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THE EFFECTS OF KINESIOLOGICAL TAPING AND AEROBIC EXERCISE IN
WOMEN WITH PRIMARY DYSMENORRHEA: A RANDOMIZED SINGLE-
BLIND CONTROLLED TRIAL

ABSTRACT

Purpose: This study aimed to investigate the effects of kinesiological taping (KT) and aerobic exercise (AE) on pain,
menstrual attitude, depression, and quality of life (QoL) in women with primary dysmenorrhea (PD).

Methods: Forty-five participants diagnosed with PD were randomly assigned into three groups: KT group (n=15),
AE group (n=15), and control group (n=15). The KT group received taping twice a week over 3 weeks, starting from
the 14" day of the menstrual cycle until the end of the cycle. The AE group performed moderate-intensity AE for
45 minutes twice a week for 3 weeks, following the same schedule. The control group received no intervention.
Participants were evaluated on the 14" day of the cycle and after 3 weeks using the McGill Pain Questionnaire
(MPQ) for pain, the Menstrual Attitude Scale (MAS) for attitude, the Beck Depression Scale (BDS) for depression, and
the short form-36 (SF-36) for QoL.

Results: Within-group analyses showed significant improvements in MAS and SF-36 in the KT group, and in
MPQ in the AE group (p<0.05). No significant changes were observed in the control group (p>0.05). Time*Group
interaction analysis revealed a significant improvement in MPQ favoring the AE group and in MAS favoring the KT
group (p<0.05).

Conclusion: These findings suggest that KT may improve menstrual attitude, while AE may reduce pain in women
with PD.

Keywords: Attitude, Dysmenorrhea, Exercise, Pain, Quality of life

PRIMER DISMENORELI KADINLARDA KINEZYOLOJIK BANTLAMA VE
AEROBIK EGZERSIZIN ETKILERI: RANDOMIZE TEK KOR KONTROLLU
GALISMA

0z

Amag: Bu ¢alismanin amaci, primer dismenoreli (PD) kadinlarda kinesiyolojik bantlama (KT) ve aerobik egzersizin
(AE) agri, menstriiasyona yonelik tutum, depresyon ve yasam kalitesi (YK) tizerindeki etkilerini incelemektir.

Yontem: Primer dismenore tanisi almis 45 katilimci rastgele olarak KT grubu (n=15), AE grubu (n=15) ve kontrol
grubu (n=15) olmak tizere ti¢c gruba ayrildi. KT grubuna menstriiel dongtintin 14. giiniinden baslayarak dongu
sonuna kadar haftada iki kez, 3 hafta boyunca KT uygulandi. AE grubuna ayni donem boyunca haftada iki kez, 45
dakikalik orta siddette AE uygulandi. Kontrol grubuna herhangi bir miidahale yapilmadi. Tiim katilimcilar agri icin
McGill Agri Anketi (MAA), tutum icin Menstriiel Tutum Olgegi (MTO), depresyon icin Beck Depresyon Olcegi (BDO)
ve YK icin kisa form-36 (SF-36) ile degerlendirildi. Degerlendirmeler menstriiel dongtintin 14. gliniinde ve 3 hafta
sonra yapildi.

Bulgular: Grup igi degerlendirmelerde, KT grubunda MTO ve SF-36, AE grubunda MAA'da anlamli iyilesme saptandi
(p<0,05). Kontrol grubunda anlamli fark goriilmedi (p>0,05). Zaman*Grup etkilesim analizinde, AE grubunda MAA
lehine (p<0,05), KT grubunda MTO lehine anlamli fark bulundu (p<0,05).

Sonug: Sonuglar, PD kadinlarda KT'nin menstriiasyona yonelik tutumu iyilestirebilecegini, AE'nin ise agriyi
azaltabilecegini gostermektedir.
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Kinesiotape and Exercise in Dysmenorrhea

INTRODUCTION

Primary dysmenorrhea (PD) is a painful uterine contraction
caused by endometrial laceration. Pain occurs in the abdomen
and lumbar region, in the form of cramping and colic in PD.
The pain begins a few days before menstruation and persists
for 48 to 72 hours (1). The causes of PD are still unclear, but
one of the most accepted explanations is increased synthesis
of prostaglandins resulting in dysrhythmic uterine contractions
and decreased blood flow (2). PD can cause a decrease in work
efficiency, tension in social life, and school/work absences.
Attitudes towards dysmenorrhea are affected by cultural, ethnic,
and religious backgrounds (3). The mood also can affect the
menstrual cycle (4). Depression, anxiety and stress levels, which
seem to be associated with many types of pain, may increase the
incidence of PD. Emotional and behavioral problems increase
menstrual cycle problems and dysmenorrhea. The symptoms
of dysmenorrhea can lead to decreased quality of life (QoL).
The activities of daily living (ADL) are negatively affected due to
unpleasant symptoms accompanying pain in PD (5).

Medications such as non-steroidal anti-inflammatory drugs and
oral contraceptive pills rank among the most frequently used
to treat PD via suppressing pain, reducing prostaglandin levels
and increasing circulatory flow in the uterine tract (6). There are
also non-pharmacological treatment methods such as exercise,
heat pad, TENS and kinesiological taping (KT) applied to reduce
pain for the treatment of PD (7).

Exercise recommended in menstruation and alleviates the
effects of dysmenorrhea by reducing sympathetic system
activity, affects the level of endorphin which is effective in
reducing pain (8). Stress effectively causes contraction in the
uterus. Exercise is helpful in reducing the symptoms during
the menstrual cycle and changing the mood. In a review, the
exercise was concluded to reduce symptoms in dysmenorrhoea
(9). They also observed that people who exercised more than
three times a week compared to sedentary patients had fewer
symptoms during the menstrual period. Vaziri et al. (10),
observed that aerobic exercises (AE) reduce pain in PD. Dehnavi
et al. (9) concluded that moderate-intensity AE can reduce and
prevent the appearance of symptoms in PD.

Kinesio Tape (KT) is an elastic therapeutic tape to
microscopically lift the skin. KT inhibits pain by stimulating
cutaneous mechanoreceptors and activates the soft tissue
in the painful area. It also accelerates lymph and blood
circulation by creating a gap between the muscle and fascia. It
facilitates lymphatic drainage, relaxes the muscles in excessive
contraction, and relieves pain. KT also slows the stimulation of
pain receptors under the skin after this relaxation and increases
in circulation and provides the advantage of acting painlessly.
Lim et al. (11), found that KT was effective in reducing pain
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during menstruation. In another study, it was reported that KT
and lifestyle changes can be used to improve QoL and body
awareness and to relieve pain, and also KT is stated as an
effective method in reducing pain, anxiety and some menstrual
complaints in women with PD (12).

The purpose of this study was to investigate the effects of KT
and AE on pain, attitude, depression, and QoL in women with
PD.

METHOD
Study Design

This study was a randomized, controlled, and single blind
(evaluator) trial, registered in ClinicalTrials.gov (NCT04856280).
The study was approved by the istanbul Medipol University
Non-Invasive Clinical Research Ethics Committee (approval
number: 10840098-604.01.01, date: 11.10.2019).

Participants

Participants were recruited among healthy young adults who
had been diagnosed with PD by a gynecologist attending
Uskiidar, istanbul, Tiirkiye. This study was concluded between
October 2019-March 2020.

Forty-five women with dysmenorrhea aged 15-30 years who
fulfilled the inclusion criteria were included in the study. The
sample size was determined using the G*Power sample size
calculator (13). Sample size was calculated using “ANOVA:
Repeated measures, within-between interaction design” with
an 95% power (@=0.05, =0.20) and effect size of 0.32 for a
sample size of 42 participants.

Patients who met the inclusion criteria were included in
the study. The inclusion criteria was defined as being aged
between 15-30, having started the menstrual cycle and
continuing the cycle, taking >5 points from Visual Analog
Scale during the menstrual cycle. The exclusion criteria was
defined as having endometriosis, adenomyosis, myoma
uteri, and endometrial polyp, having a pelvic infection, using
an intrauterine device, having venous congestion in the
internal genital organs. All participants had signed a written
informed consent form, and the study has been conducted in
accordance with the principles of the Declaration of Helsinki.
The participants were randomly divided into 3 groups using
block randomization in Microsoft Excel “RAND(WS)” function
as the KT group (n=15), the AE group (n=15) and the control
group (n=15). At the beginning of the study, 45 participants
were included in the study, but according to having an allergic
reaction, one participant was excluded from the study. The
study was completed with 44 participants. The allocation was
shown in the flow chart diagram (Figure 1).
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Outcome Measurements

All participants were evaluated in terms of sociodemographic
and anthropometric datas, Mcgill Pain Questionnaire (MPQ),
Menstrual Attitude Scale (MAS), Beck Depression Scale (BDS),
and short form-36 (SF-36) 14" day of the menstrual cycle and 3
weeks later. None of the scales require permission.

Demographic Information Form: It was prepared to record
the socio-demographic characteristics included in the study.

Pain: MPQ was used to evaluate pain. It consists of 11 words
to determine the sensory state of pain, and 15 words related
to the quality of pain in total, consisting of 4 different words
to determine its affective aspect. In this scale, “0” is defined
as no pain, “5” is defined as unbearable pain. The validity and
reliability of the questionnaire in Turkish was concluded by
Yakut et al. (14).

Attitude: MAS was used to evaluate attitude. It can be self-
answered, easy to apply scale, and contains 33 items to
measure the positive and negative attitudes of menstruation.
The scale is of 5-point Likert type. The high average score of
the subscales shows that the attitude towards menstruation is

“positive”. The validity and reliability of the questionnaire in
Turkish was concluded by Kulakac et al. (15).

Depression: BDS was used to evaluate depression. It is a self-
evaluating test containing 21 items. It measures depression
symptoms. The items determine a behavioral feature. Items are
numbered from 0 to 3. Scoring: 0-9 points: Minimal depression;
10-16 points: Mild depression; 17-29 points: Moderate
depression; 30-63 points: Severe depression. The validity and
reliability of the questionnaire in Turkish was concluded by
Hisli (16).

Quality of Life: SF-36 was used to evaluate QoL. It is a
36-question self-assessment scale. It is based on physical
function (10 items), role limitations due to physical (4 items)
and emotional problems (3 items), pain (2 items), vitality (4
items), social function (2 items), mental health (5 items) and
general health (5 items) subscales. Each subscale is scored
between 0-100 and “0” indicates the lowest and “100” shows
the best QoL. The validity and reliability of the questionnaire in
Turkish was concluded by Demiral et al. (17).

Assessed for eligibility (n=45)

Excluded (n=0 )

Allocation

‘ Randomized (n= 45) |

l

Aerobic Exercise Group
(n=15) (n=15)

Control Group

Lost to follow-up (n= 0)

Lost to follow-up (n=0)

—
Kinesiological Taping Group
(n=15)
o
2
3
2
°
w
A4
—)
Lost to follow-up
Allergic reaction (n= 1)
—
wv
‘@
=
©
(=
< l
Analysed (n=14)

Analysed (n=15) Analysed (n=15)

Figure 1. Flow chart.
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Intervention Protocols

Participants in the KT group received KT twice a week
over 3 weeks (total 6 sessions), starting from the 14" day of
the menstrual cycle. Participants in the AE group received
moderate-intensity AE 45 minute sessions, twice a week over
3 weeks (total 6 sessions), starting from the 14" day of the
menstrual cycle. Participants in the control group received
no application. Participants were asked not to use analgesics
throughout the study and to continue their routine ADL but not
doing physical exercise.

KT Protocol: Six sessions of taping were applied, starting on the
14" day of the menstrual cycle and 2 times a week for 3 weeks.
Using the ligament technique, it was applied to the supra pubic
region with 100% tension in order to reduce contraction in the
uterus (Figures 2, 3).

AE Protocol: Moderate-intensity AE was received during the
menstrual cycle, 45 minutes session per day, 3 days a week over
3 weeks. The exercise protocol consists of 5 minute warm up,
35 min AE and 5 minute cool-down exercises. Warm-up and
cool-down exercises include an active range of motion (ROM)
exercises for upper and lower extremities (Figure 4). The AE
includes 35 min of moderate walking and climbing stairs was
performed in accordance with the definition; “It was given to
the participants that during moderate exercise, the individual
should walk with a tempo in a way that he can speak but
cannot sing” (18).

Statistical Analysis

IBM SPSS (Statistical Package for Social Science) version 25.0
was used for statistical analysis. Mean, standard deviation and

Figure 2. KT ligament technique.
KT: Kinesiological Taping.
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percentage values were presented in the descriptive statistics of
the data. The nominal data of the independent variables were
evaluated with the chi-square test, and the numerical data
were evaluated with the one-way ANOVA test. Time-dependent
differences within groups two-way Repeated Measure ANOVA
and Time*Group interactions between groups were analyzed by
ANCOVA. Bonferroni correction was used for post-hoc analyses.
The significance value was accepted as p<0.05.

RESULTS

Forty-four participants were included in the study. The mean
age was 21.92%2.43 years in the KT group, 21.20£1.01 in the
AE group and 2441.73 in the control group. The minimum age
was 19 and the maximum age was 28. The mean body mass
index (BMI) was 2.3243.23 in the KT group, 20.04%3.25 in
the AE group and 22.01+2.89 in the control group. Length of
menstrual period was 4.85+0.86 in the KT group, 4.934+0.70
in the AE group and 5.46+0.99 in the control group. Thirteen
of 42 participants used analgesics once a month, 15 of them
used twice a month, and 16 of them used three times a month.
None of the participants used hormonal pills and had smoking
habits and history of surgery. There was a significant difference
in terms of age and education level between groups (p<0.05).
There was no significant difference in terms of BMI, length of
the menstrual period, use of analgesics and hormonal pills,
smoking habits, and history of surgery between groups (p>0.05).
The distribution of demographic data was shown in Table 1.

The findings within the KT group are shown in Table 2.
Significant differences were found in terms of MAS, SF-36
physical and mental function in the KT group (p<0.05). The
findings within the AE group are given in Table 3. A significant
difference was found in terms of MPQ in the AE group (p<0.05).

Figure 3. 100% tension.
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The findings within the control group are given in Table 4. There
was no significant difference in the control group (p>0.05).

The findings between groups are shown in Table 5. There
was a significant difference between groups in pre-treatment
evaluations in terms of SF-36- physical function in favor of the
KT group (p<0.05). There were significant differences between
groups in terms of MAS and SF-36 physical function in favor
of the KT group (p<0.05). In Time*Group interaction analysis,
there were significant differences in terms of MPQ and MAS
(p<0.05).

Post-hoc findings in terms of MPQ and MAS are shown in Table
6, Figure 5. There was no significant difference in terms of MPQ
in post-hoc analysis (p>0.05). There was a significant difference
in terms of MAS between KT and control group in favor of KT
group (p<0.05). There was a significant difference in terms
of MAS between AE and control group in favor of AE group
(p<0.05). There was no significant difference in terms of MAS
between KT and AE group (p>0.05).

Menstrual Attitude Scale

Groups

—KT Group
~= Control Group
AE Group

95,00

90,00

85,00

80,00

Menstrual Attitude Scale Score

75,007

70,00+

pre»ime:vemion post-intafrventinn
-y
Figure 5. McGill Questionaire post-hoc analysis plot.
Figure 4. Warm up and cool-down exercises. KT: Kinesiological Taping, AE: Aerobic Exercise.

Table 1. Distribution of demographic findings

KT group AE group Control ,
— — =15 F/X
(n=14) (n=15)  group (n=15) p-value
value
Avg + SD Avg + SD Avg + SD
Age (avg + SD) 21.92+2.43 21.20+1.01 244173 9.702 | 0.000*
BMI (avg + SD) 22.32+3.23 20.04£3.25 22.01£2.89 2.314 0.112
Length of menstrual period (avg + SD) 4.85+0.86 4.93+0.70 5.4610.99 3111 0.124
High-school (n/%) 5/35.7
Education level University (n/%) 1/7.1 15/100 5/33.3
Not student (n/%) 8/57.1 - 10/66.7 30.01 | 0.000%
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Table 1. Continued

KT group AE group Control .
— — =15 F/X
(n=14) (n=15) | group (n=15) p-value
value
Avg + SD Avg + SD Avg + SD
Once a month (n / %) 2/14.3 5/33.3 6/40
Use of analgesics Twice a month (n / %) 3/21.4 7/46.7 5/33.3
7.582 0.108
Three times a month (n / %) 9/64.3 3/20 4/26.7
. Yes (n / %) 0/0 0/0 0/0
Use of hormonal pills
No (n / %) 14/100 15/100 15/100 - -
. . Yes (n / %) 0/0 0/0 0/0
Smoking habitus
No (n / %) 14/100 15/100 15/100 - -
) Yes (n / %) 0/0 0/0 0/0
History of surgery
No (n / %) 14/100 15/100 15/100 - -

KT: Kinesiological Taping, AE: Aerobic Exercise, BMI: Body Mass Index, Avg: Average, SD: Standard Deviation, *: p<0.05.

Table 2. Within group findings in KT group

Pre-treatment | Post-treatment . Confidence interval Effect size
Mean difference F d p-value
Avg + SD Avg + SD Lower to upper (d)

MPQ 29.42+11.05 26.92+10.01 2.500 -0.069 to 5.069 4.417 0.254 0.056
MAS 91.07£6.93 73.57+10.81 17.500 12.617 t0 22.382 59.965 0.822 0.000*
BDS 15.85+6.17 15.42+5.22 0.429 -1.40728 to 2.264 0.254 0.019 0.622
SF-36 - P 88.92+10.77 93.92+7.38 -5.000 -8.202 to -1.797 11.375 0.467 0.005*
SF-36 - M 58.00+12.07 64.57+11.35 -6.571 -11.803 to -1.339 7.363 0.362 0.018*
MPQ: McGill Pain Questionnaire, MAS: Menstrual Attitude Scale, BDS: Beck Depression Scale, SF-36 - P: Short-Form 36 - Physical Function, SF-36 - M: Short Form-36 Mental
Function, KT: Kinesiological Taping, AE: Aerobic Exercise, Avg: Average, SD: Standard Deviation, *: p<0.05.

Table 3. Within group findings in AE group

Pre-treatment | Post-treatment . Confidence interval Effect size
Mean difference F d p-value
Avg = SD Avg = SD Lower to upper (d)

MPQ 37.13+14.71 16.10£16.50 20.533 10.745 to 30.321 20.244 0.591 0.000%
MAS 94.06+15.02 94.06+15.17 -0.600 -4.695 to 3.495 0.099 0.007 0.758
BDS 19.53+10.63 17.26+13.56 2.267 -2.581107.114 1.006 0.067 0.333
SF-36 - P 64.661+15.02 68.661+25.45 -4.000 -13.014 to 5.014 0.906 0.061 0.357
SF-36-M 52.66+25.10 50.931+24.89 1.733 -3.943 t0 7.409 0.429 0.030 0.523
MPQ: McGill Pain Questionnaire, MAS: Menstrual Attitude Scale, BDS: Beck Depression Scale, SF-36 - P: Short Form-36 - Physical Function, SF-36 - M: Short-Form 36 - Mental
Function, KT: Kinesiological Taping, Avg: Average, SD: Standard Deviation, *: p<0.05.

Table 4. Within group findings in control group

Pre-treatment = Post-treatment . Confidence interval Effect size

Mean difference F d p-value
Avg £ SD Avg £ SD Lower to upper (d)
MPQ 26.7319.96 26.331£10.35 0.400 -1.763 to 2.563 0.157 0.011 0.698
MAS 85.20+8.00 83.33+7.86 1.867 -0.405t0 4.139 3.104 0.181 0.100
BDS 15.73£6.32 19.531£7.31 -0.800 -2.076 10 0.476 1.806 0.114 0.200
SF-36 - P 84.00+19.92 82.66+14.74 1.333 -4.250 t0 6.917 0.262 0.018 0.617
SF-36 - M 56.40£19.65 55.06+£16.81 1.333 -2.110t0 4.776 0.690 0.047 0.420
MPQ: McGill Pain Questionnaire, MAS: Menstrual Attitude Scale, BDS: Beck Depression Scale, SF-36 - P: Short Form 36 - Physical Function, SF-36 - M: Short Form-36 Mental
Function, KT: Kinesiological Taping, Avg: Average, SD: Standard Deviation, *: p<0.05.
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Table 6. Post-hoc findings

. Confidence interval
Mean difference p-value
(lower/upper)
T AE group 1312 (-9.039 to 11.662) 1.000
rou
group Control group 1.645 (-8.705 to 11.996) 1.000
AE KT group -1.645 (-11.996 to 8.705) 1.000
rou
group Control group -0.333 (-10.504 t0 9.837) 1.000
MPQ Control AE group -1.312 (-11.662 t0 9.039) 1.000
ontrol group
& KT group 0.333 (-9.837 t0 10.504) 1.000
T AE group -1.945 (-11.839 to 7.948) 1.000
rou
group Control group -12.045 (-21.939 to -2.151) 0.012*
AE KT group 1.945 (-7.948 t0 11.839) 1.000
group
Control group -10.100 (-19.822 to -0.3780) 0.039%
MAS AE group 12.045 (2.151 to 21.939) 0.012*
Control group
KT group 10.100 (0.378 t0 19.822) 0.039*

MPQ: McGill Pain Questionnaire, MAS: Menstrual Attitude Scale, KT: Kinesiological Taping, AE: Aerobic Exercise, *: p<0.05.

and QoL in women with PD. Therefore, we would like to state
that our study is the first study investigating the effect of KT on
attitude and QoL in women with PD. In our study, we applied
taping to the supra pubic area with 100% tension to reduce
uterine contraction, using the ligament technique, for a total
of 6 sessions, 2 times a week for 3 weeks, starting from the
14™ day of the menstrual cycle to the KT group. We found a
difference in attitude and QoL in the KT group. There was a
decrease in depression but it was not significant. Due to the
physiological effects of KT, we are of the opinion that it provides
an improvement in the attitude and an increase in the QoL by
creating awareness in body perception and interception.

AE refersto the type of repetitive, structured physical activity that
requires the body’s metabolic system to use oxygen to produce
energy. Dehghanzadeh et al. (24), reported that the intensity
of pain associated with PD decreases with AE. Armour et al.
(25), supported a positive association between high-intensity AE
and a reduction in the severity of PD symptoms compared to
low/medium intensity exercise. Also, the effectiveness of AE in
managing PD was supported. In a study conducted by Bavil et
al. (26), using personal, social and lifestyle questionnaires, over
250 students with and without PD, they investigated lifestyle
approaches, nutrition with dysmenorrhea, physical activity,
and reported that there was a relationship between stress
and social relationships. They also mentioned that exercising
would act as a non-specific analgesic by improving pelvic
blood circulation and increasing beta endorphin release. In a
review, it was concluded that exercise reduced symptoms in
dysmenorrhea (27). Booth et al. (28), was reported that people
who exercised more than 3 times a week had fewer symptoms
during menstruation compared to sedentary people. In a study
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by Vaziri et al. (10) in 2014, it was concluded that aerobic and
stretching exercises reduced pain in women with PD. As a result
of the study conducted by Dehnavi et al. (9) on 70 people
with PD, it was shown that regular moderate-intensity AE can
reduce and prevent the emergence of menstrual symptoms. In
our study, we applied moderate-intensity AE, which includes
walking and climbing stairs, and active ROM exercises for upper
and lower extremities throughout the 14" day of the menstrual
cycle, as 45-minute sessions a day, 3 days a week for 3 weeks.
We found that moderate-intensity AE is effective in reducing
pain in women with PD. There was a decrease in depression
but it was not significant. We think that moderate-intensity
AE applied regularly for 3 weeks, has an effect on the pain
mechanism by accelerating blood flow and increasing well-
being in PD.

Participants in the control group who did not receive any
application, asked to continue their routine ADL but not doing
physical exercise, we found that while the pain and attitude
levels of the individuals remained almost constant, QoL was
decreased and depression levels were increased. This proved
the accuracy of the literature that PD increases depression
levels and decreases the QoL.

We concluded that there was a difference in pain and attitude
scales between the groups. Compared to the control, there were
differences between the KT and AE group, but the groups had no
superiority over each other. This would be due to the fact that
both treatment methods have different healing mechanisms.
In line with these results, we concluded that the combined use
of KT and AE may reduce pain and improve attitude in women
with PD.
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Limitations

The limitations of this study were the inclusion of only virgin
women in the study, not taking as a factor how many years
women have menstruated, the inability to measure women’s
tolerance to pain, short duration of the study, and not
determining the physical activity scores of the participants at
the beginning of the study.

CONCLUSION

In conclusion, KT decreases pain, improves attitude and QolL,
and AE decreases pain in women with PD. Combination of KT
and AE in women with PD may reduce pain, improve attitude
and improve QolL.
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VALIDITY AND RELIABILITY OF THE HELKIMO CLINICAL DYSFUNCTION
INDEX FOR THE DIAGNOSIS OF TEMPOROMANDIBULAR DISORDERS

ABSTRACT

Purpose: The Helkimo Clinical Dysfunction Index (HCDI) is a brief and easy-to-use assessment tool designed to
evaluate individuals with temporomandibular disorders (TMDs). The evaluation assesses muscle strength, joint
function, mobility, pain, and musculature to give a rapid overall review for various levels of treatment. Because of
this, the research aimed to verify the HCDI’s use in a group of TMD patients.

Methods: There were 88 participants, 44 of whom had TMD. The other 44 participants were healthy. Inter-rater
concordance, predictive scores, and concurrent validity were all assessed in the study.

Results: The analysis of the receiver operating characteristic curve identified an optimal cut-off point of more than
1 point in the HCDI score that manifested a sensitivity of 81.17% alongside a specificity of 72.43% for diagnosing
TMDs, thus establishing the DC/TMD protocol as the benchmark.

Conclusion: This analytical process demonstrated an area under the curve of 0.90, indicative of commendable
precision.

Keywords: Helkimo, Reliability, Validity, Temporomandibular dysfunction

TEMPOROMANDIBULAR BOZUKLUKLARIN TESHISINDE HELKIMO
KLINIK DISFONKSIYON INDEKSININ GEGERLILIGI VE GUVENIRLIGI

0z

Amag: Helkimo Klinik Disfonksiyon indeksi (HCDI), temporomandibular bozuklugu (TMD) olan bireyleri
degerlendirmek icin tasarlanmis kisa, kullanimi kolay bir degerlendirme aracidir. Degerlendirme, cesitli tedavi
seviyeleriicin hizl bir genel degerlendirme saglamak amaciyla kas gticii, eklem fonksiyonu, hareketlilik, agri ve kas
sistemini degerlendirir. Bu nedenle, arastirma HCDI'nin TMD hastasinda kullanimini dogrulamayr amaclamistir.

Yontem: Calismaya 44’tinde TMD olan 88 katilimar dahil edildi. Diger 44 katilimar ise saglikliydi. Calismada
degerlendiriciler arasi uyum, 6ngoriicii skorlar ve eszamanli gecerlilik degerlendirilmistir.

Bulgular: Alici isletim karakteristik egrisinin analizi, TMD’lerin teshisi icin %72,43 6zgullGgin yani sira %81,17'lik
bir duyarlilik gosteren HCDI skorunda 1 puandan fazla optimal bir kesme noktasi belirlenerek DC/TMD protokoliini
olctt olarak bulundu.

Sonug: Bu analitik stireg, yiiksek bir hassasiyetin gostergesi olan 0,90’lik bir egri altindaki alani gostermistir.

Anahtar Kelimeler: Helkimo, Giivenirlik, Gegerlilik, Temporomandibular disfonksiyon
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Validity and Reliability of the Helkimo Index

INTRODUCTION

Temporomandibular  disorders ~ (TMDs)  affect  the
temporomandibular joint (TMJ), masticatory muscles, and
associated structures (1). The three main symptoms of TMDs
are pain in the muscles and TMJ, abnormal jaw movements,
and joint sounds (2). There are three joints in the TMJ: bilateral,
diarthrodial, and temporomandibular. Each joint has an
associated articular eminence, glenoid fossa, and mandibular
condyle. The TMJ and the surrounding tissues are crucial for
controlling mandibular movement and relieving the strain of
routine tasks (including eating, swallowing, and speaking). The
degenerative musculoskeletal system of TMJ disorders is linked
to morphological and functional abnormalities. Common TMDs
include intraarticular discal position, anatomical anomalies,
and dysfunction of the associated musculature (3,4).

Clinical issues with the masticatory muscles, TMJ, surrounding
bone, and soft tissue are all part of TMDs. Reduced mandibular
range of motion, masticatory muscle discomfort, joint sound
linked with function, widespread myofascial pain, and a
functional restriction or deviation in jaw opening are all signs
of temporomandibular dysfunction (5,6). When one or more of
these symptoms are present, TMJ dysfunction can be diagnosed;
however, condylar movement sounds alone cannot make the
diagnosis. Diagnosing TM] dysfunction syndrome does not
need the presence of other symptoms such as subluxation/
dislocation of the jaw, tinnitus, or vertigo (7).

Craniofacial pain is classified as a subset of TMDs. Masticatory
muscle issues and related issues with the head and neck are
linked to TMDs. Pain, restricted or asymmetrical mandibular
mobility, and noise in the TM]J are the most typical symptoms
experienced by patients with TMDs. Pain or discomfort typically
restricts the muscles, TMJ, and jaw. Symptoms frequently
present together include headache, tinnitus, dizziness, neck
discomfort, and ear pain (8). Numerous studies have attempted
to link specific characteristics to jaw pain-dysfunction syndrome

(9).

The two main methods for diagnosing TMD are the history and
physical examination. Diagnostic imaging may be helpful when
malocclusion or intra-articular abnormalities are suspected
(10). Imaging can diagnose TMD when the history and physical
examination results are not apparent. Despite their uncommon
usage, several imaging techniques are available to learn
more about the causes of TMD (11). The initial evaluation
should include panoramic radiography or plain radiography
(transcranial and trans-axillary views). Acute fractures,
dislocations, and severe articular degenerative disease are
routinely seen during these tests. Computed tomography is
preferred to traditional radiography for evaluating fragile
bone morphology. Magnetic resonance imaging is one of the
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best modalities for a complete assessment of the joints in
TMD patients (12). Another method used to diagnose TMD is
diagnostic injections. When masticatory muscle trigger points
are involved, local anesthetic injections can be used to pinpoint
the site of jaw pain. Dentists and medical professionals who
know how to anesthetize the auriculotemporal nerve region
should only carry out this procedure (13).

Helkimo proposed one of the most popular indexes. The
Anamnestic Index (Al) and the clinical Dysfunction Index (DI)
are included in this index. The first focuses on the primary
complaint, while the second examines factors including
restricced range of motion, poor TMJ function, muscular
discomfort, TMJ pain, and pain with mandibular movement.
The resulting results can be used to categorize the malfunction’s
severity (14). The Helkimo Index is one of the most popular and
commonly used indices for diagnosing various TMJ disorders.
It has succeeded in the test in terms of time because it is
straightforward and functional, enabling us to gauge the state
of dysfunction. Compared to other clinical indices, it will make
it possible to correlate the patient’s symptoms with the clinical
outcomes (15). Since there is a relationship for quantitative
standards for rating the severity of TMDs, indices are crucial
in figuring out how common the condition is in a specific
population (16-18). Helkimo is credited with pioneering the
development of indices that assess the severity and discomfort
of TMD in patients (19). Therefore, the validity and accuracy
of the Helkimo Index for the diagnosis of TMDs are evaluated.
Since there is no Turkish version of Helkimo, it is intended to be
culturally adapted to Turkish society.

METHOD

The study was designed as a cross-sectional validation. A total
sample of 88 patients was used (44 TMD patients and 44
healthy people), and all of them were evaluated by this test,
which lasted approximately 20 minimum.

The protocol of this study received the approval of the
Marmara University Ethics Committee (date of approval: 29
December 2022; number: 183). This study was registered in
the ClinicalTrials.gov protocol registration and results system
(ClinicalTrials.gov ID: NCT05749224). The sample size and
power calculation were performed using the G*Power 3.1
power analysis program. In the sample size calculated using
the t-tests model “means: difference between two independent
means (two groups),” the effect size was large (d=0.8), a error
was 0.05, the 95% confidence interval, and the desired power
was 95%. These parameters generated a sample size of at least
42 participants for each group. Accordingly, 97 participants
were contacted, however the final sample was composed of 88
participant (44 TMD patients and 44 healthy controls) (20,21).
Additionally, the necessary permissions were obtained from the
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first author (Prof. Dr. Martti Helkimo) who developed Helkimo
in order to make the Turkish validity and reliability of this scale
(Appendix 1) (19). This study was developed between December
2022 and May 2023. The sample was selected from the istanbul
University, Physical Medicine and Rehabilitation Department
patients, which provides Health Sciences Services. Interventions
were performed through personal interviews. Written informed
consent was obtained by explaining the aim and plan of the
study to the participants.

Inclusion criteria were determined as being over 18 years old
and having a diagnosis of TM] dysfunction. Exclusion criteria
include having had previous TM] surgery, having neuromuscular
diseases, and having vestibular symptoms that impair balance.

The research consists of three stages.

The first stage was making a cultural adaptation of Helkimo
whose Turkish translation had been approved by Turkish
society. Three separate translators independently translated the
Helkimo Index from English into Turkish. One of the translators
was a native English speaker. The final Helkimo Index translation
into Turkish was achieved from several translations (Appendix
2). The Helkimo Index was then translated from Turkish to
English by a separate translator, and any discrepancies were
examined.

Participants were given a thorough explanation of each
question on the scale by a physiotherapist with a doctorate
degree (E.T.C.) before pilot research was done on the patients
to gauge the scale’s readability.

In the second stage, Helkimo Index was applied to the patient
and control groups. This index consists of 2 components.
These are Helkimo Anamnestic Component Questionnaire and
Helkimo Clinical Dysfunction Component (HCDI) (15). The study
aimed to demonstrate the validity and reliability features of the
Turkish version of the Helkimo Index.

The patients were asked to fill in the Helkimo Anamnestic
Component Questionnaire consisting of 8 questions by one
physiotherapist with over 2 years of clinical experience (C.S.).
The questions have two answer options: “yes” and “no.” The
questionnaire includes three options for the patients’ answers:
“0: no symptoms”, “1: mild symptom” and “2: severe symptom.”
The questionnaire includes the following questions; “1. Do you
have a sound (clicking or crepitation) in the TM] area?”, “2. Do
you experience stiffness during slow jaw movement or when
you wake up in the morning?”, “3. Do you feel tired in your
chin area?”, “4. Do you have difficulty opening your mouth?”,
“5. Do you experience jaw-locking when opening your mouth?”,
“6. Do you feel pain in the TMJ located in the area where the
jaw muscles are located?”, “7. Do you have pain when moving
your jaw?”, “8. Do you have a luxation (dislocation) in your
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jaw?”. If all questions are answered “no”, the result is noted
as “no symptoms.” If one or more of the first three questions
are answered yes, the result is “mild symptom”. In patients
who mark one or more yes answers from questions 4 to 8,
“severe symptom” is put out as a result. A “no symptoms” result
indicates the absence of TM]J disorder. Jaw fatigue sensation,
jaw stiffness, and TMJ sounds (clicking or crepitus) are signs of
“mild symptoms.” Suppose it includes one or more symptoms
of difficulty in mouth opening, jaw locking, jaw dislocation and
painful movement, and painful TMJ area and/or masticatory
muscles. In that case, it results in a “severe symptom.”

The Temporomandibular Joint Dysfunction Protocol is used to
scale the Clinical Dysfunction Components and done by senior
doctor (D.D.). The protocol’s content includes muscular soreness
in the joint, pain with jaw movement, headache, the capacity
to clench one’s jaw, cryptic sounds coming from the jaw, and
tenderness to probing in the temporomandibular muscles.
There are five items in the Clinical Dysfunction Component.
These include painful jaw motions, TMJ discomfort, alterations
in joint function, and jaw mobility (21).

Jaw Mobility

The right-to-left laterotrusion and protrusion of the jaw were
measured to determine jaw openness. If the measurement
was 7 mm or more in protrusion and the lateral mouth
displacement was 0 points, the range of motion between 4-6
mm was 1 point, and if it was less than 4 mm was 5 points.
Mouth opening beyond 40 mm was given 0 points, 30-39 mm
was given 1 point, and less than 30 mm was given 5 points.
According to the constraint, three separate classes were created
using the results from these areas. If the total score was 0, the
result was 0 points (no temporomandibular dysfunction); if
the score was between 1 and 4 points, the result was 1 point
(mild TMJ dysfunction); if the score was more significant than 4
points, the result was 5 points (severe TMJ dysfunction).

Joint function

When evaluating changes in joint function, if the unilateral or
bilateral click and laterotrusion movement was more significant
than 2 mm, the process was considered less affected. If luxation/
locking was observed during movement and laterotrusion
movement was less than 2 mm, it was considered a severely
affected function.

Painful Jaw Movements

The presence of pain while performing the movements was
checked in the evaluation of painful jaw movements. Pain
associated with a single movement, minor impairment, and
pain occurring with more than one movement was noted as
major disorder.
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Muscle Pain Assessment

The pain in the chewing muscles was tested during the muscle
pain assessment. It was considered a minor disorder if there
was pressure sensitivity in 1 to 3 places. If there was pressure
sensitivity in 4 or more places, it was considered a severe
disorder. If there was no pressure sensitivity, there was no
irregularity.

Temporomandibular Joint Pain

In evaluating TMJ pain, discomfort and pain on palpation in the
prearticular region of the joint were investigated. Discomfort
in the lateral (side) was classified as a minor disorder, and
discomfort in the posterior (back) was classified as a significant
disorder (21).

In the third stage, Visual Analog Scale (VAS), Neck Disability
Index (NDI), dizziness Handicap inventory (DHI), headache
impact scale and short form-12 health questionnaire were
used and patients were asked to complete these questionnaires
under the control of a physiotherapist (D.0.) (21).

VAS, participants were asked to indicate their perceived pain as
0 (no pain) and 10 (worst). This scale was used to measure the
neck and the temporomandibular region (22).

NDI; it is a questionnaire with ten questions. The answers
were reported by taking a number between 0 and 5. For each
question, 0 points mean no disability, and 5 points mean total
disability. A score of 0 to 5 indicates no disability, 5-14 points for
low disability, 15-24 points for moderate disability, and 35-50
points for significant disability. In the study, Turkish version of
NDI were used (23).

The DHI consists of 25 questions. Participants’ answers
were yes, no, or sometimes. This questionnaire assessed
physical, emotional, and functional components. These three
components had significant effects on Dizziness Properties and
Quality and in 2016 the Turkish version was conducted (24).

The Headache Impact Scale is an evaluation questionnaire
comprising six questions, with a total score between 36 and
78. Answers were always, almost always, sometimes, rarely, and
never. This scale is valid in Turkish version (25).

Finally, quality of life was assessed using the SF-12 Brief Health
Questionnaire, the short version of SF-36. It includes two
components of quality of life. These are mental component and
physical components and also, Turkish validity and reliability
study is available (26).
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Statistical Analysis

The Social Sciences Statistics Package (SPSS 23; Software
version:23.0; Operating system(s): AIX, HP-UX, Linux, iOS, Solaris,
Windows; document number: 256859) statistical procedures
were used. For continuous data, means and standard deviations
were calculated, and frequencies and percentages were
calculated for categorical variables. The normality distribution
of the constant variables was confirmed using the Kolmogorov-
Smirnov test. The 95% confidence level (p<0.05) was used. The
intraclass correlation coefficient (ICC) of Shrout and Fleiss, which
calculates the dependability of single ratings, was employed in
a one-way random effects model of the absolute agreement
type to determine the agreement between the two raters for
the overall HCDI score (27). Reliability was deemed inadequate
when the ICC was below 0.40, moderate between 0.40 and 0.75,
considerable between 0.75 and 0.90, and outstanding when
the 1CC was over 0.90. Pearson’s correlation coefficient r was
utilized to examine the concurrent validity of the HCDI with the
VAS HIT-6, NDI, SF-12, and DHI. If the correlation coefficient
was more significant than 0.50, it was deemed high; if it was
between 0.30 and 0.50, it was considered moderate (28). The
receiver operating characteristics (ROC) curves were used to
assess the HCDI's capacity to distinguish between TMD sufferers
and healthy individuals.

RESULTS
Characteristics of the Sample

Ninety-seven participants were contacted; however, the final
sample was composed of 88 participants (44 TMD patients and
44 healthy controls). 69.3% of the participants were female with
a mean age of 33.68+11.94 (range 18-64) and mean body mass
index (BMI) of 24.73+4.68 (range 16.26-33.95). No significant
differences were found between TMD patients and healthy
controls in terms of gender distribution, age and BMI values
(p>0.05) (Table 1).

Table 1. Comparison of demographic informations (mean

% SD or %)

C((:lllt;g;s Fzzt:'ir:‘t)s Test statistics

Age 32.02411.80 | 35.34+11.98 =131,
p>0.05

Gender

Male 15 (34.10%) 12 (27.30%) x2=0.48,

Female 29 (65.90%) 32 (72.70%) p>0.05

BMI 2423390 | 2523534 tp>2)"%%

SD: Standard Deviation, BMI: Body Mass Index.
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Inter-Rater Reliability

The outcomes exhibited a zenith weighted kappa coefficient
of 0.894 pertinent to item C, juxtaposed with a nadir value of
0.678 pertaining to item A. With respect to these coefficients,
the reliability displayed a spectrum varying from moderate to
substantial. Moreover, the aggregate score of the scale attained
a superior level of agreement, signified by the value of 0.955
(as can be seen in Table 2).

Correlative legitimacy of the HCDI, in association with other
specific and generic tools, is presented in Table 3.

Validity and Accuracy of the TMD Diagnostic Ability

The analysis of the ROC curve identified an optimal cut-off
point of more than 1 point in the HCDI score that manifested
a sensitivity of 81.17% alongside a specificity of 72.43% for
diagnosing TMDs, thus establishing the TMD protocol as the
benchmark (Table 4). This analytical process demonstrated an
area under the curve (AUC) of 0.90 (Figure 1), a value indicative
of commendable precision.

Table 2. Inter-rater concordance of the Helkimo items and

the total score

DISCUSSION

This study evaluated the validity and reliability of the Helkimo
anamnestic and the clinical DI. The results showed that it is
a valid and reliable instrument for evaluating patients with
TMD, determining the degree of severity of the condition,
and discriminating between affected and unaffected patients.
Helkimo’s indices, which include the clinical DI and the Al,
are among the most used indices. The former relies heavily
on the primary complaint. In contrast, the latter examines
factors including restricted range of motion, poor TMJ function,
muscular discomfort, TMJ pain, and pain with mandibular
movement. To categorize the malfunction according to its
degree of it, utilize the data that were collected (19).

Table 4. Sensitivity, specificity, and AUC values of HCDI

total score by ROC curve analysis for the diagnosis of TMDS

Statistics Value
Sensivity 81.17%
Specificity 72.43%
Significance (p) <0.001
Positive predicted value 0.78
Negative predictive value 0.81
AUC 0.90
AUC 95% confidence interval 0.84-0.96
Standard error of AUCs 0.03
AUC: Area Under The Curve, HCDI: The Helkimo Clinical Dysfunction Index, ROC:
Receiver Operating Characteristics, TMDS: Temporomandibular Disorders.

Measure | value | % RNEINCE e nce
Item A1 0.689 0.314 10 0.732 Moderate
ltem A2 0.681 0.32510 0.727 Moderate
Item A 0.678 0.470 to0 0.788 Moderate
Item B 0.719 0.349 10 0.767 Moderate
Item C 0.894 0.646 to 0.921 Substantial
Iltem D 0.657 0.322 10 0.740 Moderate
Item E 0.742 0.393 10 0.811 Moderate
Total score 0.955 0.830 to 0.988 Excellent

Table 3. Concurrent validity of the Helkimo Clinical

Dysfunction Index with other specific and generic

instruments

Variable Pearson’sr | p-value Correlation
VAS 0.607 <0.001 Strong
HIT-6 0.629 <0.001 Strong
NDI 0.497 <0.001 Moderate
SF-12 physical -0.354 0.001 Moderate
SF-12 mental -0.023 0.833 -

DHI physical 0.309 0.003 Moderate
DHI emotional 0.280 0.008 Poor
DHI functional 0.264 0.013 Poor
DHI total 0.296 0.005 Moderate

VAS: Visual Analog Scale, HIT-6: Headache Impact Test, SF-12: Short Form-12, DHI:
Dizziness Handicap Inventory, NDI: Neck Disability Index.
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Figure 1. Receiver operating characteristic curve for HCDI.

HCDI: The Helkimo Clinical Dysfunction Index.
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The most often used measure for evaluating TMD in
epidemiologic research is the Helkimo index. However, this
approach has come under fire for treating all symptoms equally,
including those from articular to muscle problems. Additionally,
the scale of 0, 1, and 5 does not provide a precise definition of the
severity between score numbers and is not continuous. However,
when comparing the outcomes of related investigations, the
Helkimo index is helpful. Helkimo’s Al gauges how well-aware
the patient is of their TMD symptoms (29).

The most widely used approach in epidemiological research
of TMD to assess the severity of TMD in individuals and the
general population, as well as the improvement in patients’
conditions following therapy, is Helkimo’s DI (30). The
connection between TMD, malocclusion patterns, benign
joint hypermobility syndrome, and initial condylar position
was examined by Barrera-Mora et al. (31) using this index.
They concluded that condylar displacements in the vertical
plane and anterior crosshite are risk factors for the onset of
TM) symptoms (31). Using the Helkimo index, Padala et al.
(32) assessed the connection between condyle position and
TMD. Vojdani et al. (33) evaluated the correlation between
subjective data from a questionnaire and clinical examination.
They concluded that concerning gender, women (80%) were
more affected than men (62%) (33). Cone beam computed
tomography (CBCT) results relevant to patients with and without
the TMD were analyzed by Khojastepour et al. (34) to look into
the relationship between these results and the DI. The present
study’s analysis of CBCT images showed distinct variations
between condyles with TMD and those without. Additionally,
there was a strong correlation between the total condylar
bone change in TMD patients and the HCDI (34). Possible
associations between clinical dysfunction indicators and the
level of condylar asymmetry have been shown by research by
Khojastepour et al. (35). According to the current study’s results,
people with a high condylar asymmetry index are more likely
to develop TMD. However, the level of condylar asymmetry is
not required for TMD indications and symptoms (35). These
findings highlight the relevance of the HCDI in diagnosing TMD.
Given the strong correlation between condylar displacements,
asymmetry, and TMD symptoms, as demonstrated by previous
studies, the Helkimo index serves as a valuable clinical tool
for assessing dysfunction severity and identifying individuals
at risk. Its applicability is further supported by CBCT analyses,
which reveal distinct morphological changes in the condyles
of TMD patients, reinforcing the index’s role in comprehensive
diagnostic assessments.

In the literature, the Helkimo index has been widely used in
symptom-based TMD classification studies and its simplicity of
application has made it a preferable tool in population-based
studies (36-39). However, its validity, reliability and cultural
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adaptation have only been examined in a limited number of
studies (40).

Regarding the validation study of the Helkimo index conducted
by Alonso-Royo et al. (21), the HCDI showed moderate to
substantial inter-rater concordance among the items and
excellent concordance for the total scores. The correlation with
other tests was high, the correlation with dizziness disability
test (total) was moderate and the correlation with NDI test,
headache impact test and physical and mental component
of the quality of life was poor (r=0.339, r=0.265, r=0.187,
r=0.003, r=-0.171, respectively). The prediction of TMD
revealed a sensitivity of 86.67%, a specificity of 68.09% and
an AUC of 0.841 (18). Similarly, the present research analysis
demonstrated an optimal cut-off point of more than 1 point in
the HCDI score that manifested a sensitivity of 81.17% alongside
a specificity of 72.43% for diagnosing TMDs. Furthermore; the
correlation with VAS and HIT-6 (headache impact test) were
strong (r=0.607 and r=0.629, respectively), the correlation with
NDI, SF-12 (physical) and DHI (physical and total) (r=0.497,
r=-0.354, r=0.309, r=0.296, respectively) were moderate and
the correlation with DHI (emotional and functional) were poor
(r=0.280 and r= 0.264, respectively).

A review of the literature indicates that the Helkimo index has
beenwidely used in assessing patient-reported outcomes of TMD
in conjunction with various imaging modalities. Additionally,
It has been emphasized as a potential gold standard among
other assessment methods. Furthermore, numerous studies
reported significant correlation between cultural adaptation
of other TMD-related questionnaires with the Helkimo index.
However, validity, reliability, and cultural adaptation studies of
this index remain insufficient at the national level. Therefore,
further research is necessary to enhance its applicability and
standardization across different populations. In this context,
our study contributes to the validation of the Helkimo Clinical
Index within the Turkish population. Nonetheless, there
has been few limitations of our study. Although, our study
population did not fall into the patient category, the healthy
group showed signs of TMJ dysfunction. The major drawback
of the study is the discovery of symptoms in patients who did
not have TMJ dysfunction as determined by doctors. The fact
that the patients had a short window of time to complete the
questionnaires is another one of the constraints. Although the
most general psychometric characteristics were examined in
this study, we did not examine the sensitivity to change or the
capacity to distinguish across various TMD populations. The
fact that this study was conducted only on a small group of
local patients in a specific geographic area also restricts the
applicability of the findings.
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CONCLUSION

In conclusion, the study demonstrates that the HCDI serves a
purpose for TMD diagnosis. For each item, the inter-observer
concordance was between moderate and considerable, which
was outstanding for the test’s overall score. Concerning the
Fonseca’s Al, the short version of Fonseca’s Al and numerical
pain-rating scale (NPRS) orofacial assessment instruments,
the HCDI has strong concurrent validity; the NPRS neck pain
assessment, emotional and physical facets, and the total DHI
value have moderate validity; and the HIT-6 instruments,
the mental and physical components of the SF-12, and the
functional component of the DHI have poor validity. The
HCDI score that manifested a sensitivity of 81.17% alongside a
specificity of 72.43% for diagnosing TMDs, thus establishing the
DC/TMD protocol as the benchmark.
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Appendix 1. English version of Helkimo index

Table 1. Questionnaire for anamnestic component

Name:

Age:

Gender:

1. Do you have a sound (clicking or crepitation) in the area of TM)? Yes No
2. Do you have jaw rigidity during awakening or slow movement of mandible? Yes No
3. Do you feel fatigue in the jaw area? Yes No
4. Do you have difficulty while opening mouth? Yes No
5. Do you have locked mandible during opening the mouth? Yes No
6. Do you have pain in the TMJ in the area of masticatory muscles? Yes No
7. Do you have pain during movement of mandible? Yes No
8. Do you have luxation of mandible? Yes No
TMJ: Temporomandibular Joint

Table 2. Clinical dysfunction component

Component

Details

Mandibular opening

>40 mm
30-39 mm
>30 mm

Mandibular deviation during lowering

<2 mm
2-5mm
>5mm

TM] dysfunction

No impairment
Palpable clicking
Evident clicking

. No pain

TM] pain Palpable pain
No pain

Muscle pain Palpable pain

Palpated reflex

TMJ: Temporomandibular Joint.
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Appendix 2. Turkish version of Helkimo index

Tablo 1. Helkimo anamnestik komponent anketi

isim:

Yas:

Cinsiyet:

Temporomandibular eklem bolgesinde sese (tikirti veya krepitasyon) sahip misiniz? Evet Hayir
Yavas cene hareketi sirasinda veya sabah uyandiginizda ¢ene sertligi yasiyor musunuz? Evet Hayir
Cene bolgenizde yorgunluk hissediyor musunuz? Evet Hayir
Agizimizi acarken zorluk yasiyor musunuz? Evet Hayir
Agizinizi acarken cene kilitlenmesi yasiyor musunuz? Evet Hayir
Cene kaslarinin bulundugu boélgede yer alan temporomandibular eklemde agn hissediyor musunuz? Evet Hayir
Cenenizi hareket ettirirken agriniz oluyor mu? Evet Hayir
Cenenizde bir litksasyon (cikik) var mi? Evet Hayir

Tablo 2. Klinik disfonksiyon (fonksiyon bozuklugu) komponenti

Cene mobilitesinde etkilenim

Dikey; Yatay;

30-39 mm: Hafif bozulmus hareket 4-6 mm: Hafif bozulmus hareket

<29 mm: Ciddi sekilde bozulmus hareket <3 mm: Ciddi sekilde bozulmus hareket
>40 mm: Normal eklem hareket aciklig| >7 mm: Normal eklem hareket acikhig

Cene fonksiyonunda degisim

1. Tek tarafli veya cift tarafli tikirti/strtinme laterotriizyon >2 mm=Hafif bozulmus hareket

2. Hareket sirasinda luksasyon/kilitlenme=Ciddi sekilde bozulmus hareket

3. Yumusak hareket, ses yok/laterotriizyon <2 mm=Normal fonksiyon

Agrili hareket

1. Bir hareketle iliskili agrn=Minor bozukluk Bir hareketle iliskili agri=Minor bozukluk

2. iki veya daha fazla hareketle iliskili agri=Siddetli bozukluk (agrisiz iki veya daha fazla hareketle iliskili agri=Siddetli bozukluk (agrisiz
hareket=Normal fonksiyon) hareket=Normal fonksiyon)

Kas agrisi

1. 1-3 yerde basinca duyarlilik=Minor bozukluk

2.4 veya daha fazla yerde basinca duyarlilik=Siddetli bozukluk

3. Basinca duyarhlik yok=Bozukluk yok

Temporomandibular eklem agrisi

1. Lateral basinca duyarlilik=Minor bozukluk

2. Posterior basinca duyarlilik=Siddetli bozukluk

3. Basinca duyarhlik yok=Bozukluk yok
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EFFECT OF PILATES ON MOVEMENT PATTERNS, BALANCE AND
FATIGUE LEVEL IN CHILDREN WITH SPASTIC DIPLEGIC CEREBRAL
PALSY

ABSTRACT

Purpose: Children with cerebral palsy (CP) exhibit varying degrees of impairments that affect the patient’s mobility
and ability to perform activities of daily living. It restricts the patient’s capacity to stay balanced and increase
energy expenditure. Although the benefits of regular exercise for patients with CP are known, there is a need
for more studies, which deal with the effects of different exercise approaches in them. Therefore, the aim of the
present study is to investigate the effects of Pilates on sit-to-stand (STS) movement patterns, balance and fatigue
in ambulatory children with CP.

Methods: Present study was a randomised controlled trial which was conducted at the Ved Special School,
Sampoorna Special School, Abhyaas Special School in Delhi and the SGT Medical College Hospital and Research
Institute in Gurugram, Haryana from October 2022 to March 2023. Thirty-two children (7-12 years) with spastic
diplegic CP and Gross Motor Function Classification System | and Il were randomly assigned into two groups.
The study group underwent pilates and conventional treatment and the control group received conventional
treatment alone. Images of the subjects’ STS movement pattern were shot from the side through a camera, and
15 items were used to assess the condition of the subjects’ extremities. Balance and fatigue were measured with
Pediatric Balance Scale and Modified Borg Scale respectively at baseline, 4" week and 8" week.

Results: Significant improvements were observed in STS movement pattern in the pilates group. Significantly,
greater improvements were also observed for other variables such as balance and fatigue (p<0.001) in response to
adding pilates exercise program to conventional treatment versus conventional treatment alone.

Conclusion: Children with diplegic CP benefit more from pilates exercises in addition to conventional therapy
when it comes to improving their functional movements and fatigue than from conventional therapy alone.

Keywords: Balance, Cerebral palsy, Fatigue, Pilates, Spasticity

PiLATES’_.iN SPASTIK DIPLEJIK SEREBRAL PAI:.SiLi COCUKLARDA
HAREKET DUZENLERI, DENGE VE YORGUNLUK DUZEYI UZERINE ETKiSi

0z

Amag: Serebral palsili (SP) cocuklarda, hareket kabiliyetini ve glinliik yasam aktivitelerini yerine getirme becerisini
etkileyen farkli derecelerde bozukluklar goriilmektedir. Bu durum, hastanin dengede kalma kapasitesini
kisitlamakta ve enerji harcamasini artirmaktadir. SP’li bireylerde diizenli egzersizin faydalari bilinmesine ragmen,
farkli egzersiz yaklasimlarinin etkilerini ele alan daha fazla calismaya ihtiya¢ vardir. Bu nedenle, bu calismanin
amaci, ayaktan tedavi goren SP’li cocuklarda Pilates’in otur-kalk (STS) hareket paternleri, denge ve yorgunluk
tizerindeki etkilerini arastirmaktir.

Yontem: Bu ¢alisma, Ekim 2022’den Mart 2023’e kadar Delhi’deki Ved Ozel Okulu, Sampoorna Ozel Okulu, Abhyaas
Ozel Okulu ve Gurugram, Haryana'daki SGT Tip Koleji Hastanesi ve Arastirma Enstitiisi’nde gerceklestirilen
randomize kontrollui bir arastirmadir. Spastik diplejik SP’li ve Kaba Motor Fonksiyon Siniflandirma Sistemi | ve
Il diizeyinde olan otuz iki cocuk (7—12 yas) rastgele iki gruba ayrilmistir. Calisma grubuna pilates egzersizleri ve
konvansiyonel tedavi, kontrol grubuna ise yalnizca konvansiyonel tedavi uygulanmistir. Deneklerin STS hareket
paternleri bir kamera araciligiyla yandan kaydedilmis ve ekstremitelerin durumunu degerlendirmek icin 15
madde kullanmilmistir. Denge ve yorgunluk, sirasiyla baslangicta, 4. haftada ve 8. haftada Pediatrik Denge Olcegi ve
Modifiye Borg Olcegi ile 6lgtilmustur.

Bulgular: Pilates grubunda STS hareket paterninde anlamli iyilesmeler gozlenmistir. Ayrica, konvansiyonel
tedaviye pilates egzersiz programinin eklenmesiyle, yalnizca konvansiyonel tedaviye kiyasla denge ve yorgunluk
gibi diger degiskenlerde de daha belirgin iyilesmeler elde edilmistir (p<0,001).

Sonug: Diplejik SP’li cocuklar, fonksiyonel hareketlerini gelistirme ve yorgunlugu azaltma agisindan yalnizca
konvansiyonel terapiye gore, pilates egzersizlerinin de dahil edildigi tedavilerden daha fazla yarar saglamaktadir.

Anahtar Kelimeler: Denge, Serebral palsi, Yorgunluk, Pilates, Spastisite
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Pilates in CP

INTRODUCTION

Children with cerebral palsy (CP) exhibit varying degrees of
impairments brought on by a non-progressive brain injury or a
brain abnormality that developed in the growing foetus or infant
(1). These limitations may cause movement patterns to deviate,
which can decrease performance and increase energy use while
engaging in functional activities (2). Standing up from a chair
is one of the most basic functional actions that children carry
out numerous times every day. According to reports, the sit-to-
stand (STS) task is the most prevalent essential activity in daily
life (3). It is a skill for upright movement and a requirement for
learning functional skills (4). To govern the change from a sitting
to a standing position, STS movements necessitate consistent
coordination between body parts. Additionally, it involves a
change from a more stable position (sitting) to a less stable
one (standing), which is an antigravity movement. Therefore,
STS is considered to be a more demanding movement which
adequately challenges the neuromuscular system. Previous
literature has pointed out that children with CP had a weakened
capacity to begin the lower limb joint movements required to
assume the standing posture (5,6).

One more aspect of children with CP’s daily existence is fatigue.
Children with CP exhibit greater energy expenditure during
specific activities like walking since they have several motor
deficits. Additionally, a lower anaerobic threshold in CP suggests
that children with the condition walk near to or above their
anaerobic threshold, which causes early tiredness. Low levels
of physical activity as a preventative measure to avoid fatigue
may result from the high energy demands and lower anaerobic
threshold, exacerbating the previously indicated vicious circle (7).

The capacity to maintain balance is essential for mastering the
majority of functional abilities. Balance control enables a child
to recover from unanticipated balance disturbances caused by
accidents like trips and falls or by self-inflicted instability from
movements that push them close to their limit of stability.
According to Tarakci et al. (8), motor abnormalities in CP
frequently come with poor balance control. Children with CP
frequently need intense physical therapy instruction because
of their impaired motor skills. Following involvement in a
range of intervention programmes, clinical research has shown
considerable improvements in the balance of children with CP (9).

Key objective of therapeutic interventions is to achieve the
highest level of function. Pilates is a set of exercises that
include coordination, strengthening, and stretching (10).
Fundamental principles of pilates exercise include breathing,
attention, control, centering, precision, and fluidity. Pilates
places a strong emphasis on core stability and strength while
coordinating the movement of the upper and lower extremities
(11). However, there exists only scarce research on the effect
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of pilates exercise in neurological and respiratory of children
and adults. Some preliminary evidence in the form of a recent
case study of a 9-year-old kid with hemiplegic CP showed that
pilates intervention could enhance postural control and muscle
strength in both the affected and unaffected limbs (12). These
findings suggests more research to be conducted in neurological
population so as to understand the pilates induced changes in
detail. Therefore, objective of the present study was to examine
the impact of pilates exercises on movement patterns, balance,
and fatigue in children with CP.

METHOD
Study Design

This randomised controlled trial was conducted at the Ved
Special School, Sampoorna Special School, Abhyaas Special
School in Delhi and the SGT Medical College Hospital and
Research Institute in Gurugram, Haryana from October 2022 to
March 2023. Ethical clearance was obtained from Departmental
Ethics Committee, Faculty of Physiotherapy, Shree Guru Gobind
Singh Tricentenary University, Gurugram, before recruiting
subjects (proposal 1D: SGTU/FPHY/2022/421, approval date: 12
October 2022, meeting held on 8 October 2022). The subjects’
parents were explained about the nature and procedures of
the study and a written assent was obtained from them for
participation of their ward into the study.

Participant Recruitment and Allocation

The inclusion criteria consisted of diagnosed cases of spastic
diplegic CP falling into gross motor function classification
system (GMFCS) level | or Il, age between 7-12 years. Those
children who were able to do STS movement by holding the
handrail after hearing verbal command were included. Those
children having recent surgery to lower limbs (within one year),
botulinum toxin-A or serial casting to lower limbs within the last
three months were excluded. Those children who completed a
core exercise group within the previous six months and those
who had neurological or orthopaedic conditions unrelated to
CP were also excluded from the study.

G-Power software version 3.1 was used to determine the sample
size. With alpha error of 0.05, the effect size 1.05, power of
80%, sample size came out to be 32 (13). Totally 42 subjects
were screened for spastic diplegic CP and after applying the
inclusion/exclusion criteria, 32 subjects were recruited in the
study (Figure 1). Computerised random assignment was used
to assign children at random to either study group or a control
group. Group allocation was performed using numbered, sealed,
and opaque black envelopes by an investigator not involved
in data collection. In order to ensure concealed allocation, the
group assignment was not disclosed to the physical therapist
who gathered the data.
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Outcome Measures

Demographic characteristics of the children were recorded.
Modified Ashworth Scale was used to grade the spasticity level
of hamstrings, quadriceps, hip adductors and plantar flexors
(14). The GMFCS (kappa 0.76 to 0.88) was used to determine the
gross motor function level of the children (15).

Movement Pattern (Sit-to-Stand Activity)

STS movement is widely performed in daily life and an
important prerequisite for acquisition of functional abilities.
STS is a transitional movement to the upright posture that
requires movement of the center of mass from a stable position
to a less stable one over extended lower extremities. It is
considered a biomechanical demanding task, since it requires
greater knee and hip peak joint moments, as well as high
levels of neuromuscular coordination to regulate horizontal
and vertical momentum transfer. The evaluation of STS activity
consisted of 15 items. The evaluation’s goal was to compare the
joint mobility and compensatory motion of the STS motions of
healthy children vs children with CP. Each of these evaluation
criteria examined the sagittal plane joint movement of each
child’s dominant hand side. These 15 elements were used to
identify typical movements, which were then classified as YES
or NO (16-18).

STS movements were captured using one iPhone camera,
which was positioned on the side of the subjects’ dominant
hand. On the lateral malleolus, lateral femoral condyle, greater
trochanter, and acromion, markers were unilaterally positioned.

Each individual performed the STS motions three times after
hearing an oral explanation of the entire technique. These 15
factors served as the basis for identifying the characteristics of
STS movements and recording them as YES or NO (Table 1).

Balance

Pediatric Balance Scale (PBS) was used to evaluate balance in
children with spastic diplegic CP. It is a modified version of Berg
Balance Scale, which is used to evaluate balance in children
with mild to severe motor impairments. This scale comprised
of 14 common functional tasks (19). The maximum score on
this scale is 56. Higher score indicated greater balance abilities
in children with little to no motor impairments. Lower total test
scores indicated moderate balance problems (or severe if the
scores are extremely low or 0) and motor impairment.

Level of Fatigue

An indication of fatigue is the rate of perceived exertion.
Modified Borg Scale was used to measure level of fatigue in
children with spastic CP in accordance with previous studies
(20,21). “Modified Borg Scale rates perceived exertion by the
subject. It starts at number 0 where breathing is causing no
difficulty at all and progresses through to number 10 where
breathing difficulty is maximum.”

Intervention

The sessions were conducted at physiotherapy department of
Shree Guru Gobind Singh Tricentenary University and Paediatric
Physiotherapy Unit of Ved Special School, Sampoorna Special

42 children assessed for
eligibility

Enrolment

- 4 recent history of botulinum toxin
- 3 difficulty in understanding
- 3 refused to participate

32 Randomised

21 allocated to pilates
exercises and conventional
exercises

.

| 0 lost to follow up |

J

| 21 analysed ‘

Figure 1. Flow of the participants through the study.

21 allocated to conventional
exercises

L—

Follow-up assessment 8 weeks L

’ 0 lost to follow up |

l

| 21 analysed ‘
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Table 1. Frame of reference of STS movements

T The head and trunk were vertically stretched to the ground

T2 Trying to grab the handrail, the trunk tilted forward

T3 After grabbing the handrail, the trunk came to a stop

T4 After grasping the handrail, the trunk began to tilt further anteriorly

T5 When the trunk was tilted most anteriorly, the acromion was positioned ahead of the lateral malleolus
T6 After securing the handrail, the buttocks pushed forward and lifted their hips off the seat

T7 After lifting the handrail and angling the hip off the seat, the knee joint advanced

T8 While the hip is raised off the seat, the foot is dragged back

T9 Following hip off the seat, knee joint advanced

T10 After the hip left the seat, the lower thigh anteriorly inclined

T After lifting the hip from the seat, the foot fully grounded to the floor

T12 After lifting the hip from the seat, the head flexed more than the trunk

T13 Following hip off the seat, the acromion is placed front of the lateral malleolus

T4 In order to stand erect, the knee joint was shifted backward

T15 When in a standing position, the lower extremity and the trunk extend vertically to the ground

STS: Sit-to-Stand.

School, Abhyaas Special School under the supervision of a
physiotherapist who was certified pilates therapist and had ten
years of experience working with children having CP. Face-to-
face intervention was given to each subject and each subject
was treated individually i.e. one physiotherapist per one child.
A unique “tailor made” program was created for every child
based on his individual abilities.

Study Group (Pilates Programme Along with Conventional
Treatment)

Each pilates session lasted for 30 minutes, and they were
spaced out over the course of 8 weeks. First phase was of 4
weeks, second was of 2 weeks and third phase was also of
2 weeks. There were two sessions in a week. Sessions were
made progressively challenging by changing the position or
increasing the hold time. The study group also received 30
min of conventional exercises (explained under the section
“conventional group”) along with pilates programme.

Pilates Programme (Appendix 1)

1. Thoracic rotation with the help of bow and arrow exercises,

2. Elongation of spine with pelvic stabilization by knee lift and
aeroplane exercises,

3. Stabilisation of lumbar spine and pelvis by arm and leg lift
exercises,

4. Diagonal patterns of upper limb by shoulder separation
exercises,

5. Segmental spinal mobility by roll up exercises,
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6. Hip dissociation by leg float exercises,

7. Bridging by pelvic curl exercises,

8. Hip abduction by clam shell exercises,

9. Spinal extension by dart exercises,

10. Superman in prone by alternate arm and leg lift exercises (22).

Control Group (Conventional Treatment)

Exercises for postural stability in various positions and surfaces
were performed by both groups. These included stretching
of hip flexors and adductors, knee flexors and extensors, and
calf muscle. The stretching was performed three times per
session, with a 30-s hold each time and an interval of 30 s.
Strengthening included curl-ups and hip extension in prone,
the hip abduction in side lying, knee flexion in prone, and knee
extension in high sitting. Walking in all directions, standing
on rough surface, standing on a soft surface, step down, step
up, tandem standing, tandem walking, single leg standing,
were also given. The intervention lasted for 8 weeks, with
two sessions of 30 minutes each in a week. The strengthening
exercise was performed in 2-3 sets with 10 repetitions per set
and with a rest interval of 2-3 min between sets. A minimum
rest period of 48 h was allowed between sessions. The exercise
progressed uniformly throughout the 8 weeks of training by
increasing the number of sets.

Both groups underwent the intervention process for a period
of 8 weeks, and outcome variables were evaluated at baseline,
after 4 weeks, and at the end of 8" week.
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Statistical Analysis

Data analysis was performed with the software package IBM
SPSS (version 20) for windows. To test the normality of the data,
the Shapiro-Wilk test was used; variables which were found to
be non-normal (PBS and Modified Borg) were log-transformed
beforefurtheranalysis. Demographiccharacteristics(suchasage,
weight, height, and body mass index), outcome variables-PBS,
and Modified Borg Scale were compared between the groups
using an independent t-test. Descriptive data was expressed
as mean and standard deviations. Chi-square test was used to
compare gender, GMFCS level, spasticity grade (measured by
Modified Ashworth Scale). To assess the difference between the
groups and across three time points, a 2 X 3 repeated measure
analysis of variance was employed to evaluate the main effect
of time (pre to post), group (study group vs. control group) and
groupxtime interaction effect (change in the variable in the
groups across two time points). Repeated measures ANOVA is
a popular and most robust inferential parametric test to be
applied in such research designs. Significance level was set at
p<0.05 for the present study.

RESULTS
Demographic Characteristics and Baseline Data

No statistically significant differences were found between the
groups for demographic and outcome variables at baseline
(p>0.05) (Table 2).

At 4 weeks, component T6 showed a significant difference with
a p-value of 0.033, indicating that the study and control groups

differ significantly for this component at this time point. At 8
weeks, component T6 remained significant with a p-value of
0.028 and Component T11 showed a statistically significant
difference with a p-value of 0.007, highlighting the significant
effect for this component after 8 weeks. In study group, most
componentsshowed a steady increase over time, with significant
improvements noted in T1, T3, T4, 77, T9, T11, and T12 while in
control group , improvements were less pronounced than the
study group, with some components showing minor changes or
remaining stable. There is little to no increase for components
such as T1, T4, Te, T7, and T11 (Table 3).

Statistical analysis revealed significant changes in the outcome
variables in response to addition of pilates exercise program to
conventional treatment for effects of time (p<0.001) and group
x time interaction (p<0.001) in PBS. Mean values of PBS showed
asignificant difference [study group (49.8142.88) versus control
group (48.19+4.02)] after 8 weeks of intervention (p<0.001).
Percentage increase in PBS was found to be 5.68 % in the study
group versus 4.19% control group. Perceived exertion measured
by modified borg scale also demonstrated significantly greater
improvement in the study group as compared to control group
(p<0.005). Percentage decrease in perceived exertion was found
to be greater in the study group versus control group (40.26 %
versus 23.78 %) (Table 4).

Findings of the post-hoc analysis revealed that pilates training
program led to significant improvement in outcomes of PBS
and perceived exertion at both 4 weeks and 8 weeks in spastic
CP children (Table 5).

Table 2. Baseline characteristics of spastic diplegic CP children in the study

_— Study group (n=16 Control group (n=16
Characteristics Meaz i SDp ( ) Mean i-gSD P ) p-value
Age (years) 8.691+2.15 9.75+2.32 0.19
BMI (kg/m?) 22.42%3.65 23.68%3.68 0.339
Gender, n (%)
Male 12 (75%) 11 (68.75%)
Female 4 (25%) 5 (31.25%) 0.6%4
Modified Ashworth Scale, n (%)
Grade 1 7 (43.8%) 8 (50%)
Grade 1+ 4 (25%) 3(18.8%) 0.771
Grade 2 5(31.2%) 5(31.2%)
GMFCS
Level | 7 (43.8%) 1
Level Il 9 (56.2%) 5 o
PBS 46.2514.05 47.13%3 0.494
BORG Scale 6.561+1.26 6.06:0.92 0.212
CP: Cerebral Palsy, p-value: Probability Value, SD: Standard deviation, BMI: Body Mass Index, GMFCS: Gross Motor Function Classification System, PBS: Pediatric Balance Scale.
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Table 4. Comparison of PBS and Modified Borg Scale between the groups

Study group (n=16) | Control group (n=16) | p-values

Variable Mean £ SD Mean £ SD Group Group x time Time
Baseline 46.2514.05 47.13%3

PBS 4 weeks 47.2514.2 48.63£2.91 0.312 <0.001* <0.001*
8 weeks 48.1914.02 49.81+2.88
Baseline 6.56£1.26 6.06+£0.92

Modified Borg Scale 4 weeks 5.69£1.19 4.5+0.73 0.006* <0.001* <0.001*
8 weeks 5+1.09 3.62£0.80

*Significant Difference, 2x2 Repeated Measures ANOVA was Applied, SD: Standard Deviation; p-value: Probability Value, PBS: Pediatric Balance Scale.

Table 5. Comparison of PBS and Modified Borg Scale at different time intervals in study group

Variable 0 vs. 4 weeks 4 weeks vs. 8 weeks 0 weeks vs. 8 weeks
PBS <0.001* <0.001* <0.001*
Modified Borg Scale <0.001* <0.001* <0.001*

*Significant difference. PBS: Pediatric Balance Scale.

DISCUSSION

Children with CP have severely limited mobility and functional
abilities, particularly in the STSand functional balance domains,
due to movement and posture disorders. Inability to keep their
bodies against gravity without losing balance while performing
tasks like the PBS tests may have been caused by neuromotor
deficits arising from their brain injuries (23). These children
suffer earlier fatigue due to their increased energy needs. Pilates
is an exercise programme that enhances the neuromuscular
system to control and safeguard the core stability body or
spine (24). This study sought to ascertain the effects of pilates
on movement patterns, balance, and tiredness in children
with spastic CP because the pilates strategy concentrates on
core body activity. When completing STS movements, children
with CP show higher postural oscillation, showing difficulty
assuming the standing position.

After 8 weeks of pilates exercises, differences were observed
in almost all of the items in the study group. Moreover,
previous research has also suggested that the ability to start
the lower limb joint motions required to attain the standing
posture improves as a result of pilates exercise program (25). A
significant improvement was found in PBS after pilates exercise
program in the present study. However, conventional therapy,
which included stretching, strengthening, and postural control
exercises, also demonstrated positive changes in the balance
outcomes in the control group. However, improvements
observed in the pilates group were superior than control
group. These findings can be explained by the fact that the
body’s kinematics improved resulting in more efficient motor
function after structured pilates intervention. For the purpose
of enhancing balance, increasing functional mobility, and
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controlling extremity movement, the trunk is crucial (20).
Pilates exercises offer multitask intervention with improved
kinaesthetic and proprioceptive awareness and movement
coordination by requiring the practitioner to maintain a stable
posture while focussing on the respiratory rhythm (27). Results
of the present investigation were consistent with previous
studies which also emphasized upon the fact that pilates
exercise could help children with CP with their trunk, lower
limb strength, and balance (28-31).

Findings of the present study suggested that an eight-weeks
pilates training regimen can have a positive impact on fatigue
in ambulant children with spastic CP. Children with spastic CP
may find their level of exhaustion reduced by engaging in core
exercises. These findings are consistent with the findings of
Soysal Tomruk et al. (32), which showed that pilates training
has the potential to reduce fatigue in patients with multiple
sclerosis. Pilates was developed as a low-impact exercise
to target and strengthen certain muscle groups without
exhausting the entire body. It explains how to engage your
back and stomach muscles without putting too much strain
on your joints, as well as how to develop your mind-body
connection by synchronising your breathing and movement.
It is ideal for children with neurological disorders who easily
get fatigued. Pilates is a low-impact exercise that enhances
muscle balance and neuromuscular processes to achieve
maximal strength. Pilates practice leads to an improvement in
the ability to stabilize the body and in the ability to produce
muscle contraction; as well as promotes increased strength,
balance and flexibility. Thus, it seems reasonable to suggest that
children with CP who can perform functional activities, such as
walking and quiet standing, but need to enhance components
required for a controlled movement, such as muscle strength,
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joint mobility, flexibility and postural control, could benefit
from pilates practice (28).

Limitations

In the present study, there was no long-term follow-up
assessment; therefore, more research is required to evaluate
long-term effects of pilates exercise on children with spastic
CP. The effect of plates on strength and flexibility was not
evaluated which was another limitation. This study included
only spastic diplegic children, therefore, additional research
with varying GMFCS levels should be conducted on various
CP subtypes. Though PBS is valid and reliable scale to assess
balance, objective measures like biodex balance system could
not be used in the study due to unavailability of the equipment.

CONCLUSION

The present study revealed that pilates exercises along with
conventional exercises plays an important role in improving
movement pattern, balance and decreasing fatigue which
are important clinical parameters for children with spastic CP.
Therefore, pilates exercises could be considered as an adjunct
exercise program in children with spastic CP.
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0-4 weeks 4-6 weeks 6-8 weeks
In standing, outstretched the arms in front at chest height. Allow
the right scapula to slightly protract as you extend your r!ght arm High kneeling can be .
forward. The scapula protraction starts the thoracic rotation. Exhale The exercise can be done
. . . A used to perform the .
and continue segmentally rotating the left side of the thoracic spine exercise while seated.
while bending the left elbow back diagonally. Repeat the exercise 5 '
times each side.
Bow and
arrow
LR
-
In standing, outstretched the arms in front at chest height. The heel
is raised off the ground. Raise the knee. The pelvis is dynamically For a few breaths, h d lee should
stabilised. The spine is neutral and long. Toes should just barely continue to lift the E e;up%orte gg shou
contact the ground when you bring the unsupported leg down. unsupported leg. end and extend.
Knee lift and | Repeat the exercise 5 times each side.
aeroplane
In quadruped position, one of the leg is extended back. The floor Lift the right leg off the
is softly touched by the toes. Lift the leg until the hip joint is fully Lift one arm while ground while sliding it
stretched. In a neutral position, the lumbar spine and pelvis are maintaining shoulder backward until the hip joint is
stabilised. Bring that leg down. blade stability. stretched. Lift the left arm at
Repeat the exercise 5 times each side. the same time.
Arm and leg
lift
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Appendix 1. Continued

0-4 weeks

4-6 weeks

6-8 weeks

Shoulder
separation

The arms are elevated in front of the body at chest height. The hands
are stacked one on top of the other, left hand in front of right. Raise
the right arm diagonally up while bringing the left arm down.

Five times on each side, repeat the exercise.

The arms should be
raised and lowered
vertically.

Include swinging your arms in
a semicircle.

Roll up

At chest height, the front arms are outstretched. Segmentally flex the
spine beginning at the lower lumbar spine, engage the centre, and
tilt the pelvis back. Roll each vertebra down one at a time untill the
shoulders and head are on the floor. Reach the arms overhead while
maintaining the front ribs in place. Lift the head and shoulders off
the floor while circling the arms in front of you. Roll up while peeling
each vertebra off the mat one at a time in a segmental motion.

Turn your legs over and stretch your spine forward. Thoracic spine
extension should be done in segments until neutral alignment is
restored.

Knees should be bent
while you sit. Roll down
while leaving the heels
in place to allow the
legs to expand freely.

Dorsiflexion is added when
you roll into leg stretch.

Leg float

In supine lying, lift one leg such that it forms a 90° angle at the hip
and knee. Lower the leg and roll the foot down.

5-6 times on each side, alternating sides or only right, then left,
repeat the exercise.

A simple leg floating with a
ball

A gt
e

Pelvic curl

In supine lying, bend your knees and lift your buttocks off the plinth.
Five to ten times should be enough to complete the exercise.

With arms behind head,
pelvis curl

ity

Clam

In sidelying, knees are 90 degrees bent; lift the top knee and rotate
the hip joint to the side. The large toes remain joined. Leg is lowered.

10 times total should be repeated.

Keep your upper thigh
in line and straighten
your knee.

With one hand on the sacrum,
stabilise the pelvis and tilt the
pelvis in the transversal plane
slightly to the front.

= il
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Appendix 1. Continued

0-4 weeks 4-6 weeks 6-8 weeks

With the palms down,
rotate the arms laterally.
Inhale With the palms
facing up, rotate the
arms medially.

Raise your arms and extend
the small fingers.

Lift the head and shoulders up while lying prone and keep the palms
facing up. Maintain a relaxed or slightly raised arm position.

Dart

When lifting, rotate your
upper arm laterally. The
thumb is pointing up.

simultaneously raise your
arms and legs off the ground.

Raise the left leg and right arm while lying prone. On each side,
perform the exercise 5 to 6 times.

Alternate

T T fm =
armandleg || :
= ; = ’
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THE EFFECTIVENESS OF INTERFERENTIAL CURRENT THERAPY ON
SALIVARY GLAND FUNCTION IN INDIVIDUALS WITH PRIMARY SJOGREN’S
SYNDROME: SINGLE-BLIND RANDOMIZED, CONTROLLED TRIAL

ABSTRACT

Purpose: This study aimed to investigate short-, mid-, and long-term effects of interferential current (IFC) therapy
combined with clinical Pilates exercises (CPE) in primary Sjogren’s syndrome (pSS).

Methods: Thirty-six pSS were included. The participants were randomly divided into 2 groups [intervention
group (active IFC therapy + CPE) n=18; control group (sham IFC therapy + CPE) n=18]. Unstimulated salivary flow
rate measurement (unstimulated SFRM); Stimulated salivary flow rate measurement (stimulated SFRM); health
assessment questionnaire (HAQ); Oral Health Impact Profile-14 (OHIP-14); oral health-related quality of life-United
Kingdom questionnaire (OHRQOL-UK); Beck Depression Inventory (BDI); Beck Anxiety Inventory (BAI); short
form-36 (SF-36), Pittsburgh Sleep Quality Index (PSQI) were used for evaluation. Assessments were conducted pre-
treatment and at 8, 20, 32, and 44 weeks post-treatment. Both treatments were applied 3 times weekly for 8 weeks.

Results: When the pre- and post-treatment data were compared, improvement was observed in unstimulated
SFRM and Stimulated SFRM values in the intervention group (p<0.001). The improvements were also recorded in
HAQ, OHIP-14, OHRQOL-UK, BDI, BAI, SF-36 (physical and mental component), and PSQI in both groups (p<0.05).
When the difference values of all parameters were compared post treatment, they were significant in favor of
intervention group (p<0.05). Analysis of stimulated and unstimulated SFRM, HAQ, OHIP-14, OHRQOL-UK, BDI, BAI,
SF-36, and PSQI revealed significant group and time-by-group interaction effects (p<0.05).

Conclusion: IFC therapy is an effective non-pharmacological treatment method that can be safely applied in the
short-term, med-, and long-term in disease activity and symptoms. CPE contribute positively to the improvement
of psychosocial factors in pSS.

Keywords: Exercise, Interferential current, Saliva, Sjogren’s syndrome, Xerostomia

PRIMER SJﬁGF_{_EI\_I_ SENDROMLU BIREYLERDE INTERFERANSIYEL AKIM
TEDAVISININ TUKURUK BEZI FONKSIYONU UZERINDEKI ETKINLIGI: TEK
KOR, RANDOMIZE, KONTROLLU GALISMA

0z

Amac: Bu calisma, interferans akimi (iFA) tedavisinin klinik Pilates egzersizleri (KPE) ile birlikte uygulanmasinin
primer Sjogren sendromu’nda (pSS) kisa, orta ve uzun vadeli etkilerini arastirmayr amagladi.

Yontem: Calismaya 36 pSS hastasi dahil edildi. Katilimcilar rastgele iki gruba ayrildi [miidahale grubu (aktif iFA
tedavisi + KPE) n=18; kontrol grubu (sham iFA tedavisi + KPE) n=18]. Uyarilmamus tiikuriik akis hizi dlgimii
(uyarilmamis TAHO), uyarilmis tiikiiriik akis hizi 6lctimii (uyariimis TAHO), saglk degerlendirme anketi (SDA), agiz
saghg etki profili-14 (ASEP-14), agiz saghgiyla ilgili yasam kalitesi-Birlesik Krallik anketi (ASYK-BK), Beck Depresyon
Envanteri (BDE), Beck Anksiyete Envanteri (BAE), kisa form-36 (KF-36) ve Pittsburgh Uyku Kalitesi indeksi (PUKI)
degerlendirme icin kullanildi. Degerlendirmeler tedavi 6ncesinde ve tedaviden sonra 8., 20., 32. ve 44. haftalarda
yapildi. Her iki tedavi de 8 hafta boyunca haftada 3 kez uygulandi.

Bulgular: Tedavi dncesi ve sonrasi veriler karsilastirildiginda, miidahale grubunda uyarilmamis ve uyarilmis TAHO
degerlerinde iyilesme gozlendi (p<0,001). Her iki grupta da SDA, ASEP-14, ASYK-BK, BDE, BAE, KF-36 (fiziksel ve
zihinsel bilesenler) ve PUKI'de iyilesmeler kaydedildi (p<0,05). Tiim parametrelerin tedavi sonrasi fark degerleri
karsilastinldiginda, sonuglar miidahale grubu lehine anlamliydi (p<0,05). Uyariimis ve uyariimamis TAHO, SDA,
ASEP-14, ASYK-BK, BDE, BAE, KF-36 ve PUKI analizlerinde, grup ve zaman-grup etkilesim etkileri anlamh bulundu
(p<0,05).

Sonug: IFA tedavisi, hastalik aktivitesi ve semptomlarda kisa, orta ve uzun vadede giivenle uygulanabilecek etkili
bir farmakolojik olmayan tedavi yontemidir. KPE ise pSSde psikososyal faktorlerin iyilesmesine olumlu katki
saglamaktadir.

Anahtar Kelimeler: Egzersiz, interferansiyel akim, Tiikiiriik, Sjogren sendromu, Kserostomi
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INTRODUCTION

Primary Sjogren syndrome (pSS) is an autoimmune disease
characterized by lymphocytic infiltration of all exocrine glands,
mainly the lacrimal and salivary glands, secondary to a local
inflammatory reaction (1). pSS is a systemic autoimmune
disease most commonly diagnosed in women between the
fifth and seventh decades of life (2). The main clinical features
of pSS involve the lacrimal and salivary glands, while the
sicca syndrome complex, which includes xerophthalmia and
xerostomia as well as recurrent salivary gland enlargement,
is part of these clinical features. However, approximately
one-third to one-half of patients with pSS experience extra-
glandular symptoms (3).

The management of pSS is usually aims to reduce mouth
and eye dryness, and improve fatigue and functionality. A
multidisciplinary approach is often recommended, with a
combination of non-pharmacological and pharmacological
treatments depending on the symptoms. In addition,
emphasis was placed on exercise and electrotherapy as non-
pharmacological treatment methods (1).

Salivation is regulated by the autonomic nervous system. The
sublinguinal glands and submandibular are innervated by
sympathetic nerve fibers and facial parasympathetic nerves (4).
Branches of the facial nerve are located in the submandibular
area. For this reason, facial nerves that innervate the salivary
glands can be stimulated by interferential current (IFC)
therapy to stimulate salivary secretion (5). Since IFC therapy
is an alternating medium frequency current, it encounters
less skin resistance, does not lead to pain or discomfort and
contributes to the treatment of deep tissues (6). To inform the
task force responsible for the 2019 EULAR recommendations for
the management of dry mouth in patients with SS, electrical
stimulation is included in non-pharmacological approaches
(1). Research has demonstrated that electrical stimulation, a
therapeuticapproach for treating dry mouth effectively activates
saliva, however, despite its advantages, it is remarkable that
the use of IFC therapy is limited (7,8).

Many patients with pSS have musculoskeletal complaints. In
30% of patients, sicca symptoms occur before them (9). One of
the most common extraglandular symptoms of pSS is extreme
fatigue. More than 50% of patients with pSS experience severe
and debilitating fatigue that leads to a reduced quality of life.
This leads to a sedentary lifestyle (10). At the same time, the
decrease in sleep quality of patients with pSS negatively affects
fatigue and pain symptoms. The increase in sleep quality
obtained with non-pharmacological treatment adapted for
insomnia can positively affect other symptoms and improve
sleep and daytime participation of the individual (11).
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Although it is known that exercise is important in individuals
with pSS, there are a few studies indicating that it is a low-
cost, safe and effective treatment intervention. The short-
term positive effects of exercise on physical performance and
pain in individuals with pSS have been reported (12). Exercise
has also been shown to be effective in reducing fatigue and
improving quality of life, mood and other psychological aspects
(1). To inform the task force responsible for the 2023 EULAR
recommendations for the management of fatigue in individuals
with SS, physica activity or exercise and psychoeducational
interventions are efficacious and safe (10).

Pilates is a method that includes stretching and strengthening
exercises with controlled and precise movements, developed
by Joseph H. Pilates. This method, in the early 2000s, adapted
to the clinic by Australian physiotherapists, can be used under
the name of “clinical Pilates” in both healthy individuals and
various patient groups. The 6 basic principles of the clinical
Pilates method- centering, concentration, control, precision,
breath and flow. This method, which aims to improve body
functions, includes function-oriented trunk stabilization
exercises. These exercises combined with breathing ensure
smooth movement (13).

Although some studies emphasize that IFC therapy is an
effective method in reducing symptoms related to dry mouth.
There is a lack of information regarding its effects on the
treatment of individuals with pSS and the appropriate duration
and frequency required for treatment. On the other hand,
despite being highly recommended and widely known, there
is also a lack of information regarding studies evaluating the
effects of clinical Pilates on the biopsychosocial functions of
individuals with pSS. Therefore, the main objective of this study
is to investigate the short-, mid-, and long-term effects of IFC
therapy combined with clinical Pilates exercises on salivary
gland and biopsychosocial functions of individuals with pSS.
Our first hypothesis is that IFC therapy improves salivary
functions in individuals with pSS. The second hypothesis is
that clinical Pilates exercises in individuals with pSS have an
effect on at least one of the following: disease activity, anxiety,
depression, quality of life and sleep quality.

METHOD
Study Design

In the present study, the stages of the guidelines of the
Consolidated Standards of Reporting Trials (CONSORTs)
were followed and was planned as a prospective, two-arm,
randomized, controlled, single-blind, parallel group. Data
collection was performed between January and November
2019 at Pamukkale University Hospital. This study was
approved by the Pamukkale University Ethics Committee
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for Non-Interventional Clinical Research (approval number:
60116787-020/90548, date: 12.31.2018). All participants were
informed in advance about the procedures and assessments
to be performed in the study. Those who agreed to participate
signed consent forms. The study was registered retrospectively
at ClinicalTrials.gov (registration number: NCT06989411).
The methods of this study were reported using the CONSORT
statement.

Participants
Recruitment and Setting

A total of 36 volunteers with pSS [female 32 (88.9%)/male
4 (11.1%)], (mean age, 49.66+9.68 years) were included in
the study. pSS was diagnosed by the same rheumatologist in
those who met the American College of Rheumatology 2016
criteria. Then the rheumatologist referred the patients to a
physical therapist at the rheumatologic physiotherapy and
rehabilitation clinic. Data collection was performed between
January and November 2019 at Pamukkale University
Hospital. Participants arriving at the hospital were screened for
inclusion and exclusion criteria by one of the researchers (V.C.,
rheumatologist). The intervention group had 18 participants
[female 16 (88.9%)/male 2 (11.1%)], (mean age, 49.50+10.19
years) and the control group had 18 participants [female 16
(88.9%)/male 2 (11.1%)], (mean age, 49.83+9.43 years).

Demographic data of the participants were recorded before the
evaluations. Demographic data are shown in Table 1.

The inclusion criteria were: (a) to be diagnosed with pSS
according to the 2016 European League Against Rheumatism
American/College of Rheumatology Classification Criteria, (b) to

be in the 3 and 4™ grade according to the Chisholm-Mason
Grading system, (c) be in the age range of 25-65 years, (e) to be
stable on drug use for at least 3 months or longer, (f) To have
agreed to participate in the study.

The exclusion criteria were as follows: (a) to use antipsychotic,
antidepressant, antihypertensive, medical agent for Parkinson’s,
(b) presence of viral infection, (c) presence of diabetes mellitus,
(d) receiving head and neck radiotherapy/chemotherapy, (e)
having a head and neck malignancy, (f) having undergone head
and neck surgery, (g) presence of dehydration, (h) pregnancy, (i)
using cigarettes and alcohol, (j) cognitive problems that affect
cooperation, (k) having any other disease that may affect their
functions.

Study Procedures

After randomization into the two study groups, the participants
were evaluated by a blinded researcher (B.B.C.), then
underwent 8 weeks of treatment with a different researcher
(A.K.). They were reevaluated by the same blinded researcher
(B.B.C.) at 8" weeks and again at 20", at 32", and at 44" weeks.
Study phases and arms were defined as follows: intervention
group: participants received active IFC therapy + clinical Pilates
exercises and control group: participants received sham IFC
therapy + clinical Pilates exercises.

Intervention

IFC were applied in 2 different methods [intervention group
(active IFC therapy)]; control group [sham IFC therapy)] and
clinical Pilates exercises were performed both groups by a
certified and experienced physiotherapist 3 times a week for
8 weeks. When participants could not attend the sessions for

Table 1. Demographic and disease-related data of the patients

Intervention group Control group

(n=18) (n=18)

M + SD M + SD p
Age (years) 49.50+10.19 49.83+9.43 0.919*
Height (cm) 160.55+7.42 159+8.81 0.571*
Body weight (kg) 72.02+13.44 73.13+12.77 0.801*
BMI (kg/m?) 27.791£3.83 28.95+4.56 0.420%*
Period of study (years) 9.61+4.46 8.94+4.55 0.639*%*
Duration of disease (months) 88.00£63.76 105.33+58.28 0.401*

n (%) n (%)

Gender female/male 16 (88.90)/2 (11.10) 16 (88.90)/2 (11.10) 1.000°
535”/”[:'(;/ history of rheumatic disease 9 (50)/9 (50) 10 (55.4)/8 (44.6) 0.931°
Chisholm-Mason Grading system grade 3/grade 4 13 (72.2)/5 (27.8) 14 (77.8)/4 (22.2) 0.700'
*Independent Samples t-test, **Mann-Whithney U Test, ‘Chi Squared Test, M: Mean, SD: Standard Deviation, BMI: Body Mass Index.
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various reasons for eight weeks, one additional session was
given as compensation. Participants who could not attend
more than one session were excluded from the study.

For two groups, total treatment session was approximately 60
minutes. Firstly, IFC therapy was applied for 12 minutes. Then,
clinical Pilates exercises were applied for 45 minutes. Three
minutes was the preparation of the patients.

All participants in the intervention group and the control
group was given a private session time and their meetings were
prevented.

Interferential Current Therapy

After the first evaluation, the participants were informed about
the application and effectiveness of the interfering current,
feeling during application, and the absence of any pain or
discomfort during electrical stimulation. IFC therapy was
applied for 12 minutes. Before the IFC therapy, participants
rested for 5 minutes. Then, the participants were made to take
a relaxed position in the supine position with support from
appropriate body parts. The electrodes were placed crosswise
to cover the submandibular and sublingual regions, and were
prepared for the application of 2 channels and 4 electrodes
(Figure 1). Since the optimal beat frequency for saliva secretion
has not been clarified in the literature, we accepted 50Hz as the
frequency difference (5).

For intervention group (active IFC therapy), the current intensity
was determined as the mA CC level that the participant felt
at the maximum but did not feel any discomfort. For control

Figure 1. The electrodes application of 2 channels and 4
electrodes.
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group (sham IFC therapy), the current intensity was set to 0.1
mA CC (necessary for the machine to work).

For two groups, Vector Scan Auto is set to 100%, Lower frequency
is THz, upper frequency is 49Hz, carrier frequency is 2500Hz
and sweep is on.

Clinical Pilates Exercises

The same Pilates exercises were applied to both groups. Before
starting the clinical Pilates exercise program, 5 key elements
of clinical Pilates exercises were taught to all the participants
(breathing; focus; placement of the rib cage, shoulder, head,
and neck). Participants were encouraged to use these 5 key
elements not only during exercise but also in their daily lives
and during physical activity. The exercises were repeated
during the clinical Pilates sessions until the participants
achieved the correct posture according to the 5 key elements.
The physiotherapist first demonstrated all the exercises and
then the participants were asked to do the exercises correctly.
The purpose of each exercise is explained so that the exercises
can be functional in daily life. Each exercise was performed for
8-10 repetitions. Progression of exercise sessions, increasing
the number of repetitions and advancing the exercise level
were applied to all participants as standard in 2-week periods.
During this progression, the physiotherapist continued the
training by showing modifications to participants who had
difficulty performing the exercises. All participants attended
45-min same clinical Pilates exercise program (5-min warm
up, 35-min functional exercises focused on trunk stabilization,
and 5-min cool down) three times a week for 8 weeks which
was progressively challenged. Exercise program was shown in
Figure 2.

Outcomes

Data regarding the participants’ age, height, body weight, body
mass index (BMI) and duration of symptoms were recorded on a
previously prepared assessment form in face-to-face interviews.
Determine the insufficiency of the salivary glands [salivary flow
rate measurement-(SFRM)]; health status [health assessment
questionnaire-(HAQ)]; quality of life related to oral and dental
health [Oral Health Impact Profile-14, (OHIP-14)], and [oral
health-related quality of life-United Kingdom questionnaire-
(OHRQOL-UK)]; emotional status [Beck Depression Inventory-
(BDI)], and [Beck Anxiety Inventory-(BAl)], quality of life Short
Form-36, (SF-36)], and sleep quality [(Pittsburgh Sleep Quality
Index-(PSQI)] were used for evaluation. All assessments were
repeated before treatment, at 8" weeks, and again at 20", at
32" and at 44" weeks by the same physiotherapist (B.B.C.) who
was blind to the interventions. Stimulated and unstimulated
salivary flow rate was the primary outcome measure, whereas
health status, oral health-related quality of life (OHRQOL)
quality of life, depression, anxiety, general quality of life, and
sleep quality were the secondary outcome measurements.
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WARM-UP EXERCISES

)

Dumb waiter Upper back warm up Chest stretch Lower body series:Walking

Ldad

Foot series Side bending with stretch Roll down
CLINICAL PILATES EXERCISES

saa

Roll down with push up Leg pull in prone  One leg kick Swimming Breast stroke prep

b

T

Clam Side kick Lift-lower Hundreds One leg strech

Abdominal preparation Scissors Shoulder bridge Hip twist

COOL-DOWN EXERCISES

The Saw Spine Stretch Upper body reaches

Figure 2. Exercise program (6).
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Salivary Flow Rate Measurement: This method used to
determine the insufficiency of the salivary glands. In this study,
SFRM were made in a quiet laboratory environment between
09:00 and 11:00 without eating or drinking anything, brushing
their teeth and chewing gum for 2 hours, without any stress.
In order to calculate unstimulated or stimulated salivary
flow rate, participants were rested in a sitting position for 5
minutes before the measurement. The participants who rinsed
their mouths with water were asked to produce saliva for 10
minutes in sterile container, which were previously tared, in
a quiet environment. The unstimulated or stimulated salivary
flow rate was obtained by subtracting the tare of the container
from the score obtained as a result of the measurement made
with a precision balance and was recorded in mL/min. Before
measuring the stimulated salivary flow rate, the anterior 1/3 of
the tongue of the participant was stimulated drop by drop with
2% citric acid prepared by the chemist. Participants were asked
to produce saliva for 10 minutes into the sterile container with
the tare measured (14).

Health Assessment Questionnaire: There are 8 subscales and
a total of 20 items in which the last 1 week is questioned in
order to evaluate the health status of adults with arthritis. The
highest score of each subscale constitutes the score of that
subscale (15). The Turkish validity and reliability studies of the
scale were conducted by Kiigtikdeveci et al. (16).

Oral Health Impact Profile-14: This isa specific scale developed
to comprehensively evaluate the effects of an individual’s
current oral and dental health on quality of life and general
health. It has 14 questions consisting of 7 dimensions. A high
score indicates that the quality of life related to oral and dental
health decreases (17). The Turkish validity and reliability study
of the scale was conducted by Basoglu et al. (18) and the
internal consistency coefficient (Cronbach alpha) value was
observed as 0.74.

Oral Health-Related Quality of Life-United Kingdom
Questionnaire: OHRQOL-UK is based on the World Health
Organization’s “structure-function-ability-participation” model,
which was revised in 1998, focusing on both disease and health
states (negative and positive). It consists of 16 items evaluated
on 4 subscales: symptom, physical condition, psychological
state, and social situation. A 5-point likert system is used for
scoring. A high score indicates that the quality of life related
to oral and dental health is high (19). The Turkish validity and
reliability study of the scale was conducted by Mumcu et al.
(20) and the internal consistency coefficient (Cronbach’s alpha)
value was observed as 0.96.

Beck Depression Inventory: This inventory consists of 21 items,
is scored in a 4-point likert type to evaluate the depression
of individuals. High score means high depression (21).
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The Turkish validity and reliability study of the scale was
conducted by Hisli (22).

Beck Anxiety Inventory: BAl was developed to determine the
frequency of anxiety symptoms experienced by individuals. A
total of 21 items are scored in a 4-point likert type (severe=3,
moderate=2, mild=1, never=0). A high score indicates a high
level of anxiety (23). The Turkish validity and reliability study of
the scale was conducted by Ulusoy et al. (24).

Short Form-36: SF-36 assess health-related quality of life or
health status, with total 36 items and eight subscales (general
health perception, social functionality, physical functionality,
emotional role restrictions, physical role restrictions, mental
health, pain, and energy/vitality). Each subscale has a score
between 0 and 100, and a high score means the good quality
of life. The Turkish validity and reliability study of the scale was
conducted by Kocyigit et al. (25).

Pittsburgh Sleep Quality Index (PSQI): There are a total of 7
subscales to evaluate sleep quality (subjective sleep latency,
sleep quality, habitual sleep efficiency, sleep duration, sleep
disturbance, daytime dysfunction, and use of sleeping pills). All
item is scored between 0-3 points and high scores indicate poor
sleep quality (26). The Turkish validity and reliability study of
the scale was conducted by Agargiin et al. (27).

Sample Size

Power analysis was performed using the G-Power V.3.1.9.6
(University of Kiel, Kiel, Germany) program to determine the
sample size of the study. In the power analysis based on the dry
mouth group data of the reference article (5), it was calculated
that 80% power with 5% type 1 error level could be obtained with
total 34 patients (17 patienst for each group) (d=0.91 effect size).

Randomisation

The random allocation sequence was generated using IBM
Statistical Package for the Social Sciences version 22 (IBM SPSS
Corp.; Armonk, NY, USA) in charge of allocation. Stratified
randomization technic is used. This method was gradually
made in such a way that each group had its own subgroup.

Blinding

The principal investigator was not involved in the treatment
sessions of the participants and was blinded to group allocation
while making the assessments and plotting the data. The
participants were asked not to reany information about group
allocation to the principal investigator (B.B.C.) performing the
assessments.

Statistical Analysis

At the end of the study, the data were analyzed using the IBM
Statistical Package for the Social Sciences version 20.0 (IBM
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SPSS Corp.; Armonk, NY, USA). The Kolmogorov-Smirnov test
was used to determine whether the continuous variables were
normal distributions. Means and standard deviations were
used for continuous variables, and numbers and percentages
for categorical variables. The Independent samples test, Mann-
Whitney U test and Chi-Squared test were used to compare
demographic and disease-related data between groups,
depending on whether the data were normally distributed or
not. Baseline values of all assessed parameters were compared
between groups using one-way ANOVA. A mixed-model
repeated measures ANOVA was used to analyze changes in
saliva flow rate, health status, OHRQOL, depression, anxiety,
quality of life and sleep quality in the intervention and control
groups. A p-value <0.05 was accepted significant. Partial eta-
squared (m?) calculated by SPSS, was used to gauge effect size
(over 0.14=large effect size 0.06=medium effect size, less than
0.01=small effect size) (28).

RESULTS

A total of 54 volunteers who met the inclusion criteria were
randomly divided into 2 groups; the intervention group (n=27)
and the control group (n=27) with SPSS 22.0 package program.
Inthe intervention group, 7 participants left the training because
they could not get permission from work and 2 participants
could not continue the program because she started work
after starting treatment. In the control group, 9 participants
left the training because they could not get permission from
work and did not continue the program regularly, thus all these
participants’ data were excluded. This study was completed
with a total of 36 participants; 18 individuals with pSS [female
16 (88.9%)/male 2 (11.1%)], (mean age, 49.50+10.19 years) in
the intervention group and 18 individuals with pSS [female 16
(88.9%)/male 2 (11.1%)], (mean age 49.83%9.43 years) in the
control group. Figure 3 shows a flowchart of the study design.
There were no adverse events reported with the program. The
rate of participation in the treatment sessions was 100%. Age,
sex, height, body weight, BMI, period of study (years), duration
of disease (months), family history of rheumatic disease, and
Chisholm-Mason Grading system grade are shown in Table 1.
No significant differences were detected between the groups
in terms of age (p=0.919), height (p=0.571), body weight
(p=0.801), BMI (p=0.420), duration of pSS (p=0.401), family
history of rheumatic disease (p=0.931), and Chisholm-Mason
Grading system grade (p=0.700).

Recruitment

The datesdeterminingthe recruitment periodswere 01.14.2019-
11.20.2019. Volunteers were selected from individuals with pSS
who applied to the rheumatology clinic of the the university
hospital and met the inclusion and exclusion criteria. At the
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first interview with the participants, they were asked whether
they volunteered to participate in the study. An appointment
was made for another day in order to evaluate the volunteers.

Primary Outcome Measure

Statistically significant improvement was observed in
unstimulated SFRM (mL/min) and Stimulated SFRM (mL/min) in
the intervention group when pre- and post-treatment outcomes
were compared (p<0.001, p<0.001, respectively). When the
difference values of stimulated and unstimulated SFRM were
compared post treatment, they were significant in favor of
the intervention group (p<0.001, p<0.001, respectively). The
results of ANOVA, unstimulated SFRM for the group factor
(F=67.22; p=0.00; n*=0.66) and group X time interaction
(F=59.90; p<0.001; 1n*=0.63), and Stimulated SFRM for the
group factor (F=164.07; p<0.001; n?=0.82) and group X time
interaction (F=108.04; p<0.001; n*=0.76) revealed statistically
high levels of effect (Table 2).

Secondary Outcome Measures

Statistically significant improvement was observed in HAQ,
OHIP-14, OHRQOL-UK, BDI, BAI, SF-36 (physical component
and mental component), and PSQI in both the groups when
pre- and post-treatment outcomes were compared (p<0.001,
p=0.001; p<0.001, p<0.001; p<0.001, p<0.001; p<0.001,
p<0.001; p<0.001, p<0.001; p<0.001, p<0.001; p<0.001,
p<0.001; p<0.001, p<0.001, respectively). When the difference
values of HAQ, OHIP-14, OHRQOL-UK, BDI, BAI, SF-36 (physical
component and mental component), and PSQI were compared
post treatment, they were significant in favor of the intervention
group (p=0.013, p<0.001, p<0.001, p<0.001, p=0.043,
p<0.001, p<0.001, p<0.001, respectively). The results of
ANOVA, HAQ for the group factor (F= 44.01; p<0.001; n?=0.56)
and group x time interaction (F=17.49; p<0.001; 1?=0.34),
OHIP-14 for the group factor (F=338.04; p<0.001; 1*=0.90)
and group X time interaction (F=61.29; p<0.001; 1?=0.64),
BDI for the group factor (F=125.39; p<0.001; ?=0.78) and
group X time interaction (F=56.61; p<0.001; 1?=0.62), BAI
for the group factor (F=96.37; p<0.001; n?=0.73) and group X
time interaction (F=39.56; p<0.001; n?=0.53), SF-36 Physical
component for the group factor (F=296.36; p<0.001; 1>=0.90)
and group X time interaction (F=29.40; p<0.001; n*=0.47), SF-
36 mental component for the group factor (F=330.84; p<0.001;
1n?=0.90) and group X time interaction (F=44.20; p<0.001;
1?=0.57), and PSQI for the group factor (F=127.66; p<0.001;
1?=0.79) and group X time interaction (F=103.61; p<0.001;
1?=0.75) revealed statistically significant differences. There
was also OHRQOL-UK for the group factor (F=4.81; p=0.03;
1n?=0.12) and group x time interaction (F=4.22; p=0.04;
n?=0.11) revealed statistically modarete differences (Table 2).
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DISCUSSION

In this study, 8 weeks of IFC therapy was applied to individuals
with pSS as active and sham-based methods together with
clinical Pilates exercises. Our results, salivary flow rate in
individuals with pSS increased significantly compared to
sham and its effectiveness was maintained over time. When
the post-treatment data were compared, the groups did
not show superiority to each other in any other parameters.
Therefore, effect size analysis was performed, which showed
that intervention group had a greater effect on salivary flow
rate, health status, OHRQOL, depression, anxiety, general
quality of life and sleep quality. Consequently, increasing
salivary flow rate with IFC therapy in individuals with pSS
helped improve clinical symptoms. In addition, clinical Pilates
exercises contributed to the improvement of disease effects

and psychosocial parameters. IFC therapy helps individuals
receive a treatment safely because it does not cause pain or
discomfort. Moreover, we believe that IFC therapy motivates the
participants by improving their salivary functions and hence
supports them psychosocially. In line with all these results, all
our hypotheses were confirmed.

Low saliva secretion observed in individuals with pSS has
a negative effect on oral health. As stated in the 2019
recommendation report of EULAR, studies have shown that
electrical stimulation, a non-pharmacological treatment
method used to treat dry mouth, is effective in stimulating saliva
production (1). Strietzel et al. (29) stated that saliva production
increased with oral mucosa stimulation using a custom
intraoral removable device. However, the clinical application of
these technologies for dry mouth has been limited due to the

[ Enroliment |

[Asscssed for eligibility (n=59) ]

Excluded (n=5)
« Who do not meet the
———— inclusion critena (n=5)
Randomized (n=54)
[ Allocation ] Jr
Group I (n=27) Group II (n=27)
Received allocated * Received allocated
intervention (n=27) mtervention (n=27)
« Did not receive allocated + Did not receive allocated
mtervention (n=0) mtervention (n=0)

+ ‘; F ollow Up
ﬂ)st to follow-up (n=0) / Lost to follow-up (n=0) \
Discontinued intervention (n=7 Discontinued intervention (n=9
not get permission from work), not get permission from work)
(n=2 started to work)
2 Analysis ] v

Analysed (n=18)

« Excluded from analysis (n=0)

Analysed (n=18)
» Excluded from analysis (n=0)

Figure 3. The flow chart of the study.
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Table 2.Changes over time within and between groups

Post-treatment At 20t At 32nd At 44t F(p)
. Pre-treatment E
Variables M+ SD (At 8™ weeks) weeks weeks weeks (plf ¢ | Interaction
(M £ sD) (M £ SD) (M £ SD) (M £ SD) (M +sp) | 8roupettec effect
Unstimulated SFRM (mL/min)
. 67.22 59.90
+ + + + +
Intervention group 1.48£1.05 4.94+1.58 5.10£1.71 4.53%£1.79 3.91+1.73 (<0.001%) (<0.001%)
Control group 1.99+1.86 1.94+1.74 2.26+1.55 1.91£1.50 1.52+1.40
Pazrtlal eta- squared 0.664 0.638
()
Stimulated SFRM (mL/min)
. 164.07 108.04
+ + + + +
Intervention group 1.75+0.93 5.74+1.45 6.30+1.38 6.04+1.42 5.23+1.33 (<0.001%) (<0.001%)
Control group 2.49+2.21 2.48+1.83 3.25%£1.81 3.01£1.79 2.44+2.07
Pazrtlal eta- squared 0.828 0.761
)
HAQ
. 44.01 17.49
+ + + + +
Intervention group 0.81+0.55 0.34%+0.39 0.36+0.38 0.36+0.38 0.40+0.41 (<0.001%) (<0.001%)
Control group 0.65+0.43 0.40+0.27 0.42+0.27 0.52+0.20 0.77+0.22
Pazr’ual eta- squared 0.564 0340
()
OHIP-14
. 338.04 61.29
+ + + + +
Intervention group 30.94+6.03 7.8312.12 5.66%2.35 7.94+2.12 8.94+2.31 (<0.001) (<0.001%)
Control group 26.27£5.65 16.661+5.16 14.441+4 .44 17.441+4.50 19.50+4.87
Pazrt|al eta- squared 0.909 0.643
()
OHRQOL-UK
Intervention group 36.11+3.67 47.05+£1.16 45.611£2.14 44331216 48.77+2.33 4.81(0.03%) 4.22 (0.04%)
Control group 38.83+3.01 42.61+2.42 41.11£2.94 39.55+2.93 36.77+2.21
Pazr’ual eta- squared 0124 0110
()
BDI
. 125.39 56.61
+ +
Intervention group 20.44£8.24 4.38+3.48 3.83295 4.772.66 5.772.69 (<0.001) (<0.001%)
Control group 15.88+6.21 7.6612.63 6.382.11 14.222.15 20.112.02
Pazrtlal eta- squared 0.787 0.625
()
BAI
. 96.37 39.56
+ + + + + -
Intervention group 21.94+10.80 7.05£5.05 6.4414.76 6.11£2.92 7.22+£3.17 (<0.001) (<0.001%)
Control group 19.44+6.07 8.1612.12 7.161£2.17 16.00+4.07 22.22+3.28
(F:]azgtlal eta- squared 0.739 0.538
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Table 2. Continued

Post-treatment th nd
. Pre-treatment N At 20 At 32 At 44" weeks F(p) F (p).
Variables M+ SD (At 8™ weeks) weeks weeks M+ SD fect  Interaction
(M  SD) (M £ sD) (M £ SD) (M £ SD) (M£5D) | group effec effect
SF-36
Physical component
. 296.36 29.40
Intervention group 154.72+62.65 312.50+£51.54 342.36141.84 | 322.95+44.70 | 302.98+43.56 (<0.001%) (<0.001%)
Control group 176.25+49.61 274.30£35.58 277.49138.68 | 260.79140.97 | 239.61£42.60
Pazr‘ual eta- squared 0.900 0471
()
Mental component
Intervention group 136.40+46.92 341.67£37.00 310.80£35.98 | 292.30+38.43 | 274.50+41.99 (33?)3;‘*) (<?)40%9| %)
Control group 175.69+38.52 279.49126.75 255.32429.47 | 235.08%£33.32 | 216.39£32.49
Pazrtlal eta- squared 0.909 0573
()
PSQI
Intervention group 9.8314.80 3.051£3.26 3.331£3.25 3.66%3.36 4.22+3.49 (<102?)(()5$*) (gé)?)((;':*)
Control group 9.77+3.37 6.2212.60 8.33+2.93 11.22+3.37 14.72+3.26
Pazrtlal eta- squared 0.790 0753
()
*F: Spanova Statistics, M: Mean, SD: Standard Deviation, SFRM: Salivary Flow Rate Measurement, HAQ: Health Assessment Questionnaire, OHIP-14: Oral Health Impact
Profile-14, OHRQOL-UK: Oral Health-Related Quality of Life-United Kingdom Questionnaire, BDI: Beck Depression Inventory, BAI: Beck Anxiety Inventory, SF-36: Short Form-
36, PSQI: Pittsburgh Sleep Quality Index, mL: Milliliter, min: Minute.

discomfort from electrical stimulation and the unavailability
of portable devices. In the literature, the focus has mostly
been on electrotherapy in the treatment of dry mouth. In
the meta-analysis study conducted by Sivaramakrishnan and
Sridharan (8). it was reported that the current type, frequency
and amplitude of electrotherapy do not support its use in
individuals with pSS.

A study was conducted on IFC therapy and its effect on dry
mouth was examined. In a pilot study conducted by Hasegawa
etal. (5), it was found that IFC therapy applied as a single session
slightly increased the saliva flow in people with dry mouth and
stimulated saliva secretion.

IFC therapy stands out as an effective electrical stimulation
method since it is painless and does not cause discomfort (30).
In parallel with this study, our study shows that IFC therapy
applied under the supervision of a physiotherapist is associated
with clinically significant improvement and active IFC therapy
+ clinical Pilates exercises led to high clinical improvement
at all time points follow-up period. We think that the amount
of saliva increases with its effect on the submandibular and
sublinguinal glands, which constitute approximately 70% of
saliva production. The fact that the participants were under
observation during the application provided a more controlled
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progression of the treatment and reduced the possibility of any
side effects.

The effects of dry mouth on life expectancy in individuals with
pSS have been shown in various studies in the literature. In a
descriptive study, Fernandez-Martinez et al. (31) reported that
symptomatic treatment of dry mouth would help to improve
the oral quality of life of these individuals by preventing
infections, caries, and tooth loss. Rusthen et al. (32) reported
that low saliva secretion observed in individuals with pSS
may have a significant negative effect on oral health and may
contribute to speech, eating, and swallowing difficulties as well
as mucosal infection and tooth decay. In the literature, the oral
health-related OHRQoL questionnaire is widely used in these
individuals and that the quality of life of these individuals
decreases (33). In our study, we thought that the psychosocial
effect caused by the burden of rheumatic disease contributes
to the deterioration of oral quality of life in addition to the
deterioration of physical oral health due to dry mouth. As a
result of our study, significant improvements were obtained in
the quality of life related to oral health. Active IFC therapy +
clinical Pilates exercises led to modate clinical improvement at
all time points follow-up period. Physical effects due to oral
diseases and psychosocial disorders resulting from disease-
related parameters should be taken into consideration. In
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addition to the physical oral health deterioration due to
xerostomia, we thought that psychosocial effects caused by
the burden of rheumatic diseases may be responsible for the
deterioration of oral quality of life in individuals with pSS.
Therefore, we believe that xerostomia should be treated in
these individuals.

pSS is basically affects individuals emotionally. The depression
rate seen in pSSis from 32 to 45.8% higher than healthy controls
(34). Inal et al. (35) emphasized that the presence of depression
in pSS is associated with persistent fatigue, decreased OHRQolL,
loss of work productivity, increased physical disability, and
medical costs. Anxiety, another psychosocial condition in
pSS. Kotsis et al. (36) stated anxiety is more common than
depression in pSS, but the prognosis is worse in the presence
of depression in patients with pSS. Our study is the first to
examine the effects of dry mouth treatment on depression and
anxiety in individuals with pSS. In the present study, significant
improvements were obtained in depression and anxiety in both
groups. Active IFC therapy + clinical Pilates exercises led to hight
clinical improvement at all time points follow-up period. We
believe that adding clinical Pilates exercises to the treatment
positively affects the impact of the treatment by improving the
mood level.

In the study of Strombeck et al. (37) by dividing 21 women
with pSS into two groups, the exercise group was given 45
minutes of moderate to high-intensity aerobic exercise
(Nordic walking) 3 days a week for 12 weeks. The control
group was applied low-intensity home exercise program
including flexibility exercises. As a result, aerobic exercise has
positive effects on aerobic capacity, fatigue and depression.
Ng et al. (38) showed that low physical activity was associated
with depression and daytime sleepiness when they compared
273 individuals with pSS with age, gender and BMI-matched
healthy controls. These researchers recommended that
clinicians should explore the clinical benefit of increased
physical activity as part of a holistic approach, considering
the risk of developing secondary chronic disease due to low
physical activity levelsin pSS(38). In line with thisinformation,
we also examined the effectiveness of clinical Pilates exercises
on participants in our study. In addition, we believe that the
clinical Pilates exercises applied contribute positively to the
improvement of the participants’ psychosocial factors. We
advocate that the psychosocial parameters of the individuals
with pSS improved in both groups, as a result of increasing
the well-being with the clinical Pilates exercises. Therefore,
we recommend that clinical Pilates exercises be added
to treatment programs and the effectiveness of different
exercises be investigated.

Oral quality of life scales are generally used in studies on
quality of life in patients with pSS. However, we thought
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of evaluating the general quality of life of these patients
because they not only have dry mouth complaints but also
have extraglandular findings. In a cross-sectional study on 304
female patients with pSS, Liu et al. (39) found that these patients
have low quality of life together with anxiety and depression;
pain and fatigue may be the main factors contributing to the
increase in anxiety and depression by decreasing their quality
of life. In our study, significant improvements were achieved
in both groups in all parameters related to oral health and
general health. At all time points, higher clinical improvement
was achieved in favor of the active IFC therapy + clinical Pilates
exercises. This result has shown us that the increased amount
of saliva with IFC therapy has a positive effect on both oral and
general health. We also believe that the clinical Pilates exercise
program we applied supports the recovery process.

Chung et al. (40) reported in a study conducted on 257
individuals with pSS that the sleep quality is commonly
deteriorated in these patients and the patients with poor
symptom status were associated with low sleep quality. Also,
they stated that it is necessary to be aware of low sleep quality
in pSS with poor symptom status. In the present study, it was
observed that the improvement in sleep quality was significant
in both groups after treatment. Sleep quality was significantly
improved at all time points in active IFC therapy+ clinical
Pilates exercises. This result showed us that the IFC therapy we
used to improve dry mouth symptoms increased sleep quality.
In addition, it showed that increasing physical activity with
clinical Pilates exercises contributed more positively to the
result as a supportive treatment.

Strength and Limitations

Our study is the first randomized controlled single blind study
to examine the effectiveness of IFC treatment in the treatment
of dry mouth in individuals with pSS. Treatment was applied
only to patients with dry mouth caused by pSS (excluding
other factors that may cause dry mouth) and the groups were
homogeneous in terms of sociodemographic characteristics
with the stratified randomization technique. In addition,
the mechanism of action of IFC therapy was explained to
all participants schematically before starting the treatment.
It is also the first study to examine the effect of dry mouth
treatment on depression and anxiety in pSS. Another important
point is that long-term follow-up was performed to determine
the permanent effect of IFC therapy + clinical Pilates exercises
in individuals with pSS. All these parameters are the strengths
of our study. Our study has certain limitations. This study
was that there is no third group to which only IFC therapy is
applied. This may have influenced our view of the pure efficacy
of IFC therapy. Although this type of current, discovered in
the 1950s, is considered a limitation in terms of being an old
application, the current has been used in the treatment of dry
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mouth, which is one of the main problems of pSS, a common
and current disease.

The sample loss was 33% in our study. The reason for the
participants not continuing the therapy program was related
to their private life; therefore, we did not examine it in detail.
In future studies, we recommend that the effect of pSS on the
individuals’ life should be examined in more detail in terms of
adaptation to therapy.

CONCLUSION

IFC therapy can be used as an effective treatment method in
the management of symptoms and increased the effectiveness
of exercise in pSS. Increasing the salivary flow rate in
individuals with pSS helped to management clinical symptoms,
contributing to the improvement of psychosocial parameters
such as health status, oral and general health-related quality
of life, depression, anxiety, and sleep quality. The effectiveness
of IFC therapy was preserved against time. The clinical pilates
exercises applied positively contribute to the improvement of
the psychosocial factors of the individuals with pSS. Therefore,
we suggest adding IFC therapy to exercise in pSS.

We believe that non-pharmacological, inexpensive, easily
accessible, up-to-date and technological approaches that can
treat dry mouth should be developed for future studies.
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OBEZ KADINLARDA MAT VE REFORMER PILATESIN KAS ISKELET
SISTEMI SIKAYETLERI, VUCUT KOMPOZISYONU VE YA§AM__KALiTESiNE
ETKISININ KARSILASTIRILMASI: RANDOMIZE KONTROLLU GALISMA

0z

Amag: Bu ¢alismanin amaci, mat pilates ve reformer pilates egitiminin obez kadinlarda kas iskelet sistemi sikayeti,
viicut kompozisyonu ve yasam kalitesine etkilerini incelemektir.

Yontem: Randomize kontrollii calismaya, yaslar 20-45 arasinda degisen, viicut kiitle indeksi (VKI) 30 kg/m? ve tizeri
36 obez kadin dahil edildi. Katihmailar mat pilates grubu (n=18) ve reformer pilates grubu (n=18) olmak tizere ikiye
ayrildi. Mat pilates ve reformer pilates grubundaki olgulara 8 hafta boyunca, haftada 3 giin, giinde 60 dakika pilates
egitimi verildi. Egitim 6ncesi ve sonrasi olgularin ekstremite ve govde cevre 6lgtimleri Gullick seridiyle, VKi voit akilli
bluetooth dijital baskiil ile, kas iskelet sistemi sikayetleri Nordic Kas Iskelet Sistemi Anketi ile yasam kaliteleri ise
Obezlere Ozgii Yasam Kalitesi Anketi ile degerlendirildi.

Bulgular: Her iki grubun yas, boy, kilo ve pilates egitimi oncesi VKi arasinda anlamli fark bulunmadi (p>0,05). Mat
pilates grubu ve reformer pilates grubu on test -son test kilo, VKi, bel ¢evresi, kalca cevresi, bel/kalca orani, yag
orani, kas orani ve visseral yag orani degerleri arasinda anlamli derecede azalma elde edildi (p<0,01). Gruplar arasi
karsilastirmada sadece bel cevresi (p<0,002), bel/kalca orani (p<0,001) on test-son test degerleri ile son test kas
orani degerleri arasinda anlamli azalma gortildi (p<0,031). Mat pilates grubu kas iskelet sistemi sikayetleri (boyun,
omuz, Ust sirt, el, kol, kalca, diz, ayak ve dirsek) on test-son test degerleri arasinda anlamli fark bulunmadi (p>0,05).
Reformer pilates grubunun on test-son test kas iskelet sistemi sikayetleri (boyun, omuz, Ust sirt, dirsek, el, kalca ve
diz bolgesi) degerleri arasinda anlamli fark bulundu (p<0,05). Mat pilates (p<0,01) ve reformer pilates grubu yasam
kalitesi on test-son test degerleri arasinda anlamli derecede iyilesme goriiltirken (p<0,01) gruplar arasi 6n test-son
test yasam kalitesi degerleri arasinda anlamli fark bulunmadi (p>0,05).

Sonug: Calismamizin sonuglari, her iki pilates egzersizlerinin viicut kompozisyonu ve yasam kalitesini artirdig,
reformer pilatesin ise kas iskelet sistemi sikayetlerini azaltarak mat pilatese gore pozitif yonde daha etkili oldugunu
gosterdi.

Anahtar Kelimeler: Viicut kompozisyonu, Kas iskelet sistemi sikayetleri, Obezite, Pilates, Yasam kalitesi

COMPARISON OF THE EFFECTS OF MAT AND REFORMER PILATES ON
MUSCLE SKELETAL SYSTEM COMPLAINTS, BODY COMPOSITION AND
QUALITY OF LIFE IN OBESE WOMEN: RANDOMIZED CONTROLLED STUDY

ABSTRACT

Purpose: The purpose of this study is to examine the effects of mat pilates and reformer pilates training on
musculoskeletal complaints, body composition and quality of life in obese women.

Methods: A randomized controlled study included 36 obese women aged between 20-45 years with a body mass
index (BMI) of 30 kg/m? and above. Participants were divided into two groups as mat pilates group (n=18) and
reformer pilates group (n=18). Pilates training was given to the cases in mat pilates and reformer pilates groups
for 60 minutes per day, 3 days per week for 8 weeks. Before and after the training, the extremity and trunk
circumference measurements of the cases were evaluated with Gullick strip, BMI with voit smart bluetooth digital
scale, musculoskeletal complaints were evaluated with Nordic Musculoskeletal System Questionnaire and quality
of life was evaluated with Obese Specific Quality of Life Questionnaire.

Results: No significant difference was found between the age, height, weight and pre-pilates training BMls of
both groups (p>0.05). A significant decrease was obtained between the pre-test and post-test weight, BMI, waist
circumference, hip circumference, waist/hip ratio, fat ratio, muscle ratio and visceral fat ratio values of the mat
pilates group and the reformer pilates group (p<0.01). In the comparison between the groups, a significant
decrease was observed only between the pre-test and post-test values of waist circumference (p<0.002), waist/
hip ratio (p<0.001) and post-test muscle ratio values (p<0.031). No significant difference was found between the
pre-test and post-test values of the mat pilates group’s musculoskeletal complaints (neck, shoulder, upper back,
hand, arm, hip, knee, foot and elbow) (p>0.05). A significant difference was found between the pre-test and post-
test values of the reformer pilates group’s musculoskeletal complaints (neck, shoulder, upper back, elbow, hand,
hip and knee area) (p<0.05). While there was a significant improvement between pre-test and post-test quality of
life values of the mat pilates (p<0.01) and reformer pilates groups (p<0.01), there was no significant difference
between pre-test and post-test quality of life values between the groups (p>0.05).

Conclusion: The results of our study showed that both pilates exercises increased body composition and quality of
life, while reformer pilates was more effective than mat pilates by reducing musculoskeletal complaints.

Keywords: Body composition, Musculoskeletal complaints, Obesity, Pilates, Quality of life
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Obez Kadinlarda Pilatesin Etkisi

GIRIS
Obezite, yag dokusunun asiri artisi sebebiyle meydana gelen
yaygin bir halk sagligi sorunudur. Basta gelismis tlkeler olmak
uzere tilkemizde de gortilme sikligi gittikce artan kiresel bir
problemdir (1). Diinya Saglik Orgiitii verilerine gore, Diinya’da
yaklastk 600 milyon insanin obez kategorisinde oldugu
belirtilmektedir (2). Ekonomik Kalkinma ve isbirligi Orgiitii
(Organisation for Economic Co-operation and Development-
OECD) 2015 verilerine bakildiginda OECD tilkelerindeki yetiskin
nifusun %19,5'inin obez oldugu ayrica Meksika, Macaristan ve
Amerika Birlesik Devletleri gibi tilkelerde ise her ti¢ kisiden en
az birinin, ingiltere ve Finlandiya’da her dort kisiden birinin
obez oldugu goriilmektedir. Ulkemizde de obezitenin hizli
arttigl, Turkiye Diyabet Epidemiyolojisi Calismasi | (TURDEP
I) ve TURDEP Il ¢alismalarina gore obezite orani kadinlarda
%32,9'dan %44,2’ye, erkeklerde %13,2’den %27,3’e, toplamda
%22,3'ten %31,2'ye yikseldigi gorilmektedir (3).

Obeziteye vyas, cinsiyet, egitim, yanhs beslenme, aktivite
yetersizligi, sosyo-kiiltiirel ve ekonomik yapi, genetik, depresyon,
sigara, alkol, ilaclar, dogum sayisi gibi bircok faktoriin neden
oldugu bilinmektedir (4). Ayrica teknolojinin hizla gelismesi,
insanlarin beslenme aliskanlklarindaki farklihklar ve yasam
bicimlerindeki degisimin, obezite gorilme oraninin artmasi
morbidite ve mortalite orani icin onemli bir risk faktortdir
(5). Obezite, oltimcil hastaliklara neden oldugu gibi kas iskelet
sistemi rahatsizliklarina da neden olabilecek 6nemli bir risk
faktoridir. Bu sisteme ait bircok mekanik bozuklugun kisilerin
yasam kalitesini olumsuz yonde etkileyen depresyon gibi cesitli
mental rahatsizliklari da beraberinde getirdigi goriilmektedir (6).

Obezitenin tedavisinde; tibbi beslenme tedavisi, egzersiz
tedavisi, davranis degisikligi tedavisi, ilac tedavisi, cerrahi tedavi
yontemleri uygulanmaktadir. Tedavide hayat tarzi degisikligine
agirhk verilerek, hastanin kilo vermesini saglamaktan ziyade
obeziteye bagh gelisen komplikasyonlar diizeltmek ozellikle
amaclanmaktadir. Obezite tedavisi suresince en onemli
basamagin diyet ve egzersiz tedavisi oldugu bilinmektedir (7).

Pilates, Joseph Hubertus Pilates tarafindan gelistirilmis
bireylerin zihinsel ve bedensel butiinligl dengeleyebilen ve
genel saglik durumunu iyilestirebilen egzersizler buttinudr
(7). Pilates egzersizlerin amaci; karin ve sirt bolgelerini esit
oranda giiclendirerek, viicudun st bolgesinde saglam bir
iskelet yapisi olusturmayi hedefleyen pilates egzersizleri, yerde
mat Uzerinde [mini ve swiss ball gibi araclar yapilan egzersizleri
iceren Klasik/klasik/geleneksel pilates, gelistirilmis/uyarlanmis
pilates (reformer pilates ekipmanlari-hem vyiiksek hem de
disuk yuklenmeli egzersizleri birlestirir, fitness tabanlhdir
ve arac-gerec icerebilir) ve klinik pilates (fizyoterapistlerin
tedavi icin kullandigi tip)] olmak uzere t¢ temel formda
siniflandinimistir (8).
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Glnumiizde pilatesin rehabilitasyon programlari agisindan da
poptilaritesi artmakta olup agri, esneklik, fiziksel uygunluk,
yasam kalitesi, viicut kompozisyonu ve kor stabilitesi gibi pek cok
parametre tizerine pozitif etkisinin oldugu gorilmektedir (9).
Kas iskelet sistemi agrilari olan olgularda pilatesin giiclendirme
egzersizlerine kiyasla eklem hareket acisi, fiziksel uygunluk ve
cekirdek kuvveti tizerine daha etkin oldugu ve obez bireylerde
tedavi programina eklenmesinin iyilik halinin artirnlmasina
katki sagladigi belirtilmektedir (10,11). Literattire bakildiginda
mat ve reformer pilatesin obez bireylerde kas iskelet sistemi
sikayetleri, viicut kompozisyonu ve yasam Kkalitesine olan
etkisini birlikte inceleyen bir calismaya rastlanmamistir. Rosa ve
dig. (12) kas iskelet sistemi sikayetlerinin obez bireylerde yasam
kalitesini negatif yonde etkileyen onemli bir sorun oldugunu
ve sistemsel sikayetlerin onlenmesi ve rehabilitasyonu icin
multidisipliner calismalarin 6nemini vurgulamislardir. Ayrica
konuyla iliskin yeni calismalara ihtiyac duyuldugunu ifade
etmislerdir.

Bu calismada; obez kadinlarda mat pilates ve reformer
pilatesin kas iskelet sistemi sikayetleri, viicut kompozisyonu ve
yasam kalitesi tizerine etkilerini karsilastirarak literattire katki
saglamak amaclanmistir.

YONTEM

Cahsmaya, Mart 2023-Temmuz 2023 tarihleri arasinda Ozel
Saghkli Yasam ve Pilates Merkezi'ne gelen dahil edilme
kriterlerine uygun obez, viicut kiitle indeksi (VKi) 30 ve iizeri,
egzersiz yapmayi engelleyecek kardiyovaskiiler, pulmoner ve
ortopedik herhangi bir hastaligi olmayan, uygulanacak egzersiz
programina diizenli olarak katilabilen, son 6 ay icerisinde
operasyon gecirmeyen, baska bir spor veya diyet programina
dahil olmayan 20-45 yas arasi, obez 36 kadin gonilli olarak
dahil edildi. Katihmcilar, web sitesinde “Research Randomizer”
isimli  randomizasyon programi ile rastgele numaralarla
randomize edildi. Numaralarin, bilgisayar programi tarafindan
hangi gruba ait olduklari 6nceden belirlenmis ve numaralar
kapali zarflara konulmustur. Zarflar, katilimcilarin gelis sirasina
gore secilerek her bir bireyin hangi egzersiz grubuna dahil
olacagi belirlenmistir. Randomizasyon sonucunda, 20 Kkisi
Mat Pilates Egzersiz Grubu'na (MPG) dahil edilirken, 20 kisi
Reformer Pilates Grubu’na (RPG) dahil edilmistir. MPG: 30, 11,
38, 14, 16, 2, 5, 9, 33, 35, 19, 29, 34, 15, 23, 20, 40, 3, 39, 25
RPG: 4, 37,1, 22, 31,10, 7,17, 8, 13, 26, 6, 21, 27, 36, 32, 24,
28, 12, 18 seklinde randomize olarak grup dagilimi yapilmistir.
Calismaya, baska bir spor veya diyet programina dahil olan,
efor kapasitesini kisitlayan kardiovaskiiler sistem rahatsizligi
olan, egzersiz kontrendikasyonu olan, kontrol edilemeyen
hipertansiyonu olan, vertigosu, ciddi respiratuvar bozuklugu ve
gecirilmis koroner arter hastaligi olanlar dahil edilmedi.
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prensiplerine uygun olarak ytrutialmastar.

Dederlendirme ve Yontemi

Katilimcilara sertifikali egitmen tarafindan, 8 hafta boyunca
haftada 3 giin ve 60 dakika (sirasiyla 5 dk. klasik/geleneksel
pilates, egzersiz, 5 dk. soguma) mat pilates ve reformer
pilates egitimi verildi. Egitim programina baslamadan once
katihmcilara mat pilates ve reformer pilatesin temel hareket
prensipleri (fundamentals) anlatilip, uygulamalar gosterildi.
Ayrica katiimcilara ¢alisma siiresince herhangi bir 6zel diyet
uygulanmadi ve giinliik beslenme aliskanliklarini stirdtirmeleri
istendi (Sekil 1).

Egzersiz programlari: Tablo 1 ve Tablo 2'de 8 haftalik mat
pilates ve reformer pilates egitimleri detayh olarak verilmistir
(13).

Veri Toplama Araclari

Sosyodemografik ve Klinik Bilgiler Formu: Yas (yil), boy (cm),
viicut agirh@ (kg), VKi (kg/m?), bel ve kalca cevresi ile bel/kalca
oranlari kaydedildi.

Viicut Agirhg Olciimii: Hassaslik derecesi 0,1 kg olan Voit
marka akilli bluetooth dijital baskul yag olclim ve viicut
analizi tartisi ile katihmcilarin tzerinde sort, tisort olacak
sekilde, ayakkabisiz olarak standart tekniklere gore alinmistir.

Cahsmaya katilan géniillii 40 obez
kadin

Randomizasyon yontemi

'a N e N
Mat pilates grubu Reformer pilates grubu
(n=20) (n=20)
X v i | % /
e B\ @ N
ilk degerlendirme. ilk degerlendirme.
|| 1 Kkisi gebelik, 1 kisi || 2 kisi devamsizlik
devamsizlik sebebiyle sebebiyle ¢aliymadan
galiymadan ayrildi. ayrildi.
. 4 o 4
@ N V- >
8 hafta sonunda son 8 hafta sonunda son
|| degerlendirilmesi yapilan || degerlendirilmesi yapilan
(n=18) (n=18)
A y A\ Yy

Sekil 1. Calismanin akis semasi.
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Boy: Seca marka boy olcer ile ayakkabisiz olarak olculdi (14).

Viicut Kiitle indeksi: VKi, [viicut agirhigi/(boy)?y formiili ile
hesaplanmistir (15).

Cevre Olcgiimii: Cevre olcimii Gullick seridi kullanilarak bel,
abdomen, kalca bolgelerinden standart tekniklere gore yapildi.
Her bir bolgeden iki 6lctim yapilarak ortalamasi alindi (16).

Nordic Kas iskelet Sistemi Anketi: ilk defa Kuorinka ve dig.
(17) tarafindan kullanilan bu ankette katihmciya son bir yil,
son bir ay ve bir hafta icinde dokuz viicut alanindaki (boyun,
omuz, dirsek, el bilegi/el, sirt, bel, kalca/uyluk, diz ve ayak
bilegi/ayak) agrinin ilk baslama yasi, agri nedeniyle hastaneye
yatma ve gorev degistirme varligl, son bir hafta, bir ay ve bir yil
icinde agri sorunu yasayip yasamadigl, agrinin giinliik yasamini
etkileyip etkilemedigi, bu nedenle hekime/fizyoterapiste
gidip gitmedigi, agri kesici kullanimi ve agri nedeniyle rapor

Tablo 1. Sekiz haftalik mat pilates egzersiz egitimi

* Roll down (yuvarlanma)

* Toy soldier (oyuncak asker)

* Mini squat (minik comelme)

Isinma egzersizleri (1 set,

10 tekrar) * Tempolu adimlama

« Side stretch
e Chest stretch

* Breathing (nefes)

* Roll up (yuvarlama)

* Shoulder bridge (omuz koprisi)

* Chest lift with rotation (rotasyonlu
gogus kaldirma)

* Marching (ytriime)

Mat pilates * Criss-cross (¢apraz)
egzersizleri 1-4. hafta
(1 set, 10 tekrar)

4-8. hafta

(1 set, 20 tekrar
therabant ile)

* Toe taps from chair position (masa
pozisyonu karin calismasi)

* Single leg circle (tek bacak cember)

* Side lying (yan yatma, yan tekme)

* Back, hip twist (kalca biikme)

* Swan (kugu), Cobra (kobra)

* Single leg, kickin (tek ayak tekme)

* Quadruped (dort ayak egzersizleri)

* Push up (yukari itme)

* Clam (istiridye egzersizleri)

* Elbow plank (dirsek plank)

* Quadriceps esnetme

* Hamstring esnetme

Soguma egzersizleri (1

set, 10 tekar) * Kalga addiiktor, fleksor esnetme

* Triceps stretch/kol-omuz esnetme

* Child’s pose (cocuk pozu)
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alip almadi@i ile ilgili guvenilir bilgi saglayan, kendi kendine
veya kisisel gorisme teknigi ile doldurulabilen bir ankettir.
Genisletilmis Nordic Kas iskelet Sistemi Anketi (GNKISA) ¢alisan
ve/veya genel toplumlarda yapilan calismalarda kas iskelet
sistemi agrilari ve ilgili durumlar icin kullanilabilen bir 6lcektir.
Calismamizda GNKISA calismaya katilan bireyler tarafindan
doldurulmustur. Tum sorularin cevaplanmasi 10-15 dakika gibi
kisa bir zaman almaktadir (18).

Obezlere Ozgii Yasam Kalitesi Olcegi: 2013 yilinda Ciray
Glinduzoglu ve dig. (19) tarafindan gegcerlilik ve guvenirliligi
yapilan Olcek, Likert tipi (0-7) 17 maddeden olusmaktadir.
Olgegin tiim maddeleri toplanarak tek yasam kalitesi puani
elde edilir. Tum puanlar toplanip, bu puandan 17 cikarilir ve
elde edilen sayl 102’ye boliinir, 100 ile carpilir. Olgekten alinan
toplam puan 0’a yaklastikca yasam kalitesi azalmakta, 100’e
yaklastikca yasam kalitesi artmaktadir.

istatistiksel Analiz

Elde edilen veriler, Windows tabanli SPSS 17.0 paket programi
(Statistical Package for Social Sciences) Windows v25.0
kullanilarak analiz edildi. Nicel veriler icin ortalama ve standart
sapma, nitel veriler icin frekans analizi kullanildi.

Degiskenleri normal dagilima uygunlugu analitik yontemler
(tek orneklem Kolmogorov-Smirnov) ve gorsel (histogram)
kullanilarak incelendi. Egzersiz egitimi 6ncesi ve sonrasi grup
ici karsilastinlmasi Paired t-testi, gruplar arasi karsilastiriima
Bagimsiz t-testi kullaniimistir. Binary verilerin egzersiz egitimi
oncesi ve sonrasl ve grup ici karsilastirimasinda McNemar
testi gruplarin karsilastirilmasinda ise ki-kare testi kullanild.
Anlamlilik diizeyi 0,05 olarak kabul edildi.

Orneklem biyiiklugiuni belirlemek icin G*Power (v3.1.7)
programi kullanilarak gtic analizi yapildi. Calismanin gticti 1-p
(B=I1. tip hata olasilig|) olarak ifade edilmis ve referans olarak
onceki bir calismanin sonuclari baz alinarak 6rneklem sayisi
icin a=0,05 diizeyinde %80 gii¢ ve etki blyukligu (d) 1.058 ile
her gruba en az 20 birey alinmasi gerektigi hesaplanmistir (20).

BULGULAR

Cahsmaya 20-45 vyas (yil) araliginda, VKi 30 kg/m? ve iizeri
olan gonilli 36 obez kadin dahil edilmisti. Bireylerin egzersiz
oncesi-sonrasi demografik ve klinik bilgileri grup ici ve gruplar
arasi karsilastiriimasi Tablo 3 ve 4’te verilmistir. Gruplar
arasl egzersiz egitimi oncesi yas, kilo, boy ve VKi acisindan
istatistiksel olarak anlamli fark bulunmadi. MPG ve RPG'nin
egitim oncesi ve sonrasi kilo, VKI, bel cevresi, kalca cevresi, bel/

Tablo 2. Sekiz haftalik reformer pilates egzersiz egitimi

* Roll down (yuvarlanma)

* Toy soldier (oyuncak asker)

Isinma egzersizleri (1 set, | * Mini squat (minik cdmelme)

10 tekrar)

» Tempolu adimlama
« Side stretch
e Chest stretch

* Ayak calismasi (footwork)

* Sirtuistl kol calismasi (supine arm
work)

* Kayis ile ayak calismasi (feet in straps)

* Kayis ile ayak germe

Reformer egzersizleri

1-4. hafta * Kol ¢alismasi (arm work)
(1 set, 10 tekrar) * Kisa kutu ile karin calismasi
4-8. hafta

* Koprii calismasi (bridging)

(1 set, 20 tekrar) « Ladder Barrel ile germe calismasi

* Yan govde germe (seadet mermaid)

* Side splints

* Rowing

* Leg springs (kalca fleksiyon-
ekstansiyon)

* Quadriceps esnetme

Soguma * Hamstring esnetme

egzersizleri (1 set, 10
tekrar)

* Kalca addiiktor, fleksor esnetme

* Triceps stretch/kol-omuz esnetme

* Child’s pose (cocuk pozu)

Tablo 3. Gruplarin yas, boy, kilo ve VKi karsilastiriimasi

Degiskenler Grup (N) Ortalama Standart sapma p
Mat pilates (18) 32,72 5,61
Yas (yil) - >0,050
Reformer pilates (18) 30,16 5,74
Mat pilates (18) 158,50 7,08
Boy (cm) - >0,050
Reformer pilates (18) 156,66 7,76
. . Mat pilates (18) 98,72 15,04
Egzersiz oncesi kilo (kg) - >0,050
Reformer pilates (18) 97,05 10,72
. L Mat pilates (18) 39,45 6,70
Egzersiz oncesi VKI (kg/m?) - >0,050
Reformer pilates (18) 39,70 5,83
VKi: Viicut Kiitle indeksi, ¥*p<0,05.

I 180

Turk ] Physiother Rehabil 2025;36(2):177-185



Karakog¢ M., Demirci D.

kalga orani, yag orani, kas orani ve visseral yag orani degerleri
karsilastirilmasinda anlamli azalma oldugu tespit edildi.
Gruplar arasi sadece bel cevresi, kalca cevresi, bel/kalca orani
ve kas orani degerleri arasinda istatistiksel olarak anlamh fark
bulundu.

Her iki grubun egzersiz egitim oncesi sonrasi kas iskelet sistemi
sikayetlerinin karsilastirlmasina Tablo 5te ayrintili sekilde
verilmistir. Egzersiz oncesi ve sonrasi her iki grubun kas iskelet
sistemi sikayetlerinin (boyun, omuz, st sirt, dirsek, el, bel,
kalca, diz, ayak agrisi) grup ici karsilastirimasinda MPG'de
istatistiksel olarak anlamli fark bulunmamistir. RPG'de ayak
ve bel agrisi haric boyun agrisi, omuz, st sirt agrisi, dirsek
agnisi el agrisi, kalca agrisi, diz agrisi diizeylerinde istatistiksel
olarak anlaml fark bulunmustur. Egzersiz oncesi ve sonrasi
gruplar arasi karsilastirmada ise istatistiksel olarak anlaml fark
bulunmamistir.

Gruplarin egzersiz egitim oncesi sonrasi yasam kaliteleri
Tablo 6'da ayrintili sekilde verilmistir. Her iki grubun egzersiz
egitimi oncesi ve sonrasi yasam kalitesi degerlerinin grup
ici karsilastiriimasinda istatiksel olarak pozitif yonde fark
bulunurken gruplar arasi karsilastirmada istatistiksel olarak
fark bulunmamistir.

TARTISMA

Calismamizda, mat pilates ve reformer pilates egitimlerinin
obez kadinlarin kas iskelet sistemi sikayetleri, vicut

kompozisyonlari ve yasam kaliteleri tizerine etkisini inceledik.
Calismamizin sonuclarina bakildiginda her iki grubun vyas,
boy, kilo ve pilates egitimi oncesi VKi'ler arasinda anlamli
fark bulunmadi. MPG ve RPG on test-son test kilo, VKI, bel
cevresi, kalca cevresi, bel/kalca orani, yag orani, kas orani ve
visseral yag orani degerleri arasinda anlamli derecede azalma
elde edildi. Gruplar arasi karsilastirmada on test-son test bel
cevresi, bel/kalca orani degerleri arasinda ve son test kas orani
degerleri arasinda anlamli azalma goriildi. MPG kas iskelet
sistemi sikayetleri (boyun, omuz, ust sirt, el, kol, kalca, diz,
ayak ve dirsek) on test-son test degerleri arasinda anlaml fark
bulunmadi. RPG'nin (bel ve ayak hari¢) on test-son test kas
iskelet sistemi sikayetleri (boyun, omuz, st sirt, dirsek, el, kalca
ve diz bolgesi) degerleri arasinda pozitif yonde anlamh fark
bulundu. MPG ve RPG yasam kalitesi on test-son test degerleri
arasinda anlamli derecede iyilesme goriliirken gruplar arasi
on test-son test yasam kalitesi degerleri arasinda anlaml fark
bulunmadi.

2000°li  yilarin  baslarindan itibaren  pilatesin  viicut
kompozisyonuna olan etkisini arastiran calismalardan elde
edilen sonuclar celiskili olmasina ragmen asiri kilolu veya obez
yetiskinlerde viicut agirhgini ve viicut yag yuzdesini onemli
olctide azalttigi belirtilmektedir (21). Cakmakgi (22) sedanter
kadinlarda, 10 haftalik mat pilates egzersiz programinin
viicut agirh@, VKi, bel cevresi, bel-kalca orani degerlerini
anlamli derecede azalttigini belirtmektedir. Uzun ve Demir
(11) sedanter kadinlarda 8 haftalik mat pilates ve reformer

Tablo 4. Viicut kompozisyonunun egzersiz egitimi oncesi ve sonrasi grup ici -gruplar arasi karsilastirmasi

Mat pilates Grup ici Reformer pilates Grup ici Gruplar arasi
Ort. £SS p Ort. £SS p p
Egt. 0. kilo (kg) 98,72+15,04 97,05%£10,72 0,527
: <0,010 <0,010
Egt. . kilo (kg) 96,52+14,20 92,9749,48 0,303
Egt. 6. VKi (kg/m?) 39,45£6,70 39,70£5,83 0,899
- <0,010 0,020
Egt. s. VKI (kg/m?) 38,53%6,36 38,1315,20 0,716
Egt. 0. bel cevresi (cm) 98,83+8,36 92,50+7,10 0,011%
- <0,010 <0,010
Egt. s. bel cevresi (cm) 95,77+8,07 87,11£7,01 0,002*
Egt. 0. kalca cevresi (cm) 114,05+9,68 115,94+8,42 0,505
- <0,010 <0,010
Egt. s. kalca cevresi (cm) 109,9419,63 108,38+7,67 0,775
Egt 6. bel/kalga (cm) 98,83%8,36 92,50%7,11 0,001**
<0,010 <0,030
Egt. s. bel kalca/kalca (cm) 95,78+8,08 87,11£7,0 0,001**
Egt. 0. yag orani (%) 45,50+4,09 46,44+4,71 0,494
<0,010 <0,010
Egt. 5. yag orani (%) 43,90+4,09 44,34+4 58 0,624
Egt. 0. kas orani (%) 45,49+4,00 47,162,006 0,104
<0,010 0,020
Egt. s. kas orani (%) 43,25%3,74 46,08+2,28 0,031*
Egt. 0. visseral yag orani (%) 14,83+4,52 17,61%3,51 0,065
- 0,030 <0,010
Egt. s. visseral yag (%) 14,11+4,34 16,66+3,12 0,059
VKi: Viicut Kiitle indeksi, Ort.: Ortalama, SS: Standart Sapma, Egt. 6.: Egzersiz Egitimi Oncesi, Egt. s.: Egitim Sonrasi, *: p<0,05 **: p<0,001.
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pilatesin antropometrik ozellikler tizerine etkisini incelendigi
randomize kontrolli calismalarinda hem mat pilates hem de
reformer pilatesin bel/kalca orani, kol, goguis, bel, karin, kalca
ve uyluk cevre olciimlerinde egzersiz oncesine gore anlaml
dizeyde azalttigi goriilmektedir. Liman ve Atalay Giizel'in
(23),, 30 sedanter kadin bireyleri 8 haftalik pilates (grup 1)
ve aerobik-step (grup 2) egzersiz programina dahil etikleri
calismalarinda, olgularin fiziksel ve fizyolojik parametreleri,
bel ve kalca cevre kalinliklari tizerine hem pilates hem de
aerobik-step egzersizlerinin bel/kalca orani degerleri tzerine
ise pilates egzersizlerinin anlamli diizeyde daha etkili oldugu
belirtilmektedir. Vaquero-Cristéba ve dig. (24) aktif yetiskin
kadinlarda 16 haftalik reformer pilates egitiminin viicut kiitlesi
ve VKi izerinde etkili olmadigini ancak kas kitlesinde artis
ve yag kitlesinde azalmaya neden oldugunu belirtmislerdir.
Pilates yapan 30-45 yaslari arasinda 28 kadin tzerinde yapilan

bir baska calismada da pilatesin agirlik, VKi, viicut yag orani,
bel cevresi ve kalca cevresi 6lcim degerlerini anlamli diizeyde
azalttig), esnekligi ise arttirdig) tespit edilmistir. Altintag (25)
yaptigi calismada, aletli (reformer) ve aletsiz (mat work) yapilan
pilates egzersizlerinin kisilerin ortalama viicut agirliklarinin,
VKI'lerinin, viicut yag yiizdelerinin, viicut yag kiitlesinin, yagsiz
kutle degerlerinin, bel ve kalca cevresinin ve bel/kalca oranlarini
azalttig) tespit edilmistir. Wang ve dig.’nin (26) calismasinda, 8
haftalik mat pilates ve reformer pilates egzersizlerinin sedanter
kadinlarin karin kas dayaniklihgini anlamh diizeyde artirdig
gorllmektedir. Literatlirde, pilates egzersizlerinin etkinliginin
en az 6-8 haftalik seanslarin (her bir seans en az 30 dakika
olacak sekilde) planlanmasi ile uygun olacagi belirtilmektedir
(27). Bizde calismamizda 8 hafta, haftada 3 giin ve her bir
seans 60 dakika olacak sekilde planlanan mat pilates ve
reformer pilatesin olgularin viicut kompozisyonu parametreleri

Tablo 5. Kas iskelet sistemi sikayetlerinin egzersiz egitimi oncesi-sonrasi grup ici ve gruplar arasi karsilastirmasi

Mat pilates (n=18) Grup ici Reformer pilates (n=18) Grup ici | Gruplar arasi
Egzersiz oncesi Egzersiz sonrasi Egzersiz 6ncesi | Egzersiz sonrasi
n (%) n (%) n (%) n (%) P P

Evet 7 (38,9) 6(33,3) 9 (50,0) 4(22,2)

Boyun 0,990 0,010%* 0,460
Hayir 11(61,1) 12 (66,7) 9 (50,0) 14 (77,8)
Evet 2(11,1) 2(11,1) 8 (44,4) 4(22,2)

Omuz 0,990 0,020* 0,550
Hayir 16 (88,9) 16 (88,9) 10 (55,6) 14 (77,8)

. Evet 4(22,2) 2(11,1) 6 (33,3) 1(5,6)

Ust sirt 0,500 0,020* 0,730
Hayir 14 (77,8) 16 (88,9) 12 (66,7) 17 (94,4)

) Evet 5(27,8) 4(22,2) 11 (61,1) 6 (33,3)

Dirsek 0,250 0,030* 0,210
Hayir 13(72,2) 14 (77,8) 7(38,9) 12 (66,7)
Evet 6(33,3) 2(11,1) 8 (44,4) 1(5,6)

El 0,130 0,030* 0,550
Hayir 12 (66,7) 16 (88,9) 10 (55,6) 17 (94,4)
Evet 9 (50,0) 6(33,3) 9 (50,0) 7(38,9)

Bel 0,250 0,990 0,730
Hayir 9 (50,0) 12 (66,7) 9 (50,0) 11 (61,1)
Evet 3(16,7) 1(5,6) 8 (44,4) 4(22,2)

Kalca 0,990 0,040* 0,400
Hayir 15 (83,3) 17 (94,4) 10 (55,6) 14 (77,8)

) Evet 3(16,7) 4(22,2) 11 (61,1) 3(16,7)

Diz 0,990 0,030* 0,460
Hayir 15(83,3) 14 (77,8) 7(38,9) 15(83,3)
Evet 3(16,7) 2 (11,1) 7 (38,9) 7 (38,9)

Ayak 0,990 >0,990 0,630
Hayir 15 (83,3) 16 (88,9) 11 (61,1) 11 (61,1)

Tablo 6. Obezlere 6zgii yasam kalitesi anketinin egzersiz egitimi oncesi-sonrasi grup ici- gruplar arasi karsilastirmasi

Mat pilates Grup ici Reformer pilates Grup igi Gruplar arasi
Ort. £ SS p Ort. £SS p p
Egzersiz egitimi oncesi 4527 (21,24) 40,83 (18,16) 0,505
yasam kalitesi
— 0,010% 0,010%

Egzersiz egitimi sonras 48,44(20,37) 54,33 (17,72) 0,361

yasam kalitesi

Ort.: Ortalama, SS: Standart Sapma, *: p<0,05
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uzerinde anlaml diizeyde etkili oldugu ancak olgularin artmasi
yoniinde beklenen kas oranlarini azalttigi tespit edilmistir. Bu
sonucun egzersizle intramuskiler yag miktarindaki azalmaya
bagh olarak kas oraninin azalabilecegi ve pilates egzersizleri
stirecinde olgularin beslenme durumlarinin dikkatli bir sekilde
kontrol edilmemesi bagh olabilecegi dusinlebilir.

Obezitenin, kas iskelet sistemi Uzerinde olusturdugu
enflamatuvar ve dejeneratif etkiden dolayr bireylerde
sistemsel sikayetlerin artmasina neden olmaktadir. Ayrica
obez bireylerde adipoz dokunun artmasiyla olusacak bircok
biyomekaniksel degisikligin kas iskelet sistemi sorunlarina
zemin olusturdugu belirtilmektedir (28).. Ray ve dig. (29) yash
poptlasyonda, kronik kas iskelet agrisi olasiliginin abdominal
obezitesi olanlarin olmayanlara gore %83’ten daha fazla
oldugunu belirtmislerdir. Obezite ile agr arasinda iliski acik
olarak belirlenememis olmasina ragmen ozellikle abdominal
obezitenin bel agnisi riskini artirdigi ve kisilerin gtinliik yasam
aktivitelerini olumsuz yonde etkiledigi gorilmektedir. Sonuc
olarak; obez hastalarin cogunda kronik bel agrisi oldugu ve bu
hastalarin kilo kontrollerine yonelik takip ve tedavilerine 6nem
verildiginde toplumda bel agrisi insidansinin da azalacagi ve
bu konuda hasta sayisinin yeterli oldugu, randomize kontrollii
calismalara ihtiya¢c oldugu belirtmektedir (30). Tsuritani
ve dig. (31) da kadinlarda kronik bel agrisiyla yiiksek VKi
arasinda iliski olmadigini tespit etmislerdir. Bolgen-Cimen ve
dig. (32) da kronik bel agrisi olan hastalarda obezitenin agri
nedeni olamayacagini ifade etmislerdir. Ceylan ve dig.’nin (28)
normal kilolu, fazla kilolu ve obez kronik bel agrili hastalarda
obezitenin agn siddeti ve ozurliliik dizeyini etkilemedigini
tespit etmislerdir (33). Bizim calismamizda da reformer pilatesin
olgularin kas iskelet sistemi sikayetlerini (bel ve ayak haric)
azaltarak pozitif yonde etkili oldugu, mat pilatesin ise herhangi
bir etkisinin olmadig tespit edilmistir. Reformer pilatesin kas
iskelet sistemine ait sikayetlerin azalmasi yonundeki pozitif
etkisinin direncli aletlerle ve vyayli sistemler ile yapiliyor
olmasinin, omurgayi ve cevresindeki kaslari daha iyi esneterek
ve uzatarak hareket kabiliyetini artirip kaslardaki sertlik ve
gerilimi azaltarak agrinin hafifletiimesine ve azalmasina neden
olmasi dustnalebilir.

Bizim calismamizda da reformer pilatesin olgularin kas iskelet
sistemi sikayetleri (boyun, omuz, tst sirt, dirsek, el, kalca ve diz)
bolgeleri tizerine pozitif yonde etkili oldugu tespit edilmistir.
Mat pilatese gore reformer pilatesin, direncli aletlerle ve yayli
sistemler ile yapiliyor olmasinin, omurgayl ve cevresindeki
kaslari daha iyi esneterek ve uzatarak hareket kabiliyetini artirip
kaslardaki sertlik ve gerilimi azaltarak agrinin hafifletilmesine
ve kas iskelet sistemine ait sikayetlerin azalmasina neden
oldugu dustnulebilir

Yasam kalitesi bireyin gunlik rutinini kendi kendine
tamamlayabilme kendine yetebilme becerisidir (34). Obezlerde
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depresyonun, kendini toplumdan soyutlamanin, degersizlik
hissi gibi duygularin sik gortldiigu ve buna bagli olarak kisilerin
pozitif iyilik halinin bozulmasiyla yasam kalitelerinin bozuldugu
bilinmektedir (35). Aksine, obezitenin yasam kalitesini bircok
yonden olumsuz etkiledigini ancak kilo vermekle yasam
kalitesinin ytikselecegini de gosteren calismalar da mevcuttur
(35). Rosa ve dig. (12) tarafindan yapilan calismada obez
bireylerde kas iskelet sistemi problemlerinin yasam kalitesini
negatif yonde etkileyen bir sorun oldugu belirtiimektedir. Bu
nedenle kas iskelet rahatsizliklarinin rehabilite edilebilmesi
icin multidisipliner iliskinin 6Gnemli oldugu ve yeni calismalara
ihtiya¢ duyuldugu vurgulanmaktadir. Farkli disiplinlerin yer
aldig bir kilo yonetim programina katilan obez bireylerin kas
iskelet agri profilinin arastirildigi bir calismada, birden fazla
kas iskelet agrisina sahip sinif 1l obez hastalarin, sinif I-lI
obez ve agrisiz hastalara gore uyku kalitesi yasam kalitesini,
fiziksel aktivite diizeyi ve fiziksel fonksiyonlarinin daha kot
oldugu gortilmektedir (35). Avusturalya’da yasayan bireylerin
(%661 erkek, %52'si fazla kilolu veya obez kadin) arasinda VKi
ve yasam Kkalitesi arasindaki iliskinin incelendigi calismada
normal kilolu bireylerin fazla kilolu ve obez bireylere gore
daha iyi yasam kalitelerinin oldugu goriilmektedir (36). Aksine,
farkli bir meta-analiz calismasinda ise obezitenin, cocuklar ve
ergenlerde genel yasam kalitesini onemli olciide dustrdigu
vurgulanmaktadir (34). Ancak, obezitenin yasam Kkalitesini
bircok yonden olumsuz etkilemesine ragmen kilo vermekle
pozitif yonde etkiledigini gosteren ¢alismalar da mevcuttur (35).
Bizim calismamizda mat pilates ve reformer pilates egitiminin
obez kadinlarin yasam kalitelerini anlamli derecede iyilestirdigi
saptanmistir. Olgularin egzersiz sonrasi viicut agirliklarinin ve
VKi'lerdeki azalmanin kendilerine olan giivenlerinin artmasina,
moral ve motivasyonlarinin diizelmesine ve beden algilarinin
degismesine neden olarak yasam kalitelerini pozitif yonde
etkilenmesine neden olabilecegi distintilmektedir.

SONUG

Sonuc¢ olarak; mat pilates ve reformer pilatesin viicut
kompozisyonu ve yasam kalitesi lzerinde pozitif yonde etkili
oldugu ve birbirlerine karsi tistiinltiklerinin olmadigi, kas iskelet
sistemi sikayetleri tizerine ise sadece reformer pilatesin 6nemli
derecede etkili oldugu tespit edilmistir. Calismamizin giicli
yanlar; pilates egitiminin pilates egitimi almis tecriibeli bir
fizyoterapist tarafindan yapilmasi, calisma siiresi ve seanslarin
literaturle uyumlu olmasidir.

Calismanin Kisithhklar

Calismamizin  zayif yonleri; calismamizdaki katilimcilarin
tamamen kadinlardan olmasi ve orneklemin buytk olmamasi,
kontrol grubunun olmamasi ve olgularin agri siddetinin daha
objektif bir yontem kullanilarak belirlenmemis olmasidir.
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Obez Kadinlarda Pilatesin Etkisi

Calismamizin  sonuglari mat pilates ve reformer pilates
egzersizlerinden olusan egitim programinin bel cevresi, kalca
cevresi, bel/kalca orani, yag orani, visseral yag orani, viicut
agirhgi ve VKi on test-son test degerlerini azalttigini gosterdi.
Diger taraftan mat pilates ve reformer pilates arasinda
viicut kompozisyonu agisindan egitim oncesi ve sonrasi bel
cevresi, bel/kalca orani degerleri ile egitim sonrasi kas orani
degerleri arasinda anlamli fark tespit edildi. Reformer pilates
egitiminin kas iskelet sistemi sikayetleri egitim oncesi ve
sonrasi degerlerini azalttigi, mat pilatesin ise etkili olmadigi
goruldi. Yasam kalitesi tzerine ise mat pilates ve reformer
pilatesin anlamli pozitif etkilerinin oldugu ancak birbirlerine
karsi Gstunligiinin olmadigr saptandi. Sonuc olarak; obezite
tedavisinde kadinlarin kas iskelet sistemi sikayetlerini azaltmak,
viicut kompozisyonunu gelistirmek ve yasam kalitelerini
artirmak icin mat ve reformer pilates egzersizleri onerilebilir.
Ayrica, obezite ile miicadele kapsaminda halk saghgina yonelik
eylem planlari icerisinde fizyoterapistler tarafindan recete
edilen uygun pilates egzersizleri olarak dikkate alinabilir.

Etik: Calisma protokolii  Uskiidar Universitesi  Girisimsel
Olmayan Arastirmalar Etik Kurulu tarafindan 22.03.2023
tarihli 2023/03 sayili karar numarasi ile onaylanmis ve Helsinki
Bildirgesi prensiplerine uygun olarak ylrutulmustr.

Hasta Onami: Calismaya katilmayi kabul eden bireylere
calisma hakkinda detayli bilgi verildikten sonra onam formu
doldurulup imzalatiimistir. Hasta onami alinmistir.

Destekleyen Kurulus: Bulunmamaktadir.

Cikar Catismasi: Herhangi bir kisi, enstiti, kurum ile cikar
catismasi yoktur.

Yazar katkilan: Fikir/Kavram- MK, DD; Tasarim- MK, DD;
Denetleme/Danismanlik-DD; Kaynaklar ve Fon Saglama- MK,
DD; Materyaller- MK, DD; Veri Toplama ve/veya Veri isleme-
MK; Analiz ve/veya Yorumlama MK, DD; Literatlir Taramasi-
MK, DD; Makale Yazimi- MK, DD; Elestirel inceleme- DD.

Aciklamalar: 21-22 Kasim 2023 tarihleri arasinda Aksaray
Universitesi tarafindan cevrim ici olarak diizenlenen II.
Uluslararasi Spor ve Saglk Arastirmalart Kongresi'nde bildiri
Ozeti sunulmustur.

Tesekkiir: Yazarlar, bu makalenin hazirlanmasi siirecinde
veri isleme, literatiir tarama ve tasnif calismalarindaki
katkilarindan dolayi Tiirkiye Egitim Dernegi (TED) istanbul Vakfi
Koleji 6grencisi Oya Demirci’ye tesekkiir ederler.
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THE RELATIONSHIP BETWEEN HANDGRIP STRENGTH AND PHYSICAL
ACTIVITY BARRIERS IN PATIENTS WITH CHRONIC KIDNEY DISEASE
UNDERGOING HEMODIALYSIS

ABSTRACT

Purpose: The aim of this study is to investigate the relationship between handgrip strength (HGS) and physical
activity barriers in patients with chronic kidney disease (CKD) undergoing hemodialysis.

Methods: This cross-sectional and descriptive study was conducted with 78 patients with CKD receiving treatment
in the hemodialysis unit of a hospital located in southern Tirkiye. An individual information form, the Physical
Activity Barriers Questionnaire and HGS results obtained from a digital hand dynamometer were used to collect
data.

Results: The participants had a mean age of 56.85+12.17 years, with an equal distribution of males and females.
The HGS values of male and employed patients were higher than the values of the others (p<0.05). The physical
activity barriers were higher in those who were married, female, literate/primary school graduate, unemployed
and had an income less than their expenses (p<0.05). Moreover, participants’ HGS was associated with their
physical activity barriers (r=-0.246, p<0.05).

Conclusion: This study revealed weak correlations between lower HGS and higher physical activity barriers in
CKD patients undergoing hemodialysis. CKD patients who were female, married, and had a lower education or
income level in particular faced greater physical activity barriers. Higher age and body mass index were associated
with increased barriers, while employed patients had better HGS. These findings highlight the need for targeted
interventions addressing socio-economic and clinical factors to improve physical activity in this population.

Keywords: Chronic kidney disease, Handgrip strength, Hemodialysis, Physical activity barriers

HEMODIYALIZ TEDAVISI GﬁRI_E_N KRONIK BOBREK YETMEZLIGI OLAN
HASTALARDA EL KAVRAMA GUCU ILE FIZIKSEL AKTIVITE ENGELLERI
ARASINDAKI ILISKI

0z

Amag: Bu calisma, hemodiyaliz alan kronik bobrek hastaligi (KBH) olan hastalarda el kavrama kuvveti (EKK) ile
fiziksel aktivite engelleri arasindaki iliskiyi arastirmayr amagladi.

Yontem: Kesitsel ve tanimlayici tipteki bu calisma, Tirkiye'nin gtineyindeki bir hastanenin hemodiyaliz Ginitesinde
tedavi goren 78 KBH hastasi ile yiritildi. Veri toplamak icin bireysel bilgi formu, fiziksel aktivite engelleri 6l¢egi
ve dijital el dinamometresinden elde edilen EKK sonuglari kullanildi.

Bulgular: Katihmcilarin yas ortalamasi 56,85+12,17 olup, kadin ve erkek sayisi esittir. Erkeklerin ve calisan
hastalarin EKK digerlerine gore daha yuksekti (p<0,05). Evli, kadin, okuryazar/ilkokul mezunu, geliri giderinden
az olan ve calismayan bireylerde fiziksel aktivite engellerinin daha yulksek oldugu belirlendi (p<0,05). Ayrica
katilimcilarin EKK ile fiziksel aktivite engelleri iliskiliydi (r=-0,246, p<0,05).

Sonug: Bu ¢alisma, hemodiyaliz alan KBH hastalarinda diistik EKK ile yiiksek fiziksel aktivite engelleri arasinda
zayif bir iliski oldugunu ortaya koymustur. Ozellikle kadinlarin, evli bireylerin, diisiik egitim veya gelir diizeyine
sahip olanlarin daha fazla fiziksel aktivite engeliyle karsilastigi gortld. Artan yas ve viicut kiitle indeksi, engellerin
yiikselmesiyle iliskilendirilirken, calisan hastalar daha iyi EKK sergiledi. Bu bulgular, bu popiilasyonda fiziksel
aktiviteyi iyilestirmek icin sosyo-ekonomik ve klinik faktorlere yonelik hedefli midahalelerin gerekliligini
vurgulamaktadir.

Anahtar Kelimeler: Kronik bobrek hastaligi, Kas giici, Hemodiyaliz, Fiziksel aktivite engelleri
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INTRODUCTION

Chronic kidney disease (CKD) is a progressive disease
characterized by irreversible renal function impairment that
often develops in elderly people. CKD is mainly associated
with a decreased glomerular filtration rate (GFR). As the disease
progresses (GFR <15), renal functions become inadequate to
meet the needs of the body and the end-stage kidney disease
(ESKD) occurs (1). One of the most common treatment methods
in patients with ESKD is hemodialysis (2). It is recommended
that patients undergoing hemodialysis engage in moderate
physical activity at least 3-4 days a week (3). However, physical
activity levels are significantly lower in CKD patients who
undergoing hemodialysis. They typically remain physically
inactive for approximately four hours per hemodialysis session,
three times per week. In addition, patients may feel fatigue and
weakness after a hemodialysis session, resulting in physical
inactivity throughout the day. Physical inactivity in patients
with CKD undergoing hemodialysis leads to accelerated physical
deformation and decreased capacity for independence (4).
Decreased physical activity is associated with higher morbidity
and mortality (5,6).

Perceived benefits and barriers are important concepts of the
health promotion model. Individual perceptions of physical
activity barriers may also affect physical activity behavior.
Therefore, it is crucial to understand individual perceptions
of barriers in order to elevate physical activity levels (7-9).
While physical activity barriers have been well-studied in other
populations, limited evidence exists for CKD patients. Common
barriers include time constraints, safety concerns (e.g., pain/
injury risk), comorbidities, and environmental factors (10). The
interaction between personal, environmental, and behavioral
determinants of physical activity behavior necessitates the
systematic identification of modifiable barriers to enhance
physical activity adherence. This approach enables the
development of culturally adapted, theoretically grounded
interventions aimed at optimizing physical activity attitudes
and engagement in CKD populations (11).

Increased muscle strength is known to motivate people
to continue engaging in physical activity (12). By contrast,
inadequate physical activity is associated with increased
mortality becauseit contributesto a decrease in muscle strength.
Moreover, CKD patients tend to have low muscle strength (13).
For this reason, muscle strength is frequently evaluated when
examining the clinical conditions of patients with CKD (14).
Handgrip strength (HGS), which is one of the methods used to
evaluate muscle strength in the clinic, is also an indicator of the
body’s total muscle strength (15). A systemic review highlighted
that HGS was a useful tool for assessing muscle mass in CKD
patients undergoing dialysis (14). A study conducted in China
with 10.407 individuals showed that HGS decreased as kidney
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function declined (16). The aim of this study is to investigate
the relationship between HGS and physical activity barriers in
patients with CKD undergoing hemodialysis.

METHOD
Study Design and Sample

This cross-sectional and descriptive study was conducted in
the hemodialysis unit of a state hospital located in southern
Turkiye between May 2022 and July 2022. The study adhered
to the Strengthening the Reporting of Observational Studies in
Epidemiology checklist for cross-sectional studies.

The sample size calculation application developed by Raosoft
Inc. was used to determine the sample size. It was known that
there were approximately 80 patients receiving treatment in
the unit during the study period. It has been reported that the
prevalence of physical activity barriers in CKD patients ranges
between 66-89% (17). However, in this calculation application,
prevalence values greater than 50% are generally accepted
as 50%. According to this information, the minimum sample
size to be included in the study was determined as 67 (margin
error=5%, confidence interval=95%, population=80).

The inclusion criteria for the patients were determined as
follows; being voluntary to participate in the study, being 18
years of age or older, receiving hemodialysis treatment for more
than 3 months, not having any physical integrity that would
prevent physical activity (such as amputation), and having no
communication or comprehension problems.

All patients who met the inclusion criteria during the study
period and granted informed consent (n=78) were included
in the study using consecutive sampling method. This sample
size exceeds the minimum required sample size (n=67), as
determined by power analysis. This approach ensured the most
comprehensive representation of the target population in our
single-center study. Additionally, maintaining statistical power
in subgroup analyses of categorical variables (e.g., gender,
marital status, and educational status) was prioritized. Data
collection forms were applied to the patients who agreed to
participate in the study after they were informed about the
study.

Data Collection Tools

The researchers collected data via face-to-face interviews
before hemodialysis. Individual information form, Physical
Activity Barriers Questionnaire (PABQ), and HGS measurements
were used to collect data. It took approximately 20 minutes for
each patient to collect data.

The researchers prepared an individual information form
by reviewing the relevant literature (2,18,19). This form has
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questions about the participants’ age, gender, income, marital
status, educational level, employment status, and body mass
index (BMI). The weights of the patients were measured by the
nurses working in the unit before hemodialysis. The researchers
measured heights of the patients before the hemodialysis
procedure with a 300-cm inflexible tape measure that was
marked by 1-cm intervals.

The PABQ was developed by Ibrahim et al. (20), to determine
the conditions seen as barriers to physical activity. This 5-point
Likert-type scale (1=strongly disagree, 5=strongly agree)
consists of 24 items and three subscales (personal, social
environment, and physical environment). All items in the
scale are positively expressed and high scores indicate a high
probability of physical activity barriers. The Cronbach’s alpha
internal consistency coefficient of the original version of the
scale was found to be 0.85 for the overall scale and range
between 0.68 and 0.74 for its subscales. The Turkish validity
and reliability study of the scale was conducted by Yurtcicek
et al. (19), with 300 healthy individuals. However, since it is
reported that the Turkish version could be used in different
populations, we used it in CKD patients in the present study.
In its Turkish version with 22 items, the personal subscale
includes items 1-14, the social environment subscale includes
items 15-17, and the physical environment subscale includes
items 18-22. The Turkish version of PABQ demonstrated
an excellent internal consistency, and Cronbach’s alpha
coefficient was found to be 0.87 for the overall scale. For the
subscales, Cronbach’s alpha coefficient ranged from 0.53 to
0.85, indicating acceptable to good internal consistency across
different domains of the scale.

The HGS was measured by the physiotherapists in the
sample group using an adjustable digital high-precision
hand dynamometer (Commander Echo Grip Dynamometer,
JTech Medical, Midvale, Utah, USA). The device, which has a
measurement sensitivity of 0.1 kg, can automatically calibrate
itself with each opening. The measurements were performed
on the fistula-free hand immediately before the dialysis
procedure so that the patients’ treatment would not be
disrupted. The participants were asked to perform a single trial
using the dynamometer prior to the actual assessment so they
could familiarize themselves with the device; thereby, allowing
accurate measurements to be obtained. The dynamometer
handle was fixed to the second level and the measurements
were performed in a standardized manner with patients seated
in a semi-sitting position, holding their elbow in slight flexion
and positioned close to the trunk/body. They were asked to
grip the dynamometer with maximum force for a duration of
3 seconds upon a voice command (come on, squeeze harder,
etc.). Two measurements were performed with 1-minute rest
intervals. For analysis, the highest HGS value obtained from the
patients was recorded in kilograms (21).
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Ethical Considerations

In order to conduct the study, the approval from the Gaziantep
University Clinical Trials Ethics Committee (date: 09.03.2022,
approval number: 2022/82) and permission from the Kilis
Provincial Health Directorate (date: 21.04.2022, number:
E-83362427-604.02.02) were obtained. The study protocol was
thoroughly explained to all participants, and both written and
verbal informed consent were obtained from them. Written
permission was obtained from the responsible author to use
the PABQ in the study.

Statistical Analysis

The data were evaluated using the SPSS 25.0 software.
Descriptive data were represented in frequency, percentage,
mean, and standard deviation. The Shapiro-Wilk test was
run to check whether or not continuous variables were
normally distributed. For normally distributed continuous
variables, comparisons between groups were conducted
using the Independent Samples t-test or one-way ANOVA, as
appropriate. Bonferroni correction was applied to determine
which group caused the significant difference resulting from
the ANOVA test. Effect sizes were calculated to assess the
clinical significance of differences between the groups. Cohen’s
d (small=0.10, medium=0.25, large =0.50) was calculated
for mean differences of continuous variables, and partial
eta-squared (m?) (small=0.01, medium=0.06, large =0.14)
was calculated for significant differences in ANOVA analyses
(22). The Pearson correlation test was run to determine the
correlations between continuous variables (negligible: 0.00-
0.10, weak: 0.10-0.39, moderate: 0.40-0.69, strong: 0.70-0.89,
very strong: 0.90-1.00) (23). Statistical significance level was
accepted as p<0.05.

RESULTS

Results of the study indicated that the number of female and
male participants was equal, and their mean age was 56.9+12.2
years. The majority of the participants were married (89.7%),
literate/primary school graduates (90%), had an income less
than expenses (60.3%), and were unemployed (88.5%). The
mean BMI value of the participants was 28.4+5.7 (Table 1).

HGS value was higher in those who were male (25.6+9.8 kg)
(p<0.001, d=1.30) and employed (28.5+12.4 kg) (p=0.006,
d=0.88). The married participants had higher scores in personal
barriers subscale (44.3+12) (p=0.027, d=0.66). Those who
were female (17.5£3.9) (p<0.001, d=-0.79), literate/primary
education graduate (16.3+4.1) (p=0.041, n*=0.08), and had an
income less than their expenses (17.1£3.9) (p=0.008, *=0.12)
had higher scores in physical environmental barriers subscale.
In addition, unemployed ones had higher scores in personal
barriers subscale (44.6+11.6) (p=0.049, d=-0.74), physical
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environmental barriers subscale (16.4£3.9) (p=0.002, d=-0.99),
and overall PABQ (69+14.2) (p=0.034, d=-0.80) compared to
the other participants (Table 2).

When the distribution of the participants’ responses to PABQ
was examined, it was determined that in the physical activity
barriers subscale, the highest scores were obtained from Item 3
(I have health problems that prevent me from being physically
active) (4.10£1.35), Item 4 (physical activity is difficult and
tiring) (3.94£1.29), and Item 1 (I do not have extra energy to
do physical activity after | finish my work) (3.93+1.44). In the
physical activity barriers subscale, the participants obtained the
lowest scores from Item 5 (I look funny and feel embarrassed
when | do physical activities) (1.81£1.24), Item 17 (I do not
have free time to exercise or do physical activities because of
my work) (1.91£1.37), and Item 8 (I think physical activity is
not beneficial to my health) (1.99£1.32), respectively. Table 3
shows the distribution of their other responses to PABQ.

When the correlation between some characteristics of the
participants, HGS and physical activity barriers was examined,
it was determined that HGS had a negative weak-moderate
correlation with PABQ total score (r=-0.246, p=0.030) and age
(r=-0.273, p=0.016). In addition, age (r=0.380, p=0.001) and
BMI (r=0.233, p=0.040) of the participants had a positive weak-

Table 1. Descriptive characteristics of the participants

(n=78)

Variables n %

Gender

Male 39 50

Female 39 50

Marital status

Married 70 89.7
Single 8 103
Educational background

Literate/primary education 71 90

High school 5 6.4
Higher education 2 2.6
Income status

Income less than expense 47 60.3
Income equal to expense 28 35.9
Income more than expense 3 3.8

Employment status

Employed 9 11.5
Unemployed 69 88.5
Age (years) 56.9£12.2

BMI (kg/m?) (M + SD)
BMI: Body Mass Index, M: Mean, SD: Standard Deviation.

28.4+5.7
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moderate correlation with total PABQ and some of its subscales
(p<0.05) (Table 4).

DISCUSSION

Inadequate physical activity is a common condition in patients
with CKD undergoing hemodialysis. Fatigue, decreased muscle
strength, and perceived barriers to physical activity after
hemodialysis are associated with inadequate physical activity
in patients with CKD (24). In their study, Moorman et al. (25),
reported that fatigue was the most common physical activity
barrier in CKD patients. It is known that individuals with a
high perception of barriers to physical activity avoid engaging
in physical activity (26). The present study conducted on CKD
patients in the southern Tirkiye revealed that patients who
were female, married, had a low education level and had an
income less than their expenses had high physical activity
barriers. Individuals with low educational and income levels
often do not engage in sufficient physical activity, primarily
because they do not consider it as a priority in their lives (27).
Therefore, simple and understandable educational materials
(brochures, videos) should be used to raise awareness of
CKD patients with low educational levels on the importance
of physical activity. Furthermore, women with low socio-
economic status tend to have insufficient physical activity
levels since social expectations such as household chores and
childcare lead them to allocate little time for exercise (28,29).
For socioeconomically disadvantaged patients and women, free
or affordable physical activity opportunities (e.g., free gyms,
hospital-based rehabilitation programs) should be provided.
A study by Calogiuri and Elliott (30) reported that physical
activity in gyms can motivate people because gyms encourage
socialization. This may provide an important opportunity for
CKD patients with insufficient financial means to engage in
physical activity.

CKD patients undergoing hemodialysis tend to have decreased
muscle strength over time, thus negatively affecting their
engagement in physical activities in the future (26). In the
present study, the decrease in muscle strength and the increase
in physical activity barriers were correlated with each other in
patients with CKD receiving hemodialysis. In addition, when
the distribution of their responses to the PABQ was examined,
it was found that the most important physical activity barriers
were related to health problems, lack of energy and fatigue.
Other health problems that are caused by the disease such
as muscle strength loss and lack of energy cause a vicious
cycle. This condition places patients with CKD at risk of physical
exhaustion and poses a very serious obstacle to participation
in physical activity or exercise. Engaging in physical activity
becomes significantly more challenging for these patients
after they reach that threshold (31). Low-intensity (walking,
water exercises) and gradually increasing physical activities
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should be recommended for CKD patients who complain
of low energy and fatigue (32). For patients suffering from
fatigue, energy-saving techniques and rest periods should be
scheduled before physical activity. In their study, Farragher
et al. (33), determined that individual energy conservation
programs applied to chronic dialysis patients were beneficial
in improving fatigue-related outcomes. For patients with
CKD, interventions should be made to make physical activity
or exercise a lifestyle in the early stages of the disease when
muscle loss and the burden of the disease are low. The support
provided by healthcare personnel to CKD patients undergoing

hemodialysis is extremely important in encouraging them to
engage in physical activity. A study examining the correlation
between the attitudes of healthcare professionals and
barriers to physical activity reported that the non-proactive
attitude of healthcare professionals reduced physical activity
in patients undergoing hemodialysis. Moreover, patients with
fewer disabilities would benefit the most from the attitude
of proactive staff (34). In hemodialysis units, the presence of
physiotherapists specialized in exercise, along with doctors and
nurses, may be effective in planning and encouraging exercise
programs for patients undergoing hemodialysis.

Table 2. Comparison of physical activity barriers and handgrip strength according to descriptive characteristics of the

participants (n=78)

Handgrip strength Physical Activity Barriers Questionnaire
Variables (kg) Personal Social environment | Physical environment Total
(M + sD) (M % SD) (M + SD) (M % SD) (M % SD)

Gender

Male 25.619.8 425113 84133 143142 65.1+15.2

Female 14.7+£6.5 44.9£10.2 8+3.2 17.5£3.9 70.4£13.2

p-value? <0.001™ 0.381 0.648 <0.001™ 0.107

Effect size d=1.30 - d=-0.79

Marital status

Married 20.5%10.0 443%12 8.2133 16143 68.4+14.7

Single 16.718.6 3816 8.711.9 15.4+4.7 61.8£10.8

p-value? 0.265 0.027" 0.866 0.713 0.215

Effect size - d=0.66 - - -

Educational background

Literate/primary education’ 20.2+10.2 445+11.8 7.943.1 16.31+4.1 68.8+14.5

High school? 21343 35.217.4 11.2+£3.7 12.8+54 59.21t11.4

Higher education? 15.3£13.1 34+1.4 9.54+2.1 10.5%2.1 54+1.4
0.041"

p-value® 0.761 0.111 0.073 152=3 0.140

Effect size - - n?=0.08 -

Income status

Income less than expense’ 20.7£9.9 45.3£10.6 83+3.4 17.1+3.9 70.7£12.7

Income equal to expense? 17.919.4 41.4+12.7 83127 143144 64+15

Income more than expense? 32.1£5.4 38.7£17.6 61+4.4 12.3+45 57126

p-value® 0.051 0.282 0.485 0.008" 0.059
1>2=3

Effect size - - 1?=0.12

Employment status

Employed 28.5112.4 36.6£10.1 9.8+3.4 11.945.1 58.2+12.6

Unemployed 19.0+9.1 44.6%11.6 78+3.1 16.4+3.9 69+14.2

p-value? 0.006™ 0.049" 0.114 0.002" 0.034

Effect size d=0.88 d=-0.74 - d=-0.99 d=-0.80

2 Independent Samples t-tests, ®: One-Way ANOVA, d: Cohen’ d, w?: Partial Eta-Squared, *: p<0.05, ™ p<0.01, ™" p<0.001, M: Mean, SD: Standard Deviation.
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The present study indicated that there was a correlation
between the increasing BMI and age of the participants and
the increase in physical activity barriers. It is known that the
lack of self-discipline, pain, discomfort and time constraints in
overweight individuals are correlated with the increasing level
of physical inactivity (35). Physical activity barriers should be
reduced by giving appropriate motivation to CKD patients by a
multidisciplinary team including physicians, physiotherapists,
and nurses. Furthermore, comorbid conditions in CKD patients
may cause physical activity barriers. It is known that aging
causes more comorbidities physiologically and psychologically
(10). Therefore, in studies aiming to reduce physical activity
barriers, comorbid conditions, especially in elderly patients,
should be carefully examined.

Limitations

This study has some limitations. Although there was a negative
correlation between PABQ and HGS, the power of the correlation
was weak. This weakness may be associated with the low HGS

of the population in the study. In addition, the presence of
small sample groups in some categorical variables may have
caused weak-moderate correlations (e.g., higher education
n=2, income more than expenses n=3).

CONCLUSION

Patients with CKD who were married, female, had a low
education level, had an income less than their expenses, and
were unemployed had higher physical activity barriers. In
addition, as patients’ age and BMI increased, physical activity
barriers increased. The most frequently expressed physical
activity barriers were related to patients’ health problems,
fatigue, and low energy complaints. HGS in CKD patients
undergoing hemodialysis was higher in those who were male
and employed. HGS was associated with physical activity
barriers in these patients.

Table 3. Distribution of participants’ responses to items of Physical Activity Barriers Questionnaire

:Srr:ber Statement Mean jtea:/?:t?:ril Minimum | Maximum
3 I have health problems that prevent me from being physically active. 4.10 1.35 1.00 5.00
4 Physical activity is difficult and tiring. 3.94 1.29 1.00 5.00
1 I don’t have extra energy to do physical activity after | finish work. 3.94 1.44 1.00 5.00
2 | feel physically ill and uncomfortable when | exercise. 3.90 1.34 1.00 5.00
22 | don’t have extra money to go to the gym or buy sports equipment and clothing. 3.83 1.52 1.00 5.00
21 Hot or rainy days prevent me from doing physical activity. 3.60 1.43 1.00 5.00
11 The intensity of exercise required to achieve health benefits is too high for me. 3.53 1.41 1.00 5.00
16 | don’t have friends with whom | can do physical activities. 337 1.74 1.00 5.00
14 My body shape prevents me from doing physical activities. 333 1.58 1.00 5.00
13 I lack self-discipline/initiative to do physical activity. 313 1.34 1.00 5.00
6 I am not interested in exercise or doing physical activities. 3.12 1.48 1.00 5.00
9 I am afraid of getting injured while exercising and | am concerned about my safety. | 3.10 1.62 1.00 5.00
20 I don’t know how to use sports equipment and skills in physical activities. 3.08 1.54 1.00 5.00
15 My family/friends don’t encourage me to do physical activities. 2.91 1.68 1.00 5.00
10 I’'m too lazy to do physical activities. 2.76 143 1.00 5.00
19 The sports facilities or areas are too far away and | don’t have any transportation. 2.71 1.73 1.00 5.00
18 There are no areas/facilities onre(i)gphp&rmgi)t(ifs for physical activities in my 269 174 1.00 5.00
12 I am not skilled in physical activities. 2.68 1.34 1.00 5.00
7 I do not enjoy physical activities or exercise. 2.35 1.39 1.00 5.00
8 I do not think physical activities are good for my health. 1.99 1.32 1.00 5.00
17 I do not have free time to exercise or do physical activities because of my job. 1.91 1.37 1.00 5.00
5 I look funny and feel embarrassed when | do physical activities. 1.81 1.24 1.00 5.00
Turk ) Physiother Rehabil 2025:36(2):186-193 191 IS
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Table 4. Correlation between some characteristics of the participants, handgrip strength and physical activity barriers (n=78)

Variables 1 2 3 4 5 6 7
r 1
1. Age (years)
p
r 0.206 1
2. BMI (kg/m?)
p 0.071 -
. r -0.273" 0.019 1
3. Handgrip strength
p 0.016 0.867 -
PABQ
r 0.343" 0.280° -0.204 1
4. Personal
p 0.002 0.013 0.074 -
. . r 0.121 -0.211 -0.122 0.030 1
5. Social environment
p 0.293 0.063 0.286 0.794 -
. . r 0.251 0.176 -0.178 0.404™ -0.033 1
6. Physical environment
p 0.027 0.123 0.119 0.000 0.776 -
r 0.380" 0.233" -0.246" 0.939” 0.237° 0.620" 1
7. Total
p 0.001 0.040 0.030 0.000 0.037 0.000 -
 p<0.05, ™ p<0.01, r: Pearson Correlation Test, BMI: Body Mass Index, PABQ: Physical Activity Barriers Questionnaire.

Lambert K, Lightfoot (], Jegatheesan DK, Gabrys |, Bennett PN. Physical
activity and exercise recommendations for people receiving dialysis: a
scoping review. PLoS One. 2022;17(4):e0267290.

Ethics: The approval from the Gaziantep University Clinical 3.
Trials Ethics Committee (date: 09.03.2022, approval number:
2022/82) and permission from the Kilis Provincial Health
Directorate (date: 21.04.2022, number: E-83362427-604.02.02)
were obtained.

Jayaseelan G, Bennett PN, Bradshaw W, Wang W, Rawson H. Exercise
Benefits and barriers: the perceptions of people receiving hemodialysis.
Nephrol Nurs J. 2018;45(2):185-219.

Informed Consent: The study protocol was thoroughly
explained to all participants, and both written and verbal
informed consent were obtained from them.

5. Johansen KL, Chertow GM, Kutner NG, Dalrymple LS, Grimes BA, Kaysen GA.
Low level of self-reported physical activity in ambulatory patients new to
dialysis. Kidney Int. 2010;78(11):1164-70.

Tentori F, Elder SJ, Thumma J, Pisoni RL, Bommer |, Fissell RB, et al.
Physical exercise among participants in the Dialysis Outcomes and Practice
Patterns Study (DOPPS): correlates and associated outcomes. Nephrol Dial
Transplant. 2010;25(9):3050-62.

Sources of Support: The authors received no financial support 6.
for this study.

Confiict of Interest: The authors declare that they have no
conflicts of interest. 7. Darawad MW, Khalil AA. Jordanian dialysis patients’ perceived exercise

Lo . benefits and barriers: a correlation study. Rehabil Nurs. 2013;38(6):315-22.
Author Contributions: Concept- UD, MEO, TD; Design- UD,

MEQ, TD; Supervision- UD, MEO, TD; Resources and Financial 8.
Support- UD; Materials- UD, MEO, TD; Data Collection and/or
Processing- UD, MEO, TD; Analysis and/or Interpretation- UD,
MEO, TD; Literature Search- UD, MEO, TD; Writing Manuscript-
UD, MEO, TD; Critical Review- UD, MEO, TD.

Lightfoot (J, Wilkinson TJ, Song Y, Burton JO, Smith AC. Perceptions of
exercise benefits and barriers: the influence on physical activity behaviour
inindividuals undergoing haemodialysis and peritoneal dialysis. ] Nephrol.
2021;34(6):1961-71.

9. Rosa CS, Bueno DR, Souza GD, Gobbo LA, Freitas IF Jr, Sakkas GK, et al.
Factors associated with leisure-time physical activity among patients

ExplanationS' None undergoing hemodialysis. BMC Nephrol. 2015;16(1):192.

10. Clarke AL, Young HM, Hull KL, Hudson N, Burton JO, Smith AC. Motivations

Acknowledgments: None. . o o T o

and barriers to exercise in chronic kidney disease: a qualitative study.

REFERENCES Nephrol Dial Transplant. 2015;30(11):1885-92.

1. Levey AS, Becker C, Inker LA. Glomerular filtration rate and albuminuria 11. Kendrick J, Ritchie M, Andrews E. Exercise in Individuals With CKD: a focus
for detection and staging of acute and chronic kidney disease in adults: a group study exploring patient attitudes, motivations, and barriers to
systematic review. JAMA. 2015;313(8):837-46. exercise. Kidney Med. 2019;1(3):131-8.

2. Tsai YC, Chen HM, Hsiao SM, Chen CS, Lin MY, Chiu YW, et al. Association of 12. Cavill NA, Foster CEM. Enablers and barriers to older people’s participation
physical activity with cardiovascular and renal outcomes and quality of life in strength and balance activities: a review of reviews. | Frailty Sarcopenia
in chronic kidney disease. PLoS One. 2017;12(8):e0183642. Falls. 2018;3(2):105-13.

I 192 Turk ) Physiother Rehabil 2025;36(2):186-193



Dogan U., Odabasioglu M.E., Dedeoglu T.

13.

15.

16.

18.

19.

20.

21.

22.

23.

24.

Yoshioka M, Kosaki K, Matsui M, Takahashi K, Shibata A, Oka K, et al. Physical
activity, sedentary behavior, and skeletal muscle strength in patients with
chronic kidney disease: an isotemporal substitution approach. Phys Ther.
2021;101(7):pzab101.

. Leal VO, Mafra D, Fouque D, Anjos LA. Use of handgrip strength in the

assessment of the muscle function of chronic kidney disease patients on
dialysis: a systematic review. Nephrol Dial Transplant. 2011;26(4):1354-60.

Bohannon RW, Wang YC, Yen SC, Grogan KA. Handgrip strength: a
comparison of values obtained from the NHANES and NIH toolbox studies.
Am ] Occup Ther. 2019;73(2):7302205080p1-9.

Cheng, Liu M, Liu Y, Xu H, Chen X, Zheng H, et al. Chronic kidney disease:
prevalence and association with handgrip strength in a cross-sectional
study. BMC Nephrol. 2021;22(1):246.

. Stevens KI, Graham-Brown M, Lees JS. Let’s get physical: considering and

overcoming the barriers to physical activity in CKD. Nephrol Dial Transplan.
2023;38(6):1405-7.

Fiaccadori E, Sabatino A, Schito F, Angella F, Malagoli M, Tucci M, et al.
Barriers to physical activity in chronic hemodialysis patients: a single-
center pilot study in an Italian dialysis facility. Kidney Blood Press Res.
2014:39(2-3):169-75.

Yurtcicek S, Hotun Sahin N, Miral M. The study of the validity and reliability
of the Turkish version of physical activity barriers questionnaire. ] Acad Soc
Sci. 2018;6(71):396-404.

Ibrahim S, Karim NA, Oon NL, Ngah WZ. Perceived physical activity barriers
related to body weight status and sociodemographic factors among
Malaysian men in Klang Valley. BMC Public Health. 2013;13(1):275.

Pinto AP, Ramos Cl, Meireles MS, Kamimura MA, Cuppari L. Impact of
hemodialysis session on handgrip strength. ] Bras Nefrol. 2015;37(4):451-7.

Richardson JTE. Eta squared and partial eta squared as measures of effect
size in educational research. Educ Res Rev. 2011;6(2):135-47.

Schober P, Boer C, Schwarte LA. Correlation coefficients: appropriate use
and interpretation. Anesth Analg. 2018;126(5):1763-8.

Debnath S, Rueda R, Bansal S, Kasinath BS, Sharma K, Lorenzo C. Fatigue
characteristics on dialysis and non-dialysis days in patients with chronic
kidney failure on maintenance hemodialysis. BMCNephrol. 2021;22(1):112.

Turk ) Physiother Rehabil 2025;36(2):186-193

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Moorman D, Suri R, Hiremath S, Jegatheswaran |, Kumar T, Bugeja A, et
al. Benefits and barriers to and desired outcomes with exercise in patients
with ESKD. Clin ] Am Soc Nephrol. 2019;14(2):268-76.

Ghafourifard M, Mehrizade B, Hassankhani H, Heidari M. Hemodialysis
patients perceived exercise benefits and barriers: the association with
health-related quality of life. BMC Nephrol. 2021;22(1):94.

Gerovasili V, Agaku IT, Vardavas Cl, Filippidis FT. Levels of physical activity
among adults 18-64 years old in 28 European countries. Prev Med.
2015;81:87-91.

Cai Lian T, Bonn G, Si Han Y, Chin Choo Y, Chee Piau W. Physical activity and
its correlates among adults in Malaysia: a cross-sectional descriptive study.
PLoS One. 2016;11(6):e0157730.

Kaur J, Kaur G, Ho BK, Yao WK, Salleh M, Lim KH. Predictors of physical
inactivity among elderly malaysians: recommendations for policy
planning. Asia Pac ] Public Health. 2015;27(3):314-22.

Calogiuri G, Elliott LR. Why do people exercise in natural environments?
Norwegian adults’ motives for nature-, gym-, and sports-based exercise. Int
J Environ Res Public Health. 2017;14(4):377.

Zelle DM, Klaassen G, van Adrichem E, Bakker S, Corpeleijn E, Navis G.
Physical inactivity: a risk factor and target for intervention in renal care.
Nat Rev Nephrol. 2017;13(3):152-68.

Villanego F, Naranjo J, Vigara LA, Cazorla JM, Montero ME, Garcia T, et
al. Impact of physical exercise in patients with chronic kidney disease:
systematic review and meta-analysis. Nefrol (Engl Ed). 2020;40(3):237-52.

Farragher JF, Polatajko H), McEwen S, Jassal SV. A proof-of-concept
investigation of an energy management education program to improve
fatigue and life participation in adults on chronic dialysis. Can ] Kidney
Health Dis. 2020;7:2054358120916297.

Regolisti G, Maggiore U, Sabatino A, Gandolfini I, Pioli S, Torino C, et
al. Interaction of healthcare staff’s attitude with barriers to physical
activity in hemodialysis patients: a quantitative assessment. PLoS ONE.
2018;13(4):0196313.

Baillot A, Chenail S, Barros Polita N, Simoneau M, Libourel M, Nazon E,
et al. Physical activity motives, barriers, and preferences in people with
obesity: a systematic review. PLoS One. 2021;16(6):0253114.

193 I



ARASTIRMA MAKALESI / ORIGINAL ARTICLE .

Turk J Physiother Rehabil 2025;36(2):194-202

DOI: 10.21653/tjpr.1545160

xerap;,
o' isg,
& %

&

&
&
5
5

TURKISH JOURNAL OF

PHYSIOTHERAPY AND
REHABILITATION

TURK FIZYOTERAPI VE REHABILITASYON DERGISI

@ Bihter AKINOGLU, PT, PhD?
® Zeynep ARIKAN, PT, MS2
@ Fatma Biisra BENGUBOZ, PT, MSc3

TAnkara Yildirim Beyazit Universitesi Saglik
Bilimleri Fakiiltesi, Fizyoterapi ve Rehabilitasyon
Anabilim Dali, Ankara, Tiirkiye

2Afyonkarahisar Saglik Bilimleri Universitesi
Saglik Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Anabilim Dali, Afyonkarahisar,
Tiirkiye

3Atihm Universitesi, Saglk Hizmetleri Meslek
Yiiksekokulu, Terapi ve Rehabilitasyon Bolimii,
Ankara, Turkiye

Yazisma Adresi/Address for Correspondence:
Zeynep ARIKAN, MSc, Afyonkarahisar Saglik
Bilimleri Universitesi Saglik Bilimleri Fakiiltesi,
Fizyoterapi ve Rehabilitasyon Anabilim Dal,
Afyonkarahisar, Tirkiye

E-posta: zeynepcikar61@gmail.com

ORCID: orcid.org/0009-0000-6120-0733

Gelis Tarihi: 07.09.2024 (Received)
Kabul Tarihi: 10.06.2025 (Accepted)
Yayinlanma Tarihi: 22.09.2025 (Publication Date)

Atif/Cite this article as: Akinoglu B, Arikan

Z, Bengiiboz FB. The role of evidence-based
practice in the field of physiotherapy and
rehabilitation in Turkiye from the perspectives

of students, academicians, and clinicians: a pilot
study.Turk] PhysiotherRehabil.2025;36(2):194-202

B 194

TURKIYE'DE FIZYOTERAPI VE REHABILITASYON ALANINDA, OGRENCI,
AKADEMISYEN VE KLINISYEN BAKIS AGISIYLA KANITA DAYALI
UYGULAMANIN YERI: PILOT GALISMA

0z

Amag: Kanita dayali uygulama (KDU), yiiksek kaliteli klinik arastirmalara ve uygulamalara dayanan bir yontemdir.
Diinya Fizyoterapi Konfederasyonu’na gore KDU egitimi fizyoterapi uygulama onerilerinin basinda gelmelidir.
Calismamizin amaci Turkiye'de fizyoterapi ve rehabilitasyon alaninda, 6grenci, akademisyen ve klinisyen bakis
acistyla KDU'nun yerini ve ontindeki engelleri arastirmaktir.

Yontem: Calisma pilot calisma olarak planlanmistir. Calisma stiresince ulasilabilecek biittin fizyoterapi ve
rehabilitasyon alaninda olan 6grenci, akademisyen ve klinisyenler ile calisma gerceklestirilmistir. Degerlendirmede

~n

28 sorudan olusan “KDU Olcegi” ve cahismacilar tarafindan hazirlanan KDU konusundaki goriisler, bilgi seviyesi,
onindeki engellerin sorgulandigr bir form kullaniimistir. Calisma verileri web tabanli bir form olusturularak
toplanmistir.

Bulgular: Calismamiz 44 6grenci, 22 akademisyen ve 31 klinisyen olmak tizere toplam 97 kisi ile gerceklestirilmistir.
KDU'yu engelleyen faktérler cevaplarinda “Order (tedavide hekim talimat) almak” ogrencilerde %51,06,
akademisyenlerde ve %31,57 klinisyenlerde %33,33 oranla ilk engel olarak belirtilmistir. KDU olcegi toplam
puanlari ti¢ grup arasinda karsilastirildiginda istatistiksel olarak anlamli farklar oldugu tespit edilmistir (p=0,000).

Sonug: Calismamizin sonuglarina bakildiginda farkli alanlarda bulunan fizyoterapistlerin KDU bilgi ve tutumlarinin
farkliliklar gosterdigi fakat ortak olarak Ttirkiye'de fizyoterapi ve rehabilitasyon alaninda, 6grencilerin, klinisyenlerin
ve akademisyenlerin KDU zorlastiricilarinin basinda “Order almak” faktortintin oldugu gortlmistir.

Anahtar Kelimeler: Klinisyen, Kanita dayali uygulama, Fizik tedavi, Rehabilitasyon

THE ROLE OF EVIDENCE-BASED PRACTICE IN THE FIELD OF
PHYSIOTHERAPY AND REHABILITATION IN TURKIYE FROM THE
PERSPECTIVES OF STUDENTS, ACADEMICIANS, AND CLINICIANS:
A PILOT STUDY

ABSTRACT

Purpose: Evidence-based practice (EBP) isa method based on high-quality clinical research and practice. According
to the World Confederation for Physical Therapy, EBP training should be at the forefront of physiotherapy practice
recommendations. The aim of our study is to investigate the place of EBP and the barrier to it in the field of
physiotherapy and rehabilitation in Tiirkiye from the perspective of students, academicians and clinicians.

Methods: The study was planned as a pilot study. The study was carried out with all students, academicians
and clinicians in the field of physiotherapy and rehabilitation that could be reached during the study. In the
evaluation, the “EBP Scale” consisting of 28 questions and a form prepared by the researchers questioning the
opinions, knowledge level and obstacles to EBP were used. The study data were collected by creating a web-based
form.

Results: Our study was conducted with a total of 97 people, 44 students, 22 academicians and 31 clinicians. In
the responses to the factors that prevent EBP, “Obtaining an order (doctor’s instructions for treatment)” was stated
as the first obstacle by 51.06% of students, 31.57% of academicians and 33.33% of clinicians. When the total EBP

scale scores were compared between the three groups, statistically significant differences were found (p=0.000).

Conclusion: When the results of our study were examined, it was seen that the knowledge and attitudes of
physiotherapists in different fields regarding EBP varied, but in common, the main factor that made EBP difficult
for students, clinicians and academicians in the field of physiotherapy and rehabilitation in Turkiye was the “taking
orders” factor.

Keywords: Clinicians, Evidence-based practice, Physical therapy, Rehabilitation
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GIRIS
Kanita dayali uygulama (KDU), yuksek kaliteli klinik
arastirmalara dayanan bir uygulama yontemidir. Kanitlar
yuksek kalitede klinik arastirmalardan olusabilirken, ayni
zamanda duslk kaliteli arastirmalardan, uzman gortslerinden
veya klinik deneyimlerden de olusabilir (1). KDU hareketi, bir
ingiliz hekim olan Archie Cochrane’nin, 1970’li yillarda saglik
bakim kararlarinin sadece tibbi gortislere ya da deneyimlere
degil, kanita dayali olmasi gerektigine dikkat cekmesiyle
baslamistir (2). KDU'nun yayginlasmasinin sebepleri arasinda
bakim maliyetini distrmesi, kaliteli hasta bakiminin
verilmesi, uygulamalarin guvenlik kiltari  olusturmasi,
hastanin hastanede kalma siiresini kisaltmasi, ihtiyac duyulan
uygulamalarda azalma saglamasi sayilabilir (3,4).

Diinya Fizyoterapi Konfederasyonu’na (WCPT) gore, fizyoterapi
ve rehabilitasyonda KDU, ulasilabilen en iyi kanitin hastaya
uygulanmasi seklinde tanimlanir. WCPT fizyoterapistler icin;
KDU prensibine uyulmasi gerektigini, etkisiz veya gilivensiz
oldugu kanitlanmis teknikleri kullanmamasini, kanitlarin
klinik deneyimlerle batunlestiriimesini, kiltirel baglam
ve hasta tercihleri gibi faktorleri dikkate alinmasini, klinik
uygulamalarin elestirel bakisla degerlendirebilmesini, kanitlara
ulasabilmeyi, yasam boyu 6grenme ilkesinin benimsenmesini,
multidisipliner  calismayr  onermektedir (5). Turkiye'de
Fizyoterapi ve Rehabilitasyon egitiminin gelistirilmesine yonelik
gereklilikler, Yiiksek Ogretim Kurulu Fizyoterapi Rehabilitasyon
Ulusal Cekirdek Egitim Programi (2016) ile belirlenmektedir
(6). Bu programda fizyoterapistin gelistirmis oldugu hipotez
dogrultusunda tani, tedavi, bakim ve onleme ile iliskili
stratejileri hizmet alanin beklentilerine saygl duyarak ve KDU
prensipleri cercevesinde yapmasinin gerekliligi belirtilmistir (7).

KDU'nun basarili  olabilmesi icin klinikle birlestirmek
gereklidir bu da klinik becerilerin ve gecmis tecriibelerin
kullanilmasini gerektirir. Yapilan calismalarda fizyoterapi ve
rehabilitasyon son sinif 6grencileri klinik uygulamada acemi
olduklarini stajyerlik donemlerinde onlara stpervizorliik
yapan klinisyenleri bilgi kaynagi olarak gordiklerini, kanitlar
kendi basina aramaktansa deneyimli birine basvurmanin
daha uygun ve etkili oldugunu belirtmislerdir (8). Belcikali
fizyoterapistler arasinda  KDU'nun  klinik  calismalara
uygulanmasindaki  engeller  arastirildiginda ~ KDU’nun
uygulanmasindaki énemli engeller arasinda, fizyoterapistlerin
hastalarin  tedavileri tzerinde karar verme vyetkisinin
ve otoritesinin olmamasi, bilimsel kanitlarin  eksikligi,
erisilebilirligi ve uygulanabilirligi, ekonomik parametreler,
hastalarin beklentileri ve motivasyon eksikligi gortlmiustir (9).
Fizyoterapistlerin kanita dayali bakim saglama konusundaki
gorusleri, engelleri ve kolaylastiricilari arastiran bir calismada,
fizyoterapistlerin kanita dayali bakim saglamasiicin is yerlerinin
yapisal destegi artirmasi, fizyoterapistlerin hasta beklentisi ile
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gercek hasta beklentisi arasindaki farkhliklarin arastiriimasi
gerekliligi  sonucuna varilmistir (10). Suudi Arabistan’da
fizyoterapistlerin KDU'ya iliskin gortislerine basvurulan kesitsel
bir calismada, KDU kavraminin anlasiimasi ve uygulanmasi
konusunda belirgin bir eksiklik oldugunu, fizyoterapistlerin
cogunlugunun KDU konusunda resmi bir egitim almadiklarini
bildirdikleri gortlmustir (11). Ayni calismada KDU ile ilgili
kavramlarin lisans ve lisansisti mifredata entegre edilmesi
ve fizyoterapistlerin KDU konusunda bilgi ve yeterlilik
kazanmasini tesvik edecek stratejilerin hayata gecirilmesi
gerekliligi  vurgulanmistir -~ (11).  Fizyoterapistlerin ~ KDU
bilgilerine, tutumlarina, uygulamalarina odaklanan otuz iki
calismanin dahil edildigi bir sistematik derlemede bircok
fizyoterapistin KDU’ya karsi olumlu tutumunun oldugu, KDU
ontindeki engeller arasinda zaman ve beceri eksikligi ve
KDU'nun yanlis algilanmasi bilgisi yer almaktadir (12). KDU
egitimi, fizyoterapistlerin meslek hayatlarinin bircok alanina
uygulayabilecekleri, mesleki becerilerini gelistiren ve hizli
sonuc veren yontemdir (13). On lisans, lisans ve lisansiisti
fizyoterapi egitim programlarinin yani sira kisilerin yasam
boyu 6grenme siirecinde de yer almalidir. KDU yaklasimina
dayali 6grenme sirecinin 6grenci, 6gretim elemanlari, klinik
uygulamadaki 6gretici ve rehberler arasinda algi ve tutumlarini
belirlemek amaciyla daha kapsamli arastirmalarin yapilmasi
onerilmektedir (3). Literatiir incelendiginde KDU'nun onemi
gorilmis ve cesitli Ulkelerde c¢ahismalara rastlanmistir.
Turkiye'de de KDU'nun bircok disiplinde arastinldigini ve
calismalarin 6grenci, klinisyen, akademisyen acisindan farkhlik
gosterdigi gorulmustir (14-16). Bilgimiz dahilinde Turkiye'de
fizyoterapi ve rehabilitasyon alaninda KDU’nun 6grenci,
akademisyen ve klinisyen bakis acisindan inceleyen herhangi
bir calisma bulunmamaktadir. Bu nedenle bu calismanin
amaci Turkiye'de fizyoterapi ve rehabilitasyon alaninda,
ogrenci, akademisyen ve klinisyen bakis acisiyla KDU’nun yerini
ve ontindeki engelleri arastirmaktir. Bu calisma sayesinde
Turkiye'de fizyoterapi ve rehabilitasyon alaninda, 6grenci,
akademisyen ve klinisyenlerin KDU hakkindaki goruslerine
basvurup farkli bakis acilarindan degerlendirmeyi hedeflemis
bulunmaktayiz. Calismamizin hipotezleri; fizyoterapi ve
rehabilitasyon alanindaki o6grenciler, akademisyenler ve
klinisyenlerin  KDU konusundaki bilgi diizeyleri arasinda
anlamli fark vardir, KDU'nun uygulanmasinda karsilasilan
engeller, 6grenciler, akademisyenler ve klinisyenler arasinda
farklilik gostermektedir.

YONTEM

Calisma pilot calisma olarak planlanmistir. Calisma siiresince
ulasilabilecek butin fizyoterapi ve rehabilitasyon alaninda
olan o©grenci, akademisyen ve klinisyenler ile c¢alisma
gerceklestirilmistir. Calisma icin Ankara Yildinm Beyazit
Universitesi Saglik Bilimleri Etik Kurulu'ndan onay alinmistir
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(tarih: 22.04.2024, karar no: 04-665). Calisma verileri etik
kurul izninden sonra 3 ayhk bir strede web tabanh bir
form olusturularak Turkiye’nin farkli illerindeki fizyoterapi
ve rehabilitasyon son sinif 0grencilerine, fizyoterapi ve
rehabilitasyon alanindaki akademisyenlere klinikte calisan
fizyoterapistlere gonderilmistir. Calismada veriler “Kartopu
Yontemi” ile toplandigl ve pilot calisma olarak gorildigu
icin  calismada orneklem biytklugi hesaplanmamistir.
Calismaya dahil edilme kriterleri; calismaya katilmayi kabul
etmek ve onam vermek, Turkiye’de dort yillik fizyoterapi ve
rehabilitasyon egitimi almis ya da aliyor ve son sinif 6grencisi
olmak, Turkiye’de calisiyor olmak (akademisyen ve klinisyen
icin) olarak belirlendi. Dislanma kriteri; calismaya katilmayi
kabul etmemek ve onam vermemek, 2 yillik fizyoterapi egitimi
almak ve Turkiye’de dort yillik fizyoterapi ve rehabilitasyon
aliyor ancak son sinif 6grencisi olmamak olarak belirlendi.
Dahil edilme kriterlerine uyan fizyoterapi ve rehabilitasyon
son sinif 6grencilerine, fizyoterapi ve rehabilitasyon alanindaki
akademisyenlere klinikte calisan fizyoterapistlere 28 sorudan
olusan “KDU Olcegi” sorularini kendilerine gére cevaplamalari
istenmistir. Olcegin gecerlik ve giivenirlik calismasini Cay
ve Dasbas (17) vyapilmistir. Olgekte kisinin KDU'yva karsi
bakis acisina iliskin 28 madde vardir ve her maddede 6’li
derecelendirme kullaniimaktadir. Gelecekte kullanim, tutum,
bilgi, kisisel kullanim olarak 4 alt boyutu vardir Olcekte yer
alan 10, 11, 12, 13 ve 14. maddeler tersten puanlanmaktadir.
Olcekten alinan yiiksek puanlar, bireylerin KDU diizeylerinin
daha gelismis oldugunu gostermektedir. Olgek kullanimina
iliskin gerekli izinler alinmistir. Ayni zamanda kisilerden vyas,
boy uzunlugu, viicut agirhgi gibi demografik verileri istenmistir.
Ayni zamanda katilimcinin ¢alisma alani ile ilgili sorulara
(nerde calistigl, beraber calistigi meslek gruplari, stipervizorlik
yapmasi, ders verme durumu, meslekteki calisma siresi, klinik
calisma yapma durumu) da yer verilmistir. Degerlendirme
formunda KDU konusundaki gorusler, bilgi seviyesi, ontindeki
engeller sorgulanmistir. Anketi uygulama siiresi ortalama 10-15
dakika olarak belirlenmistir.

Bireyler calismaya katilmayr kabul etmek istemeyecegi gibi,
calismaya katildiktan sonra da olcekte diledigi soruda birakip

Tablo 1. Katilimcilarin demografik ve fiziksel ozellikleri

olcegi tamamlamama hakkina sahipti. Arastirmada tim
sorulari eksiksiz yanitlayan bireylerin verileri kullaniimistir.
Calismaya katilmayr kabul eden katiimcilara herhangi bir
maddi odeme yapiimamistir. Calisma icin Ankara Yildirim
Beyazit Universitesi Saghk Bilimleri Etik Kurulu’ndan etik kurul
izni alinmistir (tarih: 22.04.2024, numara: 04-665). Etik kurul
izninden sonra web tabanli anket uygulamasi ile veri toplama
islemi gerceklesmistir. Ardindan verilerin istatistiksel analizi
gerceklestirilmistir.

istatistiksel Analiz

Verilerin analizinde Statistical Package for Social Sciences
(SPSS) for Windows 22.0 (SPSS Inc, Chicago, IL, ABD) programi
kullanilmistir. Tanimlayici verilerin analizinde sayi, ylizde,
ortalama ve standart sapma kullanilmistir. Verilerin normal
dagihimini belirlemek amaciyla basiklik ve carpikhik degerlerine
bakilmis (+1, -1) (18) ve normal dagilim durumlari histogram
lizerinden can egrisi, varyans katsayisi, Kurtosis-Skewness,
Kolmogorov-Smirnov/  Shapiro-Wilk ve Detrended Plot
degerlendirmeleri yapilarak belirlenmistir. Normal dagilim
gostermeyen verilerin degerlendirilmesinde Mann-Whitney U
testi, Kruskal-Wallis varyans testi kullanilmistir. Anlamli ¢ikan
sonuclar icin farkin kaynagini belirlemek amaciyla da post hoc
test istatistiklerinden Bonferroni testi kullaniimistir. Yapilan
istatistiksel testlerde giiven arahgi %95 ve anlamlilik seviyesi
p<0,05 olarak alinmistir.

BULGULAR

Calismamiz 44 ogrenci, 31 klinisyen ve 22 akademisyen olmak
lizere toplam 97 kisi ile gerceklestirilmistir. Calismaya katilan
ogrenci, klinisyen ve akademisyenlerin yas ortalamalari ve
viicut kitle indeksi degerleri Tablo 1’de gosterilmistir.

Elde edilen verilere gore 6grencilerin %38,6’st KDU egitimi aldig|,
%91,4’l bu egitimi almadiklarini belirtmistir. KDU'nun calisma
hayatinda kullanimi sorgulandiginda o6grencilerin %65,9'u
kullanmadigini  bildirirken, %38,6'st  KDU'yu kullandigini
bildirmistir. Ogrencilerin KDU kullaniminda ilk basvurduklari
yerin ders notlar ve kitaplar %38,6 oldugu gorilmistar.

Ogrenci Klinisyen Akademisyen

(n=44) (n=31) (n=22)
Yas (ort + SS) 22,93%+2,02 28,96%4,00 31,72£5,17
Boy (cm) (ort + SS) 166,63+7,38 169,58+7,46 169,22+7,21
Viicut agirh@i (kg) (ort + SS) 66,09+13,96 67,77+13,43 71,95+£16,54
VKI 23,80%4,80 23,42£3,43 25,10£5,61
Kadin (n/%) 37/841 19/61,3 17177,3
Erkek (n/%) 7/15,9 12/38,7 5/22,7
Ort £ SS: Ortalama * Standart Sapma, VKI: Viicut Kiitle indeksi, n: Kisi Sayisi.
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Ogrencilerin %84,1’i kanit piramidi bilmediklerini bildirmistir.
Kanit degeri en yiiksek calisma sorusunu dogru bilme orani
ogrencilerde %40,9 yanlis bilme orani %49,1 idi. Kanit degeri en
dustk calisma sorgulandiginda 6grencilerin dogru cevap orani
%13,6 iken yanlis cevap orani %87,3 idi (Tablo 2).

Ogrencilerin KDU'yu engelleyen faktorler cevaplarindan %
51,06'si “order (tedavide hekim talimati) almak” iken %21,27’si
“KDUya dair bilgi eksikligi”, %19,14’t “zaman kisithligl” ve
%8,51'i “cihaz eksikligi” idi (Tablo 2).

Tablo 2. Ogrenci, akademisyen ve klinisyenlerin giinliik ekran siiresi ve KDU ile ilgili genel bilgileri

Ogrenci Akademisyen Klinisyen
n Yiizde Yiizde Yiizde
0 17 38,6 9,1 25,8
1-3 21 47,7 11 50 19 61,3
Bilgisayar kullanim siiresi (saat) 3-5 9,1 6 273 12,9
5-7 2 45 13,6 0
Toplam 44 100,0 22 100,0 31 100,0
1-3 9 20,5 13 59,1 13 41,9
3-5 21 47,7 5 22,7 13 419
Telefon kullanim sdresi (saat) 5-7 12 273 3 13,6 9,7
7-10 2 4,5 1 4,5 2 6,5
Toplam 44 100,0 22 100,0 31 100,0
Evet 17 38,6 16 72,7 18 58,1
KDU egitim alma Hayir 27 61,4 6 27,3 12 38,7
Toplam 44 100,0 22 100,0 30 96,8
Evet 15 341 19 86,4 18 58,1
KDU calisma hayatinda kullanim Hayir 29 65,9 3 13,6 13 41,9
Toplam 44 100,0 22 100,0 31 100,0
Calisma arkadasim 3 6,8 0 0 19,4
Stipervizoriim 10 22,7 1 4,5 12,9
o Ders notlarim/kitaplar 17 38,6 1 45 6,5
KDU bilgi icin ilk basvurulan yer ;
Internet 5 11,4 2 9,1 16,1
Literattirdeki calismalar 8 18,2 18 81,8 14 452
Toplam 43 97,7 22 100,0 31 100,0
Evet 7 15,9 21 95,5 19 61,3
Kanit piramidini bilme durumu Hayir 37 84,1 1 4,5 12 38,7
Toplam 44 100,0 22 100,0 31 100,0
Dogru 18 40,9 20 90,9 21 67,7
Kanit degeri en yiiksek ¢alisma Yanlis 17 491 2 9,1 8 25,8
Toplam 44 100 22 100 29 100
Dogru 6 13,6 8 36,4 10 32,3
Kanit degeri en dustk ¢alisma Yanlis 38 87,4 14 64,6 19 61,2
Toplam 44 100 22 100 29 100
Order (tedav;dlfni;ikim talimati) 24 51,06 12 12 16 33,33
Zaman kisithhg 9 19,14 7 7 15 31,25
KDU'yu engelleyen faktdrler Cihaz eksikligi 4 8,51 12 12 7 14,58
KDU'ya dair bilgi eksikligi 10 21,27 7 7 10 20,83
Toplam 47 100 38 38 48 100
KDU: Kanita Dayali Uygulama, n: Kisi Sayis.
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KDU olcegine gelecekte kullanim, kisisel kullanim ve bilgi
puaninin  KDU dersi alanlarda almayanlara gore daha
yliksek oldugu bulunmustur (p<0,05). Tutum puaninin ise
KDU dersi alanlar ile almayanlar arasinda farkli olmadig
gortlmustir (p>0,05). KDU olceginin toplam puanlarinin
egitim alan 6grencilerde almayanlara gore daha yiiksek oldugu
belirlenmistir (p<0,05) (Tablo 3).

Akademisyenlerden elde edilen verilere gore akademisyenlerin
%72,7'si KDU egitimi aldigini, %27,3’t bu egitimi almadiklarini
belirtmistir. KDU'nun c¢alisma hayatinda kullanilma orani
akademisyenlerde %86,4 iken kullanilmama orani %13,6 idi.
KDU kullaniminda ilk basvurulan yer akademisyenlerde %81,8
ile literattirdeki calismalar seklindeydi (Tablo 2).

Akademisyenlerin - %4,5'1 kanit piramidi bilmediklerini
bildirdi. Kanit piramidini bildigini bildiren akademisyen orani
%95,5 idi. Kanit degeri en yiiksek calisma sorusunu dogru
bilme orani ise %90,9 idi. Kanit degeri en dusuk calisma
sorgulandiginda dogru cevap orani %36,4 iken yanlis cevap
orani 64,6 idi (Tablo 2).

Akademisyenlerde KDU'yu engelleyen faktorler cevaplarindan
%31,57’si “order (tedavide hekim talimati) almak” iken diger
%31,57’si “cihaz eksikligi”idi (Tablo 2).

KDU olceginde tutum puaninin KDU dersi alanlarda
almayanlara gore daha yiiksek oldugu bulunmustur (p<0,05).
Gelecekte kullanim, kisisel kullanim, bilgi ve olcek toplam

puani KDU dersi alanlar ve almayanlarda farkli olmadigi
gorulmustir (p>0,05) (Tablo 4).

Klinisyenlerden elde edilen verilerde klinisyenlerin %58,1’i KDU
egitimi aldigini belirtirken %38,7’si bu egitimi almadiklarini
belirtmisti. ~ KDU'nun ~ ¢alisma  hayatinda  kullanimi
sorgulandiginda klinisyenler %58,1'i kullandigini, %41,9u
kullanmadigini bildirmistir. KDU kullaniminda ilk basvurduklari
yer klinisyenlerde, %45,2 ile literatiirdeki calismalardi (Tablo 2).

Klinisyenlerin kanit piramidi bilgileri sorgulandiginda %61,3’u
kanit piramidini bildigini belirtti. Kanit degeri en yiiksek
calisma sorusunu dogru bilme orani ise klinisyenlerde %67,7
idi. Yanlis cevap verme orani ise %25,8 idi. Kanit degeri en
dustik calisma sorusuna dogru cevap orani %32,3 iken yanls
cevap orani %61,2 idi (Tablo 2).

Klinisyenlerin KDU'yu engelleyen faktorlere cevaplarindan
%33,33’U “order (tedavide hekim talimati) almak” iken %31,25'i
ise “zaman kisithlig)” idi. Ayrica, %20,83’t “KDU’ye dair bilgi
eksikligi” ve %14,58'1 “cihaz eksikligi” cevaplar verilmistir
(Tablo 2).

KDU olcegine butin alt boyutlarinda ve toplam puaninda
KDU egitimi alanlar ile almayanlar arasinda farkli olmadigi
gorulmustir (p>0,05) (Tablo 5).

KDU 6lceginde egitim almis kisilerde meslekler arasinda tutum,
bilgi puani ve toplam puanda gruplar arasi karsilastirmalarda

farklarin - anlamh  oldugu

Tablo 3. Ogrencilerde KDU alt boyut puanlarinin karsilastirilmasi

gorilmastir

(p<0,05).

Egitim almis Egitim almamis
KDU alt boyut ort £SS ort £ SS YA p
(n=17) (n=27)

KDUO gelecekte kullanim puani 45,94+514 38,22+7,01 -3,52 0,000*
KDU kisisel kullanim puani 34,52+547 27,74%6,70 -3,38 0,001*
KDUO tutum puani 21,8214,70 20,11+5,61 -0,90 0,365
KDU bilgi puani 23,29+2 .31 20,44+4,10 -2,51 0,012*
KDU toplam puan 125,58+10,33 106,51+13,56 -4,01 0,000*
*: Mann-Whitney U Test, p<0,05.KDU: Kanita Dayali Uygulama, n: Kisi Sayisi, ort + SS: Ortalama + Standart Sapma.

Tablo 4. Akademisyenlerde KDU alt boyut puanlarinin karsilastirilmasi

Egitim almis Egitim almamis

KDU alt boyut ort £SS ort £SS z p
(n=16) (n=12)

KDUO gelecekte kullanim puani 48,31%4,57 46+7,40 -0,483 0,629
KDU kisisel kullanim puani 3743,55 35,16+6,08 -0,521 0,602
KDUO tutum puani 25,80+2,80 21,16%5,67 -2,26 0,024*
KDU bilgi puani 26,25+3,67 24,83+3,43 -1,08 0,277
KDU toplam puan 137,43+9,90 127,16%£17,13 -129 0,196
*: Mann-Whitney U test, p<0,05. KDU: Kanita Dayal Uygulama, n: Kisi Sayisi, ort + SS: Ortalama =+ Standart Sapma.
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karsilastirma analizleri sonucunda tutum, bilgi puani ve
toplam puanda anlamli farkin 6grenci ile akademisyenler
arasindaki  farktan ortaya c¢ktigi ve akademisyenlerin
puanlarinin ogrencilere gore anlamli olarak daha fazla oldugu
belirlenmistir (p<0,05). Ayrica bilgi puaninda 6grenci klinisyen
karsilastirmasinda da klinisyenlerin 6grencilerden anlamli
olarak bilgi puanlarinin daha fazla oldugu ortaya ¢ikmistir
(p<0,05). Egitim alanlarda gelecekte kullanim ve Kkisisel
kullanim puanlarinda ise mesleklere gore farkhlik olmadig
saptanmistir (p>0,05). Egitim almayanlarda gelecekte kullanim,
kisisel kullanim, bilgi puani ve toplam puanda gruplar
arasinda anlamli fark oldugu belirlenmistir (p<0,05). Analiz
sonucunda belirtilen puanlarda ortaya ¢ikan bu farkin 6grenci
akademisyen gruplari arasindaki farktan kaynaklandigi ve
akademisyenlerin puanlarinin 6grencilere gore anlamli olarak
daha yiksek oldugu gorilmistir (p<0,05). Bilgi puaninda
ogrenci ve klinisyen gruplarinin karsilastirmasinda da klinikte

calisa fizyoterapistlerin ogrencilere gore bilgi puanlarinin
anlamli olarak daha yuksek oldugu saptanmistir (p<0,05).
Egitim almayanlarda Tutum puani meslekler arasinda farkli
bulunmamistir (p>0,05) (Tablo 6).

TARTISMA

Turkiye'de fizyoterapi ve rehabilitasyon alaninda, 6grenci,
akademisyen ve klinisyen bakis acisiyla KDU'nun yerini ve
ontindeki engelleri arastirmak amaciyla gerceklestirdigimiz
calismamiz sonucunda &grencilerin biyik bir cogunlugunun
KDU'yu kullanmadigi, KDU kullanma engelinin order almak
oldugu, KDU konusunda bilgi almak icin ilk basvurdugu yerin
ders notlari ve kitaplar oldugu, KDU konusunda hem egitim
almis hem de egitim almamis 6grencilerin KDU toplam
puaninin akademisyenlere gore daha disik oldugu fakat
klinisyenlerle ise benzer oldugu gorilmustir. Calismamiza

Tablo 5. Klinisyenlerde KDU alt boyut puanlarinin karsilastirilmasi

Egitim almis Egitim almamis
KDU alt boyut ort £SS ort £SS Z* p
(n=18) (n=12)

KDUO gelecekte kullanim puani 46,88+6,47 43,91+9,26 -0,637 0,524
KDU kisisel kullanim puani 31,77+7,55 30,6616,13 -0,657 0,511
KDUO tutum puani 23,38+5,05 20,411+5,68 -1,32 0,186
KDU bilgi puani 26,50+3,48 25,50+4,48 -0,386 0,700
KDU toplam puan 128,55+16,87 120,50+21,45 -1,05 0,290
*: Mann-Whitney U test, KDU: Kanita Dayali Uygulama, n: Kisi Sayisi, Ort + SS: Ortalama =+ Standart Sapma.

Tablo 6. Meslekler arasinda KDU puanlarinin egitim durumuna gore karsilastiriimasi

Ogrenci Klinisyen Akademisyen

Ort + S5 Ort + 55 Ort + 55 P
Gelecekte kullanim puani
Egitim almis 45,94+514 46,88+6,47 48,3114,57 0,415
Egitim almamis 38,22+7,01° 43,9119,26 4617,40° 0,029*
Kisisel kullanim puani
Egitim almis 34,52+5,47 31,77£7,55 37£3,55 0,127
Egitim almamis 27,7416,70° 30,661+6,13 35,16+6,08° 0,041*
Tutum puani
Egitim almis 21,82+4,70° 23,38+5,05 25,80+2,80° 0,024*
Egitim almamis 20,11+5,61 20,41+5,68 21,16+5,67 0,885
Bilgi puani
Egitim almis 23,29+2,31%0 26,50+3,48" 26,25%3,67° 0,003*
Egitim almamis 20,44+4,10° 25,50+4,48" 24,83£3,43 0,004*
Toplam puani
Egitim almis 125,58+10,332 128,55+16,87 137,4319,90° 0,013*
Egitim almamis 106,51+13,56° 120,50%+21,45 127,16+17,13? 0,010*

*: Kruskal-Wallis Test, p<0,05, KDU: Kanita Dayali Uygulama, Ort + SS: Ortalama + Standart Sapma, *: Kruskal-Wallis testine gore 6grenci-akademisyen grubu arasinda
anlamli fark var, ®: Kruskal-Wallis testine gore 6grenci-klinisyen grubu arasinda anlaml fark var.

Turk J Physiother Rehabil 2025;36(2):194-202

199 I



Tirkiye'de Fizyoterapide Kanita Dayali Uygulama

katilan klinisyenlerin egitim dtzeyleri farkhlik gosterse de
lisansuistu egitim alan klinisyenler de bulunmaktadir. Ayrica
tlkemizde kliniklerde calisan fizyoterapistlerin cesitli egitim
ve seminerlere katiliyor olmalarinin, akademisyenler ile
klinisyenlerin KDU 6lcegi puanlarinda benzerlik olusmasina yol
actigr distnilmektedir.

Akademisyenlerin ve klinisyenlerin cogunlugunun KDUyu
calisma hayatinda kullandigi belirlenmistir. Calismamizin
bulgularina benzer olarak, Latin Amerika’daki fizyoterapistlerin
de KDU konusunda olumlu distincelere sahip oldugu ve
calisma hayatinda kullandigi rapor edilmistir (19). Ayrica
calismamizda akademisyenlerin KDU kullanma engelinin order
almak ve cihaz eksikligi oldugu ve KDU konusunda bilgi almak
icin ilk basvurdugu yerin literattir oldugu gorilmiustur. Benzer
sekilde calismamizda klinisyenlerin cogunlugunun KDU’yu
calisma hayatinda kullandigi, KDU kullanma engelinin order
almak oldugu ve KDU konusunda bilgi icin ilk basvurdugu yerin
literattir oldugu belirlenmistir.

Literatiirde saglikla ilgili cesitli disiplinlerde 6grencilerin KDU
konusundaki bilgi, tutum ve davranislari incelenmistir (20-
27). Yaptigimiz calismada saglik profesyonelleri icerisinde
KDU kullanimiin son derece onemli oldugu alanlardan
fizyoterapi ve rehabilitasyon bolimi son sinif 6grencilerinin
KDU konusunda bilgi, tutum ve davranislari incelenmistir.
Bu konu ile ilgi tip ogrencileriyle yapilan arastirmada
calismamizla paralel olarak stajyerlerin buyik cogunlugunun
ileri dizeyde kanita dayali tip becerileri edinmekle
ilgilenmedigini belirtmislerdir (25). Bu durumun sebepleri
icerisinde birinci neden olarak veri tabanlarina ulasim
zorlugu ikinci neden olarak zaman kisithligini belirtmislerdir
(25). Yaptigimiz calismada ogrencilerin KDU zorlastiricilan
arasinda birinci sirada order almak varken ikinci sirada
literatuir ile paralel olarak bilgi eksikligi ticlincli sirada ise
zaman kisithhgr belirtilmistir. Fizyoterapi ve rehabilitasyon
alanindaki engellerin bu sekilde siralanmis olmasinin
nedeninin fizyoterapistlerin Turkiye’de fizik tedavi ve
rehabilitasyon hekimlerinden order almasi, hekimlerin boyle
bir durumu olmamasindan kaynaklandigini diisinmekteyiz.
Order ile calismayan bir diger meslek grubu olan dis hekimligi
ogrencilerinin KDU ile ilgili bilgi, tutum, davranislarini
incelemeyi amaclayan calismada, KDU ile ilgili bilgi ve
uygulamanin yetersiz oldugunu KDU oniindeki en buylk
tc engelin bilgi kaynaklarinin eksikligi, yetersiz zaman ve
arama becerilerinin eksikligi oldugu bildirilmistir (26). Order
almak disinda bulunan diger engellerin calismamizdaki
ogrenci sonuclariyla paralellik gosterdigi ve diger disiplinlerle
ortak oldugu gorilmektedir. Fizyoterapi 6grencilerinin KDU
becerilerinin egitimsel miidahalelerle gelistirilmesine iliskin
yapilan incelemede zaman kisitlamasi, bilimsel bilgi ve
beceri eksikligi, farkli konulara elestirel yaklasamama ve tibbi
uygulamada ozerkligin eksikligi, fizyoterapi 6grencilerinin
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kendi algiladiklari en vyiksek engeller olarak ortaya
¢tkmaktadir (28). Calismamizdaki KDU 6ntindeki engellerden
zaman, bilgi eksikligi, order ile tedavi uygulama (6zerkligin
eksikligi) literatirle birebir bagdasmaktadir (28). 2018 yilinda
fizyoterapi ve rehabilitasyon 0grencilerinin birinci siniftan
mezuniyete kadar KDU bilgisindeki degisimleri arastiran
bir calismada KDU kurslarinin 6grenciler tizerinde olumlu
yonde degisiklige yol actigi belirtilmistir (29). Calismamizda
ogrencilerin KDU egitimi almis olmasinin literatiire benzer
olarak KDU hakkinda bilgi, tutum ve becerisini artirmada
etkili oldugu gorulmustir. Norvec'te tgtincu sinif fizyoterapi
ve rehabilitasyon 6grencileriyle yapilan bir calismada egitim
iceriginde KDU’ya yer verme dizeyi ile klinik uygulamalar
sirasinda KDU davranisi, becerileri ve engelleyici unsurlari
arasinda bir iliski oldugu gosterilmistir (30). Egitim iceriginde
KDU'ya yer verme diizeyi ile fizyoterapi 6grencilerinin KDU
davranislari arasinda, soru sorma, kanit arama ve elestirel
olarak degerlendirme becerisi gibi unsurlarla iliski bulunmus
ayni zamanda egitim icerigi, zamanlamasi, miktari ve tiri
acisindan mifredat boyunca KDU egitim stratejileri kesfetmek
Calismamizda 6grencilerin KDU 0lcegi toplam puaninda ve
alt parametrelerinde akademisyenlere ve klinisyenlere oranla
daha dusik puanlar aldiklar goriilmektedir. Bu durumun
ogrencilerin meslek hayatlarina baslamadan once sadece
egitim iceriginde gordukleri KDU becerilerinin uygulamalarda
deneyimlenememesinden kaynakli oldugu distntlmektedir.
Literatiire paralel olarak ve calismamizin sonuclarinda da
gorildugu gibi fizyoterapi ve rehabilitasyon 6grencilerinin
KDU becerilerini artirmak icin egitim iceriklerinde KDU'’ya
daha fazla yer verilmesi gerektigini disinmekteyiz.

Literatiirde egitim seviyesi vyiiksek fizyoterapistlerin KDU
becerilerinin, veri tabanlarinda arama yapma ve bir dizi KDU
terminolojisini anlama olasiliklarinin egitim seviyesi daha
disuk olan fizyoterapistlere gore daha yiiksek oldugu rapor
edilmistir (31). Calismamizdaki akademisyenlerin KDU oraninin
yliksek olmasi bu sebeple literatiirle uyumludur. Calismamiz
sonucunda tipki ogrenciler ve klinisyenlerde oldugu gibi
akademisyenlerinde KDU zorlastiricilarindaki  en  onemli
faktorden birinin order ile calismak oldugu bir diger faktoriin
de cihaz eksikligi oldugu belirlenmistir. Bu baglamda tilkemizde
order ile calismanin akademisyenlerin KDU zorlastirici faktori
olarak yer almasi literatiirle uyumlu iken; cihaz eksikliginin
KDU zorlastirici faktorti olarak karsimiza ¢ikmasinin dikkat
cekilmesi gereken bir durum oldugunu distinmekteyiz.

Filipinli  fizyoterapistlerde yapilan KDU egitim programi
sonrasi KDU’ya yonelik bilgi, beceri, tutum ve davranislarda
iyilesmeler  gozlemlenmistir  (32).  Fizyoterapistler KDU
davranisini engelleyen faktorler arasinda hastaya midahale
eden ilk kisi olmayisini ve receteli bir programi degistirmek
icin hekim onayi gerektigini one surmustir (33). Turkiye'deki
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klinisyenleri degerlendirdigimiz calismamizda KDU ontindeki
en biyik engelin Filipin ornegindeki gibi recete ile yani
order ile uygulama yapmak oldugu gozlemlenmistir. Filipinli
fizyoterapistlerin aksine calismamizda KDU egitimi alan
fizyoterapistler ile almayanlar arasinda KDU bilgi, tutum ve
davranis yoniinden fark olmamasinin KDU'nun onemli bir
bileseni olan kisinin klinik uzmanhg alt bashgiyla iliskili
olmasindan kaynaklandigini distinmekteyiz. Bu distincemizi
destekler sekilde Vietnam’daki fizyoterapistler klinik kararlar
alirken kisisel deneyime, calisma arkadaslarina ve ders
kitaplarina basvurdugunu belirtmistir (33). Calismamizda ayrica
klinisyenlerin KDU icin en cok literattirdeki calismalar ve calisma
arkadaslarina  basvurduklar  belirlenmistir.  Klinisyenlerde
literattire basvurmanin ilk secenek olmasinin KDU 6lcegindeki
egitim alan ve almayan klinisyenler arasinda fark olmamasinin
nedeni oldugunu distinmekteyiz. Calismamizda klinisyenlerde
KDU zorlastiricilart arasinda en ¢ok one cikan iki durumun
order ile calismak ve zaman kisithligi oldugu belirlenmistir.
KDU konusunda arastirma yapan Malezya, Birlesik Arap
Emirlikleri, italya, Arjantin gibi bircok tlke en biyiik engelin
zaman kisithhig oldugunu oOne strmistiur (34-38). Belcika
gibi fizyoterapistlerin mesleki 6zerkliginin olmadigi tlkelerde
fizyoterapistler hekimlerin recetelerine baghdir. Bir hekim
fizyoterapiste, hastanin toplam fizyoterapi seansi sayisi,
hastanin tibbi bilgileri, fizyoterapistin haftada gerceklestirmesi
gereken tedavi sayisi ve verilmesi gereken tedavilerin tam
icerikleri icin bir recete vermek zorundadir. Fizyoterapistin
hekime danismadan baska tedaviler gerceklestirmesine
veya hafta icerisindeki tedavi sikhgini degistirmesine izin
verilmemektedir (9). Calismamizin sonuclarinda Belcika
ornegindeki gibi bizim ulkemizde de bu durumun ortaya
ciktig ve order ile calismanin klinisyenlerin KDU zorlastiricilari
arasindaki  en onemli faktor oldugu belirlenmistir.
Calismamizin limitasyonlari KDU egitimi alinan 6grenim
duzeyinin (lisans, yuksek lisans, doktora) sorgulanmamasi,
KDU egitim sirelerinin belirlenememesi, akademisyenlerde
sadece ders sirelerinin sorgulanarak akademik danismanlik,
idari gorevler gibi diger is yuklerinin degerlendirilmemesi
ve yeterli diizeyde kisi sayisina ulasilamamasidir. Ayrica her
bir grup icin cinsiyete gore dagilimlara bakilmadan analiz
yapilmasi calismanin limitasyonlari arasinda sayilabilir. Ancak
calismamiz ile Tirkiye’de 6grenci olan ve farkli alanlarda
calisan fizyoterapistlerin KDU yapmasindaki engeller ve KDU
bakis acilar ortaya koyulmustur. Bununla birlikte calismamiz
gelecekte yapilacak calismalara da kaynak teskil etmektedir.

Literatlirde fizyoterapi ve rehabilitasyon alaninda ogrenci,
klinisyen ve akademisyeni odak grup gorismeleriyle
degerlendiren bir calisma sonucunda klinik ve akademik
ortamin is birligi yapmasi gerektigi bu sayede ogrencilerin
yani gelecekteki klinisyen ve akademisyenlerin KDU kullanim
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oraninin artacagl bildirilmistir (8). Bu c¢alismadaki gibi
calismamizda da KDU'nun yeri ve zorlastirici faktorlerinin
ogrenci, klinisyen, akademisyen bakis acisini degerlendirmis
ve sonuclarimizin literatiir ile uyumlu oldugunu rapor etmis
bulunmaktayiz.

SONUG

Sonuc olarak; Tirkiye’de fizyoterapi ve rehabilitasyon
alaninda, 6grencilerin klinisyenlerin ve akademisyenlerin KDU
zorlastirialarinin basinda “order almak” faktortinin oldugu
gorilmiustir. Calismamizda 6grenci ve farkh alanlarda calisan
fizyoterapistler icin order almanin KDU yapmay! engelleyen en
onemli faktor oldugu net bir sekilde ortaya koyulmustur. ileride
bu konuyla ilgili daha buyik orneklem sayisiyla yapilacak
calismalara ihtiyac vardir.

Etik: Calisma icin Ankara Yildirim Beyazit Universitesi Saghk
Bilimleri Etik Kurulu'ndan onay alinmistir (tarih: 22.04.2024,
karar no: 04-665).

Hasta Onami: Katilimcilardan web tabanli bir form tizerinden
onam alindi.

Destekleyen Kurulus: Yoktur.
Cikar Catismasi: Herhangi bir cikar catismasi bulunmamaktadir.

Yazar Katkilari: Fikir/ Kavram- BA, ZA, FBB; Tasarim- BA,
ZA, FBB; Denetleme/Danismanlik- BA; Veri Toplama ve/veya
isleme- ZA, FBB; Analiz ve/veya Yorumlama- ZA, FBB; Literatiir
taramasi- ZA, FBB; Makale yazimi- BA, ZA, FBB; Elestirel
inceleme- BA.

Tesekkiir: Bulunmamaktadir.

Aciklamalar: Calisma daha once hicbir bilimsel toplantida
sunulmamistir,
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PSYCHOMETRIC PROPERTIES OF THE TURKISH VERSION OF THE
FACIT-DYSPNEA SCALE IN CANCER PATIENTS

ABSTRACT

Purpose: This study aimed to investigate the validity and reliability of the Turkish version of the Functional
Assessment of Chronic Iliness Therapy (FACIT)-Dyspnea Short Form in patients with cancer.

Methods: Fifty-two patients with cancer with complaint of dyspnea were included in the study. The validity
and reliability of the FACIT-Dyspnea were evaluated via exploratory and confirmatory factor analyses, construct
validity, internal consistency [Cronbach’s alpha (a)], test-retest reliability [intraclass correlation coefficient, (ICC)],
item-total correlations and split-half tests. For construct validity, correlations between FACIT-Dyspnea and Eastern
Cooperative Oncology Group (ECOG), Performance Scale, Medical Research Council Dyspnea Scale, Cancer Dyspnea
Scale and EuroQol 5-Dimension 3-Level questionnaire (EuroQoL-5D-3L) were examined.

Results: Factor Analyses results showed that the FACIT-Dyspnea has a unifactorial structure, with all items having
high factor loadings. Significant correlations were found between the FACIT-Dyspnea and the ECOG, Medical
Research Council Dyspnea Scale, Cancer Dyspnea Scale, and EuroQoL-5D-3L scores (p< 0.05). Cronbach’s o of the
FACIT-Dyspnea was found to be 0.973 and ICC was 0.85. Item-total correlations for items in the FACIT-Dyspnea
ranged from 0.695 to 0.948. In the split-half test, the Cronbach’s a for the first part of the FACIT-Dyspnea was 0.937
and for the second part was 0.955.

Conclusion: The Turkish version of FACIT-Dyspnea is valid and reliable in patients with cancer and is suitable for
use by researchers and clinicians.

Keywords: Cancer, Dyspnea, Factor analysis, Health-related quality of life, Validity and reliability

KANSER HASTALARINDA FACIT-DISPNEA SKALASININ TURKGE
VERSIYONUNUN PSIKOMETRIK OZELLIKLERI

0z

Amag: Bu calismada Kronik Hastalik Terapisinin Fonksiyonel Degerlendirmesi (FACIT)-Dispne Kisa Formu’nun
Turkge versiyonunun kanser hastalarinda gecerliligini ve gtivenilirligini arastirmak amaglandi.

Yontem: Calismaya dispne sikayeti olan elli iki kanser hastasi dahil edildi. FACIT-Dispne’'nin gecerliligi ve
giivenilirligi, aciklayici ve dogrulayici faktor analizleri, yapi gecerliligi, i¢ tutarliik [Cronbach alfa (o)], test-
tekrar test giivenilirligi [sinif igi korelasyon katsayisi (ICC)], madde-toplam korelasyonlari ve split-half testleri ile
degerlendirildi. Yapi gecerliligi icin FACIT-Dispne ile Dogu Kooperatif Onkoloji Grubu (ECOG), Performans Olcegi,
Medikal Arastirma Konseyi Dispne Olgegi, Kanser Dispne Olgegi ve EuroQol 5-Boyutlu 3-Seviyeli anket (EuroQol-
5D-3L) arasindaki korelasyonlar incelendi.

Bulgular: Faktor Analizi sonuclari, FACIT-Dispne’nin tek faktorli bir yapiya sahip oldugunu ve tim maddelerin
yiiksek faktor yiiklerine sahip oldugunu gosterdi. FACIT-Dispne ile ECOG, Medikal Arastirma Konseyi Dispne Olgegi,
Kanser Dispne Olcegi ve EuroQolL-5D-3L arasinda anlamh korelasyonlar bulundu (p<0,05). FACIT-Dispne’nin
Cronbach a’s1 0,973 ve 1CC 0,85 olarak bulundu. FACIT-Dispne’deki maddelerin toplam madde korelasyonlari 0,695
ile 0,948 arasinda degismekteydi. Split-half testinde, FACIT-Dispne’nin ilk bolim icin Cronbach o’si 0,937 ve ikinci
bélimii icin 0,955 idi.

Sonug: FACIT-Dispne’nin Tirkge versiyonu, kanser hastalarinda gecerli ve givenilirdir ve arastirmacilar ve
klinisyenler tarafindan kullanilmaya uygundur.

Anahtar Kelimeler: Kanser, Dispne, Faktor analizi, Saglikla ilgili yasam kalitesi, Gecerlilik ve giivenilirlik
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FACIT-Dyspnea Scale Psychometric Properties

INTRODUCTION

Cancer is a major health problem worldwide and one of the
leading causes of mortality and morbidity, caused by the
uncontrolled growth and spread of cancer cells resulting
from DNA damage due to genetic and environmental factors
(1). Cancer treatment methods, including chemotherapy,
radiotherapy, surgery, molecular targeted agents, hormone
therapy, and immunotherapy, often lead to side effects that can
be further intensified by the cancer itself. The most common
side effects are pain, fatigue, anxiety-depression, toxicity,
muscle weakness, nausea-vomiting and dyspnea. Dyspnea
develops in patients with cancer as a result of many different
pathologies. Conditions such as airway obstruction, pleural
or pericardial effusion, or phrenic nerve compression due to
tumor mass, as well as pneumonia, pulmonary embolism,
reduced lung capacity, cardiac toxicity, anemia, fatigue, and
cachexia related to cancer treatments may lead to dyspnea (2).

Dyspnea also known as breathlessness or air hunger, is a
subjective experience of respiratory discomfort. Although
gender, cancer types, presence of metastasis, cancer treatments,
smoking history, environmental factors and comorbidities
change the incidence of dyspnea, dyspnea develops in 10-90%
of patients with cancer (3). Patients diagnosed with early-stage
cancer report low rates of dyspnea, while up to 90% of patients
with advanced-stage cancer experience dyspnea symptoms (4).
Dyspnea, a significant clinical problem in all stages of cancer
from diagnosis to the advanced stage, is particularly common
in advanced stages, highlighting the critical importance of its
assessment and management in these patients.

Dyspnea is an important determinant of functional exercise
capacity, daily living activities, and quality of life in patients
with cancer, and increased severity decreases survival rates (4).
Monitoring dyspnea is crucial, as its frequency and severity tend
to increase with cancer progression, making it an important
prognostic indicator for various health parameters (4). However,
cancer-related dyspnea is difficult to assess because it is a
complex, multidimensional, and subjective sensation, and little
attention is paid to treatment methods for dyspnea in patients
with cancer. Dyspnea requires consideration of various aspects
during evaluation, such as sensory-perceptual experience,
emotional state, and its overall impact on daily living activities;
therefore, the use of an assessment tool that measures these
dimensions in patients with cancer is essential (5,6).

Although the Medical Research Council (MRC) scale and Cancer
Dyspnea Scale (CDS) are frequently used in dyspnea researchs,
these scales can not assess multiple aspects of a patient’s
dyspnea experience or sufficiently reflect factors related to
functional limitations (4). The Functional Assessment of Chronic
IlIness Therapy (FACIT)-Dyspnea is a 33-item questionnaire to
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measure dyspnea and dyspnea-related limitations, and then
a 10-item short form was developed (7). Different versions
of the 10-item short form of the FACIT-Dyspnea have been
shown to provide consistent, reliable, and valid assessment
of dyspnea and dyspnea-related limitations (5,8). However, to
our knowledge, no study has been conducted to validate the
Turkish version of the FACIT-Dyspnea Short Form. Therefore,
the present study aimed to examine the validity and reliability
of the Turkish version of the FACIT-Dyspnea Short Form in
patients with cancer.

METHOD
Study Design

This research is a cross-sectional and methodological study
conducted to determine the validity and reliability of the
Turkish version of the FACIT-Dyspnea Short Form in patients
with cancer. The study was conducted between September 2021
and June 2022 at Dokuz Eylul University Hospital, Department
of Medical Oncology. All participants gave written consent. The
study was approved by the Dokuz Eylul University Non-invasive
Research Ethics Committee (decision number: 2021/27-19,
date: 06.10.20) and was carried out in accordance with the
Declaration of Helsinki.

Demographic information was recorded, and the participants
completed the questionnaires. Participants were asked to
complete the Eastern Cooperative Oncology Group-Performance
Status (ECOG-PS), FACIT-Dyspnea Short Form, CDS, MRC, and
EuroQol 5-Dimension 3-Level questionnaire (EuroQol-5D-3L)
questionnaires. The researchers contacted the participants by
phone 7-10 days after their appointments to repeat the FACIT-
Dyspnea Short Form (retest).

Translation of the FACIT-Dyspnea

Although permission for the Turkish version of the questionnaire
was obtained through facit.org, the translation protocol was
still followed (9). Two bilingual (Turkish and English) native
Turkish translators independently translated the FACIT-
Dyspnea Short Form from English into Turkish, and the final
version was synthesized by comparing the two translations.
One of the translators was a health care professional while
the other translator was not informed about the study. The
English back translation of the FACIT-Dyspnea was prepared by
two independent translators (who were fluent in Turkish, and
native English speakers) who had not seen the original English
version, and a single version was agreed upon after comparing
the two versions. The pre-final version was approved by a
bilingual committee of translators and health professionals
(two physiotherapists and one medical doctor). Cognitive
debriefing interviews were conducted with 10 patients with
cancer using the pre-final version. To assess content validity, the
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expert committee evaluated the relevance and congruence of
each item in the FACIT-Dyspnea Short Form with the underlying
construct. For each expert, the percentage of items deemed
relevant was calculated, and the mean relevance percentage
across all experts was computed, which was found to be 100%.
The FACIT organization approved the Turkish translation as
conceptually equivalent to the original Turkish version.

Participants

The population of the study consisted of volunteer individuals
who were being treated as outpatients at the Dokuz Eyliil
University Hospital Department of Medical Oncology had a
diagnosis of cancer and complaints of dyspnea, and met the
inclusion criteria for the study. The sample size was calculated
as a minimum of 50 people, at least 5 times the number of
items (10). Volunteers who were over 18 years of age, diagnosed
with stage I-IV cancer and receiving anti-cancer treatment, had
dyspnea symptoms, and were literate in Turkish were included.
Individuals who had difficulty understanding or completing
the questionnaires were excluded from the study.

Data Collection

Socio-demographic and clinical information of the participants
was evaluated.

Performance Status

Performance status was evaluated with the ECOG-PS (11).
This scale is scored from 0 to 5, with each score indicates a
functional status and the amount of assistance required, and is
widely used to assess functional performance status in patients
with cancer (12).

Dyspnea

FACIT-Dyspnea Short Form, developed by the FACIT
organization, is a 10-item questionnaire used to assess dyspnea
experienced by participants in activities performed in the last 7
days (7). Dyspnea during activities is graded on a 4-point Likert
scale (0, no dyspnea; 1, mild dyspnea; 2, moderate dyspnea; 3,
severe dyspnea; 4, | have not done this in the last 7 days). The
participant who has not performed the specified activity in the
last 7 days is questioned whether he/she cannot do this activity
due to shortness of breath or for another reason. A high score
indicates high dyspnea intensity or functional limitations (7).

(DS is a 12-item scale that evaluates dyspnea in patients with
cancer and includes 3 subscales: effort, discomfort and anxiety.
(DS items are scored ranging from 1 (not at all) to 5 (very
much), and the total score is between 0 and 48. CDS subscale
scores range from 0-20 for effort, 0-16 for anxiety, and 0-12
for discomfort. Increased scores indicate increased dyspnea
severity (13).
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MRCscale consists of 5-items regarding perceived breathlessness
and is commonly used to measure the severity of dyspnea.
Participants rated their level of dyspnea from 0 (no dyspnea)
to 5 (very severe dyspnea, too breathless to leave home, or
breathless when dressing or undressing) (14).

Health-Related Quality of Life

Health-related quality of life (HRQoL) was assessed with
EuroQoL-5D-3L. The first part of the scale has five dimensions
consisting of mobility, self-care, usual activities, pain/discomfort
and anxiety/depression, and the items are rated with 3 options
(no problem, some problem, extreme problem). In the second
part, the participant was asked to rate their health status from
0 (worst health) to 100 (best health) on a 20-cm visual analog
scale (15).

Statistical Analysis

Statistical analyses were conducted using the SPSSv.26 (Armonk,
NY: IBM Corp.). Participants’ clinical and socio-demographic
characteristics were analyzed using descriptive statistics.

For the validity analysis of the FACIT-Dyspnea Scale-Short
Form, exploratory factor analysis [principal axis factoring,
direct oblimin (EFA)], confirmatory factor analysis (CFA), and
construct validity were examined (16). Prior to EFA and CFA, the
suitability of the dataset for factor analysis and the adequacy
of the sample size were assessed using the Kaiser-Meyer-Olkin
(KMO) and Bartlett’s Sphericity test. For the dataset to be
suitable for factor analysis, Bartlett’s Sphericity Test must be
significant (p<0.05). A KMO value of 0.60 or higher indicates
that the sample size is adequate for factor analysis (17). CFA was
conducted using maximum likelihood estimation with AMOS
23.0. goodness of fit indices were determined (18).

For construct validity, correlations between FACIT-Dyspnea
Scale and ECOG-PS, MRC, CDS and EuroQolL-5D-3L scale were
examined using the Pearson test. Correlation coefficients (rho,
r) <0.40 were considered weak, 0.40-0.60 were considered
moderate, and >0.60 were considered high correlation (19).

The reliability of the FACIT-Dyspnea Scale was measured
by Cronbach’s alpha (o), test-retest [intraclass correlation
coefficient (ICQ)], item-total correlations and split-half tests.
Cronbach’s o was calculated to assess the internal consistency
of the FACIT-Dyspnea Scale items. Cronbach’s o above 0.7
indicate adequate internal consistency (20). The interpretation
of ICCs was as follows: low reliability (ICC <0.40), moderate
reliability (ICC = 0.40-0.75), high reliability (ICC >0.75), and
excellent reliability (ICC >0.90) (21). For item-total correlations,
correlation coefficients greater than 0.3 were determined as
acceptable levels (20). Statistical significance was set at p<0.05.
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RESULTS

Sixty-two outpatients with cancer at Dokuz Eylul University
Hospital were assessed for eligibility based on the inclusion
criteria. Five participants were excluded from the study due
to the absence of dyspnea symptoms, three were excluded for
not completing the questionnaires, and two were excluded
for refusing to participate. Consequently, 52 patients with
cancer with complaint of dyspnea were included in the study
(Figure 1).

The mean age of the participants was 60.80+11.43 years, and
17 were female (32.69%) and 35 were male (67.31%). All of the
participants in the current study had stage 4 cancer (100%). Most
of the participants had lung cancer (51.92%). It was determined
that the participants experienced moderate to severe dyspnea,
while their performance status was found to be at a moderate
level. Table 1 shows the characteristics of the participants.

Validity
Factor Analysis

EFA and CFA was conducted to determine the underlying
dimensions of the FACIT-Dyspnea Scale-Short Form and to
enhance the validity of the questionnaire by understanding the
factor structure. The EFA and CFA results of the FACIT-Dyspnea
Scale are shown in Table 2. In the FACIT-Dyspnea Scale, a single
factor with an eigenvalue greater than one was identified, with
an eigenvalue of 8.14, accounting for 81.44% of the explained
variance. In the rotated factor matrix of the FACIT-Dyspnea
Scale, the lowest factor loading was 0.770, while the highest
was 0.955. It was determined that the FACIT-Dyspnea Scale

‘ Translation into Turkish |

v
‘ Back Translation into English |
v
Expert Committee Review
Pre-final Version
y
| Cognitive Debriefing Interviews (n=10) |
v

Content Validation
Final Version

| Assessed for Eligibility (n1=62) |

Excluded (n=10)
Absence of dyspnea symptoms (n=5)
Incomplete questionnaires (n=3)
Refusal to participate (n=2)

Analysis Validity and Reliability Analysis
(n=52)
v
Test-retest

(n=16)

Figure 1. Flow diagram of the study.
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has a unifactorial structure, all items had high factor loadings,
with none having a factor loading below 0.30, indicating that it
would not be appropriate to remove any items from the scale.

In the Path Diagram of the CFA, the factor loadings of the
FACIT-Dyspnea Short Form items were significant and the
standardized regression coefficients ranged between 0.60 and

Table 1. Characteristics of participants (n=52)

Variable Mean = SD n (%)
Age, years 60.80+11.43
Weight, kg 69.82+16.60
Height, m 1.70£0.09
BMI, kg/m? 24.40%6.52
ECOG-PS 3.19£0.59
FACIT Dyspnea Scale-Short Form 23.584+9.18
DS 25.71£11.55
(DS - effort 11.79+5.03
(DS - discomfort 7.17+4.58
(DS - anxiety 6.751+2.94
MRC 4.15+1.17
EuroQoL-5D-3L 0.07+0.37
EuroQoL-5D-3L (VAS) 44.13+£23.57

Gender: Female/male 17 (32.69)/35 (67.31)

22 (42.31)/19 (36.54) / 11
(21.15)

38 (73.08)/14 (26.92)

Age group: <59/60-69/>70

Marital status: Married/single

Education status: Primary school/

high school/university or above 32 (61.95)/13 (25.00)/7 (13.45)

Smoking: Current smoker/non-

emoker/mast smoker 2 (3.85)/18 (34.62)/32 (61.54)

Cancer type

Lung 27 (51.92)
Colorectal 5(9.62)
Breast 4(7.69)
Kidney 3(5.77)
Prostate 2(3.85)
Stomach 2(3.85)
Pancreas 2(3.85)
Other 7 (13.46)

Chemotherapy: Yes/no 40 (76.92)/12 (23.08)

Radiotherapy: Yes/no 18 (34.62)/34 (65.38)

Hormone: Yes/no 2 (3.85)/50 (96.15)

Surgery: Yes/no 8(15.38)/44 (84.62)

SD: Standard Deviation, n: Number; %: Percentage, kg: Kilogram, m: Meter; BMI:
Body Mass Index, FACIT: Functional Assessment of Chronic Iliness Therapy, VAS:
Visual Analog Scale, CDS: The Cancer Dyspnea Scale, MRC: The Medical Research
Council.
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0.99 (Figure 2). In the CFA, the Goodness of Fit Index (GFI) %%/
df was found to be 3.066, indicating that the FACIT-Dyspnea
Scale has an acceptable fit, as this value falls within the range
of 3.0 to 5.0. It was determined that the Normed Fit Index
(NFI), comparative fit index (CFl) and GFI values of the FACIT-
Dyspnea scale were acceptable, but the Root Mean Square Error
of Approximation (RMSEA) values showed low fit.

Construct Validity

For construct validity, correlations between FACIT-Dyspnea
Scale and ECOG-PS, MRC, CDS, EuroQol-5D-3L scale were
examined (Table 3). Statistically significant positive correlations
were found between FACIT-Dyspnea Scale and ECOG-PS, MRC
and CDS (p<0.05). Statistically significant negative correlations
were found between FACIT-Dyspnea Scale and EuroQolL-5D-3L
scale scores (p<0.05).

Reliahility

Table 4 shows the results of Cronbach’s a., test-retest and Split-
Half tests conducted for the reliability of the FACIT-Dyspnea
Scale. The Cronbach’s o for FACIT-Dyspnea Scale was 0.973,
which indicates that the FACIT-Dyspnea Scale has very high
internal consistency. In addition, item-total correlations were
examined for scale homogeneity. Item-total correlations for
items in the FACIT-Dyspnea Scale ranged from 0.695 to 0.948.
In the test-retest analysis conducted on 16 patients with cancer,
the Turkish version of the FACIT-Dyspnea Scale showed high

FACIT2 e
FACIT4 e

FACITS

[escmrr Jo—()

FACITS8

FACIT3

Figure 2. Path diagram of the confirmatory factor analysis

FACIT: Functional Assessment of Chronic Illness Therapy.
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to excellent reproducibility in the test-retest analysis [ICC=0.85
(0.74-0.91)]. In the split-half test, the Cronbach’s a of the first
part of the FACIT-Dyspnea Scale was found to be 0.937 and the
second part was found to be 0.955. The correlation coefficient
between the two parts of the FACIT-Dyspnea Scale was 0.965,
the spearman-brown coefficient was 0.982, and the guttman
split-half coefficient was 0.979.

Table 2. Factor analysis of FACIT-Dyspnea Short Form

I;ﬁCIT-Dyspn‘ea Fac?or Eigenvalue Varia‘nce
ort Form items | loadings explained
Q1 0.893 8.14 81.44

Q2 0.929 0.82

Q3 0.742 0.43

Q4 0.921 0.26

Q5 0.955 0.19

Q6 0.955 0.07

Q7 0.955 0.06

Q8 0.934 0.03

Q9 0.940 0.00

Q10 0.770 0.00

ﬁoqdness of fit Values Threshold Results
indices values

x2/df 3.066 <5.00 Acceptable fit
NFI 0.938 >0.80 Acceptable fit
CFI 0.957 >0.90 Acceptable fit
GFI 0.902 >0.90 Acceptable fit
RMSEA 0.151 <0.08 Low fit
FACIT: Functional Assessment of Chronic Iliness Therapy, x?/df: Chi-Square /
Degrees of Freedom, NFI: Normed Fit Index, CFI: Comparative Fit Index, GFI:
Goodness of Fit Index, RMSEA: Root Mean Square Error of Approximation.

Table 3. Construct validity of the FACIT-Dyspnea Short
Form

FACIT Dyspnea Scale-Short
Form
r p

ECOG-PS 0.274 0.049*¢
MRC 0.808 <0.001%*¢
(DS - effort 0.738 <0.001%*¢
(DS - discomfort 0.721 <0.001*¢
(DS - anxiety 0.656 <0.001*¢
DS 0.760 <0.001%*¢
EuroQoL-5D-3L -0.459 0.001*¢
EuroQoL-5D-3L (VAS) -0.461 0.001*¢
FACIT: The Functional Assessment of Chronic lliness Therapy, MRC: The Medical
Research Council Dyspnea Scale, CDS: The Cancer Dyspnea Scale, VAS: Visual
Analog Scale.
*:p<0.05, ¢: Pearson Correlation Analysis.
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Table 4. Cronbach’s alpha and split-half test results of FACIT-Dyspnea Short Form

Test (mean % SD) Re-test (mean % SD) p ICC
28.69+2.89 28.63+3.05 0.564 0.85(0.74-0.91)
Part Cronbach’s alpha Number of items
Part 1 0.937 5

Part 2 0.955 5
FACIT-Dyspnea Scale 0.973 10

FACIT: Functional Assessment of Chronic Iliness Therapy, SD: Standard Deviation, ICC: Intraclass Correlation Coefficients.

DISCUSSION

Dyspnea is a respiratory discomfort experience that
frequently develops in patients with cancer. The complex
and multidimensional nature of dyspnea makes evaluation
challenging. This study aimed to examine the validity and
reliability of the Turkish version of the FACIT-Dyspnea Short
Form in patients with cancer. The Turkish version of the FACIT-
Dyspnea Short Form has demonstrated high reliability and
validity, establishing it as an effective tool for assessing dyspnea
in patients with cancer.

Psychometric studies on the FACIT-Dyspnea Form have been
conducted in COPD and systemic sclerosis (7,8,22-24), with
only one study examining its psychometric properties in
patients with cancer (5). Ku et al. (5) examined the validation
of the Korean version of the FACIT-Dyspnea Scale, reporting
that 38.03% of the study population consisted of patients with
breast cancer. However, they did not share information on the
participants’ cancer stages or the severity of dyspnea. In the
current study, all participants had advanced cancer and 51.92%
of the participants had lung cancer. The present study found
that participants experienced moderate to severe levels of
dyspnea.

In the EFA results, it was determined that the factor loadings of
the items of the FACIT-Dyspnea Scale ranged from 0.770-0.955,
and all items had high factor loadings. In the Turkish FACIT-
Dyspnea Scale, the eigenvalue of the first factor was greater
than one, the remaining factors were less than 1.0, and the
first factor accounted for approximately 81.44% of the total
variance. Similar to the current study, Choi et al. (7) reported
the presence of a dominant first factor in the factor analysis
performed to reduce the 33-item FACIT-Dyspnea questionnaire
to 10 items, accounting for approximately 78% of the total
variance.

In the CFA results, it was observed that the Turkish version of
the FACIT-Dyspnea scale had acceptable fit indices for x?/df,
NFI, CFl, and GFl except RMSEA. Similar to this study, Choi et
al. (7) reported that the RMSEA was 0.152 in the CFA results.
Although not all fit index values were statistically significant,
it was suggested that the model fit could still be adequate.
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Additionally, since RMSEA is influenced by sample size, it may be
disregarded in models with a small sample size (<250) (25,26).
Based on this situation, the CFA indicates an acceptable fit to
a unifactorial model. Consistent with the present study, Choi et
al. (7), reported that the FACIT-Dyspnea Scale has a unifactorial
structure, whereas Ku et al. (5) found that the Korean version of
the FACIT-Dyspnea Scale exhibits a bifactorial structure.

Since dyspnea is influenced by physiological, psychological,
social, and environmental factors, dyspnea questionnaires
should be designed to comprise multidimensional assessments.
In the current study MRC, CDS, ECOG-PS, EuroQolL-5D-3L and
FACIT-Dyspnea Scale were significantly correlated. Numerous
studies have reported the correlation between the MRC and the
FACIT-Dyspnea Scale (5,7,22-24). This suggests that the dyspnea
scales of each instrument can be used interchangeably in the
measurement of dyspnea. The CDS is specifically designed
for individuals with cancer and measures the psychometric
properties of dyspnea. The MRC measures the difficulty
experienced in daily functioning due to dyspnea. The FACIT-
Dyspnea Short Form correlated highly with both scales,
highlighting its ability to capture the multidimensional aspects
of dyspnea experienced by patients with cancer and assess
dyspnea severity and impact on daily living.

Performance status plays a vital role in both the functional
level and prognosis of patients with cancer, as well as in
determining the appropriate treatment plan. Ku et al. (5)
reported a significant correlation between the ECOG-PS and the
FACIT-Dyspnea scale in a Korean validation study. Damani et al.
(27) found a significant correlation between the ECOG-PS and
dyspnea severity in their study examining the effect of dyspnea
prevalence and severity on HRQOL in patients with advanced
cancer, and concluded that dyspnea severity was higher in
individuals with worsening ECOG-PS scores. In line with the
existing literature, the current study found that the presence
and severity of dyspnea had a negative impact on performance
status.

HRQoL is a measure of perceived physical and mental health
(28). EuroQoL-5D-3L provides insights into both the physical
and emotional parameters of HRQoL. Similar to previous
studies (5,8,22,23), this research has confirmed a significant
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correlation between dyspnea and both physical and emotional
functioning. It has been noted that dyspnea negatively impacts
physical and emotional well-being. The correlations of the
FACIT-dyspnea questionnaire with dyspnea questionnaires,
performance measures, and HRQoL assessments indicate that
the FACIT-dyspnea questionnaire effectively measures different
aspects of dyspnea, making it a suitable evaluation tool for
assessing dyspnea in patients with cancer.

Reliability analysis was conducted using Cronbach’s «, test-
retest, and split-half methods. The Cronbach’s o for the Turkish
version of the FACIT-Dyspnea Scale was found to be 0.973,
indicating excellent internal consistency among the items. In
other validation studies, the FACIT-Dyspnea Scale Cronbach’s o
ranged from 0.90 to 0.949 (5,7,22,23). In the original version
of the FACIT-Dyspnea Scale, item-total correlation coefficients
ranged from 0.64 to 0.87 (7). Similar to this study, acceptable
item-total correlations were observed among the items in the
Turkish version of the FACIT-Dyspnea Scale. The Turkish version
of the FACIT-Dyspnea Scale demonstrated high reability in the
test-retest analysis (1CC=0.85) (0.74-0.91) Validation studies
conducted on the original, Swedish and Korean versions of the
FACIT-Dyspnea Scale reported 1CCs ranging from 0.78 to 0.92,
indicating acceptable retest reliability (5,7,22).

Limitations

The present study has some limitations. First, the current study
included patients with various types of cancer. Focusing on
a single type of cancer could have highlighted the effects of
dyspnea in that specific cancer and demonstrated the efficacy
of the FACIT-Dyspnea Scale. Second, due to the limited sample
size, the discriminative ability of the FACIT-Dyspnea Scale could
not be assessed according to cancer stages. In addition, the
heterogeneity of the patient group in terms of cancer stages is
also considered a limitation of the study.

CONCLUSION

In conclusion, the Turkish version of the FACIT-Dyspnea scale is
valid and reliable for assessing the dyspnea of Turkish patients
with cancer. The availability of a valid and reliable Turkish
version of the FACIT-Dyspnea scale will enable clinicians
and researchers to conduct a comprehensive assessment of
dyspnea in patients with cancer. The use of the Turkish FACIT-
Dyspnea scale in clinical practice and research will allow the
monitoring of dyspnea in patients with cancer throughout
their treatment and disease processes, providing feedback to
healthcare professionals.
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Turk ) Physiother Rehabil 2025;36(2):203-210

Informed Consent: All participants gave written consent.
Sources of Support: None.

Confiict of Interest: The authors declare that there is no conflict
of interest.

Author Contributions: Concept- MT, DK; Design- MT, DK;
Supervision- DK, TY; Data Collection and/or Processing- MT, DK,
EE, ECY; Analysis and/or Interpretation- MT, EE, TY; Literature
Search- MT, Writing Manuscript- EE; Critical Review- MT, DK,
ECY, TY.

Explanations: None.

Acknowledgments: None.

REFERENCES

1. Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA Cancer |
Clin. 2023;73:17-48.

2. Hui D, Bohlke K, Bao T, Campbell TC, Coyne PJ, Currow DC, et al.
Management of dyspnea in advanced cancer: ASCO guideline. J Clin Oncol.
2021;39:1389-411.

3. Ekstrom M, Johnson MJ, Schiéler L, Kaasa S, Hjermstad MJ, Currow DC. Who
experiences higher and increasing breathlessness in advanced cancer? The
longitudinal EPCCS Study. Support Care Cancer. 2016;24(9):3803-11.

4. Shin J, Kober K, Wong ML, Yates P, Miaskowski C. Systematic review of the
literature on the occurrence and characteristics of dyspnea in oncology
patients. Crit Rev Oncol Hematol. 2023;181:103870.

5. Ku Bi, Oh DW, Lee MJ, Kim SK. Reliability and validity of Korean version of
FACIT-dyspnea 10 item short form in patients with cancer. Phys Ther Korea.
2020;27(2):111-7.

6. Dudgeon DJ, Kristjanson L, Sloan JA, Lertzman M, Clement K. Dyspnea
in cancer patients: prevalence and associated factors. ] Pain Symptom
Manage. 2001;21:95-102.

7. Choi SW, Victorson DE, Yount S, Anton S, Cella D. Development of a
conceptual framework and calibrated item banks to measure patient-
reported dyspnea severity and related functional limitations. Value Health.
2011;14(2):291-306.

8. Hinchcliff ME, Beaumont JL, Carns MA, Podlusky S, Thavarajah K, Varga
J, et al. Longitudinal evaluation of PROMIS-29 and FACIT-Dyspnea short
forms in systemic sclerosis. | Rheumatol. 2015;42(1):64-72.

9. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the
process of cross-cultural adaptation of self-report measures. Spine (Phila
Pa 1976). 2000:25(24):3186-91.

10. Memon MA, Ting H, Cheah JH, Thurasamy R, Chuah F, Cham TH. Sample
size for survey research: review and recommendations. Journal of Applied
Structural Equation Modeling. 2020;4(2):i-xx

11. Api M, Purut YE, Akis S, Keles E, Yasin C, Kabaca C, et al. EP1199 validation
of Turkish version of eastern cooperative oncology group performance
status (ECOG-PS) for gynecologic oncology patients. Int | Gynecol Cancer.
2019;29(Suppl 4):A617.

12. Neeman E, Gresham G, Ovasapians N, Hendifar A, Tuli R, Figlin R, et al.
Comparing physician and nurse eastern cooperative oncology group
performance status (ECOG-PS) ratings as predictors of clinical outcomes in
patients with cancer. Oncologist. 2019;24(12):e1460-6.

13. Bitek DE, Tokem Y. Investigating the validity and reliability of cancer
dyspnea scale in Turkish cancer patients. izmir Katip Celebi Universitesi
Saglik Bilimleri Fakiiltesi Dergisi. 2021;6(1):155-62.

209 I



FACIT-Dyspnea Scale Psychometric Properties

14.

15.

17.

18.

19.

20.

21.

Kara D, Yildiz H. Effectiveness and frequencies of dyspnea scales in
evaluating symptom of dyspnea. Giimiishane Universitesi Saglk Bilimleri
Dergisi. 2013;2(1):137-49.

Eser E, Din¢ Horosan G, Cambaz Ulas S, Ozyurt B C. EURO-QoL (EQ-5D)
indeksinin Toplum Standartlari ve Psikometrik Ozellikleri: Manisa Kent
Toplumu Orneklemi. 2 Saglkta Yasam Kalitesi Kongresi. 2007:5-7.

. Bandalos DL, Finney SJ. Factor Analysis: Exploratory and confirmatory. The

Reviewer’s Guide to Quantitative Methods in the Social Sciences: 2" ed.
2018: p. 98-122.

Boateng GO, Neilands TB, Frongillo EA, Melgar-Quifionez HR, Young SL.
Best practices for developing and validating scales for health, social, and
behavioral research: a primer. Front Public Health. 2018;6:149.

Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate data analysis.
Eighth. Pearson Education Limited. 2018.

Schober P, Boer C, Schwarte LA. Correlation coefficients: appropriate use
and interpretation. Anesth Analg. 2018;126(5):1763-8.

Hajjar S. Statistical analysis: Internal-consistency reliability and construct
validity. International Journal of Quantitative and Qualitative Research
Methods. 2018;6(1):27-38.

Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation
coefficients for reliability research. | Chiropr Med. 2016;15(2):155-63.

I 210

22.

23.

24.

25.

26.

27.

28.

Wuttge DM, Chaplin JE, Sandqvist G. Validation of the Swedish version of
PROMIS-29v2 and FACIT-Dyspnea Index in patients with systemic sclerosis.
Disabil Rehabil. 2023;45(15):2517-25.

Yount SE, Choi SW, Victorson D, Ruo B, Cella D, Anton S, et al. Brief,
valid measures of dyspnea and related functional limitations in chronic
obstructive pulmonary disease (COPD). Value Health. 2011;14(2):307-15.

Hinchcliff M, Beaumont JL, Thavarajah K, Varga J, Chung A, Podlusky S,
et al. Validity of two new patient-reported outcome measures in systemic
sclerosis: Patient-Reported Outcomes Measurement Information System 29-
item Health Profile and Functional Assessment of Chronic Illness Therapy-
Dyspnea short form. Arthritis Care Res (Hoboken). 2011;63(11):1620-8.

Shi D, Lee T, Maydeu-Olivares A. Understanding the model size effect on
SEM Fit indices. Educ Psychol Meas. 2019;79(2):310-34.

Karagoz Y. SPSS ve AMOS uygulamali nicel-nitel-karma bilimsel arastirma
yontemleri. Sivas: Nobel Akademik Yayincilik Egitim Danismanlik Tic. Ltd.
Sti; 2017.

Damani A, Ghoshal A, Salins N, Deodhar |, Muckaden M. Prevalence and
intensity of dyspnea in advanced cancer and its impact on quality of life.
Indian | Palliat Care. 2018;24(1):44-50.

Atli A, Diiger T. An evaluation of quality of life and muscle strength in
adult cancer patients receiving treatment. Turk | Physiother Rehabil.
2020;31(3):288-97.

Turk ] Physiother Rehabil 2025;36(2):203-210



ARASTIRMA MAKALESI / ORIGINAL ARTICLE .

Turk J Physiother Rehabil 2025;36(2):211-221

DOI: 10.21653/tjpr.1508084

jerapy
o' ‘sg,
) %,

&

&
&
5
S

TURKISH JOURNAL OF

PHYSIOTHERAPY AND
REHABILITATION

TURK FIZYOTERAPI VE REHABILITASYON DERGISI

@ Anil TOSUN, Dr. Ogr. Uyesi'
© Nergis YILMAZ, Ars. Gor.2
@ Demet TEKIN DE LAS PENAS LUQUE, Dog. Dr.3

TFenerbahge Universitesi Saglik Bilimleri
Fakiiltesi, Fizyoterapi ve Rehabilitasyon Anabilim
Dali, istanbul, Tiirkiye

2Saglik Bilimleri Universitesi Saglik Bilimleri
Fakiiltesi, Fizyoterapi ve Rehabilitasyon Anabilim
Dali istanbul, Tuirkiye

3istanbul Rumeli Universitesi Saglik Bilimleri
Fakiiltesi, Fizyoterapi ve Rehabilitasyon Anabilim
Dali, istanbul, Tiirkiye

Yazisma Adresi/Address for Correspondence:
Anil Tosun, Dr. Ogr. Uyesi, Fenerbahge Universitesi
Saglik Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Anabilim Dali, istanbul, Tiirkiye
E-posta: anil.tosun@fbu.edu.tr

ORCID: orcid.org/0000-0003-1815-385X

Gelis Tarihi: 01.07.2024 (Received)
Kabul Tarihi: 15.07.2025 (Accepted)
Yayinlanma Tarihi: 22.09.2025 (Publication Date)

Atif/Cite this article as: Tosun A, Yilmaz N, Tekin
De Las Penas Luque D. Determination of post-
earthquake trauma level and investigation of the
relationship with physical activity status. Turk )
Physiother Rehabil. 2025;36(2):211-221

DEPREM SONRASI TRAVMA DUZEYiNIN BELIRLENMESI VE FiZiKSEL
AKTIVITE DURUMU ILE iLiSKISININ INCELENMESI

0z

Amag: Calismanin amaci; 06 Subat 2023'te meydana gelen Pazarcik-Elbistan merkezli depremler sebebiyle
kisilerde olusan travma diizeyinin, kisinin fiziksel aktivite durumu ile iliskisini incelemektir. Ayni zamanda,
kisilerde deprem sonrasi agri varliginin sorgulanmasi ve bu durumun travma dizeyi ile iliskisini ortaya koymaktir.

Yontem: Veriler cevrimici olarak Google formlari araciligiyla toplandi, 18-65 yas arasi 388 gonulli katilimar (299
kadin, 89 erkek) calismaya dahil edildi. Katihmcilarin genel ozelliklerini belirlemek icin “Sosyodemografik Bilgi
Formu”, travma diizeyini degerlendirmek icin “Deprem Sonrasi Travma Diizeyini Belirleme Olgegi” (DSTDBO) ve
fiziksel aktivite durumlarini belirlemek igin “Uluslararasi Fiziksel Aktivite Anketi Kisa Formu” (IPAQ-KF) kullanild.

Bulgular: Deprem bolgesinde bulunma durumuna gore DSTDBO genel puan ortalamalari arasinda anlamh fark
saptandi (p<0,001). Deprem bolgesinde bulunan 126 kisinin DSTDBO genel puan ortalamasi 57,66+19,87 iken,
bolgede bulunmayan 262 kisinin ortalamasi 49,00+18,49 olarak bulundu. Spearman korelasyon analiziyle deprem
bolgesinde olan ve olmayan bireylerin IPAQ-KF toplam puanlari, DSTDBO alt faktor ve toplam puanlari arasindaki
iliski incelenmis olup sadece “Bilissel Yapilandirma” alt faktort ile IPAQ-KF toplam puanlari arasinda anlamh
bir iliskiyi yansitmayan negatif zayif iliski bulundu (deprem bolgesinde olanlar icin Spearman korelasyon katsay!
degeri =-0,18, p=0,042). Ve deprem sonrasi agri yasayan bireylerin DSTDBO puanlari, agri yasamayanlardan daha
yiiksek olarak saptandi (p=0,000).

Sonug: Bu calisma ile deprem sonrasi travma diizeyinin, fiziksel aktivite ile negatif iliski gosterdigi belirlendi.
inaktif bireyler daha yiiksek travma diizeylerine sahipken, minimal aktif bireylerde travma duizeyleri daha diisiik
bulundu. Bu bulgular, deprem sonrasi fiziksel aktivitenin artirilmasinin travma diizeylerini azaltmada etkili bir
strateji olabilecegini gostermektedir. Bu alanda daha fazla arastirma, egitim ve proje calismalarinin yapilmasi
gerekmektedir.

Anahtar Kelimeler: Deprem, Fiziksel aktivite, Fizyoterapi ve Rehabilitasyon, Travma

DETERMINATION OF POST-EARTHQUAKE TRAUMA LEVEL AND
INVESTIGATION OF THE RELATIONSHIP WITH PHYSICAL ACTIVITY
STATUS

ABSTRACT

Purpose: This study aims to examine the relationship between trauma levels caused by the February 6, 2023,
Pazarcik-Elbistan earthquakes and individuals’ physical activity status. It also aims to assess the presence of post-
earthquake pain and its relationship with trauma levels.

Methods: The data were collected via Google Forms and completed by 388 voluntary participants (299 female,
89 male) aged 18-65 years. In the study, the “Sociodemographic Form” was used to determine the general
characteristics, the “Scale for Determining the Level of Post-Earthquake Trauma” (PETLDS) was used to determine
the level of trauma, and the “International Physical Activity Questionnaire Short Form” (IPAQ-SF) was used to
determine the physical activity status.

Results: A significant difference was found in PETLDS scores based on residence in the earthquake-affected region
(p<0.001); individuals in the region had higher scores (57.66+19.87) than those outside (49.00+18.49). Spearman’s
correlation analysis showed a weak negative correlation without statistical significance between the “Cognitive
Restructuring” subscale and IPAQ-SF scores in individuals from the earthquake zone (Spearman’s rank correlation
coefficient =-0.18, p=0.042). Additionally, those who experienced post-earthquake pain had higher PETLDS scores
than those who did not (p=0.000).

Conclusion: This study found a negative relationship between post-earthquake trauma levels and physical
activity. While inactive individuals had higher trauma levels, minimally active individuals showed lower trauma
levels. These findings suggest that increasing physical activity after an earthquake may be an effective strategy for
reducing trauma levels. Further research, education, and project-based initiatives are needed in this field.

Keywords: Earthquake, Physical activity, Physiotherapy and Rehabilitation, Trauma
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Travma Diizeyi ve Fiziksel Aktivite Durumu

GIRIS
Turkiye, Kuzey ve Dogu Anadolu fayr olmak tizere iki ana fay
arasindaki Anadolu levhasinda yer almaktadir ve deprem
bolgesi olarak nitelendirilmektedir. Bundan dolayi deprem
konusunda vyapilacak calismalar Tirkiye icin buyik onem
tasimaktadir. Ulkemizde sik sik farkl etki biyikligi ve
yikicihkta depremler yasanmaktadir. Yakin zamanda 6 Subat
2023 tarihinde, Bogazici Universitesi Kandilli Rasathanesi
ve Deprem Arastirma Enstiti’niin verilerine gore 04.17 ve
13.24 saatlerinde Turkiye'nin glineydogusu ve Suriye’nin bazi
bolgelerinde 7,8 ve 7,6 siddetinde iki biyik deprem meydana
gelmistir. Binalarda onarilamayacak derecede hasarlarin
olustugu bu afette ne yazik ki cok sayida insan yaralanmis ve
hayatini kaybetmistir (1-3).

Diinya Uzerinde yeni hastaliklarin olusmasina, salginlarin
baslamasina, toplumsal ve cevresel degisikliklere neden olan
dogal afetler, hem dogayl hem toplumu ilgilendiren yapilari
sebebiyle genis kapsamli etkilere sahiptir (4,5). Bu etkiler,
bireyler tzerinde fizyolojik, psikolojik ve sosyal anlamda
yikici sonuclara sebep olmaktadir (6,7). Yiiksek oranda can ve
mal kaybi ile sonuclanan dogal afetlerin basinda ise deprem
yer alir (8).

Deprem, yerkabugunda meydana gelen sismik dalgalanmalar
olarak tanimlanir ve fiziki hasarlarin yaninda kisilerde
travmaya sebebiyet vererek depresyon, travma sonrasi stres
bozuklugu (TSSB) gibi psikolojik saglik sorunlarina neden olur
(9) . Bunun yani sira, depremler bireylerin fiziksel sagligini da
olumsuz etkileyebilir. Deprem, deprem sonrasi bireylerde en
sik bildirilen agri bolgeleri arasinda bel, boyun ve omuz yer
almaktadir (10-12). Ayrica, travmatik stresin ve fiziksel aktivite
dizeyindeki degisimlerin kas-iskelet sistemi (zerindeki
etkilerinin degerlendirilmesi gerektigi vurgulanmaktadir (11).

Travmatik olaylarin bireyler (zerindeki etkilerinden akut
donem ve travma sonrasi donem olarak soz edilebilmekle
birlikte travmaya maruz kalan bireyler yasadiklari olaylara
genellikle birkac¢ hafta icerisinde kendiliginden diizelen cesitli
tepkiler gelistirebilirler (13). Bu tepkiler Gyeongju’daki 2016
yili depremzedeleri tzerine yapilan nitel bir arastrmada;
yumusak seslerle irkilme, depremlerin tekrari konusunda
endiseli olma ve rahat uyuyamama olarak bildirilmistir (14).
2017 yilinda yayinlanan bir baska calismada ise bas donmesi,
carpinti, bas agrisi ve nefes darhigi gibi semptomlarin da
deprem sonrasi ortaya cikabilecegi belirlenmistir (15).

Literatiirde yer alan, 2009 depremi sirasinda L'Aquila’da
yasayan 107 ogrencinin dahil edildigi calismada da,
depremzedelerde genel bir kaygl ve tehdit beklentisi artisinin
yani sira uyku sorunlarina yonelik bir egilim saptanmistir
(16). Bir diger arastirma ise deprem bolgesinde yasayan ve
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yasamayan cocuk ve ergenlerde fiziksel aktivite seviyelerini
incelemis, deprem bolgesinde yasayanlarin adim sayilarinda
dusis oldugunu saptamis ve gelecekteki arastirmalarda fiziksel
aktivitedeki degisikliklere katkida bulunan demografik ve
sosyokdilturel faktorlerin irdelenmesini onermistir (17). Nozue
ve dig. (18) yapmis oldugu calismada da depremzedelerde
fiziksel aktivitenin fiziksel ve zihinsel saglik ile iliskili oldugu
kanitlanmisve hayatta kalanlarinsaghk kosullarini iyilestirmek
icinfiziksel aktivite konusunda dahafazla miidahaleye ihtiyag
oldugu sonucuna variimistir.

Literatirden ornekler incelendiginde depremlerin, bireylerde
hem fiziksel hem de zihinsel etkilerinin oldugu ozellikle fiziksel
aktivite seviyesinde belirgin degisikliklere sebep olabildigi
sonucuna ulasiimaktadir. Fakat bilgimiz dahilinde deprem
sonrasi travma dizeyi ile kisinin fiziksel aktivite durumu
arasindaki iliskiyi inceleyen bir calisma bulunmamaktadir.

Bu calismanin hipotezi, deprem sonrasi travma diizeyinin
bireylerin fiziksel aktivite durumunu anlamh bir sekilde
etkiledigi yonundedir. Travma dizeyinin artmasiyla birlikte
fiziksel aktivite seviyesinin azalacagl ongorilmektedir. Bu
dogrultuda, 2023 Tirkiye depremlerinde travmaya maruz
kalan bireylerde, fiziksel aktivite dlzeyi dusik olanlarin
travma duiizeylerinin fazla olacagi disiinilmektedir.

Ayni  dogrultuda c¢alismanin  amac, 2023  Turkiye
depremlerinden etkilenen bireylerde travma dizeyini
belirlemek ve bu duzey ile fiziksel aktivite seviyesi arasindaki
iliskiyi degerlendirerek korelasyonun buyuklugini ve yontni
analiz etmektir. Bunun vyani sira, depremin fiziksel saghga
etkilerini, 6zellikle agri ve agrinin oldugu bolgeleri saptamak
ve cinsiyete gore fiziksel aktivite diizeyi ile davranis problemleri
arasindaki farkhliklari degerlendirmek de calismanin amaclan
arasindadir.

YONTEM

Kesitsel arastirma olarak planlanan bu arastirmadaki veriler
Mart-Temmuz 2023 tarihleri arasinda hem sosyal medya
platformlari tizerinden hem de erisebilen cevrede dahil edilme
kriterlerini karsilayan bireylerden cevrimici anket (Google
Formlar) aracihg@i ile onam alindiktan sonra toplaniimaya
baslanmis ve tim maddelere eksiksiz cevap veren bireyler
calismaya dahil edilmistir. Arastirmanin orneklemi, sosyal
medya platformlari ve diger cevrimici kanallar araciligiyla
yapilan duyurular sonucu gondillii katilmak isteyen bireylerden
olusmaktadir. Calismaya dahil edilen bireyler, gontlli katihm
esasina dayali olarak secilmistir. Turkiye'nin farkli illerinden
basvuran bireyler, arastirmanin kriterlerini  sagladiklari
strece calismaya dahil edilmistir. Bu sireg, katilimcilarin
belirli bir secime tabi tutulmaksizin, gonalli katilim yoluyla
gerceklestirilmistir.  Orneklem biyiklugin belirlenmesinde
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evrendeki birim sayisinin bilinmedigi durumlarda kullanilan
asagidaki formilden yararlaniimis (19,20) ve bu formile gore
ornek hacmi 384 olarak hesaplanmistir.
n=t2P(1-P)

d2

n = ornek hacmi t = %95 onem diizeyine karsilik gelen tablo
degeri (1,96) P = soz konusu olayin olma olasiligi (%50) d =
orneklemede kabul edilen hata orani (%5).

Calismaya dahil olma kriterleri bilgilendirme sonrasi
calismaya katilmayr kabul etmek, 18-65 yas araliginda
olmak, Tiirkce dilini okuyup anlayabilme dil yetenegine sahip
olmaktir. Dislanma kriterleri ise sorulari anlama konusunda
problem vyaratabilecek kognitif hastaliga sahip olmak ve
belirtilen yas arahiginda olmamak olarak belirlenmistir.
Bu dogrultuda calismamizda 388 katilimciya ulasiimistir.
Cevrimici veri toplamanin gtivenilirligini artirmak amaciyla,
veri toplama sureci seffaf bir sekilde katihmcilara agiklanmis
ve katilmallarin dogru ve eksiksiz cevaplar vermeleri
tesvik edilmistir. Ancak, cevrimici veri toplama yonteminin
getirdigi bazi sinirliliklar ve guvenilirlik endiseleri goz 6niine
alindiginda, bu arastirmanin sinirhliklar kisminda bu durumu
dikkate alarak bir risk plani onerilmistir.

Arastirmanin etik onayr Fenerbahge Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu’ndan (onay tarihi:
01.03.2023 ve protokol numarasi: 48.2023fbu) onay alinmistir.

Arastirmada Kullanilan Veri Toplama Araglari

Arastirmada  katihmailarin - sosyodemografik — ozelliklerini
belirlemek icin arastirmacilar tarafindan  olusturulmus
Sosyodemografik Bilgi Formu, travma diizeyini belirlemek icin
Deprem Sonrasi Travma Diizeyini Belirleme Olcegi (DSTDBO) ve
fiziksel aktivite diizeyinin degerlendirilmesi icin de Uluslararasi
Fiziksek Aktivite Anketi Kisa Formu (IPAQ-KF) kullaniimistir.

Sosyodemografik Bilgi Formu

Katimcinin yas, boy, cinsiyet, medeni durum, kilo, egitim
durumu, agri yasama durumu ve deprem maruziyet-etkilenim
diizeylerini belirlemeye yonelik arastirmacilar tarafindan
olusturulmus formdur.

Uluslararasi Fiziksel Aktivite Anketi- Kisa Formu

IPAQ-KF bireylerin fiziksel aktivite seviyelerini uluslararasi
standartta degerlendirmek amaciyla gelistirilmistir. Saglam
ve dig. (21) tarafindan IPAQ-KF ve Uzun Formlarinin Tiirkce
gecerligi ve giivenirligi alinmistir. Anket, bireylerin son yedi
glin icerisindeki fiziksel aktivite dizeylerini siddetli aktiviteler,
orta siddetli aktiviteler, ylirime ve oturma gibi dort bolimde
degerlendirir. Toplam puan hesaplanirken, aktivitelere verilen
metabolik esdegerleri (MET) (siddetli aktivite =8 MET, orta
siddetli aktivite =4 MET, yurtime =3,3 MET) ile aktivitelerin
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yapilma siresi (dk) ve yapilma frekansi (giin sayisi) carpilr
ve kisinin haftalik MET-dk puanlari elde edilir. Elde edilen
puanlara gore bireylerin fiziksel aktivite dizeyleri “inaktif”,
“minimal aktif” ve “cok aktif” olmak tizere 3 kategoriye ayrilir
21).

Deprem Sonrasi Travma Diizeyini Belirleme ﬁlgegi

DSTDBO 20 soruluk 5'li likert tipi cevapli, “Davranis Problemleri”,
“Heyecansal Siirlilik”, “Duyusal”, Bilissel Yapilandirma” ve
“Uyku Problemleri” olmak (izere 5 alt boyutludur. Yanitlar;
“Bana hi¢ uygun degil”, “Bana biraz uygun”, “Bana orta
duzeyde uygun”, “Bana ¢ok uygun”, “Bana tamamen uygun
bicimindedir”. Olcekte ters madde bulunmamakta ve dlcekten
alinacak puan 20 ile 100 arasinda degismektedir. Olcekten
alinan puanlarin artmasi bireylerin depremden etkilenme

duizeylerinin arttigini gostermektedir (22).

istatistiksel Analiz

Verilerin istatistiksel analizi “SPSS v29 (IBM Inc., Chicago, IL, USA)”
paket programi kullanilarak yapildi. Kategorik degiskenler icin
tanimlayic istatistikler frekans ve yiizde olarak verildi. Nicel
degiskenlerin tanimlayici istatistikleri ortalama = standart sapma
sapma ve medyan (minimum-maksimum) degerleri ile verildi.
Nimerik degiskenlerin normal dagilima uygunlugu Kolmogorov-
Smirnov testi ile degerlendirildi. Veri dagilimi normal olmadigi
icin gruplar arasi karsilastirmalarda [yas, viicut kiitle indeksi (VKI),
IPAQ-KF toplam puani, DSTB alt skorlari ve toplam puan] “Mann-
Whitney U testi” kullanildi. IPAQ-KF toplam puanlari ve DSTB
puanlari arasindaki iliskinin degerlendirilmesi icin Spearman
korelasyon testi kullanildi. Pallant’in (23) tanimlamasina gore
iliskinin kuvveti Spearman korelasyon katsayi degeri (rho) 0,10-
0,29 arasindaysa zayif, 0,30-0,49 arasindaysa orta ve 0,50-1
arasindaysa biyiik olarak kabul edildi. Gruplar arasi farklilasmayi
degerlendirmek icin normal dagilim gosteren degiskenlerde
“Independent sample t-test (Bagimsiz orneklemler t-test)”
kullanild. ikiden fazla bagimsiz grup arasindaki niceliksel stirekli
verilerin karsilastiriimasinda tek yonlii ANOVA testi kullaniimis
olup, anlamli fark bulunan degiskenlerde gruplar arasindaki
farklihklari belirlemek icin tamamlayici post hoc analiz olarak
Scheffé testi uygulanmistir. Calismada tim hesaplamalarda ve
yorumlamalarda istatistik anlamhlik dizeyi “p<0,05, p<0,01,
p<0,001” olarak dikkate alindi.

BULGULAR

Calismaya dahil olan katilimcilarin tanimlayia ozelliklerine
yonelik bulgular Tablo 1’de yer almaktadir.

Tablo 1" de yer aldigi tizere 299'u kadin, 89'u erkek olan 388
katilimcinin yas ortalamasi 29,8810,61 yil, %64,4’tinin ise
normal kilolu oldugu belirlenmistir. Ytz yirmi altr'sinin (%32,5)
deprem sirasinda afet ili ilan edilen bolgelerden birinde oldugu
gorulen katihmcilarin deprem sonrasi agri yasama durumlari
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incelendiginde 91 kisinin (%23,5) agri yasadigi ve bu agrilarin
ozellikle bas (%39,6), boyun (%38,5) ve sirt (%37,4) bolgesinde
yogunlastigi tespit edilmistir.

Tablo 2'de belirtildigi gibi deprem bolgesinde olan bireylerin
yas ortalamasi 31,6712,64, olmayan bireylerin ise 29,2010,25
olarak belirtilmistir ve iki grup arasinda yas ortalamasi
arasinda istatistiksel anlamh fark bulunmustur (p=0,039).
DSTDBO alt faktorlerine bakildiginda deprem bolgesinde
olan ve olmayanlar arasinda; Davranis Problemleri (p<0,001),
Heyecansal Sinirlihk (p=0,002), Duyussal (p=0,001), Bilissel
Yapilandirma (p<0,001), Uyku Problemleri (p<0,001) ve Toplam
Deger (p<0,001) arasinda istatistiksel anlamli fark tespit
edilmistir. IPAQ-KF toplam puanlari arasinda ise istatistiksel
anlamli fark bulunmamistir (p=0,548).

Calismaya katilan bireyler arasinda deprem bolgesinde
olanlarin (rho:-18 ve p=0,042) ve katilimalarin toplaminin
(rho:-10 ve p=0,042) IPAQ toplam puanlari ile DSTDBO alt
skorlari ve toplam skorlar arasindaki iliski incelendiginde

sadece DSTDBO’niin Bilissel Yapilandirma alt skoru ile IPAQ-KF
toplam skoru arasinda deprem bolgesinde olan katilimcilarda
ve toplam katilimcilarda negatif zayif iliski (sirasiyla rho:-
18, p=0,042 ve rho:-10, p=0,042) bulunmustur. Katihmci
toplamindaki bu iliskinin deprem bolgesinde olan gruptan
kaynaklandigi anlasiimaktadir (Tablo 3).

IPAQ-KF toplam puanlari ile DSTDBO alt faktor ve toplam
puanlar arasindaki korelasyon katsayilarinin katilimcilarin
cinsiyetlerine gore ayrimi Tablo 4’te gosterilmistir.

Calismaya katilan kadin bireylerde ve toplam katilimcilarda,
IPAQ-KF  toplam puanlari ile DSTDBO’niin  “Davranis
Problemleri” alt faktor puanlari arasinda zayif negatif (kadin/
rho =-16; p=0,005) (toplam/rho =-10; p=0,037) ve “Heyecansal
Sinirlik” alt faktor puanlar arasinda zayif negatif (kadin/
rho =-22; p=0,001), (toplam/rho =-16; p=0,002) korelasyon
oldugu bulunmustur. Yine alt faktorler arasinda yer alan
“Bilissel Yapilandirma” ile IPAQ-KF toplam puanlari arasinda
erkek katilimcilarda (rho =-21; p=0,046) zayif pozitif, kadin

Tablo 1. Bireylerin cinsiyetlerine gore tanimlayici istatistikleri

Erkek (n=89) Kadin (n=299) Toplam (n=388)

n ‘ % n ‘ % n ‘ %
Yas (yil) (x £ SS) 31,0012,32 29,5510,05 29,8810,61
VKi (kg/m?) (x £ SS) 25,06%3,71 23,194,01 23,624,01
Deprem sonrasi agri yasama durumu
Evet 17 19,10 74 24.74 91 23,50
Hayir 72 80,39 225 75,25 297 76,50
Deprem sonrasi yasanan agri bolgesi
Bas 4 4,49 32 10,70 36 39,60
Boyun 7 7,86 28 9,36 35 38,50
Sirt 5 5,61 29 9,69 34 37,40
Bel 7 7,86 18 6,02 25 27,50
Karin 2 2,24 9 3,01 11 12,10
Omuz 2 2,24 5 1,67 7 7,70
Dirsek/el 3 3,37 7 2,34 10 11,00
Ayak 1 1,12 7 2,34 8 8,80
Bacak 4 4,49 17 5,68 21 23,10
VKi grup
Zayif 1 1,10 21 7,00 22 5,70
Normal kilolu 45 50,60 205 68,60 250 64,40
Preobez 34 38,20 46 15,40 80 20,60
Obez 9 10,10 27 9,00 36 9,30
06.02.2023 tarihli Pazarcik ve Elbistan merkezli deprem esnasinda afet bolgesi illerinde bulunma durumu
Evet 27 30,30 99 33,10 126 32,50
Hayir 62 69,70 200 66,90 262 67,50
Birden fazla yanit verilmistir, VKi: Viicut Kiitle indeksi, SS: Standat Sapma.
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Tablo 2. Deprem bélgesinde olan ve olmayan bireylerin yas, VKi, IPAQ-KF toplam puanlari ile DSTDBO alt faktor ve toplam

puanlarinin karsilastiriimasi

Deprem bolgesinde olan (n=126) Deprem bholgesinde olmayan (n=262)
Kadin n (%): 104 (82,50) Kadin n (%): 195 (74,40) p
Erkek n (%): 22 (17,50) Erkek n (%): 67 (25,60)
Ortalama + 55 (miniml?/lrr?—drrlzrl](simum) Ortalama + 55 (minimlﬂ\/lrr?fjrﬁrl](simum)

Yas (yil) 31,6712,64 27,5 (17-83) 29,2010,25 26 (18-89) 0,039*
VKi (kg/m?) 23,794,25 23,05 (16,53-36,29) 23,573,98 22,85 (16,67-35,6) 0,760
DSTDBO
Davranis problemleri (4-20) 11,433,82 11 (4-20) 9,713,52 9 (4-20) <0,001*
Heyecansal sinirhilik (5-25) 13,80 6,06 13,5 (5-25) 11,805,70 10 (5-25) 0,002*
Duyussal (4-20) 12,954,34 13 (4-20) 11,314,32 11 (4-20) 0,001*
Bilissel yapilandirma (4-20) 10,614,47 10 (4-20) 8,67 3,88 8 (4-20) <0,001*
Uyku problemleri (3-15) 8,843,62 9 (3-15) 7,493,43 7 3-15) <0,001*
Toplam (20-100) 57,6619,87 57 (20-97) 4918,49 46 (20-97) <0,001*
IPAQ toplam puan 943,561839,75 148,5 (0-11088) 1253,622356,58 198 (0-13848) 0,548
*Mann-Whitney U test, VKI: Viicut Kiitle indeksi, IPAQ-KF: Uluslararasi Fiziksek Aktivite Anketi Kisa Formu, DSTDBO: Deprem Sonrasi Travma Diizeyini Belirleme Olcegi.

Tablo 3. Deprem bélgesinde olan ve olmayan bireylerin IPAQ-KF toplam puanlari ile DSTDBO alt faktor ve toplam puanlar

arasindaki korelasyon katsayilari

IPAQ toplam

DSTDBO Deprem holgesinde olan Deprem bholgesinde olmayan Toplam

(n=126) (n=262) n (=388)

rho p rho p rho p

Davranis problemleri -0,019 0,754 -0,019 0,754 -0,106 -0,052
Heyecansal sinirhk -0,136 0,128 -0,078 0,206 -0,087 0,087
Duyussal -0,112 0,212 -0,045 0,466 -0,075 0,140
Bilissel yapilandirma -0,181 0,042* -0,053 0,393 -0,103 0,042*
Uyku problemleri -0,078 0,384 -0,051 0,410 -0,072 0,160
Toplam -0,145 0,106 -0,047 -0,447 -0,089 0,078
*p<0,05, rho: Spearman Korelasyon Katsayi Degeri, IPAQ-KF: Uluslararasi Fiziksek Aktivite Anketi Kisa Formu, DSTDBO: Deprem Sonrasi Travma Diizeyini Belirleme Olcegi.

Tablo 4. Bireylerin cinsiyetlerine gore IPAQ-KF toplam puanlan ile DSTDBO alt faktor ve toplam puanlar arasindaki

korelasyon katsayilari

IPAQ toplam
Erkek Kadin Toplam
rho p rho p rho p
Davranis problemleri 0,126 0,238 -0,163 0,005%* -0,106 0,037%
Heyecansal sinirlik 0,123 0,250 -0,229 <0,007%%* -0,160 0,002**
Duyussal 0,127 0,237 -0,058 0,319 -0,029 0,574
Bilissel yapilandirma 0,212 0,046% -0,131 0,024* -0,063 0,216
Uyku problemleri 0,174 0,103 -0,118 0,042* -0,068 0,183
DSTDBO toplam 0,184 0,084 -0,170 0,003** -0,099 0,051
*p<0,05, **p<0,01,__***: p<0,001, rho: Spearman Korelasyon Katsayi Degeri, IPAQ-KF: Uluslararasi Fiziksek Aktivite Anketi Kisa Formu, DSTDBO: Deprem Sonrasi Travma
Diizeyini Belirleme Olcegi.
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katihmcilarda ise (rho =-13; p=0,024) zayif negatif iliski
gortilmistir. Bunlarin yani sira kadin katihmcilarda “Uyku
Problemleri” ile IPAQ-KF toplam (rho =-11; p=0,042) ve DSTDBO
ile IPAQ-KF toplam arasinda (rho =-177; p=0,003) zayif negatif
iliski oldugu belirlenmistir.

DSTDBO'niin fiziksel aktivite durumlarina gore dagilimi Tablo
5'te belirtilmistir.

DSTDBO puanlarinin fiziksel aktivite durumuna gore anlamli
farkliik gosterdigi saptanmustir (F, ,,=3,82; p=0,02<0,05).
IPAQ-KF gore inaktif olarak nitelendirilen katilimcilarin
travma toplam puanlariin (x=54,131), minimal aktif olarak
nitelendirilenler katilimcilarin travma toplam puanlarindan
(x=48,181) yiiksek oldugu goriilmistir. Bu anlamli farkhhik
Davranis Problemleri (F(zy 355 =4,64; p=0,01 <0,05) ve heyecansal
sinirhik alt boyutlarinda da belirlenmistir. Duyussal, bilissel
yapilandirma, uyku problemleri alt boyutlarinin puanlan
fiziksel aktivite durumuna gore anlaml degisim gostermedigi
gorilmistir (p>0,05).

Calismaya katilan bireylerde agri yasama durumuna gore
DSTDBO degisim istatistikleri Tablo 6’da belirtilmistir.

DSTDBO sonuclarinin agr yasama durumuna gore anlamh
farklilik gosterdigi belirlenmistir (t,,,=8,762; p=0,000<0,05).
Deprem sonrasi agri yasadigini bildirenlerin DSTDBO toplam
puanlari (x=65,86), deprem sonrasi agri yasamayanlarin
DSTDBO toplam puanlarindan anlamli derecece (x=48,09)
yiiksek bulunmustur. Bu anlamhhgn DSTDBO'nin tiim alt
boyutlari icin korundugu agri yasayanlarin tim alt boyutlar igin
anlamli derecede daha yiiksek travma dizeyi gosterdigi tespit
edilmistir.

TARTISMA

Bu calismanin sonucunda, deprem sirasinda afet bolgesi ilan
edilen ve edilmeyen bolgelerde bulunan katihmcilarin DSTDBO
genel puan ortalamasinin orta diizey travma seviyesinde oldugu
ve DSTDBO diizeylerinin fiziksel aktivite diizeyleri ile negatif bir
iliskiye sahip oldugu sonucuna varilmistir. Deprem holgesinde
olan bireylerin yas ortalamasinin daha yiiksek olmasi ve bu
grubun DSTDBO alt faktorlerinde anlamh fark gostermesi,
yasin ve deneyimlenen travmanin etkilerinin birbiriyle iliskili
olabilecegini dusindirmekte ve ilerleyen yasin psikolojik
travma belirtilerini artirabilecegini gostermektedir. Ozellikle
inaktif olan katilimcilarin deprem sonrasi travma diizeylerinin

Tablo 5. Deprem sonrasi travma diizeyini belirleme dlcegi puanlarinin fiziksel aktivite durumlarina gore karsilastirilmasi

inaktif Minimal aktif Cok aktif
Gruplar F p Fark
Ortalama =* SS Ortalama =% SS Ortalama £ SS

Deprem sonrasi travma toplam 54,13+19,31 48,18+16,72 51,97£16,92 3,820 0,023 1>2
Davranis problemleri 8,62+4,18 7,23£3,30 8,45+3,79 4,641 0,010 1>2
Heyecansal sinirlik 12,54%5,82 10,92+5,32 11,04£5,09 3,699 0,026 1>2
Duyussal 11,30+3,84 10,52+3,31 11,02£3,60 1,639 0,196

Bilissel yapilandirma 13,41+4,78 12,2514 17 13,50+4,23 2,543 0,080

Uyku problemleri 8,23%3,55 7,2313,36 7,95%3,78 2,903 0,056

Tek Yonlii Varyans Analizi, Post-hoc: Scheffé, SS: Standat Sapma.

Tablo 6. Agri yasama durumuna gore DSTDBO puanlarinin farkhlasma istatistikleri

Agri yasama durumu n Ortalama % SS t SS p
iizevini heli Evet 91 65,86116,39
?ep[gm sonrasi travma diizeyini belirleme 8,762 386 <0,001%%*
olgegi toplam Hayir 297 48,09+17,08
) Evet 91 11,04+4,28
Davranis problemleri 8,432 386 <0,0071***
Hayir 297 7,36+3,41
Evet 91 15,08+5,52
Heyecansal sinirlik 6,397 386 <0,001***
Hayir 297 10,96+5,33
Evet 91 13,31£3,19
Duyussal 7,100 386 <0,0071%**
Hayir 297 10,36%3,55
- Evet 91 15,90+3,74
Bilissel yapilandirma 7,042 386 <0,001%%*
Hayir 297 12,2514,47
Uyku problemleri Evet 91 10,51%3,20 8,655 386 <0,001%%*
**¥p<0,00, Bagimsiz Orneklem t-testi, DSTDBO: Deprem Sonrasi Travma Diizeyini Belirleme Olcegi, SS: Standart Sapma.
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minimal aktif olanlara gore daha vyiiksek olmasi, fiziksel
aktivitenin travma yonetiminde énemli bir rol oynayabilecegini
ortaya koymaktadir. Ancak, IPAQ-KF toplam puanlariile DSTDBO
toplam puanlari arasinda anlamli bir iliski bulunmamasi,
fiziksel aktivitenin travma diizeyi tizerindeki etkisinin karmasik
faktorlere bagh olabilecegini gostermektedir. Bu karmasikhk,
travma sonrasi donemde bireyin destek sistemleri, sosyal
baglari, gecmis travma oykusi ve psikolojik dayaniklihgr gibi
cok sayida psikososyal unsurun etkilesimiyle aciklanabilir (24).

Deprem gibi travmatik olaylarin, bireylerin fiziksel ve ruhsal
sagligi tizerindeki etkilerini gostermesi acisindan énemli veriler
iceren bu calismada; katilimcilarin yas ortalamasinin genc
yetiskin grubunda yogunlastigi ve biyik bir kisminin normal
kilolu oldugu gortilmektedir. Geng yetiskinlerin ve normal kilolu
bireylerin diger demografik ozelliklere sahip bireylere kiyasla
daha saglikli olabilecegi bilinmektedir (25,26) ve bu bireylerde
daha iyi bir saghk durumu, daha az hastalik beklenmektedir.
Calismamizda bu profildeki bireylerin cogunlukta yer almasi
deprem gibi dogal afetlerin izole etkilerini anlamaya calismak,
saghkli oldugunu distindugimiz bireylerde bu travmanin
nasil fiziksel ve psikolojik yansimalarinin olabilecegini
anlamak acisindan onemlidir. Tim katihmalarin birlikte
degerlendirilmesinin yanisira deprem bolgesinde bulunan ve
bulunmayan kisilere gore yapilan analizlerin degerlendirilmesi
de literattire buyiik katki saglayacaktir. Bu baglamda yaptigimiz
analizlere gore deprem bolgesinde yasayan ve yasamayan
katilimcilar arasindaki yas ortalamasinin anlamli derecede
farkli bulunmasi, deprem sonrasi yasanan travmanin yas ile
iliskisini ayrica incelemeyi gerektirmektedir. Yas farkinin travma
diizeyine etkisi, yash bireylerin deprem gibi afetlere karsi daha
savunmasiz olabilecegini; ancak bu calismada yasa dayali bir
iliski ¢tkmamasi, bu degiskenin baska faktorler tarafindan
etkilenmis olabilecegini distindlirmektedir. Nitekim, yasla
birlikte artan kronik hastalik yukd, bilissel islevlerdeki
degisiklikler ve sosyal destek sistemlerindeki farkliliklar, travma
deneyiminin birey (zerindeki etkilerini modile edebilecek
diger onemli etkenler arasinda yer alabilir.

Deprem bolgesinde olan katilimcilarin travma diizeyinin yiiksek
olmasi, ozellikle “Davranis Problemleri,” “Heyecansal Sinirhk,”
“Bilissel Yapilandirma,” “Uyku Problemleri” gibi alt faktorlerde
belirgin bir fark ortaya koymasi, bu kisilerin afet sonrasi
psikolojik etkilerinin ¢ok yonli oldugunu gostermektedir. Bu
bulgular, afet sonrasi ortaya cikan psikolojik rahatsizliklarin
yalnizca dogrudan travma ile ilgili olmadigini, ayni zamanda
afetin etkisiyle yasanan fizyolojik degisimlerin ve cevresel stres
faktorlerinin de 6nemlirol oynadigini ortaya koymaktadir. Bu tiir
alt faktorlerin tizerinde yapilan calismalar, bireylerin travmaya
verdigi tepkilerin cok katmanli bir yapiya sahip oldugunu ve
bireysel farkliliklarin biyik onem tasidigini vurgulamaktadir.
Dolayisiyla, afet sonrasi ruh sagligi mudahalelerinde bireysel
farkliliklarin, ozellikle de daha onceki travma deneyimlerinin,
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bas etme stratejilerinin ve kisilik ozelliklerinin dikkate alinmasi
gerektigi anlasiimaktadir.

Yine deprem bolgesinde olan ve olmayan bireylerin fiziksel
aktivite diizeyi ile DSTDBO ile anlamli bir iliski gostermedigi
gorilmistir. Bu durum, fiziksel aktivitenin deprem sonrasi
travma belirtilerini  dogrudan etkilemedigini gosterebilir.
Ancak, deprem bolgesinde olan bireylerde, DSTDBO’niin
bilissel yapilandirma alt faktort ile IPAQ toplam puanlan
arasinda negatif bir iliski tespit edilmistir. Bu durum, fiziksel
aktivitenin, ozellikle bilissel fonksiyonlar tzerindeki etkisinin
travma belirtilerinin yonetilmesinde rol oynayabilecegini
disundirmektedir. Bu bulgu, deprem gibi travmatik olaylarin
bireylerin  psikolojik iyilesme sirecleriyle etkilesimde
bulunabilecegini; ancak bu etkilesimin fiziksel aktivite ile
dogrudan bir bag kurmaktan cok daha karmasik bir yapida
oldugunu ortaya koymaktadir. Ozellikle aerobik egzersizin
hipokampus ve prefrontal korteks gibi bilissel islevlierden
sorumlu beyin bolgeleriniolumluyonde etkiledigi bilinmektedir
ve bu, bilissel yapilandirma sireclerinin giiclenmesine katki
saglayabilir (27).

Calismada, deprem sirasinda afet bolgesinde bulunan
katilimcilarin onemli bir kisminin deprem sonrasi fiziksel
agnilar yasadigl tespit edilmistir. Bu agrilarin bas, boyun ve
sirt bolgelerinde yogunlastigi gortilmistir. Bu bulgular, dogal
afetlerin bireylerin fiziksel saghg tizerindeki etkilerini anlamak
acisindan énemli ipuglari sunmaktadir.

Bas agrilan, genellikle stres ve psikolojik gerilim ile
iliskilendirilir (28,29). Deprem gibi travmatik olaylar, bireylerde
yiiksek diizeyde stres yaratabilir ve bu durum, bas agrilarinin
siklasmasina yol acabilir. Benzer sekilde, boyun ve sirt
agrilan da stresin fizyolojik etkileri arasinda yer alir. Bu tiir
agrilar, kas gerginligi ve postiral degisiklikler gibi faktorlerle
iliskili olabilir. Arastirmalar travmatik deneyimlerin ardindan
bireylerin kas gerginligi ve agri bildirme olasiliklarinin arttigini
gostermektedir. Ornegin, dogal afetler sonrasinda yapilan
incelemeler, stres ve travmanin fiziksel belirtilerinin sikca
gorildiguni ve bu belirtilerin genellikle bas, boyun ve sirt
agrilan seklinde ortaya ciktigini gostermistir (30,31). Stres ve
anksiyetenin fizyolojik yansimalar, bu tir agnlarin yaygin
olmasina katkida bulunabilir.

Deprem sonras! fiziksel agri yasayan bireylerin, DSTDBO daha
yliksek puanlar aldigi goriilmektedir. Deprem sonrasi agri
bildiren katilimcilar, DSTDBO’niin tiim alt boyutlarinda anlamli
derecede daha yliksek puanlara sahiptir. Bu, fiziksel agrilarin
psikolojik travma diizeylerini artirdigini ve travmatik olaylarin
bireyler tizerindeki cok yonlu etkilerini vurgulamaktadir.
Travmatik olaylar sonrasi fiziksel agrilarin, stres ve
anksiyete gibi psikolojik etkilerle yakindan iliskili oldugunu
bilinmektedir. Ornegin, dogal afetler sonrasinda yapilan
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arastirmalarda, fiziksel agrilarin stres, anksiyete ve depresyon
gibi psikolojik sorunlarla sikca iliskili oldugu bulunmustur (30-
32). Bu bulgular, travmatik bir deneyim sonrasi fiziksel agrilarin
sadece fiziksel bir sorun olmadigini, ayni zamanda psikolojik
saglik tizerinde de onemli etkileri olabilecegini gostermektedir.
Calismamizda da goriilduigii gibi, agri yasayan bireylerin DSTDBO
alt boyutlarinda anlamh derecede daha yiiksek puanlar almasi,
bu baglantinin ne kadar gticli oldugunu vurgulamaktadir. Bu
nedenle, afet sonrasi saglik miidahalelerinde fiziksel belirtilerin
psikolojik degerlendirmelerle birlikte ele alinmasi biittincil bir
yaklasim acisindan énem tasimaktadir.

Literatlirde vyer alan arastirmalar, kadinlarin genellikle
travmatik olaylara erkeklere kiyasla neredeyse 2 kat daha
yiiksek diizeyde psikolojik stres ve travma tepkisi verdiklerini
ancak ayni zamanda daha disuk fiziksel aktivite diizeylerine
sahip olduklarini ortaya koymustur (33,34). Calismamizda,
cinsiyetler arasinda IPAQ-KF toplam puanlar ile DSTDBO alt
faktorleri arasindaki iliskilerde belirgin farklar gozlemlenmistir.
Kadin katilimcilarda, fiziksel aktivite diizeyleri ile psikolojik
saglik parametreleri arasinda anlamh negatif iliskiler
bulunmustur. Ozellikle kadinlarin fiziksel aktivite diizeylerinin,
davranissal sorunlar ve heyecansal sinirlamalar gibi psikolojik
saglik sorunlanyla ters bir iliski icinde oldugu gortlmustr.
Erkeklerde ise bilissel yapilandirma ile fiziksel aktivite arasinda
pozitif bir iliski tespit edilmistir, ancak kadinlarda bu iliski
negatif yondedir. Kadinlar ayrica uyku problemleri ve fiziksel
aktivite arasinda da negatif bir iliski gostermistir. Bu bulgular,
cinsiyetin, fiziksel aktivite ve psikolojik saglik arasindaki
etkilesimi sekillendiren onemli bir faktor oldugunu ortaya
koymaktadir. Kadinlarda fiziksel aktivitenin psikolojik saglik
uzerindeki etkileri, erkeklere kiyasla daha farkli bir bicim
alirken, bu farkliliklarin, iyilesme stireclerinde cinsiyetin roltini
anlamada dikkate alinmasi gerektigini gostermektedir. Bu
farkliliklar, kilturel roller, sosyal destek yapilar ve kadinlarin
afet sonrasi stlendikleri bakim verme sorumluluklari gibi
sosyokiiltuirel etkenlerle de iliskilendirilebilir (35).

Fiziksel aktivite, stres ve anksiyete ile basa ¢ikmada etkili bir
arac olabilir ve bireylerin travmatik deneyimlerin ardindan
daha iyi psikolojik saglik durumlari sergilemelerine yardimci
olabilir. Bazi arastirmalar fiziksel aktivitenin sosyal etkilesimleri
artirarak ve endorfin salinimini tesvik ederek psikolojik iyilik
halini destekledigini belirtmektedir (36,37). Bizim calismamizda
da fiziksel aktivite dizeylerinin artmasiyla birlikte “Davranis
Problemleri” ve “Heyecansal Sinirlik” puanlarinda azalma
gortlmustir. Fiziksel olarak inaktif olan katilimcilarin travma
puanlari, minimal aktif olanlara gore daha yiksek cikmistir.
Bu durum, fiziksel olarak daha aktif bireylerin, travma
sonrasi davranissal ve duygusal sorunlar yasama olasiliginin
daha distik oldugunu, fiziksel aktivitenin travma sonrasi
psikolojik saglik tizerinde koruyucu bir etkisi olabilecegini
dustindurmektedir. Diger arastirmalar da fiziksel aktivitenin,
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TSSB ve depresyon gibi psikolojik sorunlarin azaltilmasinda
olumlu etkileri oldugunu gostermistir. Ozellikle, diizenli fiziksel
aktivitenin anksiyete ve depresyon diizeylerini distrdigu ve
genel ruh halini iyilestirdigi bilinmektedir (38-40).

Ancak, duygu, bilissel yapilandirma ve uyku problemleri
alt  boyutlarinin  puanlari, fiziksel aktivite durumuna
gore anlamli degisim gostermemistir. Bu durum, fiziksel
aktivitenin her zaman tum psikolojik sorunlari ¢ozmede
yeterli olmayabilecegini ve bu alanlarda ek midahalelerin
gerekebilecegini dustindtrmektedir. Ornegin, uyku
problemleri, travmatik olaylar sonrasi yaygin olarak gortiliir ve
genellikle daha karmasik tedavi yaklasimlari gerektirir. Diger
arastirmalar da, uyku kalitesini artirmak ve bilissel islevleri
iyilestirmek icin fiziksel aktivitenin yani sira, psikoterapi
ve diger tedavi yontemlerinin birlikte kullanilmasinin
etkili oldugunu gostermektedir. Dolayisiyla, multidisipliner
mudahale yaklasimlarinin, ozellikle afet sonrasi donemlerde
bireylerin biuttnsel saghgini desteklemede 6n plana c¢iktig
gorilmektedir.

Calismanin Giiclii ve Simirh Yonleri

Calismanin kisithliklari ve giicli yanlarini degerlendirdigimizde,
bazi onemli noktalar one cikmaktadir. Kisithliklar arasinda,
katilimcilarin biyuk bir kisminin genc yetiskinlerden ve normal
kilolu bireylerden olusmasi, bulgularin diger yas gruplar ve
farkli VKi sahip bireyler i¢in genellenebilirligini sinirlamaktadir.
Ayrica, anket ve oOlceklere dayali veriler, katimcilarin kendi
bildirimlerine dayandigi icin oznellik icerebilir, bu da veri
dogrulugunu ve givenilirligini  etkileyebilir.  Calismada
cevrimici veri toplama yontemi kullaniimis olup, bu yontem
veri dogrulugu acisindan bazi sinirlamalar tasimaktadir.
Katihmcilarin dogru ve eksiksiz yanitlar verme konusunda
yasadigl olasi zorluklar, veri kalitesini etkileyebilir. Fiziksel
aktivite dizeyleri IPAQ-KF ile degerlendirilmis olup, bu 6z
bildirime dayal 6l¢tim yontemi yerine gelecekteki calismalarda
hizolger (akselerometre) gibi nesnel araclarin kullaniimasi
onerilmektedir. Bu sayede fiziksel aktivitenin daha givenilir ve
hassas bicimde olciilmesi saglanabilir.

Calisma, travma ve fiziksel aktivite arasindaki iliskinin uzun
donem etkilerini degerlendirmemekte olup, uzun vadeli takip
calismalari olmadan bu etkilerin surdtrtlebilirligi hakkinda
kesin sonuclar cikarilamaz. Bolgesel sinirlamalar da mevcuttur;
bulgular belirli bir cografi bolgedeki deprem magdurlarina
dayanmakta olup, farkl kuiltirel ve cografi kosullardaki
bireyler icin dogrudan gecerli olmayabilir. Ayrica, elde edilen
korelasyonlarin etki buyuklikleri zayif diizeyde oldugundan,
calismanin daha genis, heterojen ve temsili orneklemlerle
tekrarlanmasi, iliskilerin giiciinii daha net ortaya koyabilir.

Buna karsin, calismanin giiclii yanlarn da dikkate degerdir.
Calisma hem fiziksel hem de psikolojik iyilik hali tzerinde
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detayli analizler vyaparak deprem sonrasi travmanin cok
yonlu etkilerini kapsamli bir sekilde degerlendirmistir. Erkek
ve kadin katilimcilar arasindaki travma ve fiziksel aktivite
farkhliklarini ortaya koyarak, cinsiyetin travma sonrasi etkiler
uizerindeki roltinu vurgulamaktadir. Fiziksel aktivitenin travma
yonetimindeki roltinii belirleyerek, afet sonrasi rehabilitasyon
stireclerinde  uygulanabilecek somut oneriler sunmasi,
rehabilitasyon programlarinin daha etkili hale getirilmesine
katki saglamaktadir. Deprem sonrasi fiziksel agrilarin, ozellikle
bas, boyun ve sirt bolgelerinde yogunlastigini belirleyerek
stresin fizyolojik yansimalarini gostermesi de literatiire yeni
bilgiler kazandirmaktadir. Deprem bolgesinde olan ve olmayan
kisiler arasindaki travma duzeyi ve fiziksel aktivite diizeyi
arasindaki iliskiyi net bir sekilde ortaya koyarak depremin
bireyler zerindeki etkilerini sunmaktadir.  Calismanin
istatistiksel analizlerinin bulgularin anlamh ve givenilir
oldugunu gostermesi, calismanin bilimsel degerini artiran
onemli bir faktordar.

SONUG

Sonuc¢ olarak calismamiz, deprem sirasinda afet bolgesi
ilan edilen ve edilmeyen bolgelerde bulunan katilimcilarin
orta diizey travma seviyesinde oldugunu ve travma sonrasi
psikolojik etkilerinin fiziksel aktivite dizeyleri ile negatif
iliskiye sahip oldugunu ortaya koymaktadir. Fiziksel aktivite
duizeylerinin artiriimasi, bu travmatik etkilerin azaltilmasi igin
onemli bir mudahale stratejisi olabilir. Fiziksel olarak inaktif
katihmailarin, minimal aktif olanlara gore daha yiiksek travma
diizeyleri sergilemesi, fiziksel aktivitenin travma yonetiminde
onemli bir rol oynayabilecegini gostermektedir. Geng yetiskin ve
normal kilolu bireylerin agirlikli olarak katildigi bu calismada,
fiziksel agrilarin bas, boyun ve sirt bolgelerinde yogunlastig
tespit edilmistir. Bu bulgular, travma sonrasi fiziksel agrilarin
psikolojik travmanin bir belirleyeni oldugunu gostermektedir.
Fiziksel agrilarin psikolojik travma dizeylerini artirdigi ve
cinsiyet farkliliklarinin - travma sonrasi etkilerde belirgin
oldugu gorilmistir. Cinsiyetin travma ve iyilesme sirecleri
uzerindeki etkisi, daha kapsamli cinsiyet odakli rehabilitasyon
programlarinin  gerekliligini ortaya koymaktadir. Fiziksel
aktivitenin artirilmasi, davranissal ve duygusal sorunlari
hafifletmede etkili olabilirken, bazi psikolojik sorunlar icin
ek mudahalelere ihtiya¢ duyulabilir. Bu bulgular, afet sonrasi
rehabilitasyon sireclerinde fiziksel aktiviteyi tesvik eden
programlarin gelistirilmesinin ve psikolojik iyilesmeye yonelik
mudahalelerin gerekliliginin yani sira, bu alanda daha fazla
arastirma yaptlmasinin 6nemini vurgulamaktadir.

Ayrica, afet bolgesi disindaki bolgelerde de deprem sonrasi
travma ve fiziksel iyilesme siireclerine dair farkindalik yaratiimasi
gerektigi ortaya cikmaktadir. Deprem gibi travmatik olaylarin
ardindan, fiziksel ve psikolojik rehabilitasyon hizmetlerinin
etkin bir sekilde saglanmasi gereklidir. Saglik profesyonelleri,
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deprem magdurlarinin sadece fiziksel yaralanmalarini degil,
ayni zamanda uzun vadeli fiziksel ve psikolojik etkilerini
de goz onitnde bulundurmahdir. Bu calisma ile travma
sonrasi rehabilitasyon hizmetlerinin  kapsamli  bir sekilde
planlanmasinin  6nemi ortaya konulmustur. Rehabilitasyon
sureclerinde multidisipliner bir yaklasim benimsemek, afet
sonrasi iyilesme stirecini hizlandirabilir ve etkinligini artirabilir.
Bu bulgular, saglik politikalarinin sekillendirilmesinde ve deprem
sonrasi mudahalelerin planlanmasinda dikkate alinmahdir.
Multidisipliner bir yaklasim benimsenmesi, bireylerin daha hizli
ve etkili bir sekilde iyilesmesine katkida bulunacaktir.

Ulkemiz Tiirkiye deprem bolgesinde oldugundan, koruyucu
bir davranis olarak fiziksel aktivitenin deprem oncesi travma
olusmadan &nce ve deprem sonrasi travma olusmasinin
ardindan olmak tizere 2 asamada da onemli oldugu hem
koruyucu hem tedavi edici onemli bir bilesen olarak karsimiza
ciktigl  gortlmektedir.  Fiziksel aktivite, deprem oncesi
hazirlik streclerinden, deprem sonrasi iyilesme sireclerine
kadar, bireylerin travmadan daha hizli toparlanmasini
saglayabilir. Deprem sadece deprem bolgesini degil tim
tlkeyi etkileyebilmektedir. Bu dogrultuda deprem sonrasina
yonelik calismalar da sadece deprem bolgesini degil tim lkeyi
kapsamalidir. Afet sonrasi rehabilitasyon programlar, dlke
genelinde olusturulacak bir ag ile, farkli bolgelerdeki bireylere
yonelik daha etkili hale getirilebilir. Depremin toplum agisindan
hasarlarini onarabilmek icin fizyoterapistler olarak fiziksel
aktiviteyi artirma calismalariyla sahada olmamizin ve fiziksel
aktivitenin tim vyararlarini topluma sunabilmek icin cesitli
arastirmalar, egitimler ve projeler planlamamizin toplum icin
cok faydali sonuclar ortaya cikaracagini diisinmekteyiz.

Etik Onay: Arastirmanin etik onayi Fenerbahce Universitesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu’'ndan (onay
tarihi: 01.03.2023 ve protokol numarasi: 48.2023fbu) onay
alinmistir.

Hasta Onami: Kesitsel arastirma olarak planlanan bu
arastirmadaki veriler Mart-Temmuz 2023 tarihleri arasinda
hem sosyal medya platformlari tzerinden hem de erisebilen
cevrede dahil edilme kriterlerini karsilayan bireylerden
cevrimici anket (Google Formlar) araciligi ile onam alindiktan
sonra toplanilmaya baslanmis ve tim maddelere eksiksiz cevap
veren bireyler calismaya dahil edilmistir.

Destekleyen Kurulus: Bulunmamaktadir.
Cikar Catismasi: Bulunmamaktadir.

Yazar Katkilan: Fikir/Kavram- AT, NY, DT; Tasarim- AT, NY,
DT; Denetleme/Danismanlik- AT, DT; Materyaller- AT, NY, DT;
Veri Toplama ve/veya Veri isleme- AT, NY, DT; Analiz ve/veya
Yorumlama- DT, NY; Literatiir Taramasi- AT, NY, DT; Makale
Yazimi- AT, NY, DT; Elestirel inceleme AT, NY, DT.
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Agiklamalar: Calisma sozli bildiri olarak 9. Ulusal Fizyoterapi
ve Rehabilitasyon Kongresi’nde (2023) sunulmustur.

Tesekkiir: Bulunmamaktadir.
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COMPARISON OF THE EFFECTS OF NERVUS VAGUS STIMULATION,
TENS, AND BACKUP STIMULATION DEVICE ON THE AUTONOMIC
NERVOUS SYSTEM AND PAIN IN FIBROMYALGIA PATIENTS

ABSTRACT

Purpose: This study aimed to compare the acute effects of vagus nerve stimulation (VNS), transcutaneous electrical
nerve stimulation (TENS), and the backup stimulation device (Backup) on pain, sympathetic, and parasympathetic
nervous system functions in fibromyalgia patients.

Methods: Thirty fibromyalgia patients (aged 20-45) from a hospital in Bursa were randomly assigned to three
groups: VNS, TENS, and Backup stimulation device. Each group received a 30-minute session once weekly for five
sessions. Pain was assessed using the visual analog scale (VAS), and sympathetic and parasympathetic functions
were measured with the Elite heart rate variability device. Parameters included heart rate, root mean square of
successive differences, proportion of NN50 divided by total RR intervals, low-frequency/high-frequency (LF/HF)
power, and LF/HF ratio.

Results: No significant post-intervention changes were found in autonomic parameters across groups (p>0.05).
However, all groups showed a significant reduction in VAS scores (p<0.05), indicating effective pain relief. Heart rate
significantly decreased only in the Backup group (p<0.05), suggesting a shift toward parasympathetic dominance.
Between-group analysis revealed significant differences in VAS scores between the TENS and VNS groups, and the
VNS and Backup groups (p<0.05), indicating variability in pain response.

Conclusion: TENS, VNS, and Backup stimulation devices effectively reduce pain in fibromyalgia patients. The
heart rate reduction in the Backup group suggests a potential effect on autonomic regulation, which may offer a
beneficial approach for managing fibromyalgia symptoms. Although autonomic parameters showed no significant
changes overall, further research is needed to understand the long-term effects and clinical relevance of these
treatments.

Keywords: Autonomic nervous system, Fibromyalgia, Nervus vagus stimulation, Pain

FIBROMIYALJI HASTALARINDA NERVUS VAGUS STiMULASYONU,VTENS
VE BACKUP CIHAZ UYARIMININ OTONOM SINIR SISTEMI VE AGRI
UZERINDEKI ETKILERININ KARSILASTIRILMASI

0z

Amag: Bu calismanin amaci, vagus siniri stimilasyonu (VNS), deriden elektriksel sinir stimtlasyonu (TENS) ve
yedek stimulasyon cihazi (Backup) uygulamalarinin fibromiyalji hastalarinda agri, sempatik ve parasempatik sinir
sistemi fonksiyonlari Gzerindeki akut etkilerini karsilastirmaktir.

Yontem: Bursa’daki bir hastaneden 20-45 yas arasindaki 30 fibromiyalji hastasi rastgele ti¢ gruba ayrildi: VNS,
TENS ve Backup. Her grup, haftada bir 30 dakikalik seans olmak tizere bes seans aldi. Agri, gorsel analog skala
(VAS) ile degerlendirildi, sempatik ve parasempatik fonksiyonlar ise Elite kalp hizi degiskenligi cihazi ile lculdi.
Parametreler arasinda kalp atim hizi, ardisik farklarin karelerinin ortalamasi, NN50’nin toplam RR araliklarina
orani, diistk frekans/yiiksek frekans (DF/YF) giici ile DF/YF orani yer aldi.

Bulgular: Gruplar arasinda otonom parametrelerde miidahale sonrasi anlamli bir degisiklik gozlemlenmedi
(p>0,05). Ancak, tiim gruplar VAS skorlarinda anlamli bir azalma gosterdi (p<0,05), bu da etkin bir agri hafiflemesi
saglandigini gostermektedir. Kalp atim hizi yalnizca Backup grubunda anlamli sekilde azaldi (p<0,05), bu
da parasempatik baskinliga dogru bir kayma oldugunu dustindirmektedir. Gruplar arasi analiz, TENS ve VNS
gruplari ile VNS ve yedek gruplari arasinda VAS skorlarinda anlamli farklar buldu (p<0,05), bu da agri yanitindaki
farklilhklar vurgulamaktadir.

Sonug: TENS, VNS ve Backup’lari fibromiyalji hastalarinda agriyi etkili bir sekilde azaltmaktadir. Yedek grupdaki
kalp atim hizi azalmasi, otonom diizenleme lizerinde potansiyel bir etkisi oldugunu ve fibromiyalji semptomlarinin
yonetimi icin faydal bir yaklasim sunabilecegini gostermektedir. Otonom parametrelerde genel olarak anlamli bir
degisiklik gozlemlenmemis olsa da, bu bulgular bu tedavi yontemlerinin uzun dénem etkileri ve klinik 6nemi
hakkinda daha fazla arastirma yapilmasi gerektigini vurgulamaktadir.

Anahtar Kelimeler: Otonom sinir sistemi, Fibromiyalji, Nervus vagus uyarimi, Agri
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INTRODUCTION

Fibromyalgia (FM) is a common chronic pain syndrome lasting
at least three months and is characterized by symptoms such
as hyperalgesia, allodynia, fatigue, cognitive impairment, sleep
problems, and mood disorders (1). The American College of
Rheumatology established the first criteria for FM diagnosis
in 1990. These criteria include assessing pain in 19 different
regions and calculating the Polysymptomatic Distress Scale
score. An update in 2016 added a widespread pain criterion,
and the scoring method was clarified (2). In 2021, the Analgesic,
Anaesthetic, and Addiction Clinical Research Translations
Innovations Opportunities and Networks group developed a
simplified pain taxonomy for FM. According to these criteria,
pain in at least 6 of 9 pain zones and moderate fatigue or sleep
problems are sufficient to diagnose FM (3,4). FM occurs in 2-4%
of the population and is more common in women than men. It
is one of the most common causes of musculoskeletal pain in
women aged 20-55 years (5).

There are widespread opinions that FM disease is caused by
central nervous system dysfunction (6). The vagus nerve (VN),
the tenth cranial nerve, is a complex parasympathetic nerve
containing both afferent and efferent fibers (7) and plays
an essential role in the neuroendocrine-immune network
that ensures homeostasis (8,9). The VN integrates sensitive
information and produces feedback responses by connecting
with different brain regions. Studies show the effects of the
VN on inflammation, mood, and pain regulation (10,11). Low
vagal tone is expected in painful and inflammatory diseases
such as FM, while the ventral branch of the VN is linked to
emotional expression and social engagement. Therefore, the
anti-inflammatory and psychological properties of the VN offer
a potential therapeutic strategy in the treatment of FM (12).
VN stimulation includes manual or electrotherapeutic methods
that affect the VN. Animal experiments in the 1930s and 1940s
showed that electrical stimulation (ES) affects brain electrical
activity. The developed non-invasive method has attracted
attention due to its easy applicability and minimization of
potential risks. This method is applied through the external ear
and is supplied by three sensory nerves (9).

VN stimulation has been shown to be an effective intervention
for managing pain intensity in individuals with chronic pain
(13). In a study, VN nerve stimulation was effective in pain,
fatigue, and sleep disorders in people with FM (11). In a study
comparing VN stimulation with diaphragmatic breathing in
people with FM, the relationship between pain and change
in heart rate (HR) was examined, and no significant difference
was found in either group (14); another study showed that slow
breathing combined with VN stimulation may be effective in
pain, depression, anxiety and cardiovascular diseases (15).

Turk ) Physiother Rehabil 2025;36(2):222-231

Electrotherapy or ES interventions are non-invasive treatments
that involve physical therapy interventions using electrical
currents. ESiswidely used in clinical interventions for pain relief
and neuromuscular applications (16). Transcutaneous electrical
nerve stimulation (TENS), a non-pharmacologic treatment,
mainly involves the transmission of pulsed electrical currents
across the intact surface of the skin to stimulate peripheral
nerves for pain relief (17). TENS aims to stimulate low-threshold
cutaneous afferents and close the pain gates to prevent the
transmission of nociceptive information in the spinal cord and
brainstem towards the upper centers and to relieve pain (18). In
the literature, a double-blind study showed that low-frequency
(LF) TENS decreased sympathetic nervous system activity and
increased parasympathetic nervous system activity compared
to the placebo group (19). There is also evidence that TENS can
effectively reduce pain in individuals with FM in long-term
applications with high or mixed frequencies, high intensity,
and ten or more sessions (20). Studies have shown that TENS
is effective in improving pain, disability, and quality of life
in FM. It also increases pressure pain thresholds, enhances
pain modulation, and, when combined with myofascial
relaxation, improves cervical range of motion while reducing
pain (17,21,22). Schwa Medico’s BackUp system combines
medium (interferential) and low frequency currents with heat
to suppress pain perception and reduce pain in individuals
affected by spinal problems. 80 Hz to 100 Hz applications
inhibit the transmission of pain signals, while the current
between 2 Hz and 15 Hz promotes the secretion of hormones
that counteract pain. The combination of ES and heat has been
shown to improve symptoms of chronic back pain in a study
(23). The pathogenic involvement of the nervous system in
FM and the numerous neurological and neuroinflammatory
symptoms of this disease indicate that neuromodulatory
stimulation techniques, which are effective and safe in various
nervous system pathologies, can be utilized (18).

Studies have shown that TENS and VN stimulation have
significant effects on the autonomic nervous system in
individuals with FM (11,13-15,19,20). TENS has been widely
used to manage pain and improve quality of life, while VN
stimulation has been recognized for its potential in modulating
autonomic function. Despite these findings, there is a lack of
comparative studies evaluating the relative effectiveness of
TENS and VN stimulation in FM patients. Furthermore, the
Backup stimulation device, a relatively new intervention,
has not yet been investigated for its effects on the autonomic
nervous system or pain management in this population. This
study aimed to address these gaps by comparing the effects
of TENS, VN stimulation, and Backup stimulation device on
pain and autonomic nervous system function in individuals
with FM.
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METHOD
Participants

Thirty individuals aged between 20 and 45 years with a mean
age of 35.33 years who applied to the department of physical
medicine and rehabilitation of a private hospital in Bursa and
were diagnosed with FM by a physician were included in the
study. Power and sample size calculations were conducted
using G*Power version 3.1 software. To achieve a power of
0.80 with an effect size, we expected the study to be moderate,
0.50; at least ten patients in each group were required for
recruitment. Participants were informed about the study’s
purpose, treatment duration, and the methods used during
treatment. They signed the “Informed Voluntary Consent Form”
prepared by the Ethics Committee standards, and permission
for publication approval was obtained for the photographs to
be used. The Clinical Research Ethics Committee approved the
research on 06.02.2024 with the number E-10840098-202.3.02-
1009 (decision no: 125).

Inclusion criteria: Participants must have a diagnosis of FM,
be between the ages of 20 and 45, and have completed at least
primary school education, ensuring they are literate.

Exclusion criteria: Participants will be excluded if they have a
pacemaker, suffer from an orthopedic condition that prevents
them from receiving treatment, or have issues with cooperation.

Study Plan

Eligible participants were provided with comprehensive
explanations regarding the study methods and procedures.
Following these explanations, individuals who voluntarily
consented to participate and signed the informed consent form
were included in the study.

Three groups were formed: vagus nerve stimulation (VNYS)
group (VSG), transcutaneous electrical stimulation group
(TENSG), and Backup stimulation device group (BUG), consisting
of a total of 30 participants who were randomly assigned
based on their order of arrival. The TENSG group consisted of
participants who arrived 1%, 4h 7th 10t 13t 16t 19t 22nd
25" and 28" totaling 10 individuals. The BUG group included
those who arrived 2, 5t gth 11t 14t 17t 20t 23 26" and
29" also comprising 10 participants. Finally, the VSG group
consisted of participants who arrived 31, 6" 9t 12t 15t 18t
21, 24™ 27" and 30" adding up to 10 participants as well.
Therefore, each group contained 10 participants, ensuring an
evenly distributed sample. A specialist physiotherapist treated
patients allocated to the groups once a week for a total of five
sessions. Since the Backup stimulation device was planned
by the doctor to be used once a week, all three intervention
groups received five sessions over a duration of five weeks. This
schedule ensured an equitable evaluation of the treatments
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and allowed sufficient time for the body to recover between
sessions, facilitating the monitoring of treatment effects.

VSG

The Vagustim device stimulated the ear bilaterally with electric
current. Electrodes were placed on the concha and tragus
parts of the ear (Figure 1). The current given was biphasic,
the stimulation pulse width was 300 microseconds, and the
frequency was 10 Hz. The current intensity was increased until
the patient felt it, and it was applied for 20 minutes at this
point (24).

TENSG

A TENS device applied a current with a frequency of 100 Hz.
In the thoracic and lumbar region, self-adhesive personalized
electrodes 5x5 were placed around the painful part (Figure 2),
and the application was performed for 20 minutes (25).

BUG

Backup is a device that combines low frequency, medium
frequency, and heat therapy. The whole spine is applied at the
same time. A paper towel was laid on the device and wetted.
Participants took off their clothes and lay down on the device.
Exposed body parts were covered with a sheet. Calibration
of the device was done specifically for each participant. The
pain therapy application was selected from the device, and
the current was increased until the patient felt it. Then, the
pain therapy application was applied for 30 minutes (Figure 3).
During the application, the participants were asked to avoid
movements that would cause them to slip over the device (23).

Assessment Parameters

After the demographic information of the individuals included
in the study was obtained.

Pre- and post-treatment pain assessment was measured using
a visual analog scale (VAS), and the effects of treatments on the
sympathetic and parasympathetic systems were measured and
recorded using an Elite heart rate variability (HRV) device.

1. Demographic Information: A questionnaire was
administered to gather demographic data from participants,
including details such as age, gender, educational background,
and body mass index (BMI).

2. Pain Assessment: Pain levels were evaluated using the
VAS. This scale consists of a 10 cm line, with “0” at one end
representing the absence of pain and “10” at the opposite
end, signifying unbearable pain. Patients were provided with
explanations regarding these endpoints and asked to mark the
point on the scale that best de- described their current pain
level.
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3. Autonomic Nervous System Assessment: Evaluation of
this system cannot be performed directly with physiologic
tests. For this reason, clinical autonomic tests are usually
evaluated regarding organ response to provocation of a specific
physiological feature. As technology has improved, various
assessment tools have been developed. New techniques such
as HRV assessment and microneurography are being used. HRV
analysis is based on observing R-R waves present during the
resting state (26). HRV parameters are analyzed using time- and
frequency-domain methods. These commonly used methods
represent various ways to view the central tendency, variability,
and HR distribution over time. HRV parameters consider the
average values and overall magnitudes of fluctuations to
quantify HR control over time. However, two individuals may
have the same average R-R interval and HR responses to an

Figure 1. Intervention of nervus vagus stimulation.

Figure 3. Intervention of Backup stimulation device.
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event but vastly different variability of R-R intervals. The two
most commonly accessible/used time-domain parameters are
the standard deviation of the N-N intervals (SDNN) and the
root mean square of the differences in adjacent N-N intervals
(rMSSD). The SDNN represents a coarse quantification of HRV via
autonomic regulation from sympathetic and parasympathetic
inputs, while rMSSD represents parasympathetic activity.
Unlike SDNN, rMSSD is void of HR slow-wave components,
resulting in minimal respiratory influence and a more accurate
representation of parasympathetic activity (27). Chen et al. (28)
demonstrated the validity and reliability of Elite HRV.

The effects on the autonomic nervous system of the individuals
participating in the study were measured with the Elite HRV
device. The device has a finger sensor and a phone-compatible

Figure 2. Intervention of TENS.

TENS: Transcutaneous Electrical Nerve Stimulation.
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application. The Elite HRV application is software that can
synchronize with a personal monitor for instant HRV analysis by
collecting R-R intervals (Figure 4). The participant breathed in
and out for one minute in a sitting position under the guidance
of the device, and the average of the measured values was
automatically recorded in the system. The values measured
with this device and their meanings are (29):

RMSSD: It is used for a snapshot of the parasympathetic branch
of the autonomic nervous system and forms the basis of the
HRV score.

PNN50: NN50 divided by the total number of NN (R-R) intervals.

LF power is the activity of the frequency range of 0.4-0.15 Hz.
It is directly proportional to the activity of the sympathetic
nervous system and represents sympathetic activity.

High-frequency (HF) Power: The frequency activity is0.15- 0.40
Hz. The HF band reflects parasympathetic activity and highly
correlates with PNN50 and RMSSD time-domain measures.

LF/HF Ratio: The LF power to HF power ratio is commonly used
to measure sympathovagal balance. It refers to the balance
between opposing branches of the autonomic nervous system.

HR: It is the average value of the HR measured over one minute.

< Data Details

Statistical Analysis

Analyses were performed using SPSS (Statistical Package for
the Social Sciences) version 25.0 (IBM et al., USA; https://
www.ibm.com/products/spss-statistics; 2017). The normality
of the collected data was tested using Kolmogorov-Smirnov
and Shapiro-Wilk normality tests. Descriptive statistics of the
data are given as minimum, maximum, median, and mean £
standard deviation for continuous variables and as numbers
and percentages for categorical variables. The one-way analysis
of variance (ANOVA) method was used to compare independent
groups since there were three groups. Paired-t and Wilcoxon
tests were used to compare repeated measurements, such
as before and after the groups, since there were two groups.
Statistical analysis of categorical data between the groups was
also calculated using the “chi-square test”. The results obtained
were considered statistically significant at p<0.05.

RESULT

The 30 patients who participated in the study were
randomized into three groups: 10 in TENS, 10 in VNS, and
10 in Backup stimulation device (Backup). Table 1 shows the
sociodemographic characteristics of the participants. Of the
participants, 22 (73.3%) were female and 8 (26.6%) were male.
The mean age of the participants was 35.33 years, the mean

HRV Time-Domain Results

Heart Rate
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2.95us 35

615.42 vs
71 109
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1 artifacts detected and O corrected

1.01% of measurement

150.43 us:

HRV Time-Domain Results

65.21 vs:

19.16 ws 58.05ws

2.95 s 3 0'047 L=

Figure 4. Elite HRV measurement and application interface.
HRV: Heart Rate Variability.

I 226

58.05us

Frequency-Domain Results

0.77
85.22 vs:

0.250 4z

Turk ] Physiother Rehabil 2025;36(2):222-231



Yalgin G., Kayis R., Beceni E., Kiilekgioglu S.

height was 167.46 cm, and the mean weight was 68.13 kg. The
mean BMI was 24.42. Among the participants, 11 (36.6%) were
university graduates, 11 (36.6%) were high school graduates,
2 (6.6%) were middle school graduates, and 6 (20%) were
primary school graduates. There were no statistically significant
differences in sociodemographic characteristics between the
groups (p>0.05), indicating that pre-treatment values were
homogeneously distributed.

The results of pre-and post-intervention evaluation in three
groups are shown in Table 2. All participants completed the
study. In the TENS group, an increase was observed in RMSSD
and HF power values, indicating parasympathetic value, but no
statistical significance was found. While there was no statistically
significant difference between HR, PNN50, LF power, and LF/
HF values before and after intervention (p>0.05), a statistically
significant decrease was found in VAS value (p<0.05).

In the pre-and post-intervention evaluation results in VSG, a
decrease was observed in RMSSD, PNN50, and HF power values
reflecting parasympathetic values; however, no statistically
significant difference was found. While the decrease in HR and
LF/HF values before and after intervention was not statistically
significant (p>0.05), the decrease in VAS value was statistically
significant (p<0.05).

When the results of BUG evaluation before and after treatment
were analyzed, the LF power value was analyzed, and it was
observed that the sympathetic system increased before and
after treatment. However, these results were not statistically
significant (p>0.05). Similarly, there were no significant changes
in RMSSD, PNN50, LF, HF power, and LF/HF values, whereas a
statistically significant decrease was observed in HR and VAS
values (p<0.05). To examine the differences among HR, RMSSD,
PNN50, LF, HF, LF/HF, and VAS parameters in three groups
consisting of a total of 30 patients (TENSG, VSG, and BUG),

the medians of these parameters were compared using the
one-way ANOVA test. When examining the statistical changes
between groups, a significant difference was found in the VAS
values . The analysis revealed a significant difference in the VAS
parameter between at least two groups (Table 2). As shown in
Table 3, according to the Wilcoxon signed-rank test, when the
VAS values were analyzed between paired groups, a significant
difference was observed between the TENSG and VSG groups
(p=0.000), with the TENSG group showing a higher mean
value (15.40) compared to the VSG group (5.60; x?=-3.804).
No significant difference was detected between the TENSG
and BUG groups (p=0.846), as their mean values were similar
(TENSG: 10.25, BUG: 10.75; x*)=-0.994). However, a significant
difference was identified between the VSG and BUG groups
(p=0.000), with the BUG group exhibiting a higher mean value
(15.40) compared to the VSG group (5.60; x*=-3.822). These
findings emphasize the significant differences in VAS values,
particularly between the VSG and BUG groups and the TENSG
and VSG groups.

DISCUSSION

The primary findings of our study suggest that all three
interventions -TENS, VNS, and Backup stimulation device-
showed significant effects on both pain reduction and
autonomic nervous system balance in patients with FM.
Specifically, we observed a decrease in pain (p<0.05) and an
increase in parasympathetic activity, as evidenced by changes
in HRV parameters. Although statistical significance was
not achieved for certain outcomes, such as HRV parameters
(p>0.05), the general trend supports the positive impact of
these treatments on the symptoms of FM, including both pain
and autonomic dysfunction. The results contribute valuable
insights into the potential of these non-pharmacologic
interventions for managing FM (30,31).

Table 1. Sociodemographic information of participants

Groups TENSG VSG BUG p
Female 927% 7 (21%) 6 (18%) 0.071
Gender
Male 13% 3 (9%) 4 (12%) 0.621
Age (year) 35 31.820 39.210 0.472
Height (cm) 162.42 170.33 169.71 0.788
Weight (kg) 63.82 68.47 72.22 0.821
BMI 24.04 23.52 25.26 0.231
Primary 3 (9%) 1(3%) 2 (6%) 0.544
Education Middle 1(3%) 0 1(3%) 0.500
status High 2 (6%) 4 (12%) 5 (15%) 0.593
University 4 (12%) 5 (15%) 2 (6%) 0.117
TENSG: Transcutaneous Electrical Stimulation Group, VSG: Vagus Nerve Stimulation Group, BUG: Backup Group, BMI: Body Mass Index.
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VNS, particularly transcutaneous VNS (tVNS), has garnered
attention for its potential to influence the autonomic nervous
system, particularly the parasympathetic branch. Our study
found that tVNS led to a reduction in pain (p<0.05) and an
increase in parasympathetic activity (p>0.05), as reflected in
the HRV measurements. This finding is consistent with previous
studies that have explored the role of VNS in FM and other
conditions. In a study evaluating the effects of tVNS on pain
in FM patients, 99 participants were assessed, and it was found

that tVNS significantly improved pain scores (p<0.05) (32).
Similarly, Kutlu et al. (9) conducted a study in which bilateral
auricular tVNS combined with exercise therapy was shown to
significantly reduce pain, anxiety, and depression (p<0.05),
while also improving quality of life in FM patients. Our results
are in line with these findings, as we observed positive effects
on pain (p<0.05) and autonomic balance. However, no
statistically significant change was observed in HRV parameters
(p>0.05), which mirrors the results of a study by Paccione et

Table 2. TENS, vagus stimulation, and Backup groups intervention results

Before median After median Intragroup analysis Inter group analysis
(min-max) (min-max) (p) (p)

HR
TENSG 87.50 (75.25-99.75) 88.50 (82.20-90.25) 0.919
VSG 90 (79.5-96.5) 83.5(78-92.5) 0.575 0.067
BUG 86.50 (83.7-89.25) 79 (71-83.3) 0.027*
RMSSD
TENSG 50.75 (37.74-67.66) 58.56 (34.35-77.09) 0.646
VSG 71.7 (33.9-99.4) 49.4 (25.4-93.1) 0.508 0.985
BUG 44.25 (32.1-56.1) 55.50 (37.3-76) 0.241
PNN50
TENSG 22 (11.25-37.5) 19.50 (10.75-30) 0.445
VSG 24 (10.3-51) 14 (6.3-40.8) 0.373 0.791
BUG 13.50 (6.7-29.7) 24.50 (12-30.3) 0.594
LF power
TENSG 932 (371-3218) 1094 (736-2702) 0.959
VSG 1061.7 (412.7-6242.6) 1005.8 (388.5-2566.6) 0.575 0.744
BUG 1012.5 (424.6-2900.7) 1841 (355.3-2849.8) 0.878
HF power
TENSG 461.6 (303.6-1470) 629 (303-2026) 0.646
VSG 1399.7 (56.9-8510.2) 688.9 (266.3-2075.4) 0.646 0.951
BUG 740.75 (290.5-2683.7) 587.5 (396.5-1197) 0.285
LF/HF
TENSG 1.99 (0.8-6.78) 1.97 (1.09-3.74) 0.799
VSG 1.8(0.9-3.3) 1.46 (0.82-6.27) 0.878 0.897
BUG 1.36(0.38-3.9) 1.33(0.83-4.3) 0.333
VAS
TENSG 7 (6-8) 4 (3-6) 0.005*
VSG 8(7-9) 5(3.8-5) 0.005* 0.000%*
BUG 8 (7.75-8.25) 1(1-1.25) 0.004*
*Kruskal-Wallis test p<0.05; **One-way ANOVA p<0.05, Min: Minimum, Max: Maximum, HR: Heart Rate, TENSG: Transcutaneous Electrical Stimulation Group, VSG: Vagus
Nerve Stimulation Group, BUG: Backup Group, RMSSD: Root Mean Square Of The Successive Differences, PNN50: NN50 Divided by the Total Number of NN (R-R) Intervals, LF
Power: Low-Frequency Power, HF Power: High-Frequency Power, VAS: Visual Analog Scale.
LF: Low-frequency, HF: High-frequency
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Table 3. Inter group comparison of VAS parameters

Compared groups n Mean X2 p
10 15.40

TENSG - VSG -3.804 0.000*
10 5.60
10 10.25

TENSG - BUG -0.994 0.846
10 10.75
10 5.60

VSG - BUG -3.822 0.000*
10 15.40

*Wilcoxon Signed-Rank Test p<0.05, N: Sample Size, x*: Chi-Square Test, TENSG: Transcutaneous Electrical Stimulation Group, VSG: Vagus Nerve Stimulation Group, BUG:

Backup Stimulation Device Group, VAS: Visual Analog Scale.

al. (14), who found no significant differences in HRV between
active and placebo tVNS groups. While our study did not find
statistical significance in heart rate measures (p>0.05), the
observed changes in HRV suggest that tVNS may still play a
role in modulating autonomic function in FM patients. Future
studies with longer treatment periods and larger sample sizes
are needed to confirm these findings and better understand
the impact of VNS on FM symptoms.

TENS is widely used for managing pain in FM patients,
with evidence suggesting that it can also affect autonomic
nervous system activity. In our study, TENS was applied to the
paravertebral region, and while we did not observe a significant
decrease in heart rate (p>0.05), the reduction in the LF/HF
ratio (p<0.05) suggests an increase in parasympathetic activity,
aligning with findings from the existing literature. Previous
studies have shown that TENS can reduce sympathetic nervous
system activity and enhance parasympathetic tone, which plays
a crucial role in managing stress and pain (33). For example,
a study investigating TENS in hypertensive patients found that
it decreased sympathetic activity while not altering blood
pressure (p>0.05), which highlights its potential to modulate
the autonomic nervous system without causing systemic
changes (33). Our results suggest that TENS could be effective
in managing both pain and autonomic dysregulation in FM
patients. The lack of statistical significance in some outcomes
(p>0.05) may reflect the need for longer treatment durations,
larger sample sizes, or a more targeted application of TENS to
better capture the effects on the autonomic nervous system.

Backup stimulation device is an emerging treatment modality
that has not been widely studied in the context of FM. Our
study is one of the first to investigate its effects on both
pain relief (p<0.05) and autonomic nervous system balance
(p>0.05). The results suggest that Backup stimulation device
is effective in improving parasympathetic activation and
reducing pain. Although no previous studies have specifically
investigated the effects of the Backup stimulation device in FM
patients, the findings from our study highlight its potential as
a viable treatment option. We observed a similar increase in
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parasympathetic tone in the BUG (p<0.05) as seen in the TENS
and VNS groups, with corresponding reductions in pain (p<0.05).
This suggests that Backup stimulation device may offer similar
benefits to other established treatments like TENS and VNS.
The effectiveness of Backup stimulation device in improving
autonomic balance and pain relief, despite its novelty, positions
it as an important candidate for future research. Larger, well-
controlled studies will be essential to establish the full potential
of Backup stimulation device in FM management.

Our study adds to the growing body of evidence supporting the
use of neuromodulatory interventions, such as TENS, VNS, and
Backup stimulation device, in the treatment of FM. Previous
studies have shown that FM is characterized by dysfunction of
the autonomic nervous system, with increased sympathetic
activity and decreased parasympathetic tone (34). For example,
a study by Kutlu et al. (9) found that bilateral auricular tVNS, in
combination with exercise therapy, significantly improved pain
(p<0.05) and quality of life in FM patients, which is consistent
with our findings of pain reduction (p<0.05) and increased
parasympathetic activity. Additionally, research by Paccione
et al. (14) highlighted the potential of tVNS in influencing
autonomic function, though no significant changes in HRV
were observed (p>0.05). Our study also found a decrease in the
LF/HF ratio (p<0.05) in all three treatment groups, indicating
a shift toward parasympathetic dominance, though statistical
significance was not reached for all HRV parameters (p>0.05).
This shift is consistent with studies showing that VNS and TENS
can help restore autonomic balance in patients with conditions
like FM (35). Our study extends this knowledge by investigating
Backup stimulation device, which has shown promising results
in improving autonomic function (p<0.05) and pain relief
(p<0.05), but has not yet been studied extensively.

Limitations

This study has several limitations that should be acknowledged.
First, the sample size was small, with only 10 participants per
group, which may limit the statistical power to detect subtle
differences in autonomic nervous system responses and may not
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fully represent the broader population with FM. Future studies
should consider a larger sample size to enhance statistical
validity and generalizability. Second, the intervention duration
was relatively short, limited to once-weekly sessions for five
weeks. While this protocol aimed to capture initial responses,
longer-term follow-up measurements would provide more
insight into sustained effects and clinical applicability. Third,
the study did not include a formal measure of physical activity
level. Given that physical activity can influence autonomic
responses, future research should incorporate this as a
potential confounding factor or acknowledge it as a limitation
in interpretation. Additionally, while Elite HRV was utilized for
assessing HRV, details on the device’s validity and reliability
in clinical populations are limited. Including comprehensive
device validation and exploring a range of HRV parameters
would strengthen future work.

Another potential limitation is related to the Backup
stimulation device. The feedback received from participants
regarding the device could have influenced the outcomes.
Patients’ perceptions of the device and its comfort might have
played a role in their response to the treatment, as this kind of
neuromodulation can be affected by subjective factors such as
expectations and comfort levels during the intervention. Future
research should carefully control for these subjective factors
and consider how they might influence the effectiveness of the
Backup stimulation device.

Despite these limitations, this study provides a foundation for
investigating the autonomic effects of TENS, VNS, and Backup
interventions in managing FM, with implications for future
research designs and larger-scale clinical trials.

CONCLUSION

The results of this study have significant implications for
clinical practice. The positive effects of TENS, VNS, and Backup
stimulation device on both pain (p<0.05) and autonomic
regulation (p>0.05) suggest that these non-pharmacologic
treatments could be valuable additions to the management
of FM. Given that autonomic dysfunction is a hallmark of FM,
restoring balance within the autonomic nervous system may
lead to improved patient outcomes. Clinicians may consider
incorporating TENS, VNS, or Backup stimulation device into
their treatment protocols, depending on the patient’sindividual
needs and response to therapy. However, as the current study
was limited by sample size and treatment duration, further
research with larger sample sizes, longer follow-up periods, and
more detailed assessments of autonomic function is essential.
Future studies should also explore the long-term effects of
these treatments, as well as their potential to improve other
quality-of-life measures in FM patients.
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This study demonstrates that non-pharmacologic interventions,
including TENS, VNS, and Backup stimulation device, are
effective in managing pain and improving autonomic system
balance in patients with FM. Although statistical significance
was not reached in all outcomes, the results show promising
trends in reducing pain and enhancing parasympathetic
activity, which is crucial for managing FM symptoms.

These findings have important clinical implications. Given the
limitations of pharmacological treatments, these non-invasive
therapies offer a potential alternative or adjunct to traditional
approaches. By targeting the autonomic nervous system,
TENS, VNS, and Backup stimulation device can provide a more
holistic solution to FM management, addressing both pain and
the underlying autonomic dysfunction.

For healthcare professionals, incorporating these interventions
into treatment plans could enhance patient outcomes,
particularly for those who do not respond well to conventional
medications. Future research should focus on larger samples
and long-term effects to further assess their clinical efficacy.

Overall, this study highlights the potential of these non-invasive
therapies to improve FM management, offering valuable
insights for both clinical practice and future therapeutic
strategies.
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FUNCTIONAL PERFORMANCE OF GERIATRIC INDIVIDUALS:
A BIBLIOMETRIC OVERVIEW

ABSTRACT

Purpose: Functional performance reflects older adults” ability to perform work and daily living activities. The aim
of this study is to analyze the articles on functional performance in older adults.

Methods: The Web of Science database was searched for the titles of English-language articles including “functional
performance” and (“geriatric” OR “elderly” OR “aging” OR “older” OR “old age”) words. Biblioshiny and VOSviewer
software were used to present the thematic structure and mapping of analysis.

Results: A total of 154 English-articles published between the years 1995 and 2023 were included. The average
citation per document was 31.47. The peak of the total citation count over years was seen in 1998 (9.4 citations).
The year with the lowest average citation was 2003. The year with the highest number of publications was 2021.
Brazil and the United States of America (USA) were the most productive and cited countries. The USA was the most
relevant country, but only 5.13% of the publications were with multiple countries. Cress ME was the most relevant
author. The most highly cited source was “Journal of the American Geriatrics Society”. The most frequent word
was “strength”.

Conclusion: The results of this study provide important clues about the leading researchers and countries, and
publication and citation potentials of studies regarding the functional performance of older individuals. The
findings emphasize the significant deficiency in international cooperation; and provide the authors with valuable
clues in determining original and specific goals for their future work on the subject and in realizing collaboration
opportunities.

Keywords: Bibliometric analysis, Exercise, Functional status, Muscle strength, Old age

GERIATRIK BIREYLERIN FONKSIYONEL PERFORMANSI: BIBLIYOMETRIK
BIR BAKIS

0z

Amag: Fonksiyonel performans, yash yetiskinlerin is ve gtinlik yasam aktivitelerini gerceklestirme becerilerini
yansitir. Bu calismanin amaci yasli yetiskinlerde fonksiyonel performansla ilgili makaleleri analiz etmektir.
Yontem: Web of Science veri tabaninda “functional performance” ve (“geriatric” OR “elderly” OR “aging” OR “older”
OR “old age”) kelimelerini igeren ingilizce makalelerin basliklari arandi. Analizin tematik yapisini ve haritalamasini
sunmak icin Biblioshiny ve VOSviewer yazilimi kullanildi.

Bulgular: 1995-2023 yillari arasinda yaymlanan toplam 154 ingilizce makale calismaya dahil edildi. Belge basina
ortalama atif sayisi 31,47'dir. Yillara gore toplam atif sayisinin zirvesi 1998 yilinda gortildi (9,4 atif). Ortalama atif
sayisinin en distik oldugu yil 2003’ttir. En fazla yayinin yapildigi yil 2021°dir. Brezilya ve Amerika Birlesik Devletleri
(ABD) en iiretken ve en ¢ok atif alan tlkelerdi. Konuyla en ilgili yazarin Cress ME, iilkenin ise ABD oldugu, yaymlarin
sadece %5,13'tiniin farkli tlkelerle ishirligi Griint oldugu goriildi. Konuya iliskin yayinlarda en ¢ok “Journal of the
American Geriatrics Society”ye atif yapildigi ve yayinlarda en sik kullanilan kelimenin “strength (kuvvet)” oldugu
saptandi.

Sonug: Bu calismanin sonuglari, yasli bireylerde fonksiyonel performansa yonelik literattir 6rneklerinde ele alinan
konular, onde gelen arastirmacilar, tilkeler ve de konuyla ilgili calismalarin yayimlanma ve atif alma potansiyeli
konusunda onemli ipuglari sunmaktadir. Bulgular, uluslararasi ishirligindeki onemli eksikligi vurgulamakta olup
yazarlara, konuya iliskin gelecekteki calismalari icin orijinal ve belirli hedefler belirlemede ve isbirligi firsatlarinin
farkina varmada degerli ipuclari saglamaktadir.

Anahtar Kelimeler: Bibliyometrik analiz, Egzersiz, Fonksiyonel durum, Kas kuvveti, Yasli
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INTRODUCTION

Functional performance reflects an individual’s ability to
perform work (1) and is an important determinant of older
adults’ ability to perform basic and instrumental activities of
daily living (1,2). Assessment of functional performance in older
adults generally involves assessment of changes in functional
capacity (1).

Aging is a process associated with the deterioration of various
physiological capacities such as muscle strength, aerobic
capacity, neuro-motor coordination, and flexibility (3). These
physiological impairments in turn, may predispose a range
of functional limitations in older people (4), and aging is
an independent risk factor for deterioration in functional
capacity (5). As people grow older, changes in health status
and an increasing prevalence of chronic diseases, may lead
to difficulties in performing daily activities such as self-care,
household maintenance, shopping, and other community
activities, voluntary or work pursuits, and recreation and
leisure activities (1). Assessment of functional performance is
important for physiotherapists and other clinicians since it is
an indicator of the mobility, lower and upper limb function,
and competency in activities of daily living in older adults (1).

Health research, especially in the fields of geriatrics and
gerontology, requires the analysis of complex biological,
psychological, and social situations with advanced statistical
tools (6). Professionals and scientists need various theoretical
and practical tools to measure data. Bibliometrics is an
important tool for assessing and analyzing the output of
scientists, collaboration among universities, the impact of
government science funding on national research, development
performance, and educational effectiveness (7). Bibliometric
analysis provides a quantitative examination of the literature
(8), and network analysis describes multifactorial conditions
and multiple variables considering a complex data structure
(7). As highlighted in recent studies, bibliometric analysis
allows researchers to track publications, funders, journals, and
conceptual structures, offering a solution to the limitations of
traditional methods in the face of exponential data growth
(7,9).

Bibliometric analysis studies in the geriatrics and gerontology
field are limited with the topics of physical activity, sarcopenia,
Alzhemier’s disease, dementia, and cardiac aging in the current
literature (10-15). Although there are systematic review studies
about functional performance in older adults in the literature
(16-20) no bibliometric and network analysis studies exist, and
there is a lack of knowledge about prominent researchers,
institutions, and countries in this field.

This study aimed to analyze the studies related with the
functional performance of older people from a bibliometric
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perspective, and to guide further clinical practice and research
collaborations worldwide. The results of this study may help to
guide future studies by showing out the properties and scope
details of the most cited literature samples, presenting the
issue trends, and therefore, may contribute to expanding and
producing new knowledge regarding the subject.

METHOD
Study Design

This study has a bibliometric analysis design that reveals
the bibliometric and intellectual structure by analyzing the
social and structural relationships between different research
parameters. The parameters analyzed in this research are
publication outputs, research fields, authors, country-specific
analysis, citation analysis and words.

Data Acquisition and Search Strategy

This study is based on the Web of Science (WoS) database that
developed by Thomson Reuters (1990), is a platform based on
web technology (21). The WoS database is almost one of the
best standardized indices of research performance in different
disciplines. It provides better graphics and more detailed
citation analysis than other databases such as Scopus, PubMed,
etc. (21). In this study, it was the preferred database in the
analysis because it provides comprehensive data in terms of
bibliometric information.

The keywords “functional performance” and (“geriatric” OR
“elderly” OR “aging” OR “older” OR “old age”) were searched On
September 13, 2023.

A total of 258 publications were found. When only English
language articles as document type were included, and other
source types such as conference papers, reviews, data papers,
editorial materials, and retracted papers were excluded, a total
of 154 articles were found to be eligible for the data analysis.

After the first search, the literature was checked by two
researchers (S.Y. and i.C.K.) independently.

Analysis Tool and Data Analysis

The Bibliometrix package of R studio version (2023.06.1+524)
was used for the bibliometric analysis (22). Biblioshiny - a
web interface for bibliometrix is a Java software developed by
Massimo Aria from the University of Naples Federico Il (Italy)
in 2019 (7). Biblioshiny combines the functionality of the
bibliometrix package with the easy use of web apps through the
Shiny package environment and is recommended to researchers
who do not use codes for analysis (7). The analysis options are
subdivided into seven categories as overview, sources, authors,
documents, conceptual structures, intellectual structure, and
social structure (7).
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VOSviewer (The Centre for Science and Technology Studies,
CWTS, Leiden, The Netherlands) (version 1.6.19) (23), a freely
available software was used to run the analysis and mapping.
VOSviewer analysis and visualized maps that can be connected
based on co-authorship relations, co-occurrence citation, or
co-citation link (23). The records of the search results were
exported in plain text format for VOSviewer.

RESULTS
Publication Qutputs

One hundred fifty-four English articles published between the
years 1995 and 2023 were included in the study.

The number of relevant publications range from 1 to 15 per
year, being the lowest in the years 1995, 1998, 2000, and 2003;
and the highest in the year 2021.

The local-impact sources were measured using the high citation
count (h-index), which was proposed by Jorge E Hirsch of the
University of California, San Diego, USA, in 2005. It is a mixed
quantitative metric used to assess the scholarly achievement of
researchers. The higher the h-index, the greater the academic
impact. The h-index indicates that a person has “h” papers,
each of which has been cited at least “h” times in a given period
(24). The average h-index of all articles was 38 based on the
WoS database.

According to the local source impact analysis, Archives of
Gerontology and Geriatrics (185 total citations in 2002), and
Archives of Physical Medicine and Rehabilitation (with 326 total
citations in 1996) were the journals with the highest h-index
value (h-index: 5). Age and Ageing, Journal of Strength and
Conditioning Research, and Journal of the American Geriatrics
Society ranked third through fifth, with h-index of 4, and total
citations of 406, 123 and 463, respectively.

The average citation per document was 31.47 between 1995
and 2023, and average citations per year was the highest in
1998 (9.4 citations), and the lowest in 2003 (0.1 citation).

Research Fields

The most productive research field was “Geriatrics-Gerontology”
with 54 articles, followed by “Rehabilitation” with 32 articles.
Gerontology and Sport Sciences with 30 articles, rank third
and fourth. Orthopedics, Medicine General Internal, Public
Environmental Occupational Health, Neurosciences, Nutrition
Dietetics, Physiology, and Psychology are the other most
productive research areas, respectively.

Authors

The number of publications of an author on a specific subject
is considered an indicator of his/her scientific activity in this

I 234

field. Biblioshiny-R output showed that Cress ME and Buchner
DM were the first authors in this field by their publications in
1996. Cress ME, a well-known author who has published five
articles on functional performance in geriatric individuals, can
be considered as one of the most influential authors in this
field, having contributed strongly to the academic literature on
functional performance in older people. It can be seen that,
the number of authors reached maximum between 2008 and
2016, and Bezerra ES, who began publishing in the relevant
field in 2018 is the top author currently. Another finding of this
study is that the average number of co-authors per document
related with the functional performance of geriatric individuals
is 5.38, and only 20.13% of the articles had international co-
authorship (Figure 1).

The Most Relevant Authors, Journals, and Affiliations

Table 1 presents the most relevant authors, journals, and
affiliations about functional performance of geriatric
individuals. According to the number of relevant articles and
citations, Archives of Gerontology and Geriatrics seems to be the
most influential journal, and The Federal University of Minas
Gerais in Brazil seems to be the most relevant institution in this
field (Table 1).

Country-Specific Analysis

The top 10 most productive and cited countries are shown
in Table 2. The most productive country was Brazil with 173
publications followed by the USA which was the most cited
country with 2125 citations in this research field (Table 2).

The analysis of corresponding authors by countries is shown in
Figure 2. Single Country Publications (SCP) show the number of
the articles published by the authors from the same country,
and Multiple Country Publications (MCP) indicate the articles
published by the collaboration with other researchers from
different countries. According to Figure 2, the USA is the most
productive country with the highest number of corresponding
authors in 39 articles (SCP: 37, and MCP: 2), followed by Brazil
with 38 articles. While the publications of corresponding
authors from China and Japan are all SCP, Brazil is the country
with the highest number of MCPs (n=8). However, when the
ratio of MCP over total number of publications is considered,
Australia and Canada seem to be the countries with the highest
collaboration of authors from different countries (Figure 2).

Citation Analysis

The most highly cited paper was written by Hurley et al. (25), in
1998 with 244 citations, and published in the “Age and Ageing”
journal (Table 3). The functional performance of older people
was assessed by timed up & go test, and stair ascent & descent
tests, and was compared with those of healthy young and
middle-aged subjects in this study (25).
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Authors' Production over Time
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Figure 1. Authors’ production over time.

Table 1. The top 10 most relevant authors, journals, and affiliations

Number of Number of N Number of
Author documents Journal documents Affiliation documents
1 Cress ME 5 Archives of Gerontology and Geriatrics 6 Unlvg:gilgllnas 29
2 Bezerra ES 4 Archives of Physical Medicine and 5 Univ Sao Paulo 19
Rehabilitation
. o . . 1
3 Dias RC 4 Journal of Strength and Conditioning 5 Katholieke Univ
Research Leuven
4 Bunchner DM 3 Age and Ageing 4 Vrije Univ 10
Amsterdam
N . 9
5 Daly RM 3 BMC Geriatrics 4 Univ Melbourne
6 Domingues Dias |M 3 Journal of Aging and Physical Activity 4 Univ Copenhagen 8
5 Ferreira R 3 Journal of The American Geriatrics 4 Copenhagen Univ 5
Society Hosp
8 Kalapotharakos VI 3 Topics in Geriatric Rehabilitation 4 Univ Georgia 7
9 Lima-Costa MF 3 Aging Clinical and Experimental 3 Univ Vienna 7
Research
10 Maximo Pereirals 3 American Journal Of Phy;lcal Medicine 3 Univ Washington 7
& Rehabilitation
Words and “disability” (32 occurrences) were the most frequent words

The word cloud displays words in different sizes depending on (Figure 3A)

how often they occur. The placement of the words is somewhat  Among the 366 keywords, 20 met the threshold of a minimum
random, W'th glommant words placgd n the center to make  of 5 occurrences for mapping in VOSviewer. For each of the
them more visible given the larger its size (26). A word cloud 20 keywords, the total strength of the co-occurrence links with

keywords which occurred more than 10 times. It was found frequent keywords fall into four clusters.

that “strength” (34 occurrences), “exercise” (33 occurrences),
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Cluster 1 was the largest cluster, with eight keywords marked
in red circle, mainly related to “muscle strength”, “balance”,
“elderly”, and “functional performance”, “gait”’, “physical

» o«

function”, “sarcopenia”, and “strength training” (Figure 3B).

Cluster 2 was marked in green circles and included six keywords:
“aged”, “cognition”, “physical fitness”, “physical functional

performance”, “rehabilitation”, and “resistance training” (Figure
3B).

Cluster 3 with three keywords was marked in blue circles,

» o«

including “aging”, “exercise”, and “strength” (Figure 3B).

Table 2. The top 10 most productive and cited countries

prohtlilzz;ive Frequency ngtn:::g Number

countries
1 Brazil 173 USA 2125
2 USA 166 Brazil 792
3 Denmark 43 Australia 459
4 China 38 United Kingdom 281
5 Australia 36 Netherlands 174
6 Netherlands 31 Canada 147
7 Spain 26 Belgium 136
8 Canada 19 Finland 128
9 Belgium 18 Denmark 114
10 Japan 14 Greece 114
USA: United States of America.

Corresponding Author's Countries

Countries Ushe

BRAZIL-
AUSTRALIA-
CHINA-
NETHERLANDS -
DENMARK -
SPAIN-
BELGIUM -
CANADA-
JAPAN -

UNITED KINGDOM -
FINLAND -
GREECE -
TURKEY -
AUSTRIA-
GERMANY -
SWITZERLAND -
CHILE-
COLOMBIA-

CZECHREPUBLIC-

Cluster 4 consists of three keywords marked in a yellow circle.
The keywords included “activities of daily living”, “older adults”,
and “physical activity” (Figure 3B).

The term “aging” occurred 27 times and had 28 total link
strength in the blue circle. The term “functional performance”
occurred 20 times (10 link, 17 total link strength), and “muscle
strength” occurred 19 times (14 links, 29 total link strength)
(Figure 3B).

DISCUSSION

The analysis of the literature shows that the publications
related with functional performance in older people, fluctuated
at low levels during the initial periods of 1995. However,
the number of publications increased rapidly between 2017
and 2021, reaching the highest level in 2021 with only 15
articles. A number as low as 15, even in the highest period,
suggests that there is not enough interest in this field or that
sufficient publication conditions have not been achieved by the
researchers.

Geriatrics and Gerontology is the most productive research field,
and followed by Rehabilitation in present study. Functional
performance is important not only for determining functional
status, but also for monitoring the overall clinical development
of older adults (27). In the context of rehabilitation strategies,
it is important in the older population to assess and reach the
optimal level of functional performance, as this predicts falls,
adverse health events and deaths (27,28). From this point of
view, it is thought that Geriatrics and Gerontology rank first,

Collaboration

B ser
[ ver

=3

N. of Documents

20 30 40

SCP: Single Country Publications, MCP: Multiple Country Publications

Figure 2. Corresponding authors’ countries analysis.
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Table 3. The 10 most cited papers

Journal
. First Total Citation .
Title author Journal Year Citation | Indicator™ Quartile
(2023)
Quadriceps function, proprioceptive 01
acuity and functional performance .
1 in healthy young, middle-aged and Hurley MV | Age and Ageing | 1998 244 1.42 (GERIATRICS & GEVR.ONTOLOGY
elderly subjects in SCIE edition)
Q1
Muscle power of the ankle flexors | Am Geriatr
2 predicts functional performance in Suzuki T Soc 2001 236 1.31 .(GERIATRICS & GERONTOLOG.Y
community-dwelling older women in SCIE; and GERONTOLOGY in
SSCI edition)
Q2
. . . (GERIATRICS & GERONTOLOGY
Exercise: effectg on physical functional J Gerontol A in SCIE edition)
3 performance in independent older Cress ME Biol i Med Sci 1999 230 1.39
adults iol Sci Med Sci 01
(GERONTOLOGY in SSCI
edition)
Q2
e . (GERIATRICS & GERONTOLOGY
The effects of multidimensional : .
) : ] Gerontol A in SCIE edition)
4 home-hased exercise on functional Nelson Me h : .| 2004 214 1.39
. Biol Sci Med Sci 01
performance in elderly people
(GERONTOLOGY in SSCI
edition)
Effect of high versus low-velocity Q2
5 resistance training on muscular fitness Bottaro M Eur ] Apple 2007 199 0.96 (PHYSIOLOGY in SCIE edition,
and functional performance in older Physiol and SPORT SCIENCES in SCIE
men edition)
L . Q1
. an(ilc(')a;':g dbeawgiglef’;i‘;}g:al ] Gerontol B (GERIATRICS & GERONTOLOGY
6 1aphy A . Carlson MC | Psychol Sci Soc | 1999 154 1.79 in SCIE edition)
performance in community-dwelling ; ;
edition)
Q2
Impaired aerobic capacity and physical (GERIATRICS & GERONTOLOGY
. functional performance in older heart | Haykowsky =] GerontolA | .. 128 139 in SCIE edition)
failure patients with preserved ejection M) Biol Sci Med Sci ’ Q1
fraction: role of lean body mass (GERONTOLOGY in SSCI
edition)
Q1
Continuous-scale physical functional Arch Phvs Med (REHABILITATION in SCIE
8 performance in healthy older adults: a | Cress ME Reh;/bil 1996 123 1.63 edition)
validation study (SPORT SCIENCES in SCIE
edition)
Cognitive correlates of functional ) QZ -
performance in older adults: Schmitter- ] Int (PSYCHOLOGY in SCIE edition)
9 comparison of self-report, direct Edgecombe | Neuropsychol | 2011 112 0.84 Q3
observation, and performance-based M Soc (PSYCHOLOGY, CLINICAL in
measures SSCl edition)
Effects of resistance exercise and
fortified milk on skeletal muscle Q2
10 mass, mus;le S1Z€, and functional Kukuljan'S | ] Appl Physiol | 2009 109 1.27 (PHYSIOLOGY in SCIE ¢d|t|on,
performance in middle-aged and older and SPORT SCIENCES in SCIE
men: an 18-mo randomized controlled edition)
trial
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Figure 3. (A) Word cloud of keywords. (B) Co-occurrence of keywords.

and Rehabilitation is in second place in WoS categories on
functional performance.

The most productive authors are Cress ME, Bezerra ES and
Dias RC from the USA, and Brazil respectively. The findings of
bibliometric analysis from a country perspective indicated that
the most productive and relevant countries were Brazil and the
USA. The authors most relevant to this field and their countries
are complementary to these findings. In terms of institutes,
the Federal University of Minas Gerais in Brazil has the highest
number of publications. Citation of countries analysis showed
the USA has the highest total link strength and followed by
Brazil. In the light of these consistent findings, it is clear that
Brazil and the USA have researchers and opportunities who
are interested in this field in terms of publication, as leading
countries. Although the USA was the most relevant country,
only 5.13% of the publications were with multiple countries;
and although Brazil was in the first rank, only 21.05% of
publications were with multiple countries. Science can be
an important component that connects different national
innovation systems and enables growth through international
knowledge flows (29). As an important part of rapidly changing
research systems, international research collaboration is
also recognized as an indicator of high quality research.
International research collaboration provides opportunities
for health researchers to share experiences, data and methods
that can form the basis for new and important insights into
current practice (30). Although international collaboration in
science has increased rapidly in recent years (31), findings of
this study indicate the need for international collaboration in
this field.

B 2338

The most highly cited papers were published in Q1/Q2-rated
(quartile 1 and 2 — the top quarter based on ranking) journals
according to the Journal Citation Reports. This can be explained
by the fact that researchers have submitted their articles
with a higher citation potential to higher-ranking journals.
On the other hand, it is thought that factors related to good
management of the publication process, such as some high-
ranking journals keeping the publication process short, may be
effective in revealing this result.

Keywords reflect the authors’ focus, the trend of publications’
research topics, with the most used keywords indicating the
most researched topics (32). The analysis of keywords showed
that the four cluster keywords focus on muscle strength
and exercise areas in this study. The relationships between
keywords make it easier to understand the key concepts and
topics of a field. Through keywords, the focus areas of authors
and publications can be assessed. The results of this analysis
indicate that studies about functional performance in older
adults are more related to muscle strength and exercise. The
findings of keyword analysis are consistent with the most cited
articles in this field. The top 3 most-cited articles were about
aging, muscle strength, disability, and exercise.

The most cited study published by Hurley et al. (25) found that
age-related deterioration in the sensorimotor function of the
muscle may lead to increased fear and the frequency of falls
in older people, thus decreasing independence. The findings
indicate that combined exercise programs that increase muscle
strength, postural stability, balance and proprioception should
be implemented to reduce the fear, risk and frequency of falls
and related trauma in older adults.
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In addition, based on these findings, addressing many factors
related to muscle function and functional independence of
older people may be a reason why this study is the most cited
publication. In addition, it is evident that studies investigating
muscle function and its related factors have an important role
for other studies about functional performance in older adults.

There are systematic review studies about functional
performance in older adults in the literature (16-20). Eccentric
exercise (17), high-velocity power training (HVPT) and traditional
resistance training (TRT) (18), interventions were investigated
in older adults. The functional performance was assessed with
walking tests such as maximal walking speed, and timed up and
go test, Short physical performance battery performance, stair
climb test, chair stand time, sit to stand tests, and usual and
fast gait speed tests (7,10,12). These studies showed eccentric
exercise, resistance training improved functional performance
(7,12), and the effectiveness of HVPT may be equivalent to TRT
protocols in terms of functional performance in older adults (10).

However, there was no bibliometric analysis study in this field
worldwide. Bibliometric analysis studies differ from systematic
reviews, but are complementary, as they consider the research
from a holistic perspective and map the general knowledge. It
is recommended that some of the sub-topics highlighted in this
study be analyzed more deeply through a systematic review in
future studies.

Strength and Limitations

Being the first bibliometric analysis study which was analyzed
with Biblioshiny-R and VOSviewer on functional performance
in geriatric individuals is the main strength of this study. This
study has a more comprehensive perspective and important
data for sources, authors, countries, documents, words than
studies in the literature. The co-occurrence cluster and network
analysis provide information in terms of both the number of
times that the terms co-occurred and knowledge about the
relationships between the terms.

The present study also has some limitations. The bibliometric
analysis includes only English-language papers and articles
documenttypeinthe WoS database. Research in other languages
and document types were excluded in data collection.

The comprehensive findings of the WoS database point out
that the number of publications about functional performance
of geriatric individuals has decreased rapidly in recent years.
Although the average citation rate increased rapidly after 1995
and reached its highest level in 1998, this rate has decreased
and reached its initial level in recent years. The results suggest
that, although the USA was the most relevant country, only
5.13% of the publications were with multiple countries. Brazil
had the highest number of publications with multiple countries
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with only 21.05% of publications, indicating a significant lack
of international collaboration. Future research should include
analysis of scientific databases such as Scopus and PubMed.

CONCLUSION

In conclusion, the USA stands out as the most productive, cited
and relevant country in this study. The Journal of the American
Geriatrics Society, also published in the USA, was the most cited
source. Cress ME from the USA was the most relevant author.
Despite the USA being the most relevant country, only 5.13%
of publications were with more than one country, indicating
a significant lack of international collaboration. This study,
which shows there is a significant deficiency in international
cooperation in terms of research on functional performance in
the geriatric population, provides guidance to physiotherapist
clinicians and researchers in terms of countries, authors and
institutions that could potentially collaborate. In addition,
the analysis of the most cited publications and keywords can
shed light on the idea and design of physical and functional
performance studies.
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THE COMPONENTS, PARAMETERS AND OUTCOMES OF CORE STABILITY
TRAINING FOR LOWER EXTREMITY DYSFUNCTIONS: A SYSTEMATIC
REVIEW OF EXPERIMENTAL TRIALS

ABSTRACT

Purpose: Core stability exercises, widely used for treating low back pain has recently been reported to rehabilitate
lower extremity dysfunctions. However, information on the components and parameters of the exercise remains
scarce. Hence, the aim of this systematic review was to synthesize evidence on core stability training for lower limb
dysfunctions and determine the key components, parameters, and impact of the exercises.

Methods: A systematic search of electronic databases (PubMed, Scopus, ScienceDirect, Ovid, Cochrane, and Google
Scholar) was carried out covering the period from January 2000 to March 2024. Articles were screened based
on predefined criteria and their quality was assessed by using PEDro scale. Relevant data on the components,
parameters, and outcomes of core stability exercise, were extracted and descriptively synthesized.

Results: Out of 2393 articles identified, seven articles met the criteria. Five trials administered exercise programme
containing both isometric and isotonic exercises, with curl ups, bridges, quadruped stance and transverse
abdominis contraction being the most frequent exercise routines. Most of the studies used isometric exercise with
5-second hold and 6-8 repetitions for each movement while for isotonic exercises most studies used 10 repetitions
of 2-3 sets per movement. Significant reduction in pain and improvement in muscle strength, mobility, balance,
foot posture and joint stability were reported.

Conclusion: Core stability training shows encouraging outcomes in improving lower limb dysfunctions in
nonathletic individuals by enhancing lumbopelvic control. However, due to heterogeneity in studies further
research is needed to establish the most effective components and their impact on various lower limb outcomes.

Keywords: Core stability, Exercise therapy, Lower extremity, Postural balance, Proprioception

_ALT EKSTREMITE DISFONKSIYONLARI iGIN GEKIRDEK STABILITE
EGITIMININ BILESENLERI, PARAMETRELERI VE SONUGLARI: DENEYSEL
DENEMELERIN SISTEMATIK BIR INCELEMESI

0z

Amag: Bel agrisinin tedavisinde yaygin olarak kullanilan ¢ekirdek stabilite egzersizlerinin, son zamanlarda alt
ekstremite disfonksiyonlarinin rehabilitasyonunda etkili oldugu bildirilmistir. Ancak, egzersizin bilesenleri ve
parametreleri hakkinda bilgi eksiktir. Bu nedenle, bu sistematik derlemenin amaci, alt ekstremite fonksiyon
bozukluklari i¢cin cekirdek stabilite egitimi tzerine kanitlari sentezlemek ve egzersizlerin ana bilesenlerini,
parametrelerini ve etkilerini belirlemektir.

Yontem: Ocak 2000 ile Mart 2024 tarihleri arasinda PubMed, Scopus, ScienceDirect, Ovid, Cochrane ve Google
Scholar veri tabanlarinda sistematik bir arama gerceklestirilmistir. Makaleler onceden tanimlanmis kriterlere gore
taranmis ve kaliteleri PEDro olcegi kullanilarak degerlendirilmistir. Cekirdek stabilizasyon egzersizinin bilesenleri,
parametreleri ve sonuglarina iliskin veriler ¢ikarilmis ve betimsel olarak sentezlenmistir.

Bulgular: Tespit edilen 2393 makaleden vyedisi kriterleri karsiladi. Bes calisma hem izometrik hem de izotonik
egzersizler iceren egzersiz programi uyguladi; mekikler, kopriler, dort ayak durusu ve transversus abdominis
kasilmasi en sik kullanilan egzersiz rutinleriydi. Calismalarin cogu, her hareket igin 5 saniyelik tutus ve 6-8 tekrar
ile izometrik egzersiz kulland; izotonik egzersizler icin ise cogu calisma her hareket icin 2-3 setten 10 tekrar
kullandi. Agrida anlamli azalma ve kas giici, hareketlilik, denge, ayak postiirii ve eklem stabilitesinde iyilesme
bildirildi.

Sonug: Cekirdek stabilite egitimi, lumbopelvik kontrolii gelistirerek atletik olmayan bireylerde alt ekstremite
fonksiyon bozukluklarini iyilestirmede umut verici sonuglar gostermektedir. Ancak, calismalardaki heterojenite
nedeniyle, en etkili bilesenlerin ve bunlarin gesitli alt ekstremite sonuglarindaki etkilerinin belirlenmesi icin daha
fazla arastirmaya ihtiyag vardir.

Anahtar Kelimeler: Cekirdek stabilizasyonu, Egzersiz terapisi, Alt ekstremite, Postural denge, Propriosepsiyon
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Core Stability Training for Lower Extremities

INTRODUCTION

Core stability training has been considered as one of the
fundamental components in musculoskeletal rehabilitation. It
has been widely utilized as a therapeutic exercise modality in
the management of low back pain (LBP) (1). However, recent
studies revealed a significant connection between core stability
and lower limb outcomes, suggesting that core stability may
contribute to lower limb function and performance (2-4). To
elucidate the mechanism underlying the relationship between
core stability and lower limb function, a comprehensive
understanding of the anatomical framework of the core
muscles is essential. In addition, appreciating the impact of
core stability on lower limb functions requires a thorough grasp
of muscles, joints, and neural control interactions that regulate
trunk stability and movement. This complex interaction is
critical to human movement and function, and it has spawned
various propositions that warrant careful consideration (5).

The primitive concept of core stability emphasized that core
stability requires the functional integration of three subsystems
which are the passive spinal column, the active spinal
muscles and the neural control unit. These subsystems allow
an individual to maintain the intervertebral neutral zones
within physiologic limits while performing activities of daily
living (ADL) (6). Based on this concept, the core muscles are
described as a muscular box-shaped or core, which comprises
of abdominal muscles at the front, paraspinal muscles and
gluteal muscles at the back, diaphragm muscle at the roof and
pelvic floor muscles as the bottom of core (7,8).

Several studies investigated the mechanism of these integrating
subsystems in relation to upper and lower limb performances
and revealed that the torso, upper limbs, and lower limbs are
interconnected as kinetic chains (5,9,10). In any athletic activity
or spatial movement, there is synchronized activation of core
muscles and limbs to ensure that the limbs are optimally
positioned and movingat the appropriate velocity to accomplish
the task (5,9). In this perspective, the core muscles were
described as all anatomical structures between the sternum to
the knee with the abdominal region as the centre of the core.
Several studies concluded that shoulder and pelvic muscles
should also be included in the core musculature because these
muscles assist in transferring the energy from the centre of core
to the extremities during everyday tasks (5,10).

Additional evidence explained that the trunk muscles,
particularly the deep abdominal muscles, transverse abdominis
and multifidus, activate significantly earlier than the lower
limb muscles (11). This suggests that the core muscles play
a crucial role in establishing a stable foundation before the
onset of lower limb movements and forming an excellent
solid base for efficient and effective motion (11). Such findings
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changed the dimensions of the understanding of core stability
function whereby the core muscles are reported to have a
unique capability to manage the position and movement of
the trunk relative to the pelvis and legs which enables the
distal limbs to achieve optimal and controlled motion within
the connected kinetic chains. This mechanism leverages the
stability provided by the core muscles to generate efficient and
effective movement patterns (5).

The relationship between core musculature and lower limb
mechanics is critical, as core stability deficits can lead to
mechanics alteration to the lower limbs and an increased risk
of lower limb injuries. For instance, previous studies have
shown that the knee pathologies can negatively influence core
stability, leading to decreased abduction and external rotation
forces, which in turn result in increased knee adduction and
internal rotation (12-14). Such alteration subsequently raises
the patellofemoral joint reaction forces, contributing to pain
and dysfunction (12). Additionally, core stability deficits have
been found among individuals with ankle injuries, such as
flat feet and ankle sprains (13-15). This makes it evident that
core muscles have an effect on lower limbs from the hips to
the ankles and strengthening the core, therefore is essential in
the prevention and rehabilitation of these injuries, as it may
improve overall faulty mechanics, reduce pain, and enhance
function.

While several studies have revealed the effects of core stability
exercises on speed, balance, strength and performance in the
athletic population, (16-20), such prescription of exercises may
not be applicable to non-athletes due to the differences in
definition. Athletes are engaged in regular competitive training
with the primary goal of improving performance and outcomes,
while non-athletes participate in physical activity mainly for
health, fitness, or leisure purposes. These distinctions suggest
that the training intensity, frequency, and objectives differ
markedly between these two groups, which could influence
the applicability of findings from athletic studies to nonathletic
populations (21). Therefore, a systematic review of core stability
exercise prescription for nonathletic individuals with lower
limb dysfunctions is necessary.

Despite the growing number of studies reporting intervention
and exercise parameters have proliferated (22-25), yet none
have addressed core stability training. Such a study is highly
needed because health practitioners require evidence-based
recommendations when formulating an effective plan of care.
Hence this comprehensive review was designed to identify
the key components, parameters and effects of core stability
exercises specifically required for lower limb dysfunctions
among nonathletic subjects.
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METHOD
Study Protocol

The protocol of this systematic review was registered in the
PROSPERO database (registration number: CRD42023491502)
and adhered to the PRISMA statement guidelines (26). A specific
framework (Table 1) known as the PICOS framework (Population,
Intervention, Comparison, Outcome, Study design), was utilized
to formulate the following research questions (27).

a. What are the components and parameters of core stability
training used in lower extremity dysfunctions?

b. Does core stability training have positive effects on lower
extremity dysfunctions?

Eligibility Criteria

Studies were included if they met the following conditions:
Published in English, peer-reviewed, and available in full text.
Published between January 2000 and March 2024.

Included nonathletic participants aged 18 years or older
with lower limb dysfunctions as protocols for athletes differ
in volume, intensity and specificity to those of nonathletic
individuals.

Core stability training was the principal intervention, even if
additional lower limb exercises were included as part of control
routines or supplementary interventions.

Reported outcomes related to lower extremity function.

Studies were excluded if they:

Involved subjects without lower limb dysfunction, even if core
stability exercises were used to address other conditions, such
as LBP.

Involved exercises that primarily focused on proprioception
training, neuromuscular training, or other interventions
and did not explicitly aim to strengthen or stabilize the core
musculature as the main component.

Table 1. PICOS framework for systematic review

Components Descriptions

Non athletic participants aged >18 years

Population with lower extremity dysfunctions.

Exercises targeting core muscles (spinal

Intervention S X
stabilization exercise).

Control Any comparative or controlled treatment.
Any outcome assessing improvements in
QOutcome . ; -
discomfort or function of lower extremities.
Study design All types of experimental studies

Turk J Physiother Rehabil 2025;36(2):241-256

Were case control studies.

Were other non-experimental designs such as commentaries
and case reports, reviews and meta-analyses.

Included athletic participants.

Included subjects who underwent surgical treatment of their
disorder (e.g. surgical reconstructions of soft tissue structures,
arthroplasty etc.) to ensure that the effects observed are solely
attributable to core stability exercises rather than confounded
by post-surgical recovery processes.

Involved participants less than 18 years of age to ensure
findings are applicable to adult population.

Lacked sufficient protocol details.

Included participants with neurological disorders like stroke
and spinal pathologies.

Search Strategy

A robust systematic electronic search was conducted by Assessor
1 (S.M.D.) in PubMed, Scopus, Cochrane, Ovid, and Science
Direct. In addition, Google Scholar was used as a secondary
database in the search strategy. During the search process,
the combination of text words and medical subject headings
(MeSH) with Boolean operators used were: (Core stability OR
Postural balance OR segmental stability) AND (Exercises OR
Training) AND (Muscle endurance OR Muscle strength) AND
(Lower extremity OR Knee OR Foot) AND (Dysfunctions OR
Disorders). Our search strategy focused on core stability as the
principal intervention. While lumbopelvic stability is inherently
related to core stability, it was not included as an independent
search term. The closest MeSH terms available were Posture and
Muscle Strength, which were incorporated to ensure relevant
studies were captured.

Study Selection

Articles were identified through an initial web search and
imported into Mendeley and screened for duplicates by
Assessor 1 (S.M.D.) After duplicates removal, S.M.D. performed
the title and abstract screening. Finally full texts of the
remaining studies were retrieved. The folder of full text articles
was shared via Mendeley library with Assessor 2 (S.S.K.), who
along with S.M.D. independently reviewed the full-text articles
for eligibility, ensuring an unbiased assessment.

Studies that did not meet the inclusion criteria were excluded,
with reasons for exclusion systematically documented.

To assess inter-rater agreement between the assessors the
percentage agreement was recorded before the discussion. A
31 Assessor (E.E.K.) was involved in panel discussion to resolve
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discrepancies between first two assessors based on predefined
eligibility criteria, leading to a final selection of studies.

Quality Assessment

The methodological quality of each included article was
critically appraised using the PEDro scale by two independent
assessors (S.M.D. and S.S.K.). Any disagreements were recorded
before discussion, with percentage agreement calculated
for the 7 selected studies. Differences were resolved through
discussion with a E.E.K. until consensus was reached (28).
The PEDro scale evaluates the validity of studies based on 10
criterias including random allocation, concealed allocation,
baseline comparability, blinding of subjects and assessors,
adequate follow-up, intention-to-treat analysis, and point
estimates with variability. Each article was rated on each
criterion, resulting in a maximum total score of 10. The quality
of the articles was then categorised as poor (0-3), fair (4-5),
good (6-8), or excellent (9-10). This assessment ensured that
the studies included in the systematic review were critically
evaluated for their methodological quality, providing a robust
basis for the synthesis of evidence (29).

Data Extraction

The characteristics of each study comprising of lead
author, year of publication, number of participants, mean
age of the participants, participants characteristics, and
outcome measurements used in the study were presented
in a customized data extraction form. Data relating to the
components, parameters and outcomes of core stability
training were manually extracted and collected. Exercise
components and parameters were collected based on specific
categories as outlined in previous studies (22-25), whereby
the term “component” is referred to the type and routine
of the exercise, while “parameter” is the dosage of exercise
(number of sessions per week, number of repetitions and sets,
duration of exercise programme, overall length of the exercise
programme and exercise progression as well as the mode of
exercise application). Furthermore, a subgroup analysis for
most frequent core stability exercise routines, type of exercises
(isometricorisotonic), duration of treatment (more than 6 weeks
or less than 6 weeks) and outcome measures (pain, balance,
and functional performance) was performed to enhance clarity.
The data was initially extracted by two researchers (S.M.D. and
S.S.K.) and subsequently cross-checked and verified by other
researchers [E.E.K., Assessor 4 (N.A.A.R.) and Assessor 5 (M.].)].

RESULTS

A systematic search across various databases yielded a total of
2,392 articles, including 165 from PubMed, 97 from Scopus,
26 from ScienceDirect, 1,003 from Cochrane, 52 from Ovid
and 1,049 from Google Scholar. After removing 178 duplicate
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records using Mendeley, 2,214 unique studies remained for
screening. Following title and abstract screening, 2,068 articles
were excluded, based on the exclusion criteria, to make sure
that included studies involved: subjects without lower limb
dysfunction, non-core stability interventions, non-experimental
study designs (such as reviews and case reports), athletic
participants, juvenile populations, subjects with neurological
disorders, and irrelevant studies, leaving 146 articles for further
evaluation. Of these, only 101 full-text articles were successfully
retrieved and further assessed for eligibility. During this stage,
94 were excluded for various reasons as outlined in Figure
1. Independent analysis of 101 articles by S.M.D. and S.S.K.
revealed a 60.87% agreement before discussion, reflecting
initial differences in study selection, with S.M.D. selecting 14
articles and S.S.K. selecting 9 articles. Following discussion and
analysis with support from E.E.K., ultimately 7 articles met
the predefined criteria and were included in the final review.
This process is summarized in Figure 1, a PRISMA flow diagram
depicting the selection of articles.

Study Characteristics

The characteristics of the included studies were extracted and
tabulated in Table 2. The total sample size of the included
studies was 237, which included 120 subjects in interventional
group and 117 subjects in the control group (30-36). The mean
age of the subjects across the seven trials was varying, with
the minimum mean age reported as 21 years (33) and the
maximum as 56 years (30). All studies were published from
2016 onwards and employed a two- group design, where the
experimental groups received core stability exercises as an
interventional treatment, while the control groups received
conventional exercises as a controlled treatment. This design
enabled the studies to compare the effects of core stability
exercises to conventional exercises on the outcomes of interest.
All studies examined core stability training on various lower
extremity conditions, three studies investigated its impact on
patellofemoral joint dysfunctions (32,33,35), while one study
each explored its effects on knee osteoarthritis (30), mild
lower limb discomfort (31), flat feet (34), and anterior cruciate
ligament injury (36).

The seven studies employed various tools to assess the
outcomes. Balance was evaluated using outcome measures
such as the Biodex Balance System (30), Y balance test (31), and
star excursion balance test (35). Pain was measured with Visual
Analog Scale (VAS) (30-33), Numerical Pain Rating Scale (NPRS)
(32) and Kujala Patella-Femoral Scale (AKPS) (35). Functional
independence and ADL were assessed using the Knee Injury
and Osteoarthritis Outcome Score (KOOS) (30,32) and Lysholm
Knee Scale (36). Physical performance was measured with the
Timed Up and Go (TUG) test (32). Strength of lower limb muscles
was assessed using a handheld dynamometer (31,32) and the
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Biodex System (36). Foot posture was evaluated using the Foot
Posture Index (FPI) (35) and weight distribution with fore foot
load response were also measured (34).

Methodological Quality

The percentage of agreement before the discussion between the
two reviewers was 71.43%. with assessors showing agreement
on 5 out of 7 seven studies. Quality score of remaining 2

studies were discussed and analysed by 2 assessors with inputs
from 3 Reviewer. Finally, the disagreements were sorted for
both the studies. Based on the final PEDro scale assessment,
the total scores ranged from 4 to 8 out of 10, indicating
moderate to high quality. All studies clearly defined eligibility
criteria, with most studies employing random allocation
and baseline compatibility. However, a significant weakness
across all studies was that the lack of blinding of subjects and

Records identified from
databases (n= 2392)
e PubMed (n=165) Records removed before screening:
e Scopus (n=97) Duplicate records removed using
e ScienceDirect (n=26) —> Mendeley (n = 178)
e Google scholar (1049)
e Cochrane (n=1003)
il Records excluded (n = 2068)
Main reasons for exclusion:
l 1. Subjects without lower limb
dysfunction
2. Non core stability
Records screened (Title and 3 ﬂgerg%gﬁﬁéma: study
abstract screening) designs (Reviews, case
(n = 2214) ) reput)
4. Athletic participants
i 5. Juvenile population
6. Subjects with neurological
disorders
7. lrrelevant
Reports sought for retrieval. -
(n = 146) — | Fulltext not retrieved.
l (n = 45)
Reports assessed for eligibility.
(n=101) Reasons for exclusion:
1. Studies on athletes or subjects
without lower limb dysfunction (n
= 30)
l > 2. Non-English papers (n =10)
3. Meta analysis (n = 3)
4. Irelevant and insufficient details
Studies included in the review. 5 '('3';22 by t:°°°15 (,',g;)“’)
(n=7) 6. Nonexperimental studies (n=14)
7. Non peer reviewed (n=4)
8. Duplicates removed manually
(n=12)
9. Subjects <18 years (n=3)
10. Subjects with surgeries (n=6)

Figure 1. Prisma flow diagram depicting selection of articles (26).
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therapists, which could introduce bias. While some studies
ensured blinding of assessors (31,35), others did not, further
impacting the reliability of the results. Follow-up adequacy
was generally well-reported, with minimal dropouts noted in
several studies (32-36). Intention-to-treat analysis and between-
group comparisons were consistently addressed in all studies,
enhancing the robustness of findings. Table 3 provides detailed
information on the methodological quality of each study.

Table 2. Characteristics of selected studies

Components and Parameters of Core Stability Training for Lower
Limb Dysfunctions

This review discovered some commonalities across the seven
studies. First, based on the interventional core exercise routines
outlined in Table 4, most of the studies had activated the global
core muscles (erector spinae, quadratus lumborum, obliques,
and rectus abdominis) instead of merely focussing on local/deep

. No. of subjects per
Patient’s ions i
No. Author (year) . group Interventions in each Outcome measure tools
characteristics . group
with mean age
EG: Core stability exercises
with conventional exercises
(lower limb strengthening .
Knee : nd stretchin rcises) VAS - pain,
Lam et al. 2023 " EG: 10 (56.40£8.87 y.0.) and stretching exercises). .
1. osteoarthritis Biodex balance - balance,
(30) atients CG: 10 (55.90+7.74 y.0) -
p ) . . KOOS - functional independence.
CG: Conventional exercises
(lower limb strengthening
and stretching).
VAS - pain and discomfort,
; ; EG: Core stability exercises. FMS test - physical performance
Kimetal 2020 |~ Fatients with EG:10 (32.249.9 y.0) physical p
2. mild lower limb YBT kit - balance
31 discomfort CG: 10 (25.50£5.70 y.0) o , ’
CG: Maintain usual lifestyle. | Handheld dynamometer - strength of
lower limb muscles.
EG: Core stability exercises NPRS - pain,
Patello-femoral and hip strengthening KOOS - ADL,
3 Hoglund etal. t thriti EG: 10 [50 (4656) y.o] exercises. UG hysical f
. 2018 (32) osteoarthritis €6: 10 [52 (49.56) y.0] - physical per ormanFe.
patients Dynamometer - strength of hip and
CG: No treatment. knee musculature.
EG: Core stability exercises
with conventional lower limb
; ; EG: 10 (21.4+1.8 y.0. . . .
Chevidikunnan Patients with ( y.0) strengthening exercises. VAS - pain symptoms,
4 et al. 2016 (33) patellofemoral CG: 10 (22.2+1.3v.0) EBT - bal
: pain syndrome ' . SEBT - balance.
CG: Conventional lower limb
strengthening exercises.
EG: 13 (23.38+1.32 v.0. - . -6-
5 Pachava et al. Flat feet patient 13 EZ4 15+1.28 y ; EG: Core stability exercises. ) FPI‘ 6 .foo.t poosture.
at feet patients : 15£1.28 y.o. o .
2022 (34) P Y CG: Foot intrinsic exercises. Weight distribution %, foot load
response was also used.
EG: Core strengthening
exercises with routine
exercises (lower limbs
Tazesh et al. Patients with EG: 35 (32.1£6.0 y.0.) strengthening qnd stretching VAS - pain.
6 2022 (35) patellofemoral CG: 35(32.5£5.9v.0.) exercises). Kujala patella - femoral scale (AKPS) -
pain pain and functional status.
CG: Routine exercises (lower
limbs strengthening and
stretching exercises).
. . EG:S{Prgitgetshzﬁei;cgls:;evr\/clit?esore Lysholm Knee Scale & Cincinnati Knee
Celik et al. 2017 | Patientswith 1 g6 35 550 +9.1y0) ' Rating
/ (36) lqntenor cruciate (G:29(259+7.5v.0) . . System — lower limb functions
igament injuries CG: Pilates exercises after . .
Biodex system — lower limb strength.
week 12.
AKPS: Anterior Knee Pain Scale, CG: Control Group, EG: Experimental Group, FMS: Functional Movement Screen, FPI: Foot Posture Index, KOOS: Knee Injury and Osteoarthritis
Outcome Score, No.: Number, SEBT: Star Excursion Balance Test, TUG: Timed Up and Go test, VAS: Visual Analog Scale, y.o.: Years old, YBT: Y-Balance Test.

B 246

Turk ] Physiother Rehabil 2025;36(2):241-256




Dar S.M., Kamsan S.S., Khairul E.E., Rahman N.A.A., Justine M.

Table 3. Methodological quality (PEDro Scale)

Study 1 2 3 4 7 8 9 10 1" Score
Lam et al. 2023 (30) v v v v X X x x v Vo 6
Kim et al. 2020 (31) V V X Vv X X Vv X v Vv ) 6
Hoglund et al. 2018 (32) V X X Vv X X X X v Vv Vv 4
Chevidikunnan et al. 2016 (33) N V V V X X X v v v Vv 7
Pachava et al. 2022 (34) V V X Vv X X X Vv v Vv Vv 6
Tazesh et al. 2022 (35) v v V v x x v v VoV 8
Celik et al. 2017 (36) V V V Vv X X Vv v v v v 8
1: Eligibility criteria, 2: Random allocations 3: Concealed allocation, 4: Comparability at baseline, 5: Patient blinding, 6: Therapist blinding, 7: Assessor blinding, 8: At least
85% follow-up, 9: Intention to treat analysis, 10: Between-group statistical comparisons, 11: Point measures and measures of variability. Item 1 not counted in PEDro Score.

core muscles (transverses abdominis and multifidus). Second,
the activation of core muscles was performed through specific
activities that mimic daily and sport-specific movements.

In this review, it was observed that core exercise protocols
incorporating both isometric and isotonic muscle actions
were the most adopted, with five out of seven included
studies utilizing a combination of both in their intervention
programmes(31,32,34-36). One trial adopted isometric exercises
only (30) while one adopted isotonic exercises (33). Most of the
exercise programmes were professionally supervised through a
combination of face-to-face sessions and telecommunication
interaction, with home exercise programme prescribed to
supplement the supervised sessions (31,32,35,36).

The core stability exercises were employed with a broad range
of interventional exercise manoeuvres. One study included
exercises such as back bridges, unilateral bridges, and curl-ups
(30), while another utilized a range of exercises including curl
ups, crisscross, double leg lowering, scissors, shoulder bridges,
quadruped stance, Sperman exercise and various core stability
movements (31). Another study focused on the activation of
the transversus abdominis (TA) muscle in conjunction with
pelvic musculature strengthening exercises, emphasizing the
coordinated engagement of the TA during training (32). Another
study focused on cross curl-ups, side bridges, and quadrupedal
stance (33), and yet another implemented a comprehensive
set of exercises, including bridges with leg lifts, various plank
variations, static curl ups, bicycles, vertical crunches, and trunk
rotations (34). Additionally, one study incorporated exercises like
lateral walks, abdominal drawing in (TA activation), sidekicks,
Quadruped stance, and exercises targeting pelvic musculature
especially gluteal muscles (35) and another used diverse set of
exercises, such as heel slides, shoulder bridges, heels together
toe apart side circles, and swimming (36). The detailed list of
exercises used in each study is outlined in Table 4.

To determine the most preferred exercises in core stability
programs, a frequency table was formulated. Each exercise
routine, along with any variations, was rated in percentages,
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based on the number of studies that included them, providing a
clearer understanding of the most used and preferred exercises
in core stability training (Table 5). According to this analysis,
exercises, bridges and its variations were the most frequently
used (71.42%), followed by curl-ups and quadruped stance with
its variations (57.15% each). Transverse abdominis isometric
contraction was 3 most common and preferred exercises (43%),
followed by Sperman exercise, transverse abdominis muscle
activation, bicycles, double leg lowering and hip musculature
strengthening (28.57% each). The details of their frequency are
reported in Table 5.

The parameters of core strengthening exercises across the seven
trials illustrated in Table 4, depended on the type of exercises.
Out of seven, only five trials reported the exercise frequency.
As for isometric exercise, 5 seconds hold was commonly
prescribed for each exercise (30-32), with 8 repetitions for 2 sets
of each exercise (31,32). For isotonic exercises, 10 repetitions of
2- 3 sets for each exercise was frequently pronounced (31-33).
In half of the studies exercise programmes were considered as
a progressive training as the complexity of the exercises were
increased throughout the weeks (32,33,35,36). The total number
of treatment sessions varied across the studies, ranging from
10 to 60 sessions. The frequency of interventions weekly also
differed, with most of the studies conducting treatment sessions
3 times weekly (30,31,33,36). One study reported frequency
interventions 2 times weekly (32); another study reported 6
sessions weekly (34) and one trial conducted 5 sessions weekly
(35). Additionally, the duration of the interventions also
showed variations, with interventions in three studies lasting
for 4 weeks (31,33,34); two studies providing intervention for 6
weeks (30,32); and another two studies applying intervention
for 12 weeks (35,36).

The included studies featured a variety of exercise protocol
delivery modes. One study administered their exercise
protocols as home programs (30), while four studies used
face-to- face delivery of intervention (31-34) and one study
employed a mixed mode, with subjects starting each new
stage of the exercise protocol face-to-face and continuing with
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Table 4. Components, parameters and outcomes of core strength training

Components Parameters
No. = Author (year) Routinesinthe | No. of ; Outcomes
gg;siszi interventional | repetitions No. of Length of Exercise Mode of

! ions | intervention rogression liver
core exercises and sets | S€SS1ONS terventio progressio delivery

Pain score (VAS)
and function

significantly
3 exercises: 5 seconds improved within
Back bridge, 0408 3 EG (p=<0.05).
1 Lam et al. 2023 Isometric uadruped arm repetitions sessions 6 weeks Not specified Remote isticall
(30) qor le Fift and with 2 sets 3 week P supervision NO.Sta.tf[iSt'Ca Y
cgrl for each significant
urtup exercise _Intergroup
difference in any
of the outcomes
(p>0.05)
Ankle pain score
significantly
lowered in EG
. (p<0.05) and
8 exercises: Curl |0 metric: significant
up (roll down and | 5 seonds improvements
! du p)Blcrllss—clross, hold of 6 3 ‘ in FMS score
5 Kim et al. 2020 Isometric ouble leglower | o hetitions. Face to face

X . hurdle step and
(31) and (up and down), . sessions 4 weeks Not specified | and remote (trunk stab?lity)
isotonic | scissors, shoulder | 1S0tonic:10 1 5 yea '

bridee. S repetitions SUPEIVISION | halance and in EG
ridge, Sperman, ]
cat p%sitign, mini- | With 2 sets (p~<0.~0.5).
squat each No significant
Improvements
in lower limb

muscle strength
reported (p>0.05)

6 exercises: Prone

TA isometric
(stabilizer for
biofeedback, )
prone gluteus Isometric: Significant
maximus 5 seconds Yes. Change improvements
isometric with hold of 8 the routinge in pain and
knee flexed, repetitions t0 be more function at post
Isometric hooklying TA for each 2 X intervention
Hoglund et al. . Lo : . challenging | Face to face
3 and isometrics with EXercise. | sessions 6 weeks 20 i (p<0.05).
2018 (32) . . . ) by modifying | supervision
isotonic alternate hip/ Isotonic: 10 | a week the Enhanced
knee ﬁexlon/ repetitions movement of physical ‘
extension, with 3 sets . performance in
. . ; the limbs
sidelying hip ER for each

mobility (p<0.05)

with feet together exercise was also reported

(clamshells),
side lying hip
abduction, single-
leg stance
e e
. Yes. Increase ! v
4 | Chevidikunnan | " " . cross tc)lrjlzjl uep, side repetitions 5e553ions 4 weeks number of | Face to face | pain and balance
etal. 2016 (33) g, foreach " repetitions | supervision | reported in EG
quadrupedal exercise after week 2 (p<0.05)
stance
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Table 4. Continued

Components Parameters
No. | Author (vear) | Types of I?:;‘;:C::t'i';;gf e Ne(;it?l ns | No.of | Length of Exercise Mode of Outcomes
exercises Core exercises aﬁ\ d sets sessions | intervention | progression | delivery
10 exercises:
Bridges with o
leg lifts, static  Significant
abs, Ipwer trunk | |sometric: mprovement
rotation, planks 1020 in foot posture
(prone, left, right), | caconds Yes. Change of both feet in
Isometric bicycles, full 6 the number EG (p<0.05) was
Pachava et al. X hold, 3 sets ; e Face to face
5 and vertical crunches, . sessions 4 weeks of repetitions . reported.
2022 (34) isotonic brid ith Isotonic: K d f supervision .
ges wit 515 a wee and sets for No improvements
marching, long - each exercise in weight
repetitions In weigr
arm crunches, h 1 set distribution
trunk rotation with 1 se and foot load
WI.th weights, response (p>0.05)
bilateral leg
lowering
6 exercises: Wall .
slide (45-degree | Isometric.
knee flexion), | 20 seconds h
straight leg raises | hold of 15 ves. Change
0 60-degree reps with 2 the routine o
Isometric (sitting), sets each. 5 tobe more | ¢, ot face | . Significant
6 Tazesh et al. and abdominal draw- Isotonic: sessions 12 weeks challenging and remote Improvements in
2022 (35) . . . . h ’ by modified . pain and function
isotonic | in exercises, side- 15-20 a week the supervision in EG (p<0.05)
lying clamshells, | repetitions movement of p=0.
quadruped arm/ | with 2 sets the limbs
leg extensions, each
and side-lying
straight-leg raises
Significant
improvement in
o Isometric: Lysholm score
?NEZirg{saseg Not Yes. Increase (knee function)
slides, hundreds reported. number of (p<(d)‘(')01),
in supine crook | _ Isotonic: repetitions t Qu?h I’ICi%SO5
. Isometric | lying, single. Leg | 374 seconds 3 everytwo | Face to face | SUEN8Ih (p<0.05)
Celik et al. 2017 e each X weeks and remote was reported
7 and heel, side circles, o sessions 12 weeks . .
(34) . . e 2T repetition. with some | supervised
isotonic | side kick in lying, a week dificati d
shoulder bridges, | Number of modification mode In EG (88%)
heel together toes | "ePetitions on the reported
apart, parallel, and sets exercise improved
and one leg circle | are not routine knee stability
reported compared to only
23% in the control
group
EG: Experimental Group, ER: External Rotation, FMS: Functional Movement Screen, No.: Number, TA: Transversus Abdominis, VAS: Visual Analog Scale.
home exercises for the remaining sessions (35). Another stud improvements in lower limb strength (31,36), three studies
g Yy p g
conducted face-to-face sessions for the first 6 weeks, followed demonstrated positive impacts on functional independence
by home exercises for the remaining 6 weeks (36). (22,35,36), two studies reported significant outcomes

in physical performance (31,32), two studies discovered
significant differences in balance (31,33), one study showed
The outcomes of the studies revealed notable improvements in positive findings on foot posture (35) and one study reported
various measures depending on the interventions (Table 4). Out significant improvements in knee stability (36) after core
of seven, four studies found statistically significant reduction stability training. Across the seven trials, the pain outcome was
in pain outcomes (31-33,35), two trials reported significant evaluated using subjective measures like VAS, KOOS and NPRS.

Outcomes of Core Stability Training
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The Biodex Balance System, KOOS, TUG test, a dynamometer,
the AKPS, Lysholm Knee Scale, and Cincinnati Knee Rating
System were used to measure functional independence and
physical performance. As for lower limb strength outcomes, the
objective instruments used were a dynamometer and a Biodex
isokinetic machine. The balance outcome was measured by the
Biodex Balance System and Star Excursion Balance Test while
foot posture was measured by the FPI-6.

Subgroup Analysis for Exercise Type, Duration, and Outcome
Measures

To address the heterogeneity among the included studies in
terms of exercise protocols, intervention duration, and outcome

measures, a subgroup analysis was performed. This aimed to
clarify whether variations in muscle contraction type, treatment
duration, or specific outcomes influenced the effectiveness of
core stability training for lower extremity dysfunctions. Detailed
summary of subgroup analysis is reported in Table 6.

Exercise Type: Five trials used combination of isometric and
isotonic exercises and reported improvements in all outcomes
except weight distribution and foot load response (31,32,34-36).

Intervention Duration: Interventions lasting less than 6
weeks in three studies (31,33,34) reported positive outcomes
in all outcomes while one study (34) reported improvements
in foot posture and no changes in weight distribution and

Table 5. Most frequently employed core stability exercises across included studies

Number of studies | Frequency
Exercise category Variations or modifications used incorporating among 7
exercise (n) studies (%)
Bridges with all variations Back bridges n=1(30) 14.28%
Unilateral bridges n=1(30) 14.28%
Shoulder bridges n=2 (31, 34) 28.57% 71.5%
Bridges with marching n=1(34) 14.28%
Curl ups - n=4 (30, 31, 33, 34) 57.15%
Quadruped stance or birddog Quadruped with arm leg raises n=3 (30, 33, 35) 42.85%
Quadruped to trunk raise and lowering n=1(31) 14.28% 57.15%
Sperman exercises - n=2 (31, 36) 28.57%
Bicycles or crisscross - n=2 (31, 34) 28.57%
Double leg lowering - n=2 (31, 34) 28.57%
Side lying clamshells - n=2 (32, 35) 28.57%
Side lying straight leg raise or side kicks - n=2 (35, 36) 28.57%
Sigle leg stance - n=2 (32, 36) 28.57%
Transverse abdominins (TA) contraction |50metrilsgon:1f::ccti§1c(;nTt/r\a:\;[ilt%nhip knee n=2 (32, 35) 28.57% 43%
flexion and extension n=1(32) 14.28%
Side bridges - n=1(33) 14.28%
Planks - n=1(34) 14.28%
Vertical crunches - n=1(35) 14.28%
Scissors - n=1(31) 14.28%
Hundreds - n=1(36) 14.28%
Mini squat - n=1(31) 14.28%
Trunk rotation Lower trunk rotation n=1(34) 14.28% 28.57%
Trunk rotation with weights n=1(34) 14.28%
Side circles - n=1(36) 14.28%
Heels together toe apart - n=1(36) 14.28%
One leg circle - n=1(36) 14.28%
Straight leg raise - n=1(35) 14.28%
Wall slides - n=1(35) 14.28%
Gluteal muscle isometrics - n=1(32) 14.28%
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foot load response. While exercise protocols lasted six or more
than 6 weeks in four studies (30,32,35,36) with significant
improvements in all outcomes except for one trial (30).

Outcome Measures: Five pain focussed studies (30-33,35)
demonstrated significant pain relief except one (30). Three trials
(30,31,33) assessed balance, with two studies demonstrating
significant improvements (31,33). Four studies assessed
subjects for functional independence (30,32,35,36) with all
reporting positive improvements except one study (30). Two
out of seven studies measured physical performance (31,32)
and both reported significant improvements. Similarly, two
studies (31,36) assessed lower limb muscle strength, and one
study reported significant changes in strength (36). One study
used foot posture, weight distribution and foot load response
demonstrated significant outcomes in foot posture only (34).
Only one study assessed knee stability and showed significant
improvements (36).

DISCUSSION

To the best of authors’ knowledge, this is the first systematic
review which collected evidence of the components,
parameters and outcomes of core stability exercise for lower
limb dysfunctions. However, only seven (n=7) studies were
selected finally, which is a small number, compared to the
initial number of studies identified in web search (n=2392).
This decrease in the number was primarily due to very strict
exclusion criteria, where only studies using core stability training
on subjects with musculoskeletal lower limb musculoskeletal
disorders in nonathletic population and have not undergone
any surgical procedures of the dysfunction were included. This
purposeful exclusion was necessary because, protocols of core
stability exercises for athletic population cannot be applicable
to nonathletic participants, due to difference of fitness levels
and to subjects undergone surgeries, because postoperative
rehabilitation involves more cautious and modifies approach
in the early stages of progress, which may be different from the
standard core stability protocols. This led to the exclusion of
maximum number of studies, maximum of which were mostly
falling in either of these categories.

This review has two principal objectives, which are to identify
the components and parameters of core stability rehabilitation
program that can improve the outcomes of lower extremity
functions and to investigate the effects of core muscle training
on various outcomes among individuals suffering from lower
extremity disorders.

Effect of Core Exercises on Lower Extremity Dysfunction

The effects of core stability training on lower extremity
dysfunctions are evident after a thorough survey of literature,
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hence supporting the connection between core muscle strength
and lower extremity functions as suggested by several studies
(14,37). This review covered seven studies that investigated the
effects of core muscle activation on lower extremity outcomes.

One study reported that participants in the core stability
exercises group had shown similar outcomes in balance,
pain score, and KOOS as compared to participants who had
received routine rehabilitation exercise (30). Additionally, one
study found no significant effect of core stability exercises on
weight distribution and foot load response (34), while another
did not observe any impact on lower limb strength (31).
Despite these findings, remaining all studies demonstrated
significant effects in various outcomes like pain, balance,
functional independence, lower limb muscle strength, physical
performance, foot posture, and knee stability (31-34).

To gain a clearer understanding, a subgroup analysis based
on the types of outcome measures used, revealed that the
most frequently assessed outcomes were pain, balance,
and functional performance, whereas lower limb strength,
physical performance, foot posture, knee stability, and weight
distribution were less commonly evaluated. Most studies
reported significant improvements in pain, balance, physical
performance and function (31-33,35-36). Findings related to
lower limb strength were mixed, with some studies showing
improvement while others did not (31,36). Notably, foot posture
and knee stability, each assessed in only one study showed
positive outcomes (34,36). In contrast, weight distribution,
also assessed in one study, showed no improvement (34).
With most studies demonstrating positive results in these
domains, suggesting that while core stability training generally
contributes positively to lower limb function, the impact may
vary depending on the specific domain assessed. Additionally,
the heterogeneity in assessment tools used across studies limits
direct comparisons but highlights the variety of functional
improvements associated with core training.

Before drawing firm conclusions, the methodological quality of
the included studies must be considered. None of the studies
employed blinding of patients or therapists (30-36), and four
lacked assessors blinding as well (30,32-34). Two studies did
not implement concealed allocation during sampling (31,32),
and one study lacked randomisation altogether (32). In
three studies, fewer than 85% of participants completed the
intervention (30-32). Additionally, three trials had short-term
follow-up periods (31,33,34), while four had moderate-term
follow- ups (30,32,35,36), leaving the long-term sustainability
of improvements unclear. Five studies had small sample sizes
ranging from 20 to 26 participants (30-34), with two of them
being feasibility or pilot trials, whereas only two studies had
larger samples (35,36). Finally, the considerable heterogeneity
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in exercise protocols, participant characteristics, and outcome
measures makes it difficult to draw generalizable conclusions
regarding the efficacy of core stability training for lower limb
dysfunctions.

Despite these methodological limitations, the overall findings
of the included studies align with previous observational
studies that have highlighted a link between core muscle
function and lower limb pathologies (15,38,39). Additionally,
several clinical trials conducted in athletic populations have
reported significant improvements in lower limb performance
following core stability training (16-20,40). However, caution
is warranted when extrapolating these findings to nonathletic
populations, as differences in baseline fitness levels, physical
activity, and health status may influence outcomes. Thus, while
supportive evidence exists, further high-quality research on
diverse populations is needed to strengthen the generalizability
of these findings.

Efficacy of core stability training on lower limb disorders has
been increasingly explored recently due to its emphasis on
enhancing lumbopelvic control and dynamic stability. Although
studieson otherrehabilitation strategies, such as neuromuscular
training and strength training, have shown promising results in
lower limb rehabilitation (41,42). The findings of this review
highlight the specific and unique role of core stability training
in addressing movement deficits and functional impairments
associated with lower limb dysfunctions. Core stability training
is particularly effective in improving lumbopelvic control,
which is vital for proper lower limb movement patterns and
overall functional performance (15).

While neuromuscular training enhances proprioceptive
feedback and muscle recruitment, and strength training
focuses on isolated muscle groups, core stability exercises
target the deep stabilizing muscles essential for coordinated
movement, by establishing a stable base for every lower limb
movement (5,11).This integrated approach improves not only
the individual muscle function but also the dynamic stability
of the entire kinetic chain, which is crucial for reducing the
risk of injury and improving performance in activities requiring
complex motor skills (43,44).

Building on the earlier discussion, it can be assumed that the
observed improvements in lower limb functions following
core stability training may be attributed to the foundational
role of the core within the kinetic chain. Activation of the
core muscles, particularly those responsible for lumbopelvic
control, provides proximal stability that is essential for efficient
and coordinated distal movements. Although this relationship
may be bidirectional, the evidence from this review suggests
that core stability contributes significantly to enhancing lower
limb performance through its central role in the kinetic chain.
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Further research is warranted to explore and confirm the
directional influence and underlying mechanisms involved.

Components and Parameters of Core Stability Exercises

Based on analysis, the combination of isometric and isotonic
exercises was found to be the most favoured approach in
five out of seven trials reviewed. The scientific rationale
behind this finding may lie in the complementary nature of
these two types of muscle actions. While isometric exercises
promote sustained activation of slow-twitch muscle fibres
essential for postural control and stability, isotonic exercises
involve dynamic movements that enhance strength and
functional performance. Together, they may provide a more
comprehensive stimulus for improving core strength and
stability, leading to better outcomes in lower limb function (45).
As for the parameter of isometric exercise, 5-second hold with
8 repetitions per set was commonly used in the trials. While
there is no consensus on the optimal duration to sustain the
isometric contraction, previous review reported that sustained
contractions of 5 seconds to 30 seconds per repetition were
reported to be effective in improving maximal muscle strength
and muscle mass, respectively (46). For isotonic exercises, 10 to
15 repetitions with 2 to 3 sets were most common prescription.

Across the seven trials reviewed, various core stability exercise
routines were employed, including abdominal curls, bridges,
side bridges, planks, quadrupedal stances, Sperman exercise,
crisscross, vertical crunches, scissors, trunk rotations, transverse
abdominis contractions, pelvic musculature strengthening and
certain pilates exercises with modifications made in some of
these basic exercise postures. These modifications include
bridges (e.g., back bridge, unilateral bridge, shoulder bridge),
quadruped exercises (e.g., arm lift, arm and lower extremity
lift), curl-ups (e.g., curl up, roll down and up, cross curl ups),
trunk rotations (with and without weights). Most frequently
used exercises across seven trials were bridges (71.5%),
followed by curl-ups and quadruped stance (each 57.15%) and
isometric contraction of transverse abdominis contraction
(43%). Sperman exercises, bicycles, double leg lowering, gluteal
muscle exercises, transverse abdominis isometrics and single
leg stance were next (each 28.57%) and remaining exercises were
used less frequently, each comprising 14.28%. While all studies
included multi-exercise interventions, curl ups, quadruped
stance and bridges were among the most used exercises in
studies reporting significant improvements in outcomes.
However, due to the multi-component nature of these
interventions, the effectiveness of any single exercise cannot be
definitively determined. Instead, this review highlights the core
components frequently incorporated in effective intervention
programs, offering insight into exercises that may contribute to
improved outcomes.
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Table 6. Subgroup analysis of core stability interventions: exercise type, duration, and outcome measures

Subgroup analysis based on exercise type

Exercise type

Number of studies

Findings

No significant improvement in pain, balance, or functional performance compared

Isometric only n=1(0) to conventional exercise group (30).
Significant improvements in pain, function, trunk stability, balance, physical
Isometric + isotonic n=4 (31-36) performance, foot posture, lower limb muscle strength and knee stability (31, 32,
34-36).
. No improvements in weight distribution and foot load response (34).
Isotonic only n=1(33) P & P 34

Significant improvements in pain and balance (33).

Subgroup analysis based on intervention duration

Intervention duration

Number of studies

Findings

Improvements noted in balance, trunk stability, foot posture, and pain (31, 33, 34).

<6 weeks n=3 (31, 33, 34 . - AT
W (31,33,34) No improvements for weight distribution and load response (34).
Majority of studies (32, 35, 36) reported improvements in pain, ADLs, quality of life,
>6 weeks n=4 (30, 32,35,36) | functional tests, and lower limb muscle strength.

One study (30) showed no improvements in pain, balance, or function.

Subgroup analysis based on outcome measures

Outcome measure

Number of studies

Findings

Pain

n=5 (30-33, 35)

All studies except one (30) reported significant improvements in pain.

Balance

n=3(30, 31, 33)

All studies except one (30) reported significant improvements in balance.

Functional independence

n=3 (30, 32, 35, 36)

All studies except one (30) reported significant improvements in functional

independence.
Physical performance and mobility | n=2 (31, 32) Both studies reported significant improvements in physical performance (31, 32).
. One study reported no significant improvements (31) while other
Lower limb muscle strength n=2 (31, 36) yrep o g. P G
study reported significant improvement (36).
Foot posture and weight n=1(34) Significant improvements in foot posture but no significant improvements in weight
distribution distribution and foot load response (34).
Knee stability n=1(36) Significant improvements in knee stability reported (36)

These exercise routines activated both global muscles of the
core (erector spinae, quadratus lumborum, obliques, and
rectus abdominis) and local muscles (transverse abdominis and
multifidus). It has been suggested that rehabilitation strategy
should incorporate all muscles around the trunk as the global
muscles of the core produce torque to counter external force,
while the local muscles of the core (transverses abdominis and
multifidus) stabilize the trunk (47).

The findings from the selected studies (30-36), show that
the overall duration and delivery modes of the core stability
training across the seven trials varied. However, most of the
trials involved 3 sessions weekly (30,31,33,36), with a range
from 2 to 6 times per week. The duration of these programs
spanned from 4 to 12 weeks, with each session lasting 30 to 60
minutes. The heterogeneity in the length of the intervention
was due to the different training dosages employed in the trials.

A finer analysis of the seven trials revealed that three studies
with intervention durations of less than six weeks reported
positive outcomes, while three out of four studies with durations
of six weeks or more also demonstrated favourable results. One
trial, which did not report significant improvements compared
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to conventional treatment, had an intervention period of six
weeks. This suggests that the duration of intervention, whether
less than or equal to six weeks did not markedly influence the
overall effectiveness. This observation aligns with findings from
previous epidemiological studies, which suggest that the effects
of increase in muscle strength is evident after after 4 weeks of
strength training (48).

Limitations

A key limitation of this review is the small number of included
studies (n=7), which may limit generalizability. This resulted
from strict inclusion criteria focusing on nonathletic adults
with lower limb dysfunctions managed conservatively. While
enhancing specificity and clinical relevance, it excluded many
studies on athletic, neurologically impaired populations, and
participants who had undergone surgeries, whose core stability
programs are typically more advanced or condition-specific
respectively.

The methodological quality of the included studies ranged
from fair to good. Common flaws included lack of patient and
therapist blinding in all studies, lack of assessor blinding in
more than half, absence of concealed allocation in some trials,
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and incomplete follow-up data in others. These methodological
weaknesses may have introduced various forms of bias and
affect the internal validity of the findings.

Furthermore, there was considerable heterogeneity across
studies in terms of exercise protocols, outcome measures,
and participant characteristics. The absence of standardized
core stability training protocols and differing assessment tools
reduced the ability to directly compare study outcomes. These
variations, along with small sample sizes in most studies and
the absence of long-term follow-up data, limit the reliability
and sustainability of the reported effects. Due to these
substantial differences in study designs and interventions,
conducting a meta-analysis was not feasible. The variability
in training duration, intensity, frequency, and targeted muscle
groups restricted meaningful statistical pooling.

Lastly, because core stability exercises were delivered as part
of multi-component interventions in all included studies, it
was not possible to isolate and determine the effectiveness
of specific exercises or routines. This prevents drawing firm
conclusions on which components are most beneficial or have
the greatest impact on lower limb dysfunctions.

Despite these limitations, the studies consistently reported
positive outcomes related to core stability training for lower
limb dysfunctions, suggesting that this intervention may be
effective in improving functional performance and reducing
movement deficits. However, caution should be exercised when
interpreting these findings.

Future Research Directions

Future studies should aim to overcome the methodological
limitations identified in this review, such as incorporating
larger sample sizes, long-term follow-ups, ensuring better
blinding, and implementing standardized protocols for core
stability training.

Well-designed randomized controlled trials that isolate specific
exercise components and focus on regions of the lower limbs
(e.g., hip, knee, ankle) are needed to clarify their differential
effects of each component. Long-term follow-up data should
also be included to assess the durability of the intervention
outcomes. Additionally, comparative studies evaluating core
stability training against other rehabilitation strategies such
as neuromuscular or strength training would provide deeper
insights into the relative efficacy of each approach.

To enable meaningful meta-analytical evaluations in the
future, it is essential that studies minimize heterogeneity
in terms of intervention protocols, outcome measures, and
participant characteristics. Standardizing these aspects will not
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only improve the comparability of findings across studies but
also will enhance the quality and applicability of findings.

CONCLUSION

This review provides initial evidence suggesting a meaningful
relationship between core stability and lower limb functions,
paving the way for more comprehensive experimental studies
to explore this connection further. Activation of core muscles
seems to provide a stable base for the execution of lower limb
movements, highlighting the importance of kinetic chains
in rehabilitation. Combination of isometric and isotonic
exercises particularly curl-ups, bridges, quadruped postures
and isometric contraction of transverse abdominis were most
frequently used. However, the effects of individual exercises
could not be isolated due to the multi- component nature of
the interventions. Given this limitation future research should
explore individual effects of each exercise routine in various
lower limb dysfunctions. This will offer a deeper and clearer
insight about the most effective components of core stability
training and their effect on the outcomes of rehabilitation.

Even though the core stability exercises showed the promise
of encouraging results, short term follow ups, smaller sample
sizes, methodological weaknesses, and heterogeneity in
studies restricted a definitive conclusion. Therefore, despite
encouraging outcomes, further high quality, targeted research
is necessary to optimize study design and clinical application.
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