bagl ozurlulik ve uyku kalitesi
uzerindeki etkilerini arastirmayi
amaclamaktadir. Calisma hipotezi, uyku hijyeni
egitimi, solunum ve kor stabilizasyon
egzersizlerinin birlikte uygulanmasinin,
yalnizca kor stabilizasyon egzersizlerine kiyasla
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agr1 siddeti ve Ozurliligi azaltmada ve uyku
kalitesini artirmada daha etkili oldugudur.

YONTEM
Hasan Kalyoncu Universitesi Saghk
Bilimleri  Fakiltesi Girisimsel Olmayan
Aragtirmalar  Etik  Kurulundan  alinan

18.11.2021 tarihinde 2021/031 numarali onay
ile calismaya Dbaglandi. Caligma, DSO
Uluslararas: Klinik Arastirmalar da tescil edildi
(Kay1t Platformu-NCT05212753).

Calismada gonilli  olan hastalardan
¢alismanin amaci ve kapsami anlatilarak yazili
onay alindi. Calismaya KBA tamli 18-65 yas
arasi gonulla olan, en az 3 ay agr1 gegmisi olan,
agr1 seviyesi viziiel analog skala (VAS) da 10
uzerinden 4 ve Uzerinde olan ve son 3 aydir
medikal tedaviden yararlanmayip tedavi
stirecinde de medikal tedaviye bagvurmayacak
olan bireyler dahil edildi. Calismamiza kékeni
bilinen agrilar, radikiilopatiler, VKI >35 kg/m?
olanlar egzersiz uygulamalarinda kontrendike
olan  ortopedik, norolojik, sistemik ya da
kardiyopulmoner hastaligi olan, son 3 ay i¢inde
sikayetlerine yénelik bir tedavi almis olan ve
egzersizlere uyum sorunu yasayan bireyler
alinmada.

Calismamizda referans alinan calismaya
gore etki buyukligi 0,45, hata dizeyi 0,05 ve
testlerin giicti 0,80 kabul edildiginde ¢calismamiz
i¢in gerekli olan 6rneklem buytkligi her grup
icin n=17 olarak Dbelirlendi.’ Orneklem
buyukligii hesaplamasi G*Power Version
3.1.9.6 paket programi ile yapildi.20 Calismaya
56 hasta ile Dbaglandi. Bireyler rastgele
yontemlerle kapali zarf usulii kullanmilarak g
gruba ayrildi. Calismada 3 grup, 3 hafta
stiresince KFT kapsaminda klinikte yiizeyel
sicakllk ve TENS uygulamasina alindilar.
Kontrol grubu (n=18) olan 1. gruptaki bireylere
3 hafta stiresince haftada 3 gin sadece KFT
programi uygulanirken (KFT grubu), 2.
gruptaki bireylere (n=19) KFT programina ilave
olarak lumbar stabilizasyon egzersizleri (LSE
grubu) egitimi verildi ve 3 hafta siiresince
haftada 3 giin, her tedavi seansi toplam egzersiz
stiresi 20 dakika olmak tizere uygulama yapildi
(Sekil 2). 3. grup bireyler (n=19) ise KFT
programi, stabilizasyon egzersizleri ve bunlara
ilave olarak uyku hijyeni egitimi ve solunum
egzersizleri (UHSE grubu) 6gretildi ve haftada

3 giin, 3 hafta boyunca bu kombine programi
uygulamalar istendi. UHSE grubuna solunum
egzersizleri i¢in ek slre verilmedi sadece
stabilizasyon egzersizlerinin tekrar sayisi
azaltildi. Toplam egzersiz suresi 2. ve 3.
gruplarda egsitti ve her seans i¢in 20 dakika
olarak uygulandi. Her ti¢ grup hastalara 3 hafta
stiresince yuzyuze tedavi, KBA da deneyimli
olan terapist (S.G) esliginde uygulandi. LSE
grubu KFT programina ilave olarak sadece
stabilizasyon egzersizlerini uygularken, UHSE
grubu uyku  hijyeni yaninda solunum
egzersizleri egitimi aldi ve stabilizasyon
egzersizlerini ve hem de ginlik yasam
aktivitelerini uygularken kontrolli bir sekilde
nefeslerini alip vermeleri lzerine egitildi. Bu
grup hastalardan, solunum egzersizlerini
farkinda olarak uygulamalar: ve giinlik yasam
aktivitelerine uyarlamalari istendi.

LSE ve UHSE grubu bireyler ti¢ haftalik
yluzylze tedavi sonunda, programlarina ilave
olarak bes hafta boyunca ev programi olarak
devam ettiler. Bu siire¢te LSE ve UHSE grubu
bireyler ile telefonla beg hafta boyunca haftada
bir aranarak iletisime gegildi. Egzersizlerle ilgili
yapilamayan, agr1 Ureten ya da yapilmasi hasta
tarafindan istenmeyen egzersizler hakkinda
bilgi alindi. Hastalarin durumu, egzersizlere
devamliligi, karsilagtiklari  zorluklar gibi
degisik problemlerde hastalar desteklendi ve
alternatifler onerildi.  Ornegin, ileri seviye
egzersizleri yapamayan hastalara baslangic
seviye egzersizlere geri donebilecekleri ve hazir
olduklarinda ileri egzersizlere gecgebilecekleri
yoniunde destek olunarak programlarini devam
ettirmeleri hususunda motive olundu.

Calisma 8 hafta sonunda 52 birey ile
tamamlandi (Sekil 1).Tedavi baslangicinda
yapilan degerlendirmeler, tedavi sonrasi 3.
hafta ve takip doénemi olan 8. haftada
tekrarlandi. Uygulanan tedavilerin agri,
ozurlilik ve uyku kalitesi ve giindtiz uykululuk
degerlerini degistirmede etkili olup olmadigi
uygun istatistiksel yontemler kullanilarak
analiz edildi.

Degerlendirmeler

Bireylerin agr1 siddeti Viziel Agr1 Skalas:
(VAS) ve McGill agr1 kisa formu ile 6l¢iildii. VAS
subjektif agr1  degerlendirilmesinde  sik
kullanilan bir o6l¢ektir. 0 ve 10 araliginda
sayllarin bulundugu dogrusal ¢izgi seklinde
kullanilmaktadir. Bireyden hissettigi agriy1
¢izgl Uizerinden isaretlemesi istenir.2! Bir diger
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agr siddetini olgtigiimiz McGill agr1 skorlar
anketi agrinin niteligini  degerlendirmek
amaciyla olusturulmus, hastanin kendisi
tarafindan doldurularak cevapladigi bir agri
Olcegidir. Turkge gecerliligi 2007 yilinda
yapilmis olan anketin ilk kisminda, algisal agr1
boyutu ile duygusal agr1 boyutunu tanimlayan
on bes kelime grubu vardir. Bu bélimde, algisal
agr1  boyutu 0-33 puan, duygusal agn
boyutundan 0-12 puan, toplam agr1 boyutundan
ise 0-45 puan alinmaktadir. Toplam agr1
puanlarindaki artig, hastanin agr1 seviyesinin
arttigini géstermektedir 22,

Bireylerin oztrliliik seviyeleri Oswestry
Oziirliliik Indeksi (001 ile 6l¢iildii. 001, agriya
bagl ozurlulugu degerlendirmek i¢in
geligtirilen 10 soruluk o&lgektir.1 soru agr ile
iligkilidir. Gunlik yasam aktivitelerini igeren
ise 9 soru vardir. Her soru, en iyi durumundan
en koéti duruma kadar 6 puanlik bir siralama
Olcegi icerir. Toplam puanin 0-4 olmasi
engelliligin bulunmadigini, 5-14 olmas1 hafif
diizey engellilik durumunu, 15-24 olmas: orta
seviyede engelliligi, 25-34 olmas1 ileri seviye
fonksiyonel engelliligi, 3550 arasinda olmasi
ise tam fonksiyonel engelliligi ifade eder.23
Turkge olarak gecerlilik ve gilivenilirlik
calismas1 Yakut ve arkadaslari tarafindan
yapilmig olan form kullanilmigtir.24

Bireylerin  uyku  kalitesi  degerleri
Pittsburgh Uyku Kalite Indeksi (PUKI) ile
6l¢uldu. PUKI, bir 6nceki aya gore subjektif
uyku kalitesini degerlendiren 19 maddelik bir
Olcektir. Bu olgekteki bireysel 19 madde,
uykunun birgok yéntuni degerlendiren yedi ayri
bilesende toplanmir. Bu yedi bilegsenin toplama,
"iy1" ve "k6td" uyku arasinda ayrim yapan bir
sonug verir. Olcegin toplam puan 0-21 arasinda
olup, bu toplam puanin 5’ten biiytiik olmasi “kéti
uyku Kkalitesini” gostermektedir.25 Calismada
Agargln vd. tarafindan 1996’da Tirkge gecerlik

ve guvenirlik c¢alismasi yapilmig form
kullanilmigtir.26
Giindiz uykululuk diizeyleri

degerlendirmesi Epworth Uykululuk Olgegi
(EUO) ile yapildi. EUO giindiiz uykululuk
seviyesini degerlendirmek i¢in gelistirilmis,
sekiz soruluk bir 6l¢ektir. Her bir soru igin 0-3
arasinda degisen dort farkli cevaptan biri
secilir. Total puan 0-5 arasinda oldugunda
normal gin 1i¢i uykululuk seviyesi kabul
edilirken 16-24 puan arasinda ise giddetli giin
ici uykululuk orani olarak degerlendirilir. 27 Izci
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vd. tarafindan skalanin Turkge gecerlik
glvenirligi yapilmig olan form kullanilmigtir.2?

Uygulamalar

TENS ve Yuzeyel Isii 4 elektrot ile
uygulanan ve 20-40 Hz atim frekansinda
yaklagik 90-100 usn pulse siiresi parametreleri
kullanilarak uygulanan TENS, toplam 20 dk
olmak tizere galismaya katilan tim hastalara
uygulandi (Chattanooga Intelect Advanced).
TENS uygulamasinin yaninda KBA olan
bireylere tek seferde toplam 20 dk. ylzeyel 1s1
uygulamasi da eklenerek ¢alismaya katilan her
3 gruba da uygulandi.28

Lumbar Stabilizasyon Egzersizleri: Notral
omurgayl olusturmayr hedefleyen ve derin
spinal kas aktivasyonunu hedef alan lumbar
stabilizasyon egzersizleri egitimlerinde derin
spinal kaslarin reaktivasyonunun saglanmasi
amaclandi. Egzersizlere baglamadan o6nce
bireylere stabilizasyon ve abdominal
korselemenin anlatildig1 1 saatlik teorik egitim
ve notral omurga hakkinda anatomik bilgi
verildi. Postiiral dizginlik, proprioseptif
kontrol kinestetik farkindalik ile transversus
abdominus ve multifidus kaslarinin
fonksiyonlar1 buna ek olarak derin spinal
kaslarin1 nasil aktive edecekleri hastalara
ogretildi.2® Lumbar boélge multifidus ve
transversus abdominus aktivasyonu igin
“abdominal korse” teknigi ve “abdominal
hallowing” teknikleri kullanildi.30 Once sirt iistii
yatan Dbireyler transversus abdominus ve
multifidus reaktivasyonu i¢in , dizlerini ¢engel
pozisyonuna alarak el parmaklarini spina iliaka
anterior siiperiorun biraz altina ve antero-
medialine dogru yerlestirir. Hasta derin bir
inspirasyondan sonra nefesini verir ve
parmaklarina dogru kasiklarini yavasca kasar.
Bu sirada abdominal bdélgeyi sisirmemeye,
kalgalarin1 sitkmamaya, nefesini tutmamaya
dikkat eder. Sirt tistiinde sonra yan yatista ve
ylzisti pozisyonda ayr1 ayri uygulanir.
Basglangig¢ ve ileri asama lumbar stabilizasyon
egzersizleri hastalara agsamali olarak &égretildi
(Sekil 2 ve 3).

Uyku Hijyeni Egitimi: UHSE grubundaki
hastalara dogru ve saglikli uykuyu tegvik
etmeyi hedefleyen davranigsal ve ¢evresel bir
dizi faktérlerin uyku uzerindeki olumsuz
etkisinin anlatildigi kapsamli bir egitim verildi.
Fizyoterapi seanslar1 siiresince uyku oncesi
degisiklikleri kapsayan yasam tarzi egitimi
uygulamaya gecirildi. Uyku o6ncesi kafeinli
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KFT Grubu
(n=18)

}

Takipten ¢ikan (n=1)
1 Tedaviyi yanda birakma

l

Tedavi sonrasi analiz
(n=17)

l

Takip 8. Hafta
(n=17)

Sekil 1. Calismanin akis diyagrami.

Calismaya katilan
(n="56)

l

Randomizasyon (n=56)

y

LSE Grubu
(n=19)

UHSE Grubu
(n=19)

}

Takipten ¢ikan (n=1)
1 Degerlendirmeye gelmeme

}

Takipten ¢ikan (n=2)
2 Egitime/egzersize uyumsuzluk

I

Tedavi sonrasi analiz

Tedavi sonrasi analiz

Sekil 2. Baslangic stabilizasyon egzersizleri.
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