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ORIGINAL ARTICLE

Postural stability, gait, and plantar pressure alterations

in schizophrenia patients
Eda AKBAS?, Banu UNVER?, Emin Ulas ERDEM!

Pumpose: Functional and biomechanical alterations have not been clarified yet although motor retardation, coordination and
balance impairment are prevalent in schizophrenia patients. The aim of this study was to investigate the differences of postural
stability, temporal-spatial gait parameters, dynamic plantar load distribution and functional performance, between
schizophrenia patients and healthy controls.

Methods: Twenty-four schizophrenia patients and twenty-three healthy controls participated in this study. Functional
performance was assessed by measuring 6-min walking distance. Functional performance was assessed by measuring 6-min
walk distance. Biodex Balance System was used to postural stability and dynamic pedobarographic analysis was conducted
using a pressure platform.

Results: Six minute walking distance was significantly lower in schizophrenia group than control group (p<0.001). Overall,
anteroposterior and mediolateral stability score in static, dynamic and single leg on right and left foot conditions were higher
in schizophrenia group (p<0.001). Time spent in quadrant IV (right anterior quadrant) in static condition and time spent in
quadrant | (right posterior quadrant) in dynamic condition were less in schizophrenia group (p<0.05). Maximum plantar
pressure in forefoot of both feet and in heel of non-dominant foot were less in schizophrenia group (p<0.05).

Conclusion: Ourresults revealed that functional performance was reduced, postural stability was impaired, and dynamic plantar
pressure was altered in schizophrenia patients however temporal-spatial gait parameters were similar with healthy adults.
These results may help to understand the underlying mechanisms of motor deteriorations, coordination and balance problems
in schizophrenia patients.

Keywords: Gait, Functional performance, Postural stability, Schizophrenia.

Sizofreni hastalarinda postural stabilite, yiiriiyiis ve plantar basing degisiklikleri
Amag: Sizofreni hastalarinda motor gerilik, koordinasyon ve denge bozuklugu yaygin olmasina ragmen, fonksiyonel ve
biyomekanik degisiklikler heniiz agikhga kavusturulmamistir. Bu calismanin amaci, sizofreni hastalan ile saglikli kontroller
arasindaki postural stabilite, yiirilyiisin zaman-mesafe parametreleri ve dinamik plantar yiik dagilimi ve fonksiyonel
performans farkliliklanni aragtirmakti.
Yontem: Calismaya 24 sizofreni hastasi ve 23 saglikh kontrol katildi. Fonksiyonel performans 6 dakika yiirime mesafesi
olciilerek degerlendirildi. Postural stabiliteyi degerlendirmek icin Biodex Denge Sistemi kullanildi ve dinamik pedobarografik
analiz basing platformu kullanilarak yapildi.
Bulgular: Sizofreni grubunda 6 dakika yiirime mesafesi kontrol grubuna gére anlamli olarak daha diisiiktii (p<0.001). Statik,
dinamik, sag ve sol tek ayak iizerindeki durumlarda genel, anteroposterior ve mediolateral stabilite skoru sizofreni grubunda
daha yiiksekti (p<0.001). Statik durumda IV. oktantta (sag 6n oktant) harcanan siire ve dinamik durumda I. oktantta (sag arka
oktant) harcanan siire sizofreni grubunda daha azdi (p<0.05). Her iki 6n ayak ve dominant topuktaki maksimum plantar basing
sizofreni grubunda daha diisiiktii (p<0.05).
Sonug: Bulgulanmiz, sizofreni hastalarinda, fonksiyonel performansin azaldigini, postural stabilitenin bozuldugunu ve dinamik
plantar basinglarda degisimler oldugunu, ancak yiiriiyiisiin zaman-mesafe parametrelerinin saglikl yetiskinlerle benzer
oldugunu ortaya koydu. Bu sonuglar, sizofreni hastalanndaki motor bozukluklarin, koordinasyon ve denge problemlerinin
altinda yatan mekanizmalarin anlagiimasina yardimci olabilir.
Anahtar Kelimeler: Yiiriiyiis, Fonksiyonel performans, Postural stabilite, Sizofreni.

Akbas E, Unver B, Erdem EU. Postural stability, gait and plantar pressure alterations in schizophrenia patients. J Exerc Ther Rehabil. 2019;6(3):131-139. Sizofreni
hastalanndaki postural stabilite, yiiriyis ve plantar basing degisiklikleri.

E E 1: Zonguldak Bulent Ecevit University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, Zonguldak, Turkey
Corresponding author: Emin Ulas Erdem: e_ulaserdem@yahoo.com
. ORCID IDs (order of authors): 0000-0002-1392-1373; 0000-0001-9758-6607; 0000-0002-6736-6512
B Received: May 9, 2019. Accepted: July 20, 2019.

www.jetr.org.tr



disorder that causes motor dysfunction,

postural control impairments and gait
abnormalities due to the nature of the disease,
intensive antipsychotic drug and/or alcohol use.!
These problems adversely affect the quality of
life of the patients, yet causing serious injuries,
increasing fall risk, aggravating cognitive
symptoms and further extending the duration of
hospitalization.2 Assessment of balance and gait
disturbances in psychiatric patients, may
provide significant information about the
prognosis of the disease and the follow-up
processes of the paients.!

Literature reports motor symptoms such as
inadequate movements, Parkinsonism alike
neurological symptoms, or psychomotor
retardation as  characteristics of the
schizophrenia.? Reduced motor activity is
associated with abnormal local resting brain
perfusion, decreased cingulate changes in gray
matter, and alterations 1n white matter
integrity in schizophrenia patients.? Decrease in
performance has been found to be related with
negative, positive and depressive symptoms and
further with clinical, and functional outcomes of
the patients.4

Dysfunction of motor, cerebellar, and
sensory integration leads to the impairment in
postural stability and increased risk of falls.25
Some previous studies reported that postural
sway was related with increased symptom
severity while others stated this condition was
independent of clinical characteristics in
patients with schizophrenia.>7 But it is expected
that postural instability which is common in
patients with schizophrenia adversely affect
their physical function. Therefore, it is clinically
important to demonstrate the worsening of
postural control and balance mechanisms in this
population.?

As a reflection of psychomotor changes, the
step width of schizophrenia patients 1is
increased, and the tandem gait is slightly
deteriorated. Also the gait slows down along
with the decreasing step length.8® Although
poly-pharmacy is known as an important risk
factor for falls, some previous studies showed
that gait parameters even alter independently of
drug use in schizophrenia patients.l? Besides,
patients with severe mental illnesses have been
reported to have higher rates of podiatric
problems compared to the healthy individuals.

Schizophrenia i1s a serious psychiatric

Ahkbas et al

The most common podiatric problems of the
patients with severe mental illnesses were foot
pain, nail problems, corns and calluses, flatfoot
and foot deformities. These complaints were
reported to cause the patients to fail performing
even their basic daily activities including
ambulation.l® Podiatric problems are also
known to be associated with impairments in
plantar loading.1113

Previous studies showed alterations in
plantar loading, which are associated with
balance impairments, and gait alterations in
populations with motor dysfunction such as
geriatrics and patients with neurological
problems.1416  However, dynamic plantar
loading of the patients with schizophrenia has
not been investigated although motor
dysfunction is permanent among these patients.
The aim of this study was to investigate the
differences of postural stability, temporal-
spatial gait parameters, dynamic plantar load
distribution and functional performance
between schizophrenia patients and healthy
controls. Our hypothesis was that schizophrenia
patients have biomechanical alterations in
terms of postural stability, gait, plantar
pressure and functional performance alterations
compared to healthy controls.

METHODS

This is a cross sectional study conducted by
Zonguldak Bulent Ecevit University, Faculty of
Health Sciences Department of Physiotherapy
and Rehabilitation. Twenty-four schizophrenia
patients age between 18-65 years, being
diagnosed with schizophrenia according to The
Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), having
symptoms of schizophrenia for at least six
months, and no change of the medication type
(patients were using atypical antipsychotic
drugs) prescribed in last six weeks (although
dosage may change) recruited for the study.
Exclusion criteria were any additional
neurological or medical diseases, or any other
condition that impairs gait and balance for
schizophrenia patients. 23 healthy controls age
between 18-65 years having no psychiatric,
neurological, or orthopedic disorders, visual or
vestibular disturbances or any other condition
that may affect gait and balance participated in

Journal of Exercise Therapy and Rehabilitation
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the study. In order to minimize the age and
gender-related outcomes between the groups
and to ensure homogeneity among the groups,
the controls matched to the schizophrenic
patients in terms of age and gender.

Ethical approval for this study was
obtained from the Clinical Research Ethics
Committee of Zonguldak Bulent Ecevit
University (Protocol no: 2015-84-21/10). All
participants understood and signed written
informed consent. The study conforms to The
Code of Ethics of the World Medical Association
(Declaration of Helsinki), printed in the British
Medical Journal (18 July 1964).

Demographic data of the participants were
recorded. Dynamic plantar pressures, balance
and functional performance were evaluated by
the same physical therapist at the research
laboratory of the Zonguldak Bulent Ecevit
University, Faculty of Health Sciences.

Dynamic pedobarographic analysis was
conducted using a pressure platform (Zebris®
FDM 2, 212.2x60.5x2.5 cm, Zebris Medical
GmbH, Germany) located middle of an 8 m walk
path. Participants walked through the path at a
self-selected pace in the barefoot condition for
the measurement. Three valid trials were
recorded. Temporal-spatial gait parameters
(foot rotation, step length, stride length, step
width, percentage of stance, load response, mid
stance, pre swing, swing, and double stance
phases, step time, stride time, cadence, velocity,
and time change heel to forefoot), and maximum
force, maximum pressure, and time maximum
force percentage of forefoot, midfoot and heel
were obtained from Zebris® FDM 2 software
package.

Postural stability was assessed by Biodex
Balance System (Biodex® Medical Systems,
Shirley, NY, USA) which has a circular movable
platform allows up to 20° of surface tilt in all
directions (Figure 1). Participants were
evaluated in static (on stable platform), dynamic
(on moving platform) and single leg (on each left
and right legs) conditions. Overall (OA),
anterior/ posterior (AP), and medial/ lateral
(ML) stability scores were obtained from Biodex
software (Version 3.1, Biodex Medical Systems).
Higher stability scores indicate poor balance.
Time in Quadrant percentages, which indicate
the time, spent in any given quadrant in static
and dynamic protocol was also obtained from the
assessment. Four quadrants are seton the

Figure 1. Postural stability assessment.

platform (Quadrant I: right anterior, Quadrant
II: left anterior, Quadrant III: left posterior and
Quadrant IV: right posterior). Biodex Balance
System was indicated as a reliable balance
device.l7

Functional performance was evaluated
with the 6-min walk test (6MWT). Patients were
instructed to walk in a 30 m corridor, and to
cover as much distance as possible in the
allotted period of 6 min. Two tests were
monitored. The second test began 60 min after
the first one, in order to reach similar heart rate.
The maximum 6-min walk distance (6MWD)
achieved (better of the two tests) was recorded
in meters.18 It has been reported that the 6MWD
ranges from 400 to 700 m in healthy subjects.1®
21

Statistical analysis

Data was evaluated using the Statistical
Package for Social Science 18 (SPSS Inc.,
Chicago, IL, USA) program for Windows. The
significance level was set to p<0.05. Normality
tests (visual and analytical) were conducted.
Mann Whitney U test was used to compare age,
height, weight, BMI (Body Mass Index),
pedobarographic analysis, and postural stability

Journal of Exercise Therapy and Rehabilitation



data, which were not normally distributed
between schizophrenia and control groups.
Independent Sample t test was used to compare
normally distributed 6MWD scores and Chi-
square test was used to compare sex ratio
between two groups. Post-hoc power analysis
was performed using G* Power (Version 3.0.10
University of Dusseldorf, Germany). Static
overall index score was taken as the primary
variable and the power of the study was found
to be 99% for 23 individuals in each group with
a= 0.05 Type I error.

RESULTS

This study included 24 schizophrenia
patients and 23 healthy controls. The mean age
was 40.87+7.45 years in schizophrenia group
and 37.21+£7.83 years in control group. There
was no significant difference between two
groups 1n demographic features and leg
dominancy (Table 1).

Pedobarographic assessment was indicated
that maximum plantar pressure in forefoot of
both feet and in heel of dominant foot were less
in schizophrenia group compared to control
group (Table 2). There was no significant
difference between two groups in terms of the
other pedobarographic data (Table 3).

According to the postural stability
assessment; overall index, anteroposterior index
and mediolateral index in static, dynamic and
single leg on right and left foot conditions were

Table 1. Demographic features of the participants.

Ahkbas et al

higher in schizophrenia group compared to
control group. Time in quadrant IV percent in
static condition and in quadrant I percent in
dynamic condition were less in schizophrenia
group compared to control group. Percent of
time in quadrant I, IT and III in static condition
and percent of time in quadrant II, III and IV in
dynamic condition were similar in two groups
(Table 4).

6MWD was significantly reduced in
schizophrenia group (372.33+63.88 m) compared
to control group (509.61+77.21) (p<0.05).

DISCUSSION

This study was conducted to determine the
differences of postural stability, temporal-
spatial gait parameters and dynamic plantar
loading between schizophrenia patients and
healthy adults. According to our results,
schizophrenia patients had reduced functional
performance while temporal-spatial gait
parameters were similar with healthy
population. Additionally, schizophrenia patients
had reduced maximum plantar pressure in the
forefoot and heel, deteriorated postural stability
in static, dynamic, and single leg conditions and
less time spent in the right side of sagittal plane.

The 6MWD, which provides information
about functional exercise performance, was
found to be reduced in schizophrenia patients.
There are recent studies reporting that
schizophrenia patients had shorter 6MWD

Control Group

Schizophrenia Group

(N=23) (N=24)

X+SD X+SD p
Age (year) 37.21+7.83 40.87+7.45 0.120
Height (cm) 170.86+8.71 166.04+7.98 0.077
Body weight (kg) 76.95+15.33 79.66+14.31 0.462
Body mass index (kg/m2) 26.29+4.54 28.47+4.31 0.090

n n

Gender (Female/Male) 8/15 10/14 0.627
Leg dominance (Left/Right) 7/16 2/22 0.075

* p<0.05.

Journal of Exercise Therapy and Rehabilitation
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Table 2. Comparison of plantar pressures between schizophrenia patients and healthy controls.

Control Group Schizophrenia Group
Dominant X+SD X+SD p

Maximum force, forefoot (N) ND 657.26+111.72 589.72+104.18 0.073
D 643.82+113.34 569.05+119.06 0.064

Maximum force, midfoot (N) ND 214.08+117.45 224.02+66.16 0.525
D 220.08+115.74 229.37+68.59 0.454
Maximum force, heel (N) XxSD ND 479.85+101.97 442.22+74.71 0.173
D 465.98+79.22 446.02+77.39 0.296
Maximum pressure, forefoot (N/m?2) ND 34.3518.24 28.30+7.09 0.004*
D 34.41+8.033 27.1845.28 0.001*
Maximum pressure, midfoot (N/m?2) ND 14.80+5.84 13.73+3.75 0.496
D 14.79+4.19 14.30+4.11 0.307
Maximum pressure, heel (N/m2) ND 24.7645.15 23.07+3.74 0.261
D 24.65+4.03 22.21+3.63 0.041*
Time maximum forefoot force, % of stance time ND 77.01+2.82 75.77+£3.70 0.407
D 76.71+2.58 77.38+2.78 0.334
Time maximum midfoot force, % of stance time ND 51.23+9.00 51.75+11.05 0.759
D 52.13+7.42 55.33+10.36 0.242
Time maximum heel force, % of stance time ND 24.03+4.00 23.91+4.94 0.812
D 23.70+3.39 25.07+4.00 0.156
N: Newton; ND: Non-Dominant; D: Dominant. * p<0.05.
Table 3. Comparison of temporal-spatial gait parameters between schizophrenia patients and healthy controls.
Control Group Schizophrenia Group
Dominant X£SD X+SD p
Foot rotation (°) ND 11.27+6.19 11.19+7.05 0.919
D 14.68+7.23 16.64+5.20 0.166
Step length (cm) ND 51.00£12.28 51.50+11.66 0.658
D 53.73+10.16 48.04+10.37 0.082
Stride length (cm) 104.85+13.38 99.45+17.98 0.117
Step width (cm) 15.08+4.29 15.18+2.92 0.918
Stance phase (%) ND 65.34+2.44 67.05+3.53 0.097
D 66.23+2.34 65.09+3.70 0.104
Load response (%) ND 16.16+2.34 15.22+3.64 0.078
D 15.16+2.44 16.77+3.55 0.120
Mid stance (%) ND 34.03+2.51 34.69+3.53 0.247
D 34.51+2.33 32.90+3.48 0.114
Pre swing (%) ND 15.26+2.53 17.01+3.68 0.107
D 16.25+2.45 15.27+3.63 0.100
Swing phase (%) ND 34.65+2.43 32.94+3.53 0.097
D 34.15+2.44 34.89+3.71 0.216
Double stance phase (%) 43.41+57.62 32.121+6.42 0.759
Step time (sec) ND 0.62+0.09 0.64+0.07 0.381
D 0.63+0.09 0.64+0.09 0.578
Stride time (sec) 1.26+0.18 1.28+0.16 0.427
Cadence (steps/min) 97.39+£13.72 94.72+12.20 0.340
Velocity (km/h) 3.03+0.58 2.84+0.64 0.186
Time change heel to forefoot (sec) ND 0.36+£0.13 0.40+0.12 0.292
D 0.36+0.11 0.41+0.13 0.171
Time change heel to forefoot (%) ND 42.50+10.70 44.61+8.17 0.883
D 43.21+8.11 47.15+8.42 0.100

ND: Non-Dominant; D: Dominant.
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Table 4. Comparison of postural stability scores between schizophrenia patients and healthy controls.

Ahkbas et al

Control Group

Schizophrenia Group

X+SD X+SD p
Static 0.44+0.18 1.71+1.43 <0.001*
Overall index 0.32+0.12 1.10+1.21 <0.001*
Anterior/posterior index 0.22+0.13 0.97+1.04 <0.001*
Medial/lateral index 18.56+£12.26 15.04+£12.79 0.291
Time in quadrant | (%) 7.30+6.10 17.31+£17.89 0.190
Time in quadrant Il (%) 22.17+18.01 30.95+26.62 0.407
Time in quadrant Il (%) 51.95+16.49 36.68+27.95 0.032*
Time in quadrant IV (%) 66.231+2.34 65.09+3.70 0.104
Dynamic
Overall index 1.06+0.35 2.63+1.47 <0.001*
Anterior/posterior index 0.73+0.21 1.67+0.93 <0.001*
Medial/lateral index 0.59+0.27 1.62+1.10 <0.001*
Time in quadrant | (%) 30.69+18.96 19.33+17.48 0.040*
Time in quadrant Il (%) 21.34+16.18 18.28+22.04 0.269
Time in quadrant Il (%) 19.47+13.99 27.904£23.25 0.353
Time in quadrant IV (%) 28.47+15.45 34.47+23.15 0.510
Single leg (left)
Overall index 1.00+0.35 3.27+2.08 <0.001*
Anterior/posterior index 0.64+0.27 2.35+1.87 <0.001*
Medial/lateral index 0.59+0.21 1.80+1.23 <0.001*
Single leg (right)
Overall index 1.02+0.29 2.82+1.32 <0.001*
Anterior/posterior index 0.63+0.18 1.75+1.38 <0.001*
Medial/lateral index 0.63+0.23 1.70+0.96 <0.001*

* p<0.05.

compared to healthy adults.222¢ High BMI,
smoking behavior, antipsychotic drugs, low
physical self-perception, low physical activity
level, and having metabolic syndrome are
known to be related with 6MWD in patients
with schizophrenia.2®> Vancampfort et al. found
a mean 6MWD of 573.1+115.5 m in
schizophrenia patients.22 However, mean
6MWD of the schizophrenia patients was
372.33+63.88 m in the current study. This
difference may be important because the range
of 6MWD was reported to be 400 to 700 m in
healthy subjects, so schizophrenia patients seem
to have reduced functional performance
according to our results.20 This study included
schizophrenic patients without metabolic
syndrome, and the BMI value of our patients
was between normal limits. So, it is not possible
to associate the reduced 6MWD with these
factors. Since the level of physical activity of the
patients was not evaluated in the current study
because it is not related with our hypothesis, it
is not possible to comment on the known effects

of low physical activity level on functional
performance of schizophrenic patients. Thus,
considering remaining potential risk factors of
our patients, we think the antipsychotic drugs
which may alter dopamine levels in the brain,
might affect motivation and drive in the patients
during 6MWT .26

Dynamic pedobarographic analyses
revealed that when compared to healthy adults,
schizophrenia patients had less maximum
plantar pressure in the forefoot and heel. In the
literature, we could not meet any other study
investigating the plantar pressures of
schizophrenic patients. So it is not possible to
discuss the reduction of foot pressure on the
plantar aspect of the forefoot and heel
considering previous studies. However, since the
motor slowing seen in schizophrenia patients
are similar to the motor problems seen in older
adults and patients with Parkinson’s disease we
can comment on the similarity of our results
with  the previous studies on these
populations.2729 Previous studies showed that
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older people had reduced maximum dynamic
plantar pressures in the heel and forefoot.1:30
Reduced maximum plantar pressure of heel was
reported to be related with reduced force
production to stabilize the ankle in heel strike.
Reduced maximum pressures in the forefoot was
explained with decreased flexibility of the
metatarsal, midfoot, and ankle along with
reduced muscle strength and muscle
recruitment in propulsion phase of gait.15 These
changes were also explained by reduced step
length and foot structure differences in older
adults.? Kimmeskamp et al. revealed that
patients with Parkinson’s disease had reduced
peak pressures in the heel indicating a less
pronounced heel strike, and relatively higher
forefoot loading to use a strategy of forefoot
balance control to compensate gait instability.16
Dynamic plantar pressure patterns of the
schizophrenia patients were found to be similar
with older adults. Reduced forefoot pressure in
schizophrenia patients differs from patients
with Parkinson’s disease although heel pressure
patterns seem to be similar in both groups.
Balance deficiency in schizophrenia patients
might cause a more conservative gait, and
further leads to less pronounced heel strike and
propulsion to compensate gait instability.
Otherwise, effect dynamic plantar pressures
know gait alterations. However, the results of
the current study exhibited no differences in
temporal spatial gait parameters between
schizophrenia patients and healthy controls. On
the other hand, it was not possible to evaluate
the risk factors such as reduced muscle
strength, joint stiffness and foot deformities,
which might affect the altered dynamic plantar
pressure pattern in schizophrenia patients in
our study. Further studies should investigate
the factors associated with altered plantar
pressure patterns of schizophrenia patients.
Temporal-spatial gait parameters were
similar in both schizophrenia and healthy
groups 1n this study. Putzhammer et al.
indicated that schizophrenia patients had
shorter stride length leading decreased gait
velocity, while their cadence did not change
compared to  healthy controls.® Gait
disturbances of schizophrenia patients are
thought to be related to hypokinesia due to
changes in sensorimotor cortex and reduction of
supplementary  motor area  activation.?
However, results of the present study conflict

with that previous study in regards of the stride
length and gait velocity. The study of
Putzhammer et al. also exhibited that decreased
velocity and stride length was more significant
in patients under conventional antipsychotic
treatment than in patients treated with atypical
antipsychotic or untreated.?® All of the patients
were treated with atypical antipsychotic drugs
in the current study. So, our results present that
gait velocity and stride length of schizophrenia
patients under atypical antipsychotic treatment
do not differ from healthy adults.

The results of the postural stability
analysis indicated that OA, AP, and ML
stability scores of schizophrenia patients were
increased in static, dynamic, and single leg
conditions. These results are consistent with the
studies demonstrating increased postural sway
in schizophrenia patients, and this impairment
is thought to be depending on cerebellar
abnormalities.?31.32 As another possible reason,
balance deficiency might arise as a side effect of
the atypical antipsychotics used.’ The current
study exhibited that schizophrenia patients
spent less time in right posterior on stable
platform, and in right anterior on moving
platform. Besides, although not statistically
significant, schizophrenia patients spent less
time in right anterior on stable platform, and
less time in left anterior on moving platform
compared to healthy adults. These results mean
schizophrenia patients spent more time on left
foot on stable platform and more time on
backwards on moving platform. These findings
showed the reactions of schizophrenia patients
to restore their impaired dynamic balance. In
this study, the number of left-dominant
individuals in the patient group was higher than
that of the control group. More use of the
dominant side in stabilization while standing is
an expected and plausible attitude. According to
the healthy group of ©patients with
schizophrenia, more time on the left side may be
due to this reason. We could not reach any
previous study investigating the time spent in
quadrants during the postural control trial in
schizophrenia patients. However, increased
time spent of schizophrenia patients on
backwards on moving platform is consistent
with the results of a previous study which
showed that patients with Parkinson’s disease
inclined backwards during the postural stability
test.33
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This study was conducted to identify the
differences between schizophrenia patients and
healthy controls in terms of functional
performance, dynamic plantar pressures,
temporal-spatial gait parameters and postural
stability. Our results revealed that
schizophrenia patients had lower functional
exercise performance, less dynamic plantar
pressure in the forefoot and heel and impaired
postural stability while they had similar
temporal-spatial gait parameters with healthy
adults.

Limitations

However, underlying mechanisms that can
influence the evaluated parameters and the
associations among these parameters were not
investigated in the current study. Lack of
knowledge about the participant’s activity
levels, and other factors made interpretation of
the data in this study difficult. Also, our trial
had a relatively small sample size to achieve
more accurate results.

Conclusion

The findings obtained from this study show
that schizophrenia patients had some functional
and biomechanical alterations. Assessment of
the patients with a more comprehensive
approach may help to decide most appropriate
treatment and rehabilitation protocols. In order
to clarify the causes of motor deteriorations in
schizophrenia  patients’, further studies
investigating the relationship between postural
stability, functional performance and
alterations in dynamic plantar pressures should
be conducted.
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Hafif zihinsel engelli adolesanlarda diizenli egzersiz
programinin motor beceriler lizerine etkisi

Muhammed Kurban SENLIK?, Esra ATILGAN2

Amag: Bu calismanin amaci hafif derecedeki zihinsel engelli adélesanlarda uygulanan diizenli egzersiz programinin bireyin
motor becerilerine etkisini incelemektir.

Ydntem: Calismaya bir 6zel egitim merkezinde egitim goren ve yaslan 10- 18 arasinda degisen 40 hafif zihinsel engelli addlesan
dahil edildi. Calismaya katilan bireyler randomize olarak diizenli egzersiz programinin uygulandigi grup (Grup 1, n= 20) ve
kontrol grubu (Grup 2, n=20) olmak iizere iki gruba aynldi. Grup 1'deki katimcilara haftada 2 kez 20’ser dakikalik seanslar ile
12 hafta boyunca diizenli egzersiz programi uygulandi. Kontrol grubu sonra programa alinmak iizere bekletildi. Katilimcilar
calismanin basinda ve sonunda Bruininks-Oseretsky Motor Yeterlilik Testi Kisa Formu (BOMYT), Uluslararasi Fiziksel Aktivite
Anketi Kisa Formu (UFAA), 6 Dakika Yiiriime Testi (6DYT) ve Pediatrik Yasam Kalitesi Envanteri (PYKE) ile degerlendirildi.
Bulgular: Gruplararasinda BOMYT, UFAA ve 6DYT skorlan test skorlarinda istatistiksel olarak anlamli farklilik bulundu (p<0.05).
PYKE testi sonucunda ise gruplar arasinda istatistiksel olarak anlamli farklilik bulunmadi (p>0.05).

Sonug: Diizenli fiziksel aktivite hafif zihinsel engelli addlesanlarda motor becerileri gelistirmistir. Bunun yani sira fiziksel aktivite
seviyesinin ve fiziksel uygunlugun istatistiksel olarak anlaml derecede arttifi gézlemlenmistir. Katiimcilann yasam
kalitelerinde istatistiksel olarak anlamh fark meydana gelmemesinin egzersiz programinin kisa olmasi ile ilgili olabilecegini
diisiiniiyoruz. Zihinsel engelli bireylerde daha uzun siireli calismalara ihtiya¢ duyuldugunu diisiinmekteyiz.

Anahtar Kelimeler: Egzersiz, Motor Beceriler, Zihinsel Engelli, Yasam Kalitesi, Fiziksel Uygunluk.

The effect of regular exercise program on motor skills in adolescents with mild mental

retardation
Purpose: The purpose of this study is to investigate the effect of regular exercise program applied on motor skills in adolescents
with mild mental retardation.
Methods: Forty mild mentally retarded adolescents aged between 10 and 18 years were involved in the study. The individuals
were randomly divided into two groups (Group 1, n=20) which is applied regular execise program and control group (Group 2,
n=20). Regular exercise program was applied on the individuals in Group 1 20-minute sessions twice a week over 12 weeks.
The control group was awaited to be taken after the program. All individuals were evaluated with Bruininks-Oseretsky Motor
Proficiency Test Short Form (BOTMP), International Physical Activity Questionnaire Short Form (IPAQ-SF), 6 Minute Walk Test
(6MWT) and Pediatric Quality of Life Inventory (PedsQL) at the beginning and the end of the study.
Results: Statistically significant difference were found on BOTMP, IPAQ-SF and 6MWT scores between the groups (p<0.05). No
statistically significant difference was found on PedsQL between the groups (p>0.05).
Conclusion: Regular physical activity developed motor skills in adolescents with mild mental retardation. In addition, it was
observed that physical activity level and physical fitness increased statistically significantly. We think that no statistically
significant difference on quality of life of individuals might be related to the short duration of exercise program. We suggest
longer-term studies are needed in individuals with mental retardation.
Keywords: Exercise, Motor Skills, Mentally Handicapped, Quality of Life, Physical Fitness.
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gelisimine ayni zamanda da sagligin

korunmasina sagladigi katkilarin yani
sira; kendini 1yi hissetme duygusu, sosyal
iligkilerde uyum ve 6zgiiven, olumlu diigslinmeye
sevk etmesi ve stres yonetiminde olumlu etkileri
de vardir.! Bergier'e gore fiziksel aktivite
adélesan donemden erigkin doéneme kadar
bireyin saghgina direkt ya da dolayl etkileri
bulunmaktadir. Cocuklarda ve adélesanlarda
fiziksel aktivitenin 4 temel faydas1 vardir;
fiziksel, sosyal ve kognitif acidan gelisimi
saglar, fiziksel uygunluk parametrelerinde
iyilestirme saglar, adoélesanlarin sedanter
yasam tarzi benimsemesine neden olan
teknolojik seceneklere gilizel bir alternatif
olusturur, obezite, diyabet gibi kronik metabolik
hastaliklarin Onlenmesi ve tedavisini saglar.2
Motor becerilerin gelisimi; zihinsel engellilerde,
diger bireylerdeki gibi fiziksel aktivite ile
yakindan iligkilidir.3 Yapilan bir arastirmada
ginimiuzde zihinsel engelli ¢ocuklarin zihinsel
engeli olmayan c¢ocuklara kiyasla daha az
fiziksel aktivitelere katildig1 belirtilmigtir.4
Hafif ve orta derecedeki zihinsel engelliler tipik
gelisim gosteren akranlari gibi akademik
yonden egitilemeseler de, sosyal yasantinin
temel gereksinimlerine goére bazi1 beceriler
kazanabilirler.5 Ancak bu bireyler motor
becerilerin gelisimi alaninda tipik geligim
gosteren yasitlarina gore gerilik
gostermektedirler. Kaba ve 1ince motor
fonksiyonlar1 kullanmakta yetersizdirler. El-
g6z koordinasyonunu guglikle
saglamaktadirlar. Ozellikle karmasgik
hareketlerde koordinasyon zayifligi vardir.6
Malpass’a gore egitilebilir zihinsel engelliler
olarak smiflandirilan bireylerin kaba motor
fonksiyonlarinin gelisimi yaklagik olarak 16
yasina kadar devam eder.” Zihinsel engelli
bireyin motor becerilerindeki gelisim geriligi ve
seviyesi motor becerinin sekline gore degisiklik
gosterir. Bu Dbireylerden bir¢ogunda merkezi
sinir sistemi  disfonksiyonlarinda go6rilen
belirtiler gorilmektedir. Bunlar; koordinasyon
yuriime ve ince motor problemleri olarak
karsimiza cikar.8

Zihinsel engelli c¢ocuklar1i ayni yas ve
cinsiyetteki engelsiz ¢ocuklarla kargilagtiran
calismaya gore; zihinsel engelli c¢ocuklarin
saghikli ¢cocuklara gore daha az fiziksel olarak
gelismis oldugunu ve ¢ogu motor test

Fiziksel aktivite bireylerin bliyiime ve

sonuglarinda ise zihinsel engelli cocuklarin
engelsizlerin gerisinde kaldiklar: gérulmustiir.?

Zihinsel 6ziiri olan bireylerde hareketsiz
yasam sekli oldukca yaygin olarak
goriilmektedir. Bu durum saghk agisindan risk
olusturmaktadir. Bu nedenle fiziksel aktiviteler
yizme, bisiklet, dans gibi farkli alanda ve

ihtiyaca yonelik egzersiz programlarinin
uygulanmasi énerilmektedir.10
Zihinsel  engelli  bireylerde  fiziksel

aktiviteye katilim ile motor becerilerinin
geligtigl gortilmustiir.l? Ayrica zihinsel engelli
¢ocuk ve adélesanlarda motor becerilerin ortaya
konulmasinda onemli rol oynayan
noromuskuler sistemde baz1 anomaliler
bulunmakta olup, s6z konusu problemlerin
asgari dizeye indirilmesi ve néromuskuler
yapinin giiglendirilmesinde fiziksel
aktivitelerin biiyik bir rolii bulunmaktadir.12

Bu calismanin amaci, hafif derecedeki
zihinsel engelli adolesanlarda diizenli
uygulanabilen egzersiz programi ile bireyin
motor becerileri ve yasam Kkalitesi uzerine
etkilerini incelemekti.

YONTEM

Calismaya Dinya Saghk Orgiitinin
adolesan olarak kabul ettigi yas grubu olan 10-
18 yas araliginda olan hafif zihinsel engelli
bireyler dahil edildi. Bireyler, Rehberlik
Aragtirma Merkezinin uyguladigt WISC-R
(Whecsler Zeka Testi) Testi ile zihinsel engel
seviyeleri Dbelirlenmis olup, “hafif zihinsel
engelli” raporu alan ve o6zel egitime gelen
raporlu bireylerden secildi. Calismaya komut
almada zorluk ¢ekmeyen hafif zihinsel engelli
bireyler dahil edildi. Iletisim becerileri zayif
olan, egzersiz yapamaya engel olan fiziksel
engeli olan Dbireyler ¢aligmaya alinmadi.
Calismamiz Istanbul Medipol Universitesinin
10840098-604.01.01-E.1690 numarali etik kurul
onayr 1ile yapildi. Katilimcilar 6zel bir
rehabilitasyon merkezinde 6grenim goérmekte
olan 6grenciler arasindan se¢ilen 40 bireyden
olugturuldu. Calisma 6ncesinde tiim bireylerin
velilerine bilgi verilerek onam formu ile
bilgilendirme formu imzalatilmigtir. Ozel egitim
merkezinde bulunan 420 kayith  birey
taranarak, hafif zihinsel engelli tanimina uygun
97 o6grenciden c¢alisgmamiza uygun 40 birey
ailelerinden onay alinarak secildi. Calismaya
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katilan bireyler bir bilgisayar programi yardimi
ile randomize calisma (Grup 1) ve kontrol (Grup
2) olarak iki gruba ayrildi. Uygulanan egzersiz
programi oncesinde fiziksel aktivitenin 6nemi
ile alakali veli bilgilendirme broslirii hazirlanda.
Fiziksel aktivitenin faydalarini, 6zellikle
zihinsel engellilerde egzersizin faydalari
iceren, gorseller ile zenginlegtirilmis brosir
velilere dagitilarak gesitli bilgilendirmeler de
yapildi. Kontrol grubu sonra programa alinmak
uzere bekleme listesine alindi.

Calismaya dahil edilen bireyler, ¢alisma
grubunda egzersiz programi Oncesinde ve
egzersiz programi bitiminde olmak tizere iki kez
degerlendirmeye alindi. Kontrol grubunda ise
ilk ve son degerlendirme 12 hafta ara ile
yapilmigtir. Uygulanan degerlendirme
yontemleri asagidaki gibidir.

Bruininks-Oseretsky Motor Yeterlilik Testi
(BOMYT)

BOMYT, 4- 21 yas grubu bireylerin motor
yeterliliklerini ~ testlemek amaciyla
tasarlanmigtir. Ilk  versiyonu  Bruininks-
Oseretsky tarafindan 1978de gelistirilmis daha
sonra revize edilmigtir. Dinya genelinde
kullanilan bu test ¢cocuk ve adolesanlarin motor
yeterliliklerini goézlemlemek i¢in kullanilir.
Testin standart hali olan 1. versiyonu 2005
yilinda Bruininks ve Bruninks’in yapmis oldugu
caligsma ile elde edilmigtir. Testin kisa formu ise
toplam 14 maddeden olugsmaktadir. BOMYT
testinin kisa formunda kosu hizi ve ceviklik,
denge, bilateral koordinasyon, dayanma giici, el
kol koordinasyonu, tepki hizi, gérsel motor
kontrol, kol hiz1 ve el becerisi olmak tizere 8 alt
test bulunmaktadir. Bu c¢alismada da 1.
versiyonu kullanilmigtir. Skorlar 0- 87 arasinda
degismektedir.1314

Uluslararas: Fiziksel Aktivite
Degerlendirme Anketi (UFAA) (Kisa Form)

UFAA katilhmcilarin  fiziksel aktivite
diizeylerini belirlemek amaciyla gelistirilmigtir.
Anket; telefon ile sorgulama, gériisme ve kendi
kendine uygulanabilir yontemler olarak
bilinmektedir. Ayrica “son 7 gin” veya
“herhangi bir haftada” bi¢cimli soru tipleri de
bulunmaktadir.’> Sorulara verilen cevaplar ile
MET degeri hesaplanarak analiz edilmistir. 0-
600 MET inaktif, 600- 1500 MET minimal aktif,
1500- 3000 MET ¢ok aktif grubuna dahil
edilmektedir.

6 Dakika Yiiriime Testi (6DYT)

Bu testin amaci 6 dakikada yuriayerek kat
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edilebilen en fazla mesafeye ulasmaktir. Cocuk
ve adolesanlarda uygulanabilen testin gecerlilik
ve givenirlilik calismalar: literatiirde
mevcuttur.l6 6DYT, testin yapildigi kurumun
koridorunda hazirlanan 10 metre uzunlugunda
bir  parkurda  gerceklestirilmistir. Test
oncesinde c¢ocuklara kat edilecek mesafenin
6nemi vurgulanmis ve kendi belirledikleri hizda
kogsmadan yiiriimeleri istenmistir. Test sonunda
elde edilen mesafeler metre (m) olarak
kaydedilmigtir. Test “bagla” komutu ile
baslatilmig ve “dur” komutu ile
sonlandirilmistir. Ol¢iim sirasinda cocuklara
herhangi bir ek komut verilmemigtir.

Pediatrik Yagam Kalitesi 6lgegi (PYKE)

PYKE Varni vd.’nin 1999 yilinda 15 y1l siire
ile yapmig olduklari ¢aligmanin neticesinde
ortaya ¢ikmigtir. PYKE genis kitlelere
uygulanabilen hem saglikli hem de saglikli
olmayan bireylere uygulanabilen 23 maddelik
bir yagsam kalitesi 6lgegidir. Maddeler 0- 100
arasinda skorlanmaktadir. Sorunun cevabi
hicbir zaman olarak isaretlenmisse 100, nadiren
olarak isaretlenmigse 75, bazen olarak
isaretlenmisse 50, siklikla olarak isaretlenmigse
25, hemen her zaman olarak isaretlenmisse 0
puan almaktadir. PYKE 6lgeginde alinan
toplam skorun yiiksek olmasi yagam kalitesinin
bir o kadar yiksek olmasi anlamina
gelmektedir. Olgegin kisa ve uygulanmasimin
kolay olmasi ayrica addlesanlarda kullanilabilir
olmasi nedeniyle tercih edilmigtir.17.18

Egzersiz programi

Kuvvetlendirme, denge, koordinasyon ve
solunum egzersizleri bulunmaktadir. Egzersiz
programi; Otman’in!® Egzersiz Tedavisinde
Temel Prensipler adli kitabi ve American
Collage of Sports Medicine’a20 gére tasarlanda.
Egzersiz programi ayrica Physical Activity
Guidelines for Americans’a?! gore de diizenlenip
son seklini aldi. Program 12 hafta boyunca
haftada 2 seans ve her seans 20-30 dakika
olmak  tzere fizyoterapist  go6zetiminde
uygulandi. Uygulanan egzersiz programi Tablo
1’'de gosterilmektedir. Program igeriginde
bulunan egzersizler progresif olarak 4 haftalik
periyotlar ile degistirilmis ve her egzersiz 12
tekrarli olacak sekilde yapilmistir. Egzersiz
programi c¢alismanin yapildig1 6zel egitim ve
rehabilitasyon merkezinin fizyoterapi
salonunda bireysel olarak yapildi. Ailelere
cocuklarina uygulanan egzersizler ve ilerleme
hakkinda bilgi verildi.
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Istatistiksel analiz

Istatistiksel analiz IBM SPSS “Statistical
Package for Social Sciences” (version 20.0; IBM
Corp., Armonk, NY, USA) ile degerlendirildi.
Veriler ortalamatstandart sapma olarak ifade
edildi. Skorla ifade edilen veriler Wilcoxon
Signed rank testiyle karsilagtirildi. Paremetrik
kogullarin saglanmasi durumunda gruplar
arasindaki anlamlilik analizi Mann Whitney-U
testi ile yapildi. p<0.05 degeri istatistiksel
olarak anlamli kabul edildi.

BULGULAR

Calismaya toplamda 40 zihinsel engelli
birey katildi. Bireyler cinsiyetlerine gore
simniflandirildiklarinda 26’s1 (%65) erkek 14’1
(%35) kadin olarak kaydedildi. Calismaya
katilan olgularin yas ortalamasi grup 1'de
13.40+2.91 iken, grup 2’de 14.85+2.62 yil olarak
hesaplandi. Bireylerin demografik 6zellikleri
Tablo 2’de gosterildi.

BOMYT testinin tepki hiz1 (Alt test 6) alt
testi haricinde (p>0.05) diger alt skorlarinda ve
toplam skorunda kontrol grubuna gore egzersiz
grubunda fark bulundu (p<0.05). Kontrol
grubunda BOMYT testinin el kol koordinasyon
alt testinde (Alt test 5) anlaml azalma (p<0.05)
goriliirken diger parametrelerinde degisiklik
goriilmedi (Tablo 3).

Katilimcilarin fiziksel aktivite
diizeylerindeki degisimleri belirlemek amaciyla
UFAA anketi kullanildi. Elde edilmis degerleri
kargilagtirilarak her 1iki grup 1i¢in analiz
edilmigstir. Yapilan istatistiksel analiz
neticesinde skorlardaki degisimler c¢alisma
grubunda istatistiksel olarak anlamli bulundu
(p<0.05) (Tablo 3).

Calismada olgularin fiziksel aktivite
dizeylerindeki degisimleri 6lgmek amaciyla
6DYT uygulandi. Grup 1'in tedavi sonras1 6DYT
sonuclar1 anlamh artig goérulurken, kontrol
grubunda anlamli azalma oldugu goérulda
(p<0.05) (Tablo 3).

PYKE sonuglari 0-100 arasinda degisen
skorlarla ifade edilen 6lgek istatistiksel olarak
analiz edildi. Calisma grubundaki degisim
istatistiksel olarak anlamli bulunmus (p<0.05)
olmasina kargin kontrol grubunda istatistiksel
olarak anlaml bir sonug elde edilemedi. Gruplar
aras1 farkin ise anlamli olmadigi go6riuldi
(p>0.05) (Tablo 3).

TARTISMA

Calismamizda  zihinsel engeli  olan
bireylerde fiziksel aktivite oranini artirmak ve
bu sayede motor becerileri ve yasam kalitesi
uzerine etkileri incelemek amaclanmagtir.
Turkiye fiziksel aktivite rehberine gére saglikli
adolesanlarda fiziksel aktivite seviyesini
haftada en az 1-2 defa 15-30 dakikalik orta
siddetli egzersiz ile baslanilmasi
onerilmektedir. Bu asamaya ulagildiginda ise
stiresi ve sgiddeti artirilmasinin gerektigi
bildirilmistir. Ayrica zihinsel engelli bireylerde
ise kademeli olarak egzersize baglanilmasinin
daha dogru oldugu belirtilmigtir.1® Bu nedenle
calismamizda egzersiz siuresi 20 dakikadan
baglanarak kademeli olarak 30 dakikaya

¢gikarilmigtir.
Bireylerin motor becerilerindeki
degisimleri gbzlemlemek amaciyla

calismamizin éncesinde ve sonrasinda gruplara
BOMYT testi kullanilmigtir. Wuang vd.
tarafindan yapilan c¢alismanin sonucunda
BOMYT testinin zihinsel engellilerde
kullanimimin  gecerli ve givenli oldugu
kaydedilmigtir.22 Calismamizin  sonuglarina
gore fiziksel aktivite uyguladigimiz grupta
toplam test skorlarinda anlamh artiglar
meydana gelmigtir. Kullanilan motor yeterlilik
testinin alt testleri incelendiginde el-kol
koordinasyonu ve go6rsel motor kontrol test
skorlarinda gruplar arasi anlamli farklihk
bulunamamaistir. Anlamh farklilik
bulunamamasi uygulanan egzersiz programinin
ust ekstremite koordinasyon egzersizleri
bakimindan c¢esitlilik icermemesi 1ile ilgili
olabilecegi diigsiintilmiistiir.

Wrotniak vd. saghkli gocuklarin fiziksel
aktivite ile motor yeterliliklerini
kargilagtirmigtir. Yapilan ¢alismanin
neticesinde bireylerin fiziksel aktivite diizeyinin
motor becerileri ile dogru orantili oldugu
anlagilmigtir.23 Isik vd. zihinsel engellilerde
Hemsball oyununun motor becerilere etkisi
incelenmigtir. Hemsball oyunu; agik ya da
kapali alanlarda kiigiik bir top ile her yas
grubunun oynayabilecegi buylik koordinasyon
ve konsantrasyon gereken bir oyundur.
Katilimcilarin motor becerilerindeki degisimi
BOMYT testine gore bakilmigtir. Sonuglarina
gore; tim alt testlerde 6n test ve son test
skorlar1 arasinda ¢aligsma grubu lehine anlamh
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Tablo 1. Uygulanan egzersiz programi.

Hafta Siire Uygulanan egzersizler

1- 4. hafta 20dk e Isinma Egzersizleri: Cesitli yonlerde ziplama, yerinde sayarak kosma, degirmen egzesizi, kol ve

bacaklari acarak ziplama, boynun ii¢ yonlii fleksiyonlar ve ekstansiyonu.

o Germe Egzersizleri: Omuz kapsiil germeler, ayakta tek tarafli gluteal germeler, dne ve yanlara
govde fleksiyonu ile global germeler, top iizerinde yardimli gévde hiperekstansiyonu.

o Solunum Egzersizleri: Diyafragmatik solunum, germe ve diger egzersizlerle kombine yapilan
diizenli solunum egzersizlerini icerir.

o Denge ve Koordinasyon Egzersizleri: Parmaklan orta hatta birlestirme, Frenkel koordinasyon
egzersizleri, tek ayak iizerinde durma, diiz bir gizgi iizerinde diiz yiiriime.

o Kuwvetlendirme Egzersizleri: Elastik bantlar ile iist ekstremite kaslar kuvvetlendirme, bisiklet
cevirme, egzersiz topu ile abdominaller ve sirt ekstansérleri kuvvetlendirme.

5- 8. hafta 25 dk Isinma Egzersizleri: 1- 4. Hafta ile ayni egzersizler

Germe Egzersizleri: 1- 4. Hafta ile ayni egzersizler

Solunum Egzersizleri: 1- 4. Hafta ile ayni egzersizler

Denge ve Koordinasyon Egzersizleri: Frenkel koordinasyon egzersizleri ile resiprokal hareketler
cesitli zeminlerde yapilan pliometrik egzersizler, cesitli yonlerde tek bir hat iizerinde yiiriime ve
tek ayak iizerinde denge egzersizleri.

o Kuwvetlendirme Egzersizleri: Elastik bantlar ile iist ekstremite ve boyun kaslar kuvvetlendirme,
squat egzersizi, egzersiz topu ile lateral abdominaller de dahil kuwetlendirme, theraband
kasnak ile el ve el bilegi kaslan kuvvetlendirme, agirlik toplan (0.5 kg ve 0.9 kg) ile iist
ekstremite kuvvetlendirme.

9-12.hafta  30dk Isinma Egzersizleri: 1- 4. Hafta ile ayni egzersizler

Germe Egzersizleri: 1- 4. Hafta ile ayni egzersizler

Solunum Egzersizleri: 1- 4. Hafta ile ayni egzersizler

Denge ve Koordinasyon Egzersizleri: Frenkel koordinasyon egzersizleri (gozler acik-kapal),

denge tahtasi ile yapilan egzersizler, egzersiz topu iizerinde denge egzersizleri, cesitli sekillerde

yiiriime egzersizleri (Tandem, topuk ve parmak ucunda yiiriime vs.).

o Kuwvetlendirme Egzersizleri: agirlik toplan ile yapilan egzersizler, MAT egzersizleri ile govde
kaslan kuvvetlendirme, squat.

Tablo 2. Calismaya alinan bireylerin demografik ozellikleri.

Grup 1 Grup 2

(N=20) (N=20)

X+SD X+SD
Cinsiyet (Kadin/Erkek) (n(%)) 3/14 (30/70) 8/12(40/60)
Yas (yil) 13.40+2.91 14.85+2.62
Boy (cm) 154.95+8.78 152.45+11.83
Viicut agirhig (kg) 57.91+9.33 60.03+10.02
Beden kiitle indeksi (kg/m?) 24.41+3.91 25.98+4.33
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Tablo 3. Gruplarin grup ici ve gruplar arasi karsilastiriimasi.

Grup 1 (N=20)

Grup 2 (N=20)

Calisma oncesi Calisma sonrasi

Calisma 6ncesi Calisma sonrasi

X+SD X+SD p2 X+SD X+SD p2  p°

BOMYT
AltTest 1 (5.5-11) 8.25+1.55 10.20+1.82 o 6.30+£2.77 6.10+2.53 2 oo
AltTest2 (0-10) 4.65+0.58 5.45+0.60 g 4.40+0.88 4.35+1.30 2 oo
Alt Test 3 (0-6) 4.10£0.91 4.65+0.48 D& 4.20+1.00 4.10+0.85 o o
AltTest 4 (0-16) 9.45+0.94 11.80+1.60 D& 8.90+1.25 9.00+1.68 o o
AltTest 5 (0-6) 4.25+0.78 4.80+0.76 D& 5.05+1.19 4.35+1.08 e g
Alt Test 6 (0-10) 7.90+1.88 10.40+1.27 o 8.70+1.26 8.65+1.69 2 oo
Alt Test 7 (0-8) 4.50+0.94 4.55+0.88 < 5.15+1.46 4.95+1.19 2 ©
Alt Test 8 (0-20) 7.85+1.08 8.45+1.27 < 7.50+£1.27 7.40+£1.39 2 oo
Toplam (5.5-87) 50.95+3.73 60.40+3.28 D& 50.30+5.27 48.85+5.65 o o
UFAA 2692.75+271.81 3132.95+223.15 ** 2855.30+307.83 2852.50+304.26 *  **
6 DYT 460.94+43.68 509.95+35.24  ** 477.11+44.64 468.71+42.03  ** **
PYKE 42.90+7.88 45.85+7.48 o 46.40+4.43 46.20+4.66 R

Alt test 1: Kosu hizi ve ceviklik. Alt test 2: Denge. Alt test 3: Bilateral koordinasyon. Alt test 4: Dayanma giicii. Alt test 5: El kol koordinasyonu. Alt test 6: Tepki
hizi. Alt test 7: Gorsel motor kontrol. Alt test 8: Kol hizi ve el becerisi. BOMYT: Bruininks-Oseretsky Motor Yeterlilik Testi. UFAA: Uluslararasi Fiziksel Aktivite

Anketi. 6DYT: 6 Dakika Yiiriime Testi. PYKE: Pediatrik Yasam Kalitesi Envanteri.

* p>0.05. ** p<0.05. a: Gruplarda calisma dncesi sonrasi karsilastirma. b: Gruplann calisma sonrasi karsilagtinimasi.

farklihiklar kaydedilmigtir.2¢ Venetsanau vd.
okul 6ncesi ¢caginda motor yeterlilikleri 6l¢tilen
bireylerin almis olduklar1 skor ile adélesan
caginda fiziksel aktivite seviyesi ile iligkisini
incelemigtir. Sonug¢ olarak kiigiik yaslardaki
motor becerilerin addlesan c¢agda fiziksel
aktivite seviyesi ile pozitif yonde iligkili oldugu
tespit edilmigtir. Okul oOncesi ¢agda motor
yeterliligi yliksek olan bireylerin adélesan
cagina geldiklerinde fiziksel aktivite seviyesi
yiksek bireyler oldugu, o6zellikle kadin
bireylerde bu farkliligin daha da anlamli oldugu
belirtilmistir.25 Bizim  calismamizda da
bahsedilen calismalarda oldugu gibi motor
becerilerde anlamli artiglar bulunmustur. Bu
artisi programimizin bireysel olarak
uygulanmasina ve bu grubun fiziksel aktivite
diizeylerinin disik olmasindan
kaynaklandigin1 diiginmekteyiz.

Literatiirde yapilmis olan g¢aligmalar,2325
diizenli fiziksel aktivitenin bizim ¢alismamizda
oldugu gibi motor yeterlilige pozitif yonde etkisi
oldugunu gostermektedir. Ching Lin vd. Down
sendromlu  bireylerde gii¢ ve c¢eviklik
aktivitelerinin etkinligini incelemek

amacglanmigtir. Bireyleri c¢eviklik bakimindan
degerlendirmek amaciyla BOMYT testi
uygulanmigtir. Uygulanan egzersiz programi
sonrasi yapilan degerlendirme sonucunda giig
ve c¢eviklik bakimindan gruplar arasi
farklihklar  istatistiksel = olarak  anlaml
bulunmustur.26 BOMYT sonuglari ¢alismamizla
benzerlik gostermektedir. Katilimcilarda
fiziksel aktivite seviyesinin uygulanan program
sonrasi artmasi nedeniyle bu sonucglar1 elde
ettigimizi digiiniiyoruz.

Calismamizda bireylerin fiziksel aktivite
seviyelerini 6lgmek amaciyla UFAA
kullanilmigtir. Yapilan anket sonuglarina gore,
calisma grubunda kontrol grubuna oranla ilk ve
son test sonuclar1 arasinda anlaml farkhliklar
oldugu gozlemlenmistir. Hinckson vd’nin
yaptiklar1 bir ¢alismada zihinsel engelli ¢ocuk
ve adolesanlarin fiziksel aktivite seviyelerini
aragtirmiglardir. Sistematik goézden gegirme
olarak yapilan ¢aligsmada literatiirde yer alan ve
zihinsel engellilerin fiziksel aktivitelerini konu
edinen c¢alismalar1 incelemiglerdir. Yapilan
analiz sonucunda zihinsel engelli bireylerin
fiziksel aktivite seviyeleri zihinsel engelli
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olmayan yasitlarina goére anlamli derecede
disiik bulunmustur.2” Bizim ¢alismamizda da
calisma ve kontrol grubunun fiziksel aktivite
seviyelerinin benzer oldugu goriillmektedir. Bu
nedenle yapilan egzersiz programi sonrasinda
fiziksel aktivitenin artmasinin dogal oldugu
gorilmektedir. Bu galigma ile zihinsel engelli
bireylerin fiziksel aktiviteleri diizeylerindeki
degisimlerin motor becerilerde olumlu etkiler
yaptig1 gorulmustiir. Zihinsel engelli bireylerin
rehabilitasyon programlarinda motor
becerilerinin daha 1iy1 degerlendirilmesi ve
fiziksel aktivite temelli egitimlerin rutin egitim
programlarina dahil edilmesini 6nermekteyiz.
Calismamizda katilimcilarin fiziksel
uygunluklarini 6l¢gmek amaciyla 6DYT testi
kullanilmigtar. Literatiirde cocuk ve
adolesanlarda fiziksel uygunlugun motor
beceriler ile iligkisini inceleyen c¢aligmalar
mevcuttur. Frey vd. hafif zihinsel engelli ¢ocuk
ve adolesanlarda beden kiitle endeksin, fiziksel
uygunluk ve motor beceriler arasindaki iligkiyi
incelemistir. Calismanin sonunda obezite
sorunu yasayan bireylerin aerobik uygunluk ve
kas kuvveti ile minimal iligkilendirildigi tespit
edilmistir.28 Hinckson vd. zihinsel engelli ve
otizmli bireyler iizerinde yaptiklar1 ¢aligsmada
bu bireylerin sismanlik ve obezite sorununun
yani sira beslenme aligkanliklar: ile iligkisini
incelemiglerdir. Fiziksel aktivite ve beslenme
aligkanliklar: hakkinda bilgilendirme programi
uygulanmagtir. Program bitisinde ve takip eden
24. haftada tekrarlanan testlerin sonucunda;
katilimcilarin  program  bitiminde fiziksel
uygunluklarinin  arttigini  belirtmislerdir.29
Bizim calismamizda da Dbenzer sekilde
uygulanan diizenli egzersiz programi
sonucunda fiziksel uygunluk ¢alisma grubunda
arttigr fakat kontrol grubunda ise dustigi
gorilmistiir. Bu durumun uygulanan egzersiz
programina diizenli katilim sayesinde oldugunu
distinmekteyiz. Zihinsel etkilenimli bireylerde

obezite en Onemli problemlerin basinda
gelmektedir. Calismamizin bu konuya dikkat
¢ekmesi yoninden anlaml oldugunu
diistintiyoruz.

Calismamizda fiziksel aktivitenin zihinsel
engelli bireylerde yasam kalitesini arttirmasi
amaclanmistir. Katilimcilarin yasam
kalitelerindeki degisimi gézlemlemek amaciyla
PYKE 6lgegi uygulanmistir. IThan vd. zihinsel
engelli bireylerde diizenli olarak yapilan sporsal
aktivitelerin yasam  kalitelerine etkisini
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incelemistir. Calismanin sonucunda fiziksel
aktivite wuygulanan grup yasam kalitesi
bakimindan gelisim gbstermigtir.30
Calismamizin istatistik verilerine gére ¢alisma
grubunda bireylerin yasam  kalitelerinin
arttigina dair anlaml sonuglar ¢ikmis olsa da,
gruplar arasi yapilan istatistik verilerine gore
kontrol grubuna goére anlamh bir farklilik elde
edilememigtir. Ortaya ¢ikan bu sonucun olgu
sayisinin az olmasi ve 6lgegin bireylerin velileri
yardimi1 ile  doldurularak  objektifliginin
engellemis olmas1 ile iligkilendirilmistir.
Calismamizda yer alan egzersiz programi
zihinsel engelli bireylerin dikkat sturelerinin
distik olmasi nedeniyle kisa tutulmustur.
Egzersiz siiresinin kisa olmasi da bireylerin
yagsam kalitelerindeki degisimin anlamli sonug
vermemesine neden oldugu distintlmistir.

Ozel egitim ve rehabilitasyon
merkezlerinde Milli Egitim Bakanhginin 18
Mayis 2012 tarihli Resmi Gazete’de yayinlanan
6zel egitim kurumlari yonetmeligine gore
zihinsel engelli bireyler destek egitim
programina dahil edilmektedirler. S6z konusu
merkezlerde fizyoterapist ¢alismasina karsin
zihinsel engelli bireylere fiziksel destek egitim
verilememektedir.3! Caligmanin amaglarindan
biri de bu alanda fizyoterapistlerin etkinligini
kanitlamaktir. Ayrica bu alanda yapilan
¢alismalarin llkemizde az sayida olmasi
nedeniyle yapilacak olan calismalara katk:
saglayacaktir.

Limitasyonlar

Calismamiz 6zel bir merkezde yapildig i¢in
katilimc1 sayisinin sinirli olmasi ¢aligmanin bir
limitasyonudur. Katilime1 sayisi artirilarak ve
farkli merkezlerde yapilacak calismalara gerek
oldugu dustinmekteyiz. Ayrica literatirde 12
haftalik egzersiz programlari uygulanmasi
uygun goriilmesine ragmen zihinsel engelli
gocuklarda egzersizin devamlihgir saghk
acisindan etkili oldugu i¢in daha uzun siireli
caligmalarin yapilmasi gereklidir.

Sonug

Calismamizda duzenli fiziksel aktivite
zihinsel engelli bireylerde motor becerileri,
fiziksel aktivite seviyesini ve fiziksel uygunlugu
geligtirmigtir. Kigilerin fiziksel aktivitelere
katilim1 sadece fiziksel parametrelerine degil,
ayni zamanda bireylerin sosyal entegrasyonuna
da olumlu yonde etki edebilecegi
digtintilmektedir. Ayrica zihinsel engelli
bireylerin rehabilitasyonunda egitiminin yani
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sira fiziksel aktivite ve motor becerilerin
gelisimi acisindan fizyoterapistlerin rolinin
unutulmamasinin gerektigini diisinmekteyiz.

Tegekkiir: Yok.

Cikar catigmasi: Yok.

Finans: Yok.

10.
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Investigating spatiotemporal gait parameters and gait

stability in individuals with chronic idiopathic neck pain
Miige KIRMIZIZ, ibrahim Engin SIMSEK2, Ata ELVAN2, Omer AKCALI3, Salih ANGIN2

Purpose: The aim was to compare gait speed, step length, cadence and gait stability ratio (GSR) between individuals with
chronic idiopathic neck pain (CINP) and no-pain controls and investigate the relationship of disability with spatiotemporal gait
variables and GSR in individuals with CINP.

Methods: Twenty-five individuals with CINP (17 females, 8 males) and 25 no-pain controls (17 females, 8 males) recruited into
this study. All participants performed the 10-meter walking test in three walking conditions: Preferred walking (PW), walking
with head rotation (HRW), walking at maximum speed (MAXW). Video analysis method involving slow-motion camera (120fps)
was used to measure spatiotemporal gait parameters. GSR was calculated by dividing step counts per second to gait speed
(m/s).

Results: Individuals with CINP had slower gait speed and cadence in all walking conditions (p<0.05). In individuals with CINP,
step length was found to be shorter and GSR was significantly higher in only HRW (p<0.05). GSR values in all walking conditions
were found to be moderately correlated with NDI (r=0.507, r=0.533, r=0.516 for PW, HRW and MAXW, respectively, all p<0.01).
Step lengths in all walking conditions and preferred gait speed were found to be weakly correlated with NDI (For step lengths
r=-0.485, r=-0.440, r=-0.487 for PW, HRW and MAXW, respectively, all p<0.05; for preferred gait speed r=-0.473, p<0.05).
Conclusion: Our results suggested that individuals with CINP have altered spatiotemporal gait variables. Assessment of
spatiotemporal gait parameters and GSR may provide additional information for management of such disability, so should be
addressed in clinical assessment of CINP.

Keywords: Neck pain, Spine, Gait.

Yiiriiyiisiin zaman mesafe parametreleri ve yiiriiyiis stabilitesinin kronik idyopatik boyun agnl

bireylerde incelenmesi
Amag: Galismanin amaci kronik idyopatik boyun agnli bireyler ile agnsi olmayan kontrolleri yiiriiyiis hizi, tempo, adim uzunlugu
ve yiirilyiis stabilite orani (YSO) bakimindan karsilagtirmak ve kronik idyopatik boyun agnli bireylerde oziir diizeyinin yiiriiyiigiin
zaman mesafe parametreleri ve YSO ile iligkisini incelemektir.
Yontem: Calismaya 25 kronik idyopatik boyun agnh (17 kadin, 8 erkek) ve 25 agrisi olmayan birey (17 kadin, 8 erkek) dahil
edildi. Tim katilimcilar 10 metre yiirime testini li¢ yiirime kosulunda gerceklestirdi: Normal yiiriime (NY), bas rotasyonlariyla
yiirime (BRY) ve maksimum hizda yiiriime (MAKSY). Yiiriiyiisiin zaman mesafe parametreleri 120 fps’de agir cekim yapan
kamera ile degerlendirildi. YSO, yiiriiyiis hizinin (m/sn) saniyedeki adim sayisina boliinmesiyle hesaplandi.
Bulgular: Kronik idyopatik boyun agnili bireylerin yiiriiyiis hizi ve tempolannin tiim yiirime kosullannda daha diisiik oldugu
goriildii (p<0.05). Kronik idyopatik boyun agrili bireylerin adim uzunlugu sadece BRY kosulunda daha diisiik bulundu (p<0.05)
ve YSO sadece BRY kosulunda daha yiiksekti (p<0.05). Tiim yiirime kosullarindaki YSO ile 6ziir diizeyi arasinda orta siddette
korelasyon bulundu (NY, BRY ve MAKSY icin sirasiyla r=0.507, r=0.533, r=0.516, timii p<0.01) Tiim yiiriime kosullarindaki
adim uzunlugu ve normal yiirime hizinin ise 6ziir diizeyi ile zayif siddette korelasyon gosterdigi bulundu (NY, BRY ve MAKSY
kosullanndaki adim uzunlugu icin sirasiyla r=-0.485, r=-0.440, r=-0.487, tiimii p<0.05; normal yiiriime hizi igin r=-0.473,
p<0.05).
Sonug: Galismamizin sonugclari, kronik idyopatik boyun agnli bireylerin yiiriiyiis parametrelerinde olumsuz degisimler oldugunu
gosterdi. Farkh yiiriime kosullarindaki zaman mesafe parametreleri ve YSO'nun degerlendirilmesi 6ziir diizeyine iligkin bilgi
verebilecegi icin kronik boyun agrili bireylerin klinik degerlendirmesinde yer almalidir.
Anahtar kelimeler: Boyun agrisi, Omurga, Yiirilyiis.
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eck pain 1s the second common
‘ \‘ musculoskeletal disorder that affects
70% of the general population at one
point through their lifetime.! Although it is
thought that neck pain has a favorable
prognosis, the complaints of one-third of
individuals who experience neck pain do not
improve and continue to become chronic.23
Recent studies have shown that individuals
with chronic idiopathic neck pain (CINP) have
altered spatiotemporal gait variables. It was
shown that elders with CINP have lower gait
speed and cadence during walking with head
rotation compared to healthy elders.t Also, it
was found that adults with CINP exhibit lower
step length and gait speed compared to healthy
adults during walking with head rotation and
walking at maximum speed.? It was thought
that negative alternations in gait variables in
individuals with CINP are caused by decreased
balance abilities.#?> Neck pain may negatively
affect afferent input from cervical
mechanoreceptors, which have important
connections with vestibular, visual and postural
control systems, and thus may lead to disturbed
postural control, poorer postural stability and
balance.68

Gait stability ratio (GSR) is represented by
step counts per meter during walking. The
changes in GSR is mostly dependent on the ratio
of proportional changes in gait speed and
cadence.? Higher GSR value means to increase
in time spent on double support period and
decrease in dynamic components of gait, which
refers to more stable gait pattern.19 According to
our knowledge, there is no study investigating
gait stability in individuals with neck pain. We
have hypothesized that individuals with CINP
have a more stable gait pattern compared to no-
pain controls to compensate for their decreased
balance abilities.

Neck Disability Index (NDI) is the most
valid indicator of disability in activities of daily
living due to neck pain, however, it contains
items regarding activities related to cervical
spine.l112 We have thought that the effects of
CINP on activities related to cervical spine may
be associated with gait variables. Uthaikhup et
al. found that maximum gait speed of adults
with CINP is moderately correlated with NDI,
but other spatiotemporal gait variables in
different walking conditions were not found to
be significantly correlated with NDI.5> Further,
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GSR was found to be a more sensitive measure
of dynamic balance than other spatiotemporal
gait parameters,'%13 and thus, we have
hypothesized that GSR in different walking
conditions may be related to disability.

In the light of this information, the aim of
the study was to compare gait speed, step
length, cadence and GSR between individuals
with CINP and no pain controls in different
walking conditions and determine the
relationship of disability with spatiotemporal
gait variables and GSR in individuals with
CINP.

METHODS

Ethical approval was taken from Dokuz
Eylil Institutional Non-invasive Research
Ethics Board (No: 2017/08-26, Date:
13.04.2017). The signed informed consent was
obtained from all participants before their
participation. This study was conducted in the
motion analysis laboratory of the Dokuz Eylul
University between June and July 2017.

Participants

Twenty-five individuals with CINP (17
females, 8 males, age: 37.28+13.47 years) and
twenty-five no-pain controls (17 female, 8 male,
age: 36.6+14.2 years) participated in this study.
Inclusion criteria consisted of being between the
age of 18 and 65 years, experiencing neck pain
lasting longer than 3 months and scoring the
NDI higher than 10/ 100.5 Exclusion criteria
consisted of experiencing a neck trauma, having
other musculoskeletal problems that may affect
walking performance, neurological deficits, and
other diagnosed conditions that may affect
balance such as inner ear pathology, stroke,
circulatory disorder, diabetes, neurological
and/or vestibular pathologies. The individuals
who meet the inclusion criteria were directed to
the study by the physician.

The sample size was not calculated prior to
the study but was determined based on the
similar studies investigating the spatiotemporal
gait variables in individuals with CNP.45

Test procedure

All participants performed the 10-meter
walking test in three walking conditions:
Preferred walking (PW), walking with head
rotation (HRW), walking at maximum speed
(MAXW). Gait parameters were assessed at 10

Journal of Exercise Therapy and Rehabilitation



Kirmizi et al

meter in the middle of the 16 meter walkway.
First and last three meters of the walkway were
not measured to allow participants distance to
acceleration and deceleration. At least three
trials were performed before tests to familiarize
the participants with the walking conditions. It
was instructed verbally for PW condition that
“Please walk from the first line to the last line
at your comfortable speed”. For performing
HRW condition investigator instructed verbally
“Please walk from the first line to the last line
at your comfortable speed while turning your
head continuously from one side to the other
side”. For performing MAXW condition
investigator instructed verbally “Please walk as
fast as you can from the first line to the last”.
The 10-meter walking test was repeated three
times and averaged in each walking condition.
Also, the order of walking conditions was
randomized and one-minute rest was given after
each test. All participants were provided
standard shoes fitting their shoe-size (Aertex-
EWS80W for females, Aertex-LT500M for males).
Video analysis method involving slow-motion
camera (120fps) was wused to measure
spatiotemporal gait parameters (gait speed,
cadence and step length). GSR (step/m) was
calculated by dividing total number of completed
steps to distance (meter) walked with these
completed steps.

Neck Disability Index

Neck Disability Index consisting of 10 items
related to pain and activities of daily living is the
most valid questionnaire to assess disability
caused by neck pain. The maximum score which
a patient may get from this questionnaire is 100,
and the minimum is 0. Higher scores mean to
have more disability.!4

Video analysis method

Before this study, a pilot study was
performed to determine the validity and
reliability of the Video analysis method. Teen
healthy individuals recruited into the pilot
study. A mobile phone’s (Samsung, Galaxy Note
5) slow motion camera capturing 120 frames per
second was used. As this study, assessments in
the pilot study were performed in three walking
conditions involving PW, HRW, MAXW and
repeated three times in each walking conditions.
Fifty cm long cartons separated by 10 horizontal
lines and a photocell gates (Brower TC Timing
System USA) were placed at the beginning and
end of the 10 meter in the middle of the 16 meter

walkway. The time taken to walk 10 meter was
converted to meters/second (m/s) to calculate
gait speed. The average step length and cadence
were calculated by determining the total
number of completed steps based on the
horizontal lines. The cadence was calculated by
proportioning the total duration of these
completed steps to one minute. The distance
walked with completed steps was divided to
number of these completed steps to calculate
step length. While the analysing of the
recordings, the video speed was decreased to 1/8,
which allows detailed viewing. The intraclass
correlation coefficients (ICCs) were calculated
by analysing the data measured in 72 hours
apart. The correlation between the gait speed
values measured by photocell gates, which are
used in studies as a gold standard, and video
analysis method was calculated to determine
the validity of gait speed data.1516

Statistical analysis

Shapiro-Wilk test was used to determine if
data has a normal distribution. Independent
samples t-test was used to compare groups for
GSR and other gait variables. Repeated
measures ANOVA was performed to determine
the effects of walking conditions on gait
variables in both groups. If significant
differences were determined, Bonferroni
correction was used to determine which
conditions differ. Pearson correlation
coefficients were computed to find associations
between NDI and gait variables of individuals
with CINP.

RESULTS

Video analysis method’s reliability was
found to be good in PW-cadence (ICC= 0.880)
and was found to be excellent for all other
variables (ICC> 0.9). The gait speed data
measured by two devices showed an excellent
correlation in all walking conditions (r> 0.90 for
all). The results of the pilot study have shown
that video analysis method is valid and reliable.

Demographic characteristics were
presented in Table 1. There were no differences
in demographic characteristics between both
groups (p>0.05).

Individuals with CINP exhibited lower gait
speed and cadence in all walking conditions
compared to no-pain controls (p<0.05). In

Journal of Exercise Therapy and Rehabilitation



individuals with CINP, step length was found to
be shorter in only HRW (p<0.05), and GSR was
higher in only HRW (p<0.05) (Table 2).

In the control group, there were no
differences in gait speed, step length, cadence
and GSR between PW and HRW conditions
(p>0.05). However, the study group had lower
gait speed, step length and cadence (for gait
speed and step length p<0.001, for cadence p=
0.014) in HRW condition compared to PW
condition while there was no difference in GSR
(p>0.05). Also, gait speed, step length and
cadence in MAXW condition were found to be
higher (p<0.001) in both groups compared to the
two other conditions while GSR was lower
(p<0.001) (Table 2).

GSR values calculated in three walking
conditions were found to be moderately
(positive) correlated with NDI (r= 0.507 for PW,
r= 0.533 for HRW, r= 0.516 for MAXW, all
p<0.01). Step lengths in three walking
conditions were found to be weakly (negative)
correlated with NDI (r= -0.485 for PW, r=-0.440
for HRW, r= -0.487 for MAXW, all p<0.05). A
negative and weak correlation was also found
between preferred gait speed and NDI (r=-0.473,
p<0.05) (Table 3).

DISCUSSION

The results of this study suggested that
individuals with CINP have lower gait speed
and cadence in all walking conditions compared
to no-pain controls. In individuals with CINP,
step length was found to be lower in only HRW
condition. Also, when compared to no-pain
controls GSR was found to be higher in only
HRW condition in individuals with CINP.

Poole et al. found that elders with CINP
have lower cadence and gait speed and higher
gait cycle duration during walking with head
rotation at the 14-meter walkway compared to
healthy elders, but during walking with head
straight they found only higher gait cycle
duration.4 Another study comparing adults with
CINP and healthy adults suggested that adults
with CINP demonstrate lower gait speed and
step length in walking with head rotation and
walking at maximum speed at the 8-meter
walkway, but no difference was found in
walking with head straight.5 Unlike these, our
results suggested that there are differences in
gait speed and cadence during walking with
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head straight between individuals with CINP
and no-pain controls. This inconsistency may
have resulted from the difference between
studies regarding age groups or walking
distance where gait assessments were
performed. However, to our knowledge, there is
no study comparing the effects of neck pain on
gait variables between different age groups or
investigating the differences in spatiotemporal
gait variables between different walk distances.
There is only one study comparing gait speed
values measured at 4-meter and 10-meter
walking tests in healthy older adults and
aforementioned two walking tests were not
found to be sufficiently correlated to be used
interchangeably.!7 Further studies
investigating spatiotemporal gait parameters of
individuals with and without CINP and in
different walking distances are needed to
identify whether these tests may be used in
place for another.

Our results suggested that in HRW
condition individuals with CINP exhibit lower
gait speed, step length and cadence compared to
PW condition while no-pain controls did not
exhibit any differences between PW and HRW
conditions. Rotation of the head, which is a
natural stimulus for the semicircular canal and
may stimulate otolith organs, produces
vestibular sensory signals.1819 CINP may lead to
a secondary vestibular deficit because the pain
has a negative impact on inputs from numerous
cervical mechanoreceptors which have the
central and reflex connection with the vestibular
system.”20 The purpose of the decrease in gait
speed and related spatiotemporal variables in
HRW condition compared to PW condition may
be to compensate for the loss of vestibular
function or increase in abnormal vestibular
inputs.45 In addition to these, walking with
head rotation is more challenging walking
condition including an additional motor task.
There has been a lot of research suggesting that
there is a significant association between dual-
task performance and balance abilities and
individuals with better postural control have
better performance during walking with
additional motor tasks.21'2¢ Numerous studies
have shown that individuals with CINP have
decreased balance abilities,6820 and reduced
dual-task performance in individuals with CINP
may be a consequence of their decreased balance
abilities.
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Table 1. Demographic characteristics of both groups.

Neck Pain (N=25)

Controls (N=25)

X+SD X+SD
Age (year) 37.28+13.47 36.6+14.2 <
Body weight (kg) 69.76+12.51 65.65+11.26 <
Height (cm) 168.92+7.37 167.48+7.1 <
Body mass Index (kg/m2) 24.57+4.16 23.39+3.63 *
Gender (Female/Male) (n(%)) 17/8+68/32 17/8+68/32
Neck Disability Index (%) 23.92+5.96

* p<0.05, ** p<0.01.

Table 2. Gait parameters in preferred walking, walking with head rotation, and walking at maximum speed conditions for both

groups.

Neck Pain (N=25)

Controls (N=25)

X+SD X+SD
Preferred walking
Gait speed (m/sec) 1.29+0.17 1.43+0.20) *x
Step length (cm) 69.47+8.46 72.62+5.68) *ok
Cadence (steps/min) 112.43+6.32 117.71+8.95) *ok
Gait stability ratio (step/m) 1.46+0.17 1.38+0.11) w
Walking with head rotation
Gait speed (m/sec) 1.14+0.22 1.39+0.22) pak
Step length (cm) 64.83+8.76 71.0146.62) *ok
Cadence (steps/min) 103.28+14.68 116.79+10.75) *x
Gait stability ratio (step/m) 1.54+0.21 1.42+0.13) *ok
Walking at maximum speed
Gait speed (m/sec) 1.89+0.23 2.10+0.26) pak
Step length (cm) 81.66+9.66 85.82+7.24) <
Cadence (steps/min) 139.17+11.66 147.78+12.41) DG
Gait stability ratio (step/m) 1.24+0.14 1.18+0.1) @

* p<0.05, ** p<0.01.

Table 3. Correlation coefficients between disability and gait parameters of individuals with chronic idiopathic neck pain.

Neck Disability Index

Preferred walking Walking with head rotation Walking at maximum speed
Gait speed -0.473* -0.394 -0.396
Step length -0.485* -0.440* -0.487*
Cadence -0.121 -0.182 0.136
Gait stability ratio 0.507** 0.516** 0.533**

* p<0.05, ** p<0.01.
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To the best our knowledge, our study is the
first study investigating GSR in individuals
with CINP. It was suggested that the
relationship of balance ability during dynamic
weight-shifting with GSR is significantly
stronger than with gait speed or cadence and
GSR may be more useful to determine dynamic
balance ability related to walking. Also, GSR
was thought to be a more sensitive measure of
dynamic balance during walking than other
spatiotemporal gait parameters.1013 Results
from our study suggested that individuals with
CINP display higher GRS values compared to
no-pain controls in HRW condition, this
indicated that they have more stable gait
pattern in this condition. The increased GSR
value also means to decreased step length,
which is consistent with our results suggesting
that individuals with CINP have lower step
length in HRW condition compared to no-pain
controls.?

In this study, we found no differences in
GSR between PW and HRW conditions in both
groups. This issue may have resulted from a
compensation strategy for protecting gait
stability in more challenging walking condition,
HRW condition, by modifying spatiotemporal
gait variables. Individuals with CINP exhibited
significantly lower gait speed, cadence and step
length in HRW condition compared to PW
condition while no-pain controls did not. The
decreases in spatiotemporal gait variables of
individuals with CINP during HRW may have
led to maintain gait stability, which provides
compensation for decreased balance abilities.
However, walking in more challenging
conditions than this study may cause an
increase in GSR because proportionally more
decrease in gait speed than cadence may be
needed. Thus, there is a need for future studies
investigating spatiotemporal gait variables and
GSR values in challenging walking conditions
such as a concurrent cognitive task, visual
challenge or walking while simultaneously
performing two or more different tasks.

Uthaikhup et al. found that maximum gait
speed is moderately correlated with NDI, but
other spatiotemporal gait variables is not
significantly correlated.> Our results showed
that GSR values in all walking conditions are
modarately correlated with NDI, also step
length values in all walking conditions and
preferred gait speed are weakly correlated with
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NDI. This association may be a reflection of the
suggestion that GSR is a better indicator of
dynamic balance than cadence and gait
speed.10.13

Limitations

Our study involves individuals with CINP
scoring mild to moderate disability in NDI and
it is not known how GSR and other
spatiotemporal gait parameters are affected in
individuals with a more severe disability.
Further, we did not use a power analysis to
determine the optimal sample size.

Conclusion

Our results suggested that individuals with
CINP have altered spatiotemporal gait
variables. Also, they have a more stable gait
pattern during HRW compared to no-pain
controls. Assessment of spatiotemporal gait
parameters and GSR in different walking
conditions may provide additional information
for management of such disability, so should be
addressed in clinical assessment of CINP.

Acknowledgement: None.
Conflict of Interest: None.

Funding: None.

REFERENCES

1. Vernon HT, Humphreys BK, Hagino CA. A
systematic review of conservative treatments for
acute neck pain not due to whiplash. J
Manipulative Physiol Ther. 2005;28:443-448.

2.  Coté P, Cassidy JD, Carroll L, et al. The annual
incidence and course of neck pain in the general
population: a population-based cohort study.
Pain. 2004;112:267-273.

3. Goode AP, Freburger J, Carey T. Prevalence,
practice patterns, and evidence for chronic neck
pain. Arthritis Care Res. 2010;62:1594-1601.

4. Poole E, Treleaven J, Jull G. The influence of
neck pain on balance and gait parameters in
community-dwelling  elders. = Man  Ther.
2008;13:317-324.

5. Uthaikhup S, Sunkarat S, Khamsaen K, et al.
The effects of head movement and walking speed
on gait parameters in patients with chronic neck
pain. Man Ther. 2014;19:137-141.

6. Silva AG, Cruz AL. Standing balance in patients
with  whiplash-associated neck pain and
idiopathic neck pain when compared with

Journal of Exercise Therapy and Rehabilitation



Kirmizi et al

10.

11.

12.

13.

14.

15.

asymptomatic participants: a systematic review.
Physiother Theory Pract. 2013;29:1-18.
Pettorossi VE, Schieppati M. Neck
proprioception shapes body orientation and
perception of motion. Front Hum Neurosci.
2014;8:895.

de Zoete RM, Osmotherly PG, Farrell SF, et al.
Sensorimotor control in individuals with
idiopathic neck pain and healthy individuals: A
systematic review and meta-analysis. Arch Phys
Med Rehabil. 2017;98:1257-1271.

Ferraro RA, Pinto-Zipp G, Simpkins S. Effects of
an inclined walking surface and balance abilities
on spatiotemporal gait parameters of older
adults. J Geriatr Phys Ther. 2013;36:31-38.
Cromwell RL, Newton RA. Relationship between
balance and gait stability in healthy older adults.
J Aging Phys Act. 2004;12:90-100.

Misailidou V, Malliou P, Beneka A, et al.
Assessment of patients with neck pain: a review
of  definitions, selection  criteria, and
measurement tools. J Chiropr Med. 2010;9:49-
59.

Blanpied PR, Gross AR, Elliott JM, et al. Neck
pain: revision 2017: clinical practice guidelines
linked to the international -classification of
functioning, disability and health from the
orthopaedic section of the American Physical
Therapy Association. J Orthop Sports Phys Ther.
2017;47:A1-A83.

Rogers HL, Cromwell RL, Grady JL. Adaptive
changes in gait of older and younger adults as
responses to challenges to dynamic balance. J
Aging Phys Act. 2008;16:85-96.

Aslan E, Karaduman A, Yakut Y, et al. The
cultural adaptation, reliability and validity of
neck disability index in patients with neck pain:
a Turkish version study. Spine. 2008;33:E362-
E365.

Larson DP, Noonan BC. A simple video-based
timing system for on-ice team testing in ice

16.

17.

18.

19.

20.

21.

22.

23.

24.

hockey: A technical report. J Strength Cond Res.
2014;28:2697-2703.

Haugen TA, Tonnessen E, Seiler SK. The
difference is in the start: impact of timing and
start procedure on sprint running performance.
J Strength Cond Res. 2012;26:473-479.

Peters DM, Fritz SL, Krotish DE. Assessing the
reliability and validity of a shorter walk test
compared with the 10-Meter Walk Test for
measurements of gait speed in healthy, older
adults. J Geriatr Phys Ther. 2013;36:24-30.
Newlands SD, Abbatematteo B, Wei M, et al.
Convergence of linear acceleration and yaw
rotation signals on non-eye movement neurons
in the vestibular nucleus of macaques. J
Neurophysiol. 2017;119:73-83.

Gdowski GT, McCrea RA. Integration of
vestibular and head movement signals in the
vestibular nuclei during whole-body rotation. J
Neurophysiol. 1999;82:436-449.

Treleaven J. Sensorimotor disturbances in neck
disorders affecting postural stability, head and
eye movement control. Man Ther. 2008;13:2-11.
Liu-Ambrose T, Katarynych LA, Ashe MC, et al.
Dual-task gait performance among community-
dwelling senior women: the role of balance
confidence and executive functions. J Gerontol A
Biol Sci Med Sci. 2009;64:975-982.

Kobayashi S, Nakano W, Suzuki Y, et al.
Relationship of dual task performance ability
and balance ability in community-dwelling
elderly. J Physiother. 2015;101:e771.

Ansai JH, Aurichio TR, Rebelatto JR.
Relationship between balance and dual task
walking in the very elderly. Geriatr Gerontol Int.
2016;16:89-94.

Woollacott M, Shumway-Cook A. Attention and
the control of posture and gait: a review of an
emerging area of research. Gait Posture.
2002;16:1-14.

Journal of Exercise Therapy and Rehabilitation



JOURNAL OF
EXERCISE THERAPY
AND REHABILITATION
Journal of Exercise Therapy and Rehabilitation. 2019;6(3):156-162

ORIGINAL ARTICLE

Effect of robot assisted gait training on motor performance
in cerebral palsy: a pilot study

Devrim TARAKGI, Ahmet EMIR?, Eren AVCIL2, Ela TARAKCI3

Purpose: Children with Cerebral Palsy (CP) have significantly impaired motor performance. There are various rehabilitation
methods in rehabilitation in CP. Robot Assisted Gait Training (RAGT) is an alternative rehabilitation system in addition to other
therapies. This study aims to investigate effects of RAGT in children with CP.

Methods: Seventeen patients with spastic type CP, mean age 12.83+5.41 years, participated in this study. Muscles’ tone were
assessed with “Modified Ashworth Scale”, motor developmental level was analysed by “Gross Motor Function Scale (GMFM)”,
motor performance was assessed by “Gross Motor Performance Measure (GMPM)” balance and coordination was assessed
with “Paediatric Balance Scale (PBS)”. GEO robotic systems designed by Reha-Technology was used in treatment for 10 weeks
(45 minutes-3 days a week), which was composed of treadmill and stair training.

Results: The level of motor development, motor performance and balance has been detected to change positively at the end of
RAGT (p<0.05).

Conclusion: Robotic rehabilitation method such as walking, climbing stairs has a positive effect on the motor performance and
the balance parameters in patients with CP. However, there is not a certain protocol in which to define the level and duration of
application of RAGT for these patients.

Keywords: Cerebral palsy, Robotics, Motor performance, Gait.

Robot yardiml yiirime egitiminin serebral palside motor performans iizerine etkisi: pilot ¢calisma
Amag: Serebral palsili (SP) ¢ocuklarin motor performanslan ciddi derecede bozulmustur. Sp rehabilitasyonunda pek ¢ok
rehabilitasyon metodu kullanilmaktadir. Robot yardimh yiiriiyiis egitimi konvansiyonel rehabilitasyonlara ek olarak uygulanan
alternatif bir rehabilitasyon sistemidir. Calismanin amaci Robot Yardimh Yiirilyiis Egitiminin (RYYE) SP’li cocuklarda motor
performans iizerine etkisini aragtirmaktir.

Yontem: Spastik tip tanili, 12.83+5.41 yil yas ortalamasinda olan 17 hasta calismaya dahil edildi. Kas tonusu “Modifiye
Ashworth Skalas!” ile, motor gelisim seviyesi “Kaba Motor Fonksiyon Olgiitii” ile degerlendirildi, Motor performansi
degerlendirmek icin “Kaba Motor Performans Olciitii”, denge ve koordinasyonu degerlendirmek amaciyla “Pediatrik Denge
Skalasi” kullanildi. Diiz zeminde yiiriime ve merdiven ¢ikma olarak iki ayn modda 10 hafta siireyle haftada 3 giin 45 dk olarak
tedavi protokolii uyguland. Egitimlerde GEO robotik sistemi (Reha-Technology) kullanild.

Bulgular: RYYE sonunda motor gelisim seviyesi, motor performans ve denge parametrelerinde anlamli pozitif degisimler goriildii
(p<0.05).

Sonug: Yiirime ve merdiven ¢ikma gibi aktiviteleri igeren robot destekli rehabilitasyonun motor performans ve denge iizerine
olumlu etkileri vardir. Bununla birlikte RYYE'nin serebral palside uygulanabilirligi agisindan, uygulamanin seviyesi veya
durasyonu ile ilgili olarak belirli bir protokol veya goriis birligi bulunmamaktadir.

Anahtar kelimeler: Serebral palsi, Robotik, Motor performans, Yiiriime.
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condition that involves motor

impairments, activity limitations, and
participation restrictions that are caused by a
lesion in the immature brain.! CP is a
heterogeneous diagnosis united by the hallmark
symptom of a motor control deficit of varying
severity across individuals. The treatment goal
of physical therapy in CP is to improve motor
function and promote independence.2 Children
with CP have significantly impaired walking
capacity because of their motor impairments.
These motor impairments are multifactorial
such as spasticity, loss of selectivity, and muscle
weakness.?

In most cases, children with spastic CP
have at least two limbs affected, resulting in
impaired gross motor function, hand dexterity,
and ambulatory function, decreasing the
abilities for self-care and activities of daily living
(ADLs).*

Walking disorders are a common problem
in patients with CP. This motor task has
essential role in one’s mobility. With new
advances in neurorehabilitation, use of body
weight-supported treadmill training (BWSTT)
gave rise to achieve high repetition and optimal
gait pattern in locomotion training. To facilitate
delivery of BWSTT, motorized robotic systems
which called robot assisted gait training (RAGT)
was developed. Accordingly; robot-assisted gait
training is used to increase the dose of task-
specific gait training in neuro-rehabilitation.5
Robot-assisted gait training (RAGT) is
increasingly being wused to complement
conventional physical therapy in paediatric
neuro-rehabilitation.67

RAGT allows repeating a very large
number of steps during a single training session
and promotes the movement of limbs and trunk
to generate sensory information consistent with
locomotion, to enhance neuroplasticity and,
thus, to improve the potential for the recovery of
walking disability related to CP.8

Two types of robotic gait’s devices are
developed as end-effector and exoskeleton
devices. End-effector devices are basically based
on a system which works by applying
mechanical forces to distal segments of lower
limbs. Patient is secured with harness and
placed onto footplates which symmetrically
stimulate stance and swing phase of walking
according to normal gait pattern. Exoskeleton-

C erebral palsy (CP) is defined as a complex

type devices consist of robotic gait orthosis to
provide simulation of normal walking. In these
devices, robotic arms are aligned with
anatomical axes of the patient limb thus robotic
system can control both distal and proximal
segments of the patient lower limb. We used The
G-EO System (Reha Technology AG; Olten,
Switzerland) in this study, which is an end-
effector robotic device with fully programmable
footplates for gait and stairs climbing
training.”9

There are randomized controlled studies
and pilot studies which aim to investigate effects
of RAGT on motor parameters in different
neurological disorders such as stroke, spinal
cord injuries.l’® However, there are very few
studies which come along in CP compared to
studies with stroke and spinal cord injuries. And
also, no studies specifying utilisation of G-EO
system in children with CP was found.
Furthermore, the literature is still not clear on
which approach to RAGT protocol (treatment
duration, intensity etc) is  superior.
Additionally, more research is required to
explore how the therapy can be improved by
changing training intensity as rehabilitation
intervention for CP.

The aim of the present study was to
investigate the effects of RAGT on muscle tonus,
motor performance and balance parameters in
children diagnosed with CP.

METHODS

Participants

Seventeen patients (8 females, 9 males)
with spastic CP are included in this pilot study.
Inclusion criteria were (1) diagnosis of a CP and
classified at level II or III according to Gross
Motor Function Classification System
(GMFMCS), (2) ambulatory with or without the
use of an assistive device or ankle-foot orthosis,
(3) able to follow verbal instructions, (4)
physician approval to enter an exercise
program. The patients were excluded if they
have (1) any other neurologic disorders, (2)
complications from other health conditions
(cardiovascular or musculoskeletal conditions),
(3) contracture or muscle tonus >3 according to
Modified Ashworth Scale (MAS), (4) severe
osteoporosis and, (5) mental retardation
preventing them from following instructions.
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This study was approved by the Istanbul
Medipol University Institutional Review Board
(10840098-604.01.01-E.7039) and conducted
according to the Helsinki Declaration.

Outcome measures

The measurements were performed before
the intervention and after the intervention. All
assessments were made by the same
investigator. Demographic information of
individuals recorded to assessment form that is
prepared by researchers, iliopsoas, adductor,
hamstring, and gastrocnemius muscle tonus
assessed with MAS; motor developmental level
was assessed with Gross Motor Function
Measurement (GMFM); motor performance was
assessed with Gross Motor Performance
Measurement (GMPM); and balance and
coordination was measured with Paediatric
Balance Scale (PBS).

MAS is a 6- grade assessment method
evaluating muscle tonus by recording resistance
against passive motion which is most frequently
used method in international platforms.
Patients were evaluated in supine and relaxed.
Resistance was graded according to evaluation
findings of performance through repetitive and
rapid movements.

GMFM is an evaluation scale which shows
gross motor functions in children and changings
in these functions. It consists of successional
activities such as supine, prone, crawling
position, sitting, kneeling, standing, walking
and using stairs. During normal physiological
development. It is divided into 5 stages. There
are 17 items in Lying-rolling stage, 20 in sitting,
14 in crawling and kneeling, 13 in standing, 24
items in walking-running-climbing stage, thus,
there are 88 items in total.

GMPM is a valid and reliable evaluation
scale which evaluates movement quality
alterations in children with CP which is used on
children. Test includes 20 items from GMFM
and each one of these items are scored between
1 (severe abnormal) and 5 (normal) according to
3 features which determine performance. These
features include, stability, coordination, weight
shifting, dissociated movements and
smoothness.1!

PBS, consists of 14 items, is a modified
version of Berg Balance Scale for adults, which
is used for children. This test evaluates balance
in regard to function and has parameters such
as rise from sitting, standing, transfers,
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stepping, rotation.!213 This scale is a functional
assessment which consists of many maneuver
including passing from stable positions to
different positions and upright positions. Each
one of questions was scored between 0-4. Total
score is 56. Higher scores show better balance
performance.

Training protocol

After initial assessments, participants who
were recelving conventional physiotherapy for 2
days a week were trained for 10 weeks with
sessions of 45 minutes consisting treadmill and
stairs trainings and supervised by physical
therapist 3 times a week, using G-EO robotic
systems were designed by Reha Technology.
Participants were fitted with a security belt so
that a portion of their body weight could be
supported when walking in the device Figure 1.
Each session was lasted 45 minutes, and
included setup, instructions, rest breaks.
Manual assistance was not provided by the
physical therapist to promote an optimal gait
pattern. Verbal encouragement was provided as
needed. Participants did not wear their ankle-
foot orthosis or use a handrail during training.
Body weight support was set as 50% of
individual’s body weight and ground walking
speed was 1.5 km/h constantly.

Statistical analysis

Data which obtained from participants who
undergone this training protocol were analysed
statistically. The data were evaluated using the
Statistical Package for Social Science (SPSS)
v.21.0 software for Windows and by analysing
descriptive statistics (frequency, mean (X), and
standard deviation (SD). The Mann-Whitney U
Test was used to determine the effects of the
exercise program. A significance level of 0.05
was used.

RESULTS

A total 27 patients were assessed for
eligibility, 6 of them failed to meet the inclusion
criteria and 4 patients refused to participate in
the study. There was not any dropped-out from
the training group during 10 weeks follow up
period; a total of 17 patients completed our
study.

Demographic and clinical characteristics of
patients have shown at Table 1. The comparison
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Figure 1. RAGT with G-EO Systems including walking and stair
climbing.

Table 1. Demographic and clinical characteristics of the
children with spastic cerebral palsy.

X+SD
Age (year) 12.83+5.41
n
Gender (Female/Male) 8/9
Assistive devices (Yes/No) 4/13
Orthotic devices (Yes/No) 9/8

of the baseline-after training outcome measures
(muscle tone values of left-right iliopsoas,
adductor, hamstring, gastrocnemius muscles,

supine, prone, sitting, crawling, kneeling,
standing, walking values and total values
related to GMFM, GMPM and PBS) was
presented in Table 2. There was no statistically
significant difference is observed in muscle tone
after the treatment (p>0.05).

Total value of GMFM has found
117.33+66.33, 126.50+67.92, before and after
training respectively. Biggest differences have
seen in standing and walking parameters.

There was significant difference observed
in movement quality related to GMPM after the
training (p<0.05). Statistically significant
differences have found after the training related
to PBS parameters such as standing from
sitting, standing, transfers, stepping, rotation
(p<0.05).

No adverse events have occurred during the
study period of the current study.

DISCUSSION

Present evidences commonly show effects of
robot assisted gait training on adults. Therefore,
robotic rehabilitation is used more frequently in
cases such as traumatic brain injury, stroke, and
spinal cord injuries.!416 It is observed that in the
disease groups mentioned in the robotic
rehabilitation, RAGT works with various
systems (Lokomat, Volketswil, Switzerland; G-
EO Systems, Reha Technology, Olten,
Switzerland).!” But there are limited amount of
study in literature using robotic systems which
mentioned above on children with CP. On the
other hand, the studies in which investigates
effect of RAGT in CP have low-level evidence.

Carvalho et al. have investigated effects of
RAGT on different motor aspects of CP with a
meta-analysis. They included 10 study which is
RAGT was used in CP. They suggest that RAGT
has positive effect on motor performance in CP,
especially on gait speed, endurance and gross
motor functioning. They also stated that there is
no optimal training protocol or device
configuration regarding the studies in this
meta-analysis.18

Borggrafffe et al. have found significant
improvements on GMFM parameters after 3
weeks robotic-assisted treadmill therapy in
children and adolescents with gait disorders.?

In another study, Ming Wu et al. used a 3D
cable driven BWSTT (body weight supported
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Table 2. Muscle tone, motor performance and balance parameters baseline and after training.

Baseline Training After Training p
X+SD X+SD
Muscle tone
lliopsoas- Right 1.99+1.24 1.04+1.12 0.064
lliopsoas- Left 1.77+0.89 1.11+£0.59 0.068
Adductor- Right 1.16+1.16 1.14+1.06 0.789
Adductor- Left 1.12+1.09 1.00+£0.49 0.725
Hamstring- Right 1.83+1.16 1.44+1.12 0.074
Hamstring- Left 1.66+1.03 1.43+1.13 0.456
Gastrocnemius- Right 2.00+0.89 1.18+0.99 0.056
Gastrocnemius- Left 1.83+0.98 1.63+0.68 0.869
Gross Motor Function Measurement
Supine 20.66+10.30 20.3849.22 0.689
Prone 17.83+9.68 17.53+8.78 0.678
Sitting 40+19.55 41.16+19.11 0.456
Crawl and kneel 19+13.95 19.83+13.70 0.687
Standing 9.00+8.80 12.16+9.45 0.046*
Walking 9.00+8.98 11.83+£10.16 0.043*
Total 117.33+66.33 126.50+67.92 0.024*
Gross Motor Performance Measure 102.50+42.87 112.50+44.38 0.038*
Paediatric Balance Scale 11.33+13.41 16.33+14.69 0.045*

* p<0.05.

treadmill training) with a purpose of improving
locomotor function. 5 children with spastic CP
included 1in this study and they found
improvements on over ground gait speed
although these were not significant, GMFM
score had improved with no significance.20 Our
study has shown similar findings in standing
and gait subscales also total score of GMFM
according to literature as well, although no
significant improvements occurred in muscle
tone, significant improvements recorded in gait,
standing, subscales and total score of GMFM
and PBS.

There 1s also significant evidence about
body weight-supported treadmill training
association with neuromagnetic activity of the
somatosensory cortices in literature.2!

Van Hedel et al. studied 67 children with
CP retrospectively. They found significant
improvements in children with GMFM level 1V;
however there was no significance between
different GMFM level groups in walking related

outcomes.?2

Another study shows effect of BWSTT
which compared to over ground walking
training improve mobility equally. Therefore
robot assisted gait training which uses gait
orthoses could be more beneficial to improve
mobility.23

In the view of such information our study
was designed to see robot assisted gait training
as a dynamic impulse to trigger -cortical
mapping in cerebrum. As a result of this study,
significant changes were obtained particularly
on standing and walking parameters. Clinical
evaluation parameters were used due to absence
of particular evaluation protocol.

Improving walking ability to normal
patterns which is given utmost importance to
parents and rehabilitation experts is seen as the
primary goal of treatment for children with
CP.19.24 Therefore, treatment and rehabilitation
approaches aiming this subject have
importance. According to studies, parents may
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have very different perspective to medical and
rehabilitation interventions.21.23,:25

At recently, robot assisted gait training has
become popular and preference of parents and
physiotherapists with the lack of any specific
classification. RAGT which is applied as an
addition to neurodevelopmental treatment
methods positively effects motor performance
and balance activities such as walking, climbing
stairs in children with CP. However, there is no
specific protocol in which defines robot assisted
gait training at what level should be used or how
long should be maintained to use. The use of
specific, valid and reliable tests for robot
assisted gait training could be quite beneficial
for planning treatment.

Limitations

The most limiting factors in our study were
insufficient number of subjects and absence of a
control group to compare. Reasons of these
limitations are lack of numbers of institutes
which use robot assisted gait training in
pediatrics, and transfer difficulties of patients to
institutes. Despite the small number of subjects,
it is promising to observe positive effects of robot
assisted gait training. More studies which have
a great number of subjects with CP are needed.

Conclusions

The RAGT has positive effects on the motor
performance and the balance parameters in
patients with CP. However, there is absence of
certain protocol in which to define the level and
duration of application of application of RAGT
for these patients. There is a need for studies
which include more patients with CP regarding
the effect of robotics rehabilitation.
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Subakromiyal sikisma sendromu olan hastalarda omuzda
sik kullanilan fonksiyon oOlcekleri ile izometrik ve eksentrik

omuz kuvveti arasindaki iligki
Damla KARABAY?, Mehmet ERDURAN2, Cem 0ZCANS, Sevgi Sevi YESILYAPRAK#

Amag: Calismanin amaci subakromiyal sikisma sendromlu (SSS) hastalarda Constant Murley Skorlamasi (CMS) ve Kol, Omuz
ve El Sorunlan Anketi (DASH) ile izometrik ve eksentrik omuz kuvveti arasindaki iligkiyi aragtirmakti.

Yontem: Calismaya SSS’li 34 hasta alindi. Abduksiyon kuwveti 90° abduksiyonda izometrik ve 120-30° abduksiyon arasinda
eksentrik olarak 6lciildii. Eksternal rotasyon (ER) kuvveti 90° abduksiyon ve 90° ER pozisyonunda izometrik ve ayni pozisyonda
90 ER ve nétral rotasyon arasinda eksentrik olarak el dinamometresi ile 6l¢iildii. Omuz fonksiyonu CMS ve DASH ile
degerlendirildi.

Bulgular: CMS skoru ile izometrik ve eksentrik abduksiyon ve izometrik ve eksentrik ER kuvveti arasinda pozitif yonde orta-iyi
arasli diizeyde degisen iligki bulundu (p<0.05). CMS giinliik yasam aktiviteleri alt skoru ile izometrik abduksiyon ve ER, eklem
hareket acikiigi (EHA) alt skoru ile yalnizca izometrik abduksiyon (kuvveti arasinda orta derecede iligki vardi (p<0.05). CMS
kuvvet alt skoru ile izometrik ve eksentrik abduksiyon kuvveti ve izometrik ve eksentrik ER kuvveti arasinda iyi-miikemmel arasi
diizeyde degisen iliski bulundu (p<0.05). Diger parametreler arasinda anlamli iliski yoktu (p>0.05).

Sonug: SSS’li hastalarda omuz izometrik ve eksentrik kuvveti azaldikca CMS skoru ve dolayisiyla fonksiyon azalmakta, DASH
skoru ise degismemektedir. Bu hastalarda CMS omuz kas kuvveti ile, daha cok izometrik kas kuvveti ile iligkili fonksiyonel
kayiplan yansitmakta, DASH ise bu konuda yetersiz kalmaktadir.

Anahtar Kelimeler: Hasta tarafindan bildirilen sonug él¢iimleri, Kas kuvveti, Omuz sikisma sendromu, Rotatér manset.

The relationship between isometric and eccentric shoulder strength with commonly used

shoulder function scales in patients with subacromial impingement syndrome
Purpose: The aim of this study was to investigate the relationship between isometric and eccentric shoulder muscle strength
with Disabilities of Arm, Shoulder and Hand (DASH) questionnaire and Constant Murley Score (CMS) scales in patients with
subacromial impingement syndrome (SIS).
Methods: Thirty-four patients with SIS were included. The abduction strength was measured isometrically in 90° abduction and
eccentrically in 120-30° abduction, and external rotation (ER) strength was measured isometrically in 90° abduction-90° ER
and eccentrically from 90° ER to neutral rotation using a handheld dynamometer. Shoulder function was assessed by CMS and
DASH questionnaire.
Results: There were positive moderate-good correlations between CMS and isometric and eccentric abduction strength and
isometric and eccentric ER strength (p<0.05). There was a moderate correlation between CMS activities of daily living sub-score
and isometric abduction and ER strength, between range of motion sub-score and isometric abduction strength (p<0.05). CMS
strength sub-score was good to excellent correlated with the isometric and eccentric abduction strength and isometric and
eccentric ER strength (p<0.05). There were no significant correlations between other parameters (p>0.05).
Conclusion: The DASH score is stable while shoulder isometric and eccentric strength decreased accompanying with low CMS
score and function in patientwith SIS. The CMS reflects functional loss related to muscle strength, especially isometric strength.
DASH questionnaire is insufficient in this regard.
Keywords: Patient reported outcome measures, Muscle strength, Shoulder impingement syndrome, Rotator cuff.
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muz agrisi, hayatlarinin bir déneminde
Obireylerin yaklagik tgcte birini etkileyen

stk bir yakinmadir. Subakromiyal
sitkisma sendromu omuz agrisinin en sik
nedenidir ve rotatér manget tendonlarinin da
etkilendigi bu hastalarda fonksiyonel
kisithliklara neden olur.! Bununla beraber
hastaligin getirdigi maddi yikiin etkisiyle de bu
konu ¢ok ¢aligilan bir arastirma alani olmus ve
bu hastalarda kullanilmak tizere bircok 6l¢iim
araci gelistirilmigtir.1.2

Kas kuvvet oOlgimiu kastaki kuvvet
eksikliklerini belirlemek ve yapilan
muidahalenin etkinligini degerlendirmek

amaciyla kullanmilan bir fiziksel performans
Olgimudir.? Rotator mansget kaslarmin,
ozellikle omuz abduksiyon ve eksternal
rotasyonunu gergeklestiren kaslarin, kuvvet
6lcimili omuz klinik muayenesinde 6nemli bir
yere sahiptir.4 Subakromiyal sikisma sendromu
olan hastalarda omuz abduksiyon ve eksternal
rotasyon (ER) kuvvetinin azaldig1 gosterilmistir
ve kuvvetteki azalma gunlik yasamdaki
fonksiyonel kisitliliklarla iligkilendirilebilir.35.6

Hasta 06z bildirimine dayali o6lcekler
hastanin omuzla ilgili algiladigi agr1 ve
fonksiyon kisitliliklarini degerlendirir ve tedavi
etkinliginin degerlendirilmesinde klinik
pratikte ve arastirmalarda yaygin bir sekilde
kullanilir.” Ancak omuzda hasta bildirimine
dayali 6lgeklerin klinisyenin objektif olarak
oletigi fiziksel performans parametrelerini
yansitma yetenegi hala tartigsmali bir konudur.8
Rotator manset hastaliklarinda sik kullanilan
hasta 6z bildirimine dayal1 ¢lgeklerle izometrik
kuvvet arasindaki iligkiyi inceleyen ¢aligsmalar
fonksiyonel sonug¢ 6l¢glimlerinin kuvvetin az bir
kismini  yansittig1® veya  yansitmadigini
bildirmiglerdir.l® Fakat yapilan calismalarda
siklikla izometrik kuvvet ile olan iligki
incelenmigtir.81012 Yalniz bir ¢alismada Omuz
Agr1 ve Oziir Indeksi ile eksentrik, konsentrik
ve izometrik ER kuvveti arasindaki iligki
incelenmis ve izometrik kuvvet ile daha fazla
olmak tuzere orta diizeyde iligki bildirmistir.13
Gunlik yasamda omuzun elevasyonunu
gerektiren aktivitelerde tUst ekstremitenin
adduksiyon hareketi ile viicut yanina déonmesi
sirasinda omuz abduktér kaslarinda eksentrik
tip kasilma gergeklesir. Kas kuvvet 6l¢timleri
klinikte siklikla izometrik olarak yapilsa da bu
kasla ilgili tim kuvvet 6zelliklerini yansitmak
i¢in yetersiz kalabilir.l4 Son yillarda tendon
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yaralanmalarinin rehabilitasyonunda eksentrik
kasilma ile egzersiz egitiminin  O6nemi
vurgulanmakta ve bu konuda yapilan
¢alismalar omuz da dahil olmak tzere
artmaktadir.’> Boylece sonug¢ 06l¢imi olarak
kullanilan omuz fonksiyon 6lgeklerinin de
eksentrik egitimin etkinligini gésterebilmekteki
yetenegi 6nem kazanmaktadair.

Ust ekstremitenin genel yeti yitimi 6l¢timii
olan Kol, Omuz ve El Sorunlar: Anketi (DASH)
subakromiyal sitkisma sendromu olan
hastalarda degerlendirme ve tedavi etkinligini
belirlemede hem klinik pratik hem de
arastirmalarda yaygin olarak
kullanilmaktadir.'617 Roy vd. omuz problemi
olmayan bireylerde DASH ile omuz rotasyon
kuvveti arasindaki iligkiyi incelemis ve anlamli
bir iligki olmadigini rapor etmistir.’® Ancak
literatiirde simdiye kadar subakromiyal
sitkisma sendromu olan hastalarda DASH ile
omuz kuvveti arasindaki iligkiyi inceleyen bir
calismaya rastlanmamigtir. Bunun yaninda
omuza 0zgu bir 6lgek olan Constant Murley
Skorlamasi (CMS) hasta 6z bildirimine dayali
fonksiyon degerlendirmesinin yaninda
klinisyen tarafindan olgiilen omuz izometrik
abduksiyon kuvvetinin de dahil oldugu fiziksel
O6lgim komponenti de igermektedir.!® Bu
yoniyle diger o&lgeklere gore avantajli gibi
gorunse de bu skorlamanin eksentrik omuz
kuvveti ile iligkisi hala belirsizdir.

Calismamizin amaci1 subakromiyal sikisma
sendromu olan hastalarda omuzda sik olarak
kullanilan fonksiyon o6l¢ekleri olan DASH ve
CMS ile izometrik ve eksentrik omuz kas
kuvveti arasinda bir iliski olup olmadigini
arastirmakti.

YONTEM

Calismamiza Dokuz Eylul Universitesi
Ortopedi ve Travmatoloji Anabilim Dal
poliklinigi ve Izmir Katip Celebi Universitesi
Ataturk Egitim ve Arastirma Hastanesi
Ortopedi ve Travmatoloji klinigine bagvuran ve
onceden belirlenmis gegerli kriterlere gore20
arastirmaci ortopedistler tarafindan
subakromiyal sikigsma sendromu tanis1 alan
bireyler alindi. Degerlendirmeler Dokuz Eylil
Universitesi Fizik Tedavi ve Rehabilitasyon
Yiiksekokulu'nda Eylil 2017-2018 arasinda
gergeklegtirildi. Calismaya alinma kriterleri; 18
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yas ve Usti olmak, omuzun 90° abduksiyon-90°
ER pozisyonunda agrisinin artmamasi (ER kas
testi icin), Tiirkce okuyup anlayabilmek olarak
belirlendi. Pasif omuz eklem hareket acikliginda
2 veya daha fazla planda %50 ve daha fazla
kisithilik olmasi, omuz agrisimin Gorsel Analog
Skala’ya gore 7/10’ye esit veya c¢ok olmasi,
glenohumeral instabilite (pozitif korkutma,
relokasyon veya pozitif sulkus testi), omuz
bélgesinde kirik veya cerrahi hikayesinin
olmasi, omuz fonksiyonunu etkileyebilecek
baska bir tani, sistemik bir muskuloskeletal
hastaliginin olmasi, servikal omurga
hareketiyle boyun ve omuz agrisinin olmasi ve
bilinen goglus deformitesi ve skolyoz tanisi
olmasi durumlarinda hastalar c¢alismaya
alinmadi. Calismaya baslamadan o6nce Dokuz
Eyliil  Universitesi  Girisimsel  Olmayan
Calismalar Etik Kurulundan etik kurul onay:
alind1 (Tarih: 28.07.2016, numara: 2837-GOA).
Hastalar ¢calisma oncesinde arastirmanin amaci
ve degerlendirmeler hakkinda yazili ve sézli
olarak bilgilendirilip, gonilli onam formunu
imzaladilar. = Hastalarin  demografik  ve
hastalikla lgili bilgileri sorgulandi.
Calismamizdaki tiim élgtimler ayn giin yapild.

Calisma oOncesi literatirde subakromiyal
sitkisma sendromu olan hastalarda kuvvet ile
DASH arasindaki anlaml iligkinin gosterildigi
bir bagka calismaya rastlamadik. Bu nedenle
calismamizda G*Power (version 3.1.9.2;
Germany) yazilimimi kullanarak 0,50 etki
buyukliginde, %90 gi¢ ve %5 tip 1 hata
seviyesinde DASH ile omuz kuvveti arasinda
anlamli korelasyon elde etmek igin gereken
orneklem buyukligini 34 katilime1 olarak
hesapladik.

Kuvvet degerlendirmesi

Calismamizda omuz abduksiyon ve ER kas
kuvveti Microfet 3 (Hoggan Health, Salt Lake
City, UT, ABD) el dinamometresi ile izometrik
ve eksentrik olarak o6lgiildi. Katilimcilara her
test icin skapulasin1 6gretilen pozisyonda
tutarak lgili kas  kontraksiyonunu
gerceklestirmesi sOylendi. Izometrik kuvvet
testleri i¢in katilimcilara degerlendirmeyi
yapan fizyoterapist ve katilimcimin eforu
eslesene kadar ilgili kas kontraksiyonunu
saglamasi s6ylendi.2! Eksentrik kas testleri igin
fizyoterapist 30°/sn’lik bir hizda hastanin
kolunu hareket agikligi boyunca dinamometre
ile iterken, katilimcilardan maksimum Kkas
eforunu gerceklestirmeleri istendi.22 Ug ardigik

tekrarin ortalamasi1 kaydedildi. Kas kuvvet
testleri randomize olarak yapildi ve test
sirasinda acgiga c¢ikan kuvvet kilogram olarak
6l¢tiildii. Yorgunlugu onlemek igin, tekrarlar
arasinda 30 saniye ve testler arasinda 1 dakika
dinlenme siiresi verildi. Hasta kuvvet testleri
sirasinda sandalyede dik oturdu. Abduksiyon
kuvvetinin izometrik 6l¢imiinde omuz skapular
diizlemde 90° elevasyonda ve ER’de ve dirsek
ekstensiyonda iken diren¢ elbilegi lizerinden
asag1 yonde verilerek izometrik test yapildi.23
Eksentrik  abduksiyon testinde katilimci
maksimal abduksiyon eforu olustururken testi
gerceklestiren fizyoterapist Ust ekstremiteyi
skapular diizlemde 120° abduksiyondan 30°
abduksiyona iterek gotiirdi.2223 Eksentrik
omuz abduksiyon 6l¢limii sirasinda omuz agilari
su kontrollii inklinometre (Fabrication End Inc,
NewYork, ABD) ile kontrol edildi. ER
kuvvetinin izometrik 6&l¢giminde omuz 90°
abduksiyon, 90° ER ve dirsek 90° fleksiyonda
iken el bilegi tlzerinden internal rotasyon
yoninde itilerek izometrik test yapildi.2!
Eksentrik kuvvet testinde 1ise basglangigta
katilimc1 ve dinamometre pozisyonu izometrik
testleme ile ayniydi. Katilimeci maksimal ER
eforu  olustururken fizyoterapist omuzu
maksimal ER’den nétral rotasyona iterek
gotirdi.22 El dinamometreleri ile yapilan omuz
kuvvet oOlgiimlerinin gegerli ve glivenilir bir
yontem oldugu literatiirde go6sterilmigtir.21.23
Calisma oOncesi 10 asemptomatik omuzda
gerceklestirdigimiz pilot c¢alismada simf ici
korelasyon katsayisi (3, k) izometrik abduksiyon
icin 0.913, eksentrik abduksiyon i¢in 0.980,
izometrik ER icin 0.949 ve eksentrik ER icin
0.954 olarak belirlendi.

Fonksiyon degerlendirmesi

Fonksiyon o6lgimu igin CMS ve DASH
Olgekleri kullanmildi. CMS; 15 puani agri, 20
puani ginliuk aktiviteler, 40 puani agrisiz eklem
hareket acikhig, 25 puani kuvvet
parametresinden olusan toplam 100 puanlik bir
Olgektir.1® Agr1 ve gunlik yasam aktiviteleri
hasta tarafindan degerlendirilirken, eklem
hareket aciklig1 ve kuvvet klinisyen tarafindan
degerlendirilir. Calismamizda CMSnin Turk
diline uyarlamasi1 yapilarak standardize
uygulama protokolii olugturulan modifiye
versiyonu kullanildi.192¢ DASH ust ekstremite
kas iskelet sistemi hastaliklar: i¢in geligtirilmis
bolgesel bir sonug anketidir.2?> Bu anket ile
hastalarin yeti yitimi diizeyi 511 Likert ile
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yanitlanan 30 soru sonucunda belirlenir; 21
soru fiziksel fonksiyonu, 3 soru sosyal/rol
fonksiyonunu ve 6 soru ise hastanin
semptomlarin1 sorgular. CMS’de diisik skor,
DASH’da yuksek skor daha fazla agr1 ve yeti
yitimini igaret eder.l® CMS rotator manset
problemi olan hastalarda en ¢ok kullanilan ve
subjektif hasta degerlendirmesinin yaninda
klinisyen degerlendirmesiyle de omuza o6zgi
fonksiyonu degerlendiren bir 6l¢ektir.416 DASH
ise yalnmizca omuz degil tim ust ekstremitenin
fonksiyonunu 6lcerek bu yoniiyle subakromiyal
sikisma sendromunda kullanilan diger omuza
ozgu Olgeklerden ayrilmaktadir.1®6 Ayrica omuz
problemlerinde en sik kullanilan anketlerden
biridir.1” Bu nedenle c¢aligmamizda fonksiyon
etkilenimini degerlendirmek i¢in bu 2 o6lgek
kullanldz.

Istatistiksel analiz

Tanimlayici  analizler ve frekanslar
hastalarin demografik ve hastalikla iligkili
verilerinin sunumu i¢in kullanildi. Surekli
verilerin normal dagilimi Shaphiro-Wilk testi
ile belirlendi. Ol¢iim verileri arasindaki iligki
degigskenlerin normal dagildigi durumda
Pearson Korelasyon Katsayis: ile analiz edildi.
Degiskenlerden en az biri normal dagilim
gostermiyorsa iliski Spearman Korelasyon
Katsayisi ile degerlendirildi. Anlamhihik diizeyi
p<0.05 olarak belirlendi.

BULGULAR

Calismaya 231 kadin 111 erkek 34
subakromiyal sikisma sendromu olan hasta
alindi. Hastalarin demografik ve hastalikla ilgili
verileri Tablo 1’de, kuvvet ve fonksiyon
sonuglar: Tablo 2°de sunulmustur.

CMS toplam skoru ile omuz izometrik (r =0.
663) ve eksentrik (r =0.581) abduksiyon ve
izometrik (r= 0.563) ve eksentrik (r=0.526) ER
kuvveti arasinda pozitif yoénde orta-iyi arasi
diizeyde degisen iligki bulundu (p<0.05) (Tablo
3). CMS alt skorlarindan agr1 ile omuz kuvveti
arasinda istatistiksel olarak anlaml iliski
gozlenmedi (p>0.05). Bununla birlikte, CMS
ginlik yagsam aktiviteleri alt skoru ile
izometrik abduksiyon (r= 0.358) ve ER (r=
0,419) kuvveti, CMS eklem hareket aciklig1 alt
skoru ile yalnizca izometrik abduksiyon kuvveti
(r= 0.394) arasinda pozitif yonde orta derecede
iligki vardi (p<0.05).
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Tablo 1. Hastalarin demografik ve hastalikla iligkili bilgileri.

X+SD
Yas (yil) 45.77+15.49
Boy (m) 1.660.11
Viicut agirhigi (kg) 73.82+16.21
Viicut kiitle indeksi (kg/m?) 26.57+4.36

Ortanca (min-maks)

Semptom siiresi (ay) 5.00(3.00-48.00)

Sayi (%)
Cinsiyet (Kadin/Erkek) 23/11(68/32)
Dominant kol 34 sag (100)
Etkilenen kol (sag/sol) 20/14 (59/41)

Tablo 2. Hastalarin kuvvet ve fonksiyon skorlari.

X+SD

Kuvvet (kg)

izometrik abduksiyon 6.92+2.35

izometrik eksternal rotasyona 7.85(3.97- 15.80)

Eksentrik abduksiyon2 7.08 (3.03- 14.83)

Eksentrik eksternal rotasyon 10.02+3.26
DASH 44.36+£19.34
CMS

CMS- agna 5.00 (0- 14.00)

CMS- giinliik yagam aktiviteleri 9.68+3.29

CMS- eklem hareket acikhgi 20.71+7.78

CMS- kuwvet 15.33+5.24

CMS- Toplam 51.76+£15.39

CMS: Constant Murley Skoru; DASH: Kol, Omuz ve El Sorunlan Anketi.
aVeriler ortanca (minimum-maksimum) olarak verildi.

Gunlik yasam aktiviteleri ve eklem
hareket agikligi alt skorlari ile diger kuvvet
parametreleri arasinda istatistiksel olarak
anlaml iligki yoktu (p>0.05). Son olarak, CMS
kuvvet alt skoru ile izometrik (r= 0.908) ve
eksentrik (r= 0.933) abduksiyon kuvveti
arasinda miikemmel, izometrik (r= 0.687) ve
eksentrik (r= 0.870) ER kuvveti arasinda iyiden
mikemmele pozitif yoénde iligki bulundu
(p<0.001).

DASH ile omuz kuvveti arasinda
istatistiksel olarak anlamli iligki gézlenmedi
(p>0.05).
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Tablo 3. Fonksiyon él¢iimleri ile kuvvet arasindaki korelasyonlar.

CMS- CMS- CMS- CMS- CMS-
DASH Toplam agne® GYA hareket kuvvet
r (p) r(p) r (p) r(p) r(p) r(p)

izometrik abduksiyon -0.338 0.663** 0.302 0.358* 0.394* 0.908**
(0.051) (<0.001) (0.083) (0.038) (0.021) (<0.001)
izometrik eksternal rotasyona -0.289 0.563* 0.240 0.419* 0.257 0.687**
(0.098) (0.001) (0.171) (0.014) (0.143) (<0.001)
Eksentrik abduksiyon? -0.215 0.581** 0.225 0.243 0.309 0.933**
(0.223) (<0.001) (0.200) (0.167) (0.075) (<0.001)
Eksentrik eksternal rotasyon -0.229 0.526* 0.068 0.225 0.266 0.870**
(0.193) (0.001) (0.704) (0.200) (0.129) (<0.001)

*p<0.05. **p<0.001. r: Pearson korelasyon katsayisi. 2Veriler rho (p) (Spearman korelasyon katsayisi). CMS: Constant-Murley Skoru. DASH: Kol, Omuz ve El

Sorunlan Anketi.

TARTISMA

Calismamizin sonuglarina gére subakromiyal
sitkisma sendromu olan hastalarda izometrik ve
eksentrik olarak &lglilen abduksiyon ve ER
kuvveti ile CMS arasinda pozitif yonde ortadan
iyiye iliski bulundu. Ayrica CMS alt
skorlarindan giinlik yasam aktiviteleri ile
izometrik omuz kuvvetleri arasinda ve eklem
hareket acikligi alt skoru ile izometrik
abduksiyon kuvveti arasinda pozitif yonde orta
diizeyde anlamh iligki vardi. Son olarak CMS
kuvvet alt skoru ile omuz kuvvet parametreleri
arasinda pozitif yonde iyi-mikemmel aras:
diizeyde degigen iligki belirlendi. DASH ile
omuz kuvveti arasinda istatistiksel olarak

anlamli bir iligki goézlenmedi. Buna gore
subakromiyal sikigma sendromu olan
hastalarda CMS hem izometrik hem de
eksentrik abduksiyon ve ER

kuvvetiyleiligkilivken, DASH omuz kuvvetiyle
iligkili bulunmamaistir.

Hasta tarafindan bildirilen sonug ol¢utleri,
hastaligin saghga ve yeti yitimine olan
etkilerine dair hastanin gérisi hakkinda bilgi
saglar.21625 Literatirde subakromiyal sikisma
sendromu spekturumundaki hastalarda hasta
tarafindan bildirilen omuza 06zgi fonksiyon
Olcekleri ile omuz kuvveti arasindaki iligkiyi
inceleyen bazi ¢aligsmalar fonksiyon ve kuvvetin
iligkili olmadigini,810.11.13 hazilari ise aralarinda
zayif-iyi diizeyde bir ilisgki (= 0.34-0.67)
oldugunu bildirmigtir.1'13 CMS omuza 6zgl
olarak tasarlanan agri, gunlik yasam
aktiviteleri, eklem hareket aciklig1 ve kuvvetin

degerlendirildigi ve subakromiyal sikisma
sendromu olan hastalarda yapilan tedavinin
etkinligini belirlemede en sik kullanilan
skordur.t Olgek yalmizca hasta tarafindan
bildirilen yeti yitimi ve agr1 gibi subjektif
parametreleri degil, ayrica klinisyen tarafindan
degerlendirilen kuvvet ve eklem hareket aciklig1
gibi fiziksel paremetreleri de icerir ve bu
yoniiyle omuzda sik kullanilan diger 6lgeklerden
ayrilir.1619 Calismamizda CMS ile izometrik ve
eksentrik olarak degerlendirilen omuz kuvvet
parametreleri arasinda pozitif yonde orta-iyi
aras1 dizeyde degigen iligki belirlendi. Omuz
kuvveti azaldik¢ca hastalarin CMS ile o6l¢ulen
yeti yitimi de azaliyordu. En yuksek iligki omuz
izometrik abduksiyon kuvveti ile gézlendi. Bu
buytk olasilikla CMS’nin izometrik abduksiyon
kuvvet degerlendirmesi icermesine
baglanabilir.® Vidt vd. rotator manset yirtigi
olan hastalarda izometrik abduksiyon eklem
momenti ile Basit Omuz Testi skoru (r= 0.58) ve
Amerikan Omuz ve Dirsek Cerrahisi Omuz
Degerlendirme Olcegi skoru (r= 0.63) arasinda
iligki oldugunu ve Western Ontario Rotator
Manset Olgegi sonucu ile anlamli iligki
olmadigin1  bildirmistir.l? Bunun disinda
Macdermid vd.13 kronik rotator manset tendiniti
veya sikismasi olan hastalarda izometrik,
konsentrik ve eksentrik olarak omuz internal
rotasyon ve ER kuvvetinin Omuz Agr1 ve Oziir
Indeksi ile iligkisini incelemistir. Bu indeks ile
omuz izometrik (r= 0.56) ve eksentrik ER (r= 0.
46) kuvveti arasinda iligki bildirilmis ve
izometrik  kuvvetin omuz fonksiyonunun
eksentrikten daha iyi bir belirleyici oldugu ileri
surtalmustiur.’® Calismamizda da CMS ile
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6lcilen fonksiyon en disik derecede iligkiyi
eksentrik ER kuvveti ile gosterdi. Ayrica CMS
ile olgilen fonksiyon eksentrik abduksiyon
kuvveti ile izometrik abduksiyon kuvveti ile
oldugundan daha diigiik bir iligskiye sahipti.
Buna ek olarak CMS skoru abduksiyon

kuvvetiyle eksternal rotasyon kuvvetiyle
oldugundan daha ¢ok iligkiliydi. Ayrica
izometrik ve eksentrik iligki  degerleri

literatiirdeki ayni hastalik spekturumunda
bildirilen hasta bildirimine dayali O6lgeklerin
abduksiyon ve ER ile olan iligkilerinden daha
yiksekti.1t'13  Bu ¢alismalarda kullanilan
6lceklerde bulunan iligki sonug¢larinda oldugu
gibi, calismamizda kullanilan CMS olgegi de
subakromiyal sikigma sendromu olan
hastalarda izometrik ve eksentrik kuvvet
etkilenimini gostermede kullanilabilecek
6lcekler arasinda sayilabilir.

Izometrik ve eksentrik olarak él¢iilen omuz
abduksiyon ve ER kuvveti CMS alt skorlarindan
en yuksek iligkiyi kuvvet alt skoru ile gosterdi.
Bunun yaninda izometrik omuz abduksiyon ve
ER kuvveti azaldik¢a hastanin CMS ile 6l¢iilen
hasta tarafindan bildirilen ginlik yasam
aktivitelerindeki etkilenimi de artiyordu. CMS
giinlik yasam aktiviteleri alt skoru, hastanin
omuzunun gunlik aktiviteler ve diger
aktiviteler sirasinda ne kadarin1 yapmasina izin
verdigini ve uykudaki rahatsizligin1 sorgulayan
fonksiyonu genel olarak 6l¢en bir boliimdiir.16:24
Bu sonuglara gore subakromiyal sikigsma
sendromu olan hastalarin gunlik yasamda
omuzun izometrik fonksiyonunun 6n planda
oldugu yani belirli omuz elevasyon acilarinda
distalin hareketi sirasinda omuzun
stabilizasyonunun gerektigi aktivitelerde daha
cok yeti yitimi yasadig1 soylenebilir. Izometrik
abduksiyon kuvveti ayrica CMS eklem hareket
acikligi alt skoru ile de orta derecede iligki
gbsterdi.  Izometrik  abduksiyon  kuvveti
azaldikca hastanin agrisiz eklem hareket
acikhigi azaliyordu. CMS skorundaki eklem
hareket aciklig1 alt skoru, agrisiz yapilan omuzu
kaldirma ve internal rotasyona getirme gibi
konsentrik iglerin yam sira omuzun izometrik
abduksiyon pozisyonlarinda rotasyon
hareketlerini degerlendirir.16.19.24 Eklem
hareket acikligr alt skorunun yalnizca omuz
izometrik  abduksiyon kuvveti ile iligki
gostermesinin nedeni izometrik abduksiyon
pozisyonunda yapilan hareketleri icermesi
olabilir. CMS eklem hareket aciklig1 alt skoru
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omuz abduksiyonunun konsentrik ve izometrik
fazlarimi degerlendirdiginden eksentrik kuvvet
kayiplarinin agrisiz eklem hareket acikligina
etkisini yansitmiyor olabilir.

Literatiirde hasta tarafindan bildirilen
genel Ust ekstermite yeti yitimi &lgegi olan
DASH ile omuz kuvveti arasindaki iligkiyi

subakromiyal sitkigma sendromu olan
hastalarda inceleyen bir calismaya
rastlanmamagtir. Etkilenimi olmayan

omuzlarda yapilan bir ¢alisma omuz ER ve
internal rotasyon kuvveti ile DASH arasindaki
iligkiyi incelemis ve kuvvet ile DASH arasinda
iliski (r=-0.03 - -0.6) olmadigini bildirmistir.!8
Buna karsin bagka bir ¢alismada meme kanseri
hastalarinda DASH1In omuz abduksiyonu
(skapsiyon) ile iyi diizeyde iligkili oldugu, omuz
ER kuvveti ile ise iligkili olmadig1 rapor
edilmigtir.26 Calismamiz subakromiyal sikigsma
sendromu olan hastalarda DASH ile omuz
kuvveti arasindaki iligkiyi inceleyen ilk
calismadir. Calismamizda DASH 1ile omuz
abduksiyon ve ER kuvveti arasinda istatistiksel
olarak anlamli iliski bulunmamistir. DASH
yalmizca omuzun degil tim ust ekstremitenin
glinlik yasamdaki fonksiyonunu
degerlendirdigi  i¢gin  omuzun  kuvvetini
yansitmakta yetersiz kalmig olabilir.16 DASH
kuvvet degerlendirmesi icermemektedir.
Literatiirde omuza ait problemi olan hastalar
tarafindan bildirilen fonksiyon 6l¢eklerinin de
¢esitli omuz kuvvet 6lgiim degerleriyle iligkisi
bulunmamigstir.810.11 Buna karsin ¢calismamizda
CMS ile kuvvet arasinda orta-iyi arasi diizeyde
degigen iligki bulunmustur. Bunlar1 gz 6niine
aldigimizda DASH'1n kuvvetle iligkisinin
saptanmamas1 hasta tarafindan bildirilen
6lceklerin kuvveti yansitmadaki
yetersizliginden de kaynaklaniyor olabilir.

Limitasyonlar

Calismamizin  limitasyonu  fonksiyon
O6lgimi i¢in yalmizca DASH ve CMSnin
kullanilmasi1 ve diger Olgeklerle omuz
kuvvetinin 1iligskisine bakilmamasidir. Fakat
calismamizda kullanilan anketler subakromiyal
sitkisma sendromu literatiirinde 6nemi olan ve
bu hasta grubunda sik kullanilan anketler

oldugundan omuz fonksiyonunu
degerlendirmek i¢in kullanilmigtir.417

Sonug

Bu ¢alismanin sonuglarina gore,
subakromiyal sitkigma sendromu olan

hastalarda izometrik ve eksentrik abduksiyon
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ve ER kuvveti ile CMS arasinda orta-iyi arasi
diizeyde degigen iligki bulunmaktadir. Ayrica
CMS alt skorlarindan giinliik yagsam aktiviteleri
ile izometrik omuz kuvvetleri arasinda ve eklem
hareket acikligi alt skoru ile izometrik
abduksiyon kuvveti arasinda orta derecede
iligki vardir. CMS kuvvet alt skoru ile omuz
kuvveti arasinda iyi-miikemmel arasi diizeyde
degisen iligki bulunmaktadir. DASH ile omuz
kuvveti arasinda ise iligki yoktur. Buna gére
omuz izometrik ve eksentrik kuvvetleri
azaldikca CMS ve dolayisiyla fonksiyon
azalmakta, DASH ise degigsmemektedir. CMS
bu hastalarda kuvvetle 1ilgili fonksiyonel
kayiplar yansitirken DASH 6lcegi
yansitamamaktadir. Neden sonug iligkisinin
incelendigi ileriki ¢aligmalarla omuz kuvvetinin
CMS ile o¢lgilen fonksiyonun ne kadar
belirleyicisi oldugunun gosterilmesi 6nemlidir.
Ayrica, ¢alismamizin sonuglarina gére CMS
izometrik omuz kuvveti ile ilgili fonksiyonel

kayiplari daha iyi gostermektedir.
Subakromiyal sitkisma sendromu  olan
hastalarda eksentrik kuvvet kayiplarinin

fonksiyonel yetersizliklerle iligkisini daha iyi
Olcebilecek hasta tarafindan bildirilen sonug
6lcttlerinin gelistirilmesine ihtiyag vardir.

Tegekkiir: Yok.
Cikar catigmas:: Yok.

Finans: Yok.
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Fizyoterapi ve rehabilitasyon ogrencilerinin benlik saygisi,
atilganlik ve empati duzeylerinin aragtiriimasi

Meltem YAZICI, Candan TERZIOGLU2

Amag: Fizyoterapi ve rehabilitasyon béliimlerinin egitimlerine dikkat cekmek ve bu bélimdeki 6grencilerin benlik saygisi,
atilganlik ve empati becerilerini belirlemek ve gelisimlerine yonelik ¢oziim 6nerileri sunmakti.

Yontem: Calisma, 2017- 18 6g8retim yili sonunda 6zel bir iiniversitenin fizyoterapi ve rehabilitasyon boliimii 6grencileriyle
yapildi. Calismaya, goniillii olan 1- 4. sinif 6grencilerinden olugsan 20.60+2.15 yil yas ortalamasina sahip toplam 124 6grenci
katildi. Veriler, aragtirmacilar tarafindan hazirlanan sosyo-demografik bilgi formu, Coopersmith Benlik Saygisi Olgegi, Rathus
Atilganlik Envanteri, Empati Beceri Olgegi B formu kullanilarak toplandi.

Bulgular: Sosyo-demografik 6zelliklere gore 68rencilerin benlik saygisi, atilganlik ve empati diizeyleri arasinda fark bulunmadi
(p>0.05). Ogrencilerin tiim sinif diizeylerinde benlik saygisi, atilganlik ve empati becerileri yiiksek bulundu (p<0.05), ancak
siniflar arasi degerlendirmelerde fark bulunmadi (p>0.05). Benlik saygisi ve atilganlik diizeyi birbiriyle iliskili bulundu (r=0.487;
p<0.05). Empati becerisi ile benlik saygisi, atilganlik arasinda iliski saptanmadi (p>0.05).

Sonug: Atilgan davranis ile benlik saygisi arasindaki pozitif iliski calismamizda da literatiire benzer sekilde gosterilmektedir.
Aynica hastayla giiclii ve terapatik iligkiler kurmak icin gerekli olan benlik saygisi, atilganlik ve empati becerilerinin tiim
68rencilerde yiiksek oldugu goriilmektedir. Egitim programlanna dgrencilerin kisisel 6zelliklerini gelistirecek calismalarin dahil
edilmesi, orgiin egitime ek olarak iyi rol modellerle ¢alisabilme imkaninin saglanmasi, iyi klinik tecriibelerin olusturulmasi ve
mesleki kimligin kazandinimasi agisindan 6nemli goriilmekte ve dnerilmektedir.

Anahtar Kelimeler: Atiiganlik, Benlik saygisi, Empati.

An investigation of self esteem, assertiveness and empathy levels in physiotherapy and

rehabilitation students
Pumpose: To draw attention to physiotherapy rehabilitation departments’ trainings, and determine student’s self-esteem,
assertiveness, empathy skills and propose solution intended for their development.
Methods: Study was conducted with the students of physiotherapy rehabilitation department of a private university at the end
of 2017-18 academic year. One hundred twenty-four voluntary 1st-4th grade students with average age of 20.60+2.15 years
were participated to study. Using sociodemographic information form prepared by the researchers, Coopersmith Self-Esteem
Inventory Scale, collected data, Rathus Assertiveness Inventory and Empathy Skill Scale-B form were used for assessment.
Results: According to sociodemographic characteristics, no difference was found between self-esteem, assertiveness and
empathy levels (p>0.05). While self-esteem, assertiveness and empathy skills were found to be high at all grades (p<0.05), no
difference was found among interclass evaluations (p>0.05). Self-esteem, assertiveness found to be correlated (r=0.487;
p<0.05). No relationship was found between empathy skills, self-esteem, assertiveness (p>0.05).
Conclusion: Positive correlation between self-esteem, assertiveness was shown in the study, likewise in the literature.
Additionally, self-esteem, that is required to form strong and therapeutic relations with patients, was found high in students.
Including studies of personal characteristics improvement in education programs and also giving opportunity to work with good
role models in addition to formal education is recommended and may be beneficial to create good clinical experience and adopt
Professional identity.
Keywords: Assertiveness, Self concept, Empathy.
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izyoterapist, yaralanma, hastalik,
Fdogustan gelen oOziir, hareket sistemi
bozukluklar: olan hastalarda 6zel 6lgme,
degerlendirme ve inceleme yontemini
belirleyerek hekimin tanisina goére fonksiyonel
kapasitenin gelistirilmesine yonelik fizyoterapi
ve rehabilitasyon programini  planlayan,
uygulayan, raporlayan uzman kisi olarak
tanimlanmaktadir.! Ayni1 zamanda birey ve
toplum saghginin gelistirilmesi, korunmasi,
gerektiginde tedavi ve rehabilitasyonu i¢in her
yas grubundaki bireylere saglik hizmeti sunan
profesyoneldir. Koruyucu rehabilitasyonun bir
parcasi olarak fizyoterapistlerin 6ncelikli gérev
ve sorumluluklari, bireyleri saghg
geligtiren/koruyan  davraniglar  konusunda
bilgilendirmek, saghikl yasam bigimi
davranmiglarimi  kazandirip saghksiz  olan
davraniglar1 degistirmek konusunda destek
olmaktir.2
Insan saghigina hizmet eden meslekler
grubunda sorumluluk, biling, yeterlilik, insani
iligkilerin gelismesinde bireylerin 6zsaygi,
empati, atilganhk diizeylerinin geligsmis olmasi
onemlidir. Bu beceriler hastay1 anlayabilme,
hastayla etkin iletisim kurabilme, problemlere
yonelik ¢6zim turetebilme ve karar verebilme
becerilerinin gelismesine yardimeci olmaktadir.3
Fizyoterapistlerin rol ve sorumluluklarim
yerine getirilebilmesi, hizmet verdigi bireylerin
duygularin1 tanimayi, empati yapabilmeyi,
etkili iletisim kurabilmeyi ve motive edebilme
becerilerinin gelismisg olmasinm
gerektirmektedir.2 Baz calismalarda
rehabilitasyon i¢in sadece iyi iletigim kurmanin
bile yeterli olacag: bildirilmektedir.45 Bazi
calismalarda ise fizyoterapistin hastanin yasam
kogullar1 ve kigilik o6zelliklerinin farkinda
olarak hastaya yaklagsmasiyla kullandig:
tekniklerle olusturdugu cevaplar: en list diizeye
cikarabilecegi gosterilmektedir.57
Bireylerin iligkilerinde esitlik  ilkesi
dogrultusunda hareket edebilmesi, kendini
savunabilmesi, duygularim1  diriistge ve
rahathikla ifade edebilmesi ve baskalarinin
haklarini  ¢ignemeden  kendi  haklarin
savunabilmesini mimkin kilan atilgan
davranmg, glcli bir benlik saygis1 gerektirir.s
Benlik saygis1 bireyin 6nem verdigi kisilerden
gordigi sevgi, saygi ve kabul ile gelismekte ve
bireyin kendisine yonelik olumlu tutumlarindan
olusmaktadir. Mesleki benlik saygisinin
gelismis olmasi glvenilir hasta bakiminin
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verilmesinde rol oynar ve genel benlik
saygisinin da gelismesine yardimci olur.?
Ayrica, benlik saygisi yliksek olan bireylerin
kargilagtiklar1 problemlerle daha iyi bas
edebildikleri gosterilmekte, atilgan davranig
ozelliklerine sahip olan saglik c¢aliganlarinin;
sadece kendi haklarini degil, hastalarinin
haklarin1 da dogru ve adaletli bir sekilde
savunabilecekleri diigtintilmektedir.10-13
Fizyoterapi ve rehabilitasyon bolumiu
O6grencilerinin hastayla glicli ve terapatik
iligkiler kurmak i¢in mezuniyet 6ncesi olumlu
benlik imajina, atilganlik, empati becerilerine
ve mesleki kimlige sahip olmasi
beklenmektedir.!! Diger taraftan
fizyoterapistlerin egitim programlarinin bu
gereklilikleri kargilayip kargilamadigi,
ogrencilerin  mesleki  yeterliligi  kazanip
kazanmadigi ve etik degerlere sahip olup
olmadiklari glintimiizde tartisilmas: gereken bir
konu olarak ortaya c¢ikmaktadir. Literatiire
bakildiginda fizyoterapistlerin, diger saglik
caliganlarimin  ve  6grencilerinin  Kkigisel
ozelliklerinin arastirildigl, deneyimle ve zaman
icinde bu o6zelliklerin nasil degisime ugradigi
veya bu 6zelliklerin hastanin tedavisine nasil
yansidigin1 arastiran ¢aligmalarin yapildigini
gormekteyiz.3911  Ulkemizde ise bu tip
arastirmalarin daha ¢ok hekimler ve hemsireler
tarafindan kendi meslek gruplari ve 6grencileri
i¢in yapildig: gorilmektedir.12
Fizyoterapistlerin ve fizyoterapi rehabilitasyon
b6limi  6grencilerinin  kigisel 6zelliklerini,
niteliklerini arastiran calismalara ise nadiren
rastlanmaktadir.”13 Oysaki her meslek grubu
i¢cin caliganlarinin, Universite egitimlerinin,

o6grencilerin  gelisimlerinin, ihtiyaclarinin,
problemlerinin  belirlenmesi, problemlerin
kaynaginin arastirilmasi, bireysel 6zelliklerin
mesleki uygulamalara yansimasinin
degerlendirilmesi mesleki acidan yeni
sonuclarin  ortaya konmasmna ve yeni

politikalarin gelistirilmesinde 6nemli kaynaklar
olusturmaktadir.6.7.9,11-13

Son donemlerde fizyoterapi ve
rehabilitasyon lisans egitimi veren boélimlerin
pes pese acilmasi ve sayisinin kontrolsiiz olarak
artmasi  bircok  tartismayr  beraberinde
getirmektedir. Bu nedenle g¢alismamiz bu
konuya dikkat c¢ekmeyi ve lokal olarak
fizyoterapi ve rehabilitasyon bolimu
o6grencilerinin benlik saygisi, atilganhik ve
empati becerilerinin degerlendirilmesini
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amaclamaktadir. Calismamiz 6zel universite
kogullarinda fizyoterapi ve rehabilitasyon
ogrencilerini  degerlendiren  kesitsel  bir
arastirmadir.

YONTEM

Calisma Kayseri'de, 2017-2018 6gretim yili
sonunda Nuh Naci Yazgan Universitesi Saghk

Bilimleri Fakiiltesi, Fizyoterapi ve
Rehabilitasyon Bolumu 6grencilerinin
katilimiyla yapildi. Arastirma verilerinin

toplanmasi i¢in Nuh Naci Yazgan Universitesi
Etik Kurulundan 12.04.2018 tarihli, 001 karar
no’lu etik izin alindi. Ayrica ¢alismaya katilan
ogrencilerin yazili aydinlatilmig onamlar:
alinda.

Baska bir tiniversiteden gecis yapmis olan,
daha Once tiniversitede okumus veya yarim
birakmis 6grenciler ¢alismaya dahil edilmedi.
IIk kez universiteye kayit yaptirmis olan,
gonilli olarak calismaya katilmay: kabul eden
fizyoterapi bolumu 6grencileri ¢aligmaya dahil
edildi. Arastirma 1-4. sinif 6grencilerinden
olusan toplam 124 gonilli  6grenci ile
tamamlanda.

Veri toplama araglari

Veriler sosyo-demografik bilgi formu,
Coopersmith Benlik Saygis1 Olgegi, Rathus
Atilganlik Envanteri, Empati Beceri Olgegi B
formu kullanilarak toplandi. Her birinin Turkce
gecerlik glvenirlik ¢calismalarinin yapildig1 ve
Olceklerin Turkiye’deki calismalarda siklikla
kullanildiklar gorilmektedir.1213

Ogrencilerin sosyodemografik ozellikleri
yas, sinif, cinsiyet, aile yapisi ve ozellikleri,
sosyoekonomik diizeylerinin sorgulandigr 12
maddelik form ile belirlendi.

Coopersmith Benlik Saygisi Olgegi: Benlik
saygisinl degerlendirmek i¢in Coopersmith
tarafindan geligtirilen, Turan ve Tufan
tarafindan Turkce'ye uyarlanarak gecerlik ve
guvenirlik ¢alismasi yapilan Coopersmith
Benlik Saygis1 Olgegi (BSO) kullamldi.’* Olgek
kisinin hayata bakis agisi, aile iligkileri, sosyal
iligkileri ve dayanma giicu ile ilgili ifadeler ve
toplam 25 madde 1ile benlik saygisini
incelemektedir. Sonuglar 0 ile 100 puan
arasinda degismekte, 50 puan altinda benlik
saygis1 diizeyi disik, 50 puan ve tuzerinde
benlik saygis1 diizeyi yiiksek olarak kabul
edilmektedir. Turan ve Tufan birer yil arayla

yapmis olduklari c¢alismalarda o&lgegin test,
tekrar test guvenirligini 0.65 ve 0.76 olarak
saptamiglardir.4 Testin orjinalinde farkli yaglar
i¢in cronbach alpha tutarligi 0.78-0.85 olarak
gosterilmigtir.15

Rathus Atiganhk Envanteri (RAE):
Rathus tarafindan Amerika’da gelistirilmis olan
Olcegin Tiurkiye'ye uyarlanma, gegerlik ve
guvenirlik ¢aligsmalari  Voltan tarafindan
yapilmigtir.16 Rathus Atilganlik Envanteri
(RAE) ergen ve yetiskinlere uygulanabilmekte
ve 30 maddeden olusmaktadir. Maddelerin 13’1
olumlu, 17’s1 olumsuz olarak ifade edilmektedir.
Alman puanlar -90 ile +90 arasinda
degismektedir. Cekingenlik diizeyi -90’a dogru
artarken atilganhik dizeyi ise +90’a dogru
artmaktadir. Her degerlendirme maddesi igin -
3ten +3’e kadar olan segeneklerden birinin
igsaretlenmesi istenir.’® Toplam puanlamada
+10'un altinda alanlar ¢ekingen, +10un
ustiinde alanlar atilgan olarak kabul edilir.
Voltan, envanterin alfa tutarlihk katsayisim
0,70, test-tekrar test guvenirligini 0.92 olarak
saptamigtir.16

Empati Beceri Olgegi (EBO) B formu:
Empati becerilerinin degerlendirilmesi i¢in
D6ékmen  tarafindan  hazirlanan  Turkce
gecerliligi ve giivenilirligi test edilmis olan
Empati Beceri Olgegi (EBO) B formu
kullanildi.’”  Olgek, farkli  problemlerin
anlatildigi alti metin ve her bir problem igin
verebilecek 12 tepkiden olugsmaktadir. Soz
konusu problemlerden Dbirincisi  bir ev
hanimiyla, ikincisi bir arkadasla, li¢linciisii bir
dostla, dordunciisii bir gencle, besincisi bir kiz
arkadasgla, altincisi ise bir 6grenciyle ilgilidir.
Katilimcilardan alti problemin her birindeki 12
tepki seceneginden dorder tanesini
isaretlemeleri istenmektedir. Tepki
se¢ceneklerinin her biri igin 1-10 arasinda
degigen puanlar séz konusudur ve EBO puam
en disik 62 en yiksek 219 olabilmektedir.
Puanin yuksek olmasi empati becerisinin
yiksek oldugunu géstermektedir.!?

Istatistiksel analiz

Calismanin gl¢ analizi G* Power 3.1.9.2.
sirimu kullanilarak degerlendirildi.
Calismamizin gic¢ analizinde iki u¢lu hipotezde
orta buyuklikteki etki buyukligi igin
anlamlilik 0.05 ve istatistik gii¢ 0.80 olarak
alindiginda 82 kigilik 6rneklemin korelasyon
analizi i¢in yeterli oldugu bulundu. Ayni
parametrelerle bagimsiz gruplarda t testi
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yurutebilmek i¢in 120 kisinin ve ANOVA testi
icin 159 kisinin gerekli oldugu géralda.
Cronbach alfa katsayis1 benlik saygisi 6l¢egi igin
0.75, atilganlik 6lcegi igin 0.70, empati 6lcegi
i¢in 0.35 olarak bulundu.

Elde edilen verilerin istatistiksel analizleri
IBM SPSS Statistics 21.0 (SPSS Inc, Chicago,
IL, ABD) kullamilarak yapildi. Verilerin
degerlendirilmesinde sosyodemografik
ozellikler i¢in tanimlayici istatistikler, bagimsiz
iki grubun karsilastirilmasinda t testi, t¢ ve
daha fazla grubun karsilagtirilmasinda varyans
analizi (ANOVA) ve iligkileri gézden gecirmek
icin ise Pearson Korelasyon analizi kullanildi.
Olgeklerin i¢ tutarhliklarimi degerlendirmek
icin cronbach alfa katsayisina bakildi.
Kolmogorov Smirnov testi ile verilerin normal
dagilim gosterdigi bulundu. Tim testlerde
istatistiksel anlamlihik dizeyi 0.05 olarak
alindi.

Sosyoekonomik diizey parametrelerinde
distuk dizey siniflamasi 3 veriyl igerdigi igin
analiz dig1 birakilarak orta ve yiliksek duzey
gruplar bagimsiz t testi ile analiz edildi. Kardeg
sayisinin degerlendirilmesinde “kardes yok”
siniflamasi, anne ve baba egitim diizeyl
siiflamasinda “okur yazar olma ve olmama,
yiksek lisans egitim” duzeyleri az sayida
veriden olustugu ic¢in degerlendirme dis1
birakilarak parametreler ANOVA analiziyle
test edildi.

BULGULAR

Toplam 244 okul o6grencisinin %581
calismaya katildi. Tamamlanmamis anket
sonucglar:1 nedeniyle 18 degerlendirme ¢alisma
disinda birakildi ve c¢alisma toplam 124
degerlendirme ile tamamlandi. Calismamiza
katilan 6grencilerin %72.6's1 (n= 90) kadin,
%27.4 (n= 34) erkektir. Ogrencilerin %79u 20-
22 yag araliginda olup poptilasyonun 17-28 yas
araliginda  dagilim  gésterdigi = gorulda.
Sosyoekonomik acgidan o6grencilerin  %85.51
kendini orta dizey, %12.9u yiksek, %1.6's1
diisiik diizey olarak tammladi. Ogrencilerin
%2.4Untn kardesi bulunmazken geri kalan
%87.6'sinin en az 1 kardesi bulunmaktayd.
Ogrencilerin kendi tanimlamalarma gore aile
yonetim yapilari  %15.3 otoriter, %42.7
demokratik, %39.5 koruyucu ve %2.4 diger grup
olarak bulundu. Ogrencilerin %66.9'u ailesiyle
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birlikte, %251 yurtta yagsamaktaydi. Arastirilan

sosyodemografik ozellikler Tablo 1'de
gosterilmektedir.

Calismamizda O6grencilerin benlik
saygilarinin  ortalama 73.74+15.17 oldugu

bulundu. Bu ortalamanin 50 puanin {izerinde
olmasi nedeniyle o6grencilerin yliksek benlik
saygisina sahip olduklar1 kabul edildi.
Atilganhk diizeyleri 13.88+16.91 ortalamayla
yine +10’un izerinde bulundugundan 6grenciler
atilgan olarak tanimlandi. Empati dizeyleri ise
128.30+16.59 puanla 115-166 araliginda
bulundugundan 6grencilerin orta diizeyde
empatiye sahip olduklar1 tespit edildi. Benlik
saygis1 ve atilganlik diizeyleri birbiri ile pozitif
yonde iliskili bulundu (r= 0.487; p<0.001).
Sirasiyla benlik saygis1 ve atilganhik duzeyleri
ile empati arasinda iliski bulunmadi (p= 0.071;
p=0.81). Bulgular Tablo 2’de verildi.

TARTISMA

Calismamiz fizyoterapi ve rehabilitasyon
bolumiindeki 6grencilerin  benlik  saygisi,
atilganlik ve empati becerilerini belirlemek ve
geligimlerine yonelik ¢6ziim 6nerileri sunmay
amacglamaktadir. Calisma bulgularimiz 1-4.
siiflarda okuyan tim fizyoterapi 6grencilerinin
yiksek benlik saygisina sahip olduklarini
gostermektedir. Diger taraftan benlik saygisi
puanlari acisindan 2. ve 4. smiflarda izlenen
gorece diismenin nedenini sadece tabi olunan
egitim siireciyle aciklamaya calismak zordur.
Sorunlarin ¢ok fazla oldugu donemlerde, stres,
rol degisimleri ve yaganan sorunlarin bireylerin
atilganligini olumsuz etkiledigi bilinmektedir.12
Ogrencilerin 6zellikle 4. smufta is bulma ve
ekonomik kaygilar gibi stres yaratan durumlar
altinda olmalari bu durumu etkileyebilir. Diger
taraftan benlik saygis1 sosyal yeterlilik, kigisel
deger ve beden algis1 gibi farkl bilegenlerden
olugsan bir olgudur ve ¢ok yonli tartismayi
gerektirir,12.18

Atilgan davranig bireyin benlik saygisi ile
yakindan 1ilgilidir. Benlik saygis1 yiikseldikge
bireylerin daha atilgan davrandiklar1 veya
atilgan davranmanin benlik saygis1 tlizerinde
olumlu etkileri calismalarda
gosterilmektedir.1920 Bireyin verimli ve basaril
olmasi igin, saghklh bir benlik saygisina sahip
olmasi gerektigi bildirilmektedir.18
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Tablo 1. Ogrencilerin sosyodemografik dzellikleri.

Benlik saygisi Atilganlik puani Empati puani
n X+SD X+SD X+SD

Cinsiyet

Kadin 90 74.53+14.98 13.87+18.60 130.34+15.96

Erkek 34 71.03+£15.52 13.90+11.68 122.78+17.53
Sosyoekonomik diizey

Orta 106 73.66+14.89 13.50+£15.76 127.64+16.65

Yiiksek 16 74.50+18.29 18.00+23.68 131.93+16.57
Yasanilan yer

Evde 93 74.65+15.34 13.97+14.98 128.16+16.79

Yurtta 31 69.54+14.63 10.80+20.62 129.77+17.75
Sinif diizeyi

Birinci sinif 14 76.28+18.05 10.57+£12.245 134.42+18.80

ikinci sinif 40 72.90+15.30 14.77+13.55 124.62+16.15

Ugiincii sinif 49 72.65+14.92 15.44+21.02 129.04+16.26

Dérdiincii simif 21 76.19+14.05 10.76+14.70 129.52+16.26
Kardes sayisi

1 kardes 46 74.86+14.45 13.69+16.54 128.54+15.15

2 kardes 45 71.64+15.81 11.73+16.94 127.44+£19.19

3 kardes ve lizeri 30 80.00+12.92 17.26+13.73 130.94+9.29
Aile yapisi

Otoriter 22 69.81+13.89 15.45+14.89 126.77+18.00

Demokratik 53 76.75+15.07 13.37+18.25 126.18+16.00

Koruyucu 49 72.24+15.50 13.73+£16.53 131.28+16.48
Anne egitim diizeyi

ilkégretim 51 71.52+14.50 12.13+13.45 126.00+16.62

Lise 39 75.17+15.68 14.20+16.81 131.87+15.10

Universite 31 75.35+16.06 15.25+21.94 126.80+17.42
Baba egitim diizeyi

ilkégretim 19 66.73+18.42 10.89+13.49 125.21+15.57

Lise 40 75.10+13.51 12.40+15.54 129.57+15.15

Universite 62 75.16+14.10 15.29+18.49 128.56+18.02

Bagimsiz gruplart testi, a: p>0.05.

Tablo 2. Ogrencilerin benlik saygisi, atiiganlik ve empati diizeylerinin ve aralarindaki iliskinin incelenmesi (N=124).

Benlik saygisi Atilganlik diizeyi Empati diizeyi
X+SD r (p) r(p) r (p)
Benlik saygisi 73.74+15.17
Atilganlik diizeyi 13.88+16.91 0.48 (<0.001) -
Empati diizeyi 128.30+16.59 -0.03(0.71) 0.02 (0.81)

r: Pearson korelasyon katsayisi.
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Calismamizda da benzer gekilde benlik saygisi
ile atilganlik duzeyleri iligkili bulundu. Atilgan
davranigin ve benlik saygisinin gelismesinde
bireyin i¢inde yasadig aile, toplum ve egitim
kogullarinin biiyiik roli oldugu bilinmektedir.18
Bizim c¢alismamizda ailenin sosyal yapisi,
yonetim gekli, egitim duzeyi gibi faktorlerle
atilganlik, benlik saygisi ve empati arasinda
iligkisi bulunmamastir. Calismamizdaki
ogrencilerin ¢ogunlukla benzer demografik
ozellikler gostermesi bu durum tzerinde etkili
olabilir. Daha yiiksek 6rneklem diizeyinde veya
sosyodemografik o6zelliklerin daha ylksek
farklihklar goésterdigi bir o6rneklemde daha
farkli sonuglara ulagilabilir.

Hosgor vd. Saghk Bilimleri Fakiltesindeki
bélimler arasinda atilganligi degerlendirdikleri
calismalarinda en yluksek puana fizyoterapi
6grencilerinin sahip olduklarim
gostermiglerdir.!® Calismamizda da fizyoterapi
ogrencileri tiim sinif diizeylerinde atilgan olarak
kabul edilecek puanlara sahip bulundu. Ancak
ogrencilerin atilganhk dizeyleri 1. ve 4. sinif
puanlarinda birbirine benzer olarak sinir
diizeydedir. Diger taraftan 1. ve 4. simif
6grencilerinin ¢alismaya en az diizeyde katilim
gosterdigi gorulmektedir. 2. ve 3. simiflarin
atilganliklar ise daha yiksektir.
Stajyerliklerini tamamlayan 4. sinf
6grencilerin puaninin disik olmasi
distindiricidir. Bu alandaki gelisimlerinin
bilinmemesiyle birlikte aldiklar1 egitimin
sonucunda 1. simif 6grencilerinden daha yliksek
olmasi beklenebilirdi. Ogrencilerin stajyer
olduklar: siire sonunda benlik saygisi, atilganhk

ve empati puanlarinin daha  yuksek
bulunmamasi  konuyu  farkli  acilardan
tartismayi gerektirmektedir. Birincisi,

ogrencilerin uygulama yapilan yerlerde klinik
veya teorik bilgiyi tartigsabilme, kendilerini
ifade edebilme, igse yararhk, yetkinlik
konusunda sagladiklari  doyum diizeyi
degerlendirilmelidir. Ikincisi ise 6grencilerin
stajyerliklerini  yaptiklarn  klintk  ortam
kosullarinin standardize edilebilmesi 6nemlidir.
Bu kogullar 6grenme verimliligini etkileyen
6nemli unsurlardandir. Giniimiiz kosullarinda
uUniversitelerin  bu konuda herhangi bir
standardizasyonu bulunmamakta, ¢ogu zaman
klinik seg¢imi o6grenciye birakilmaktadir. Bir
diger konu ise; Universitelerin  kendi
biinyelerinde uygulama alanlar1 olmadiginda
ogrencilerin 6gretim elemanlarini rol model
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olarak gorme sanslari bulunmamaktadir.
Stajyerlerin yetkin bir rol modele sahip
olamamalar1  kisisel, ahlaki ve mesleki
geligimlerini  olumsuz etkileyen sonuglar
dogurabilir. Tim bu durumlar iiniversitelerin
klinik uygulamalari daha fazla dikkate almasini
ve klinik uygulama ig¢in egitim politikalarim
geligtirmelerinin gerektigini gostermektedir.

Gunumtuzde tim fizyoterapi ve
rehabilitasyon bélumleri aymi kosullara sahip
degildir. Kurulus yili daha eski olan ve yerlesik
bir sisteme sahip olan universiteler, kendi
biunyesinde tip fakiltesi veya uygulama
merkezi olan universiteler klinik uygulamalar
acisindan daha iyi  avantajlara  sahip
olmaktadirlar. Uygulama merkezi olmayan
uUniversiteler  igin  staj yapilan  yerin
standardizasyonunun ve bdlim gegitliliginin
saglanmasi mumkin olamamaktadir. Bu
durum ise bir problem olarak ortaya
cikmaktadir. Bu konuda daha net sonuclar
soyleyebilmek 1i¢in ¢ok merkezli ve genis
orneklem diizeyinde ¢alismalar yapilmalidir.

Calismalarda klinik tecriibeye dayanan
meslekler i¢in 6grencilerin 6grenmelerinde ilk
klinik deneyimlerinin ¢ok 6nemli oldugu
vurgulanmakta, staj grubuyla ortak hareket
edilmesinin mesleki sosyallesmede arag¢ oldugu
bildirilmektedir.1320 Qgrencilerin tutumlarin:
belirleyen durumlarin klinik uygulamalar
sirasindaki rol modellerinden kaynaklandig
ileri stirilmektedir.2! Bir¢ok arastirmaci iyi bir
rol modelin 6grencinin mesleki egitim ve etik
yaklasgimlarinin gelismesinde giiclii bir 6nemi
oldugunu vurgulamaktadir.2123 Iyi bir rol
modelin iginde yetkin olmak, iyi bir 6gretici
olmak, 6grenciye geri donut saglayabilmek ve
profesyonellikle ilgili niteliklere sahip bir insan
olmak, sefkat, durustlik ve givenirlik gibi
karakteristik 6zelliklere sahip olmasi gerektigi
belirtilmektedir.24 Rol modeller, doktor/
terapist-hasta iligkisini ve tibbin psikososyal
yonlerinin 6nemini vurgulamaktadir.25 Bu
acilardan incelendiginde &grencilerin  staj
yaptiklar1 kliniklerin ve rol model olusturacak
profesyonellerin  se¢iminin  6nemi ortaya
konmaktadir. Egitim veren universitelerin
6grencileri i¢in klinik uygulama yapabilecekleri
kogullar1 saglamas1 ve 06grencilerin meslek
profesyonellerinin yonlendirmeleri,
gozlemlerine ihtiyag duydugunu g6z ard:
etmemesi 6nemlidir.

Fizyoterapi 6grencilerinden olusan 5 kisilik
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bir grup tuzerinde yapilan bir c¢alismada
ogrencilerin takim iginde beraber ¢alismalari,
deneyimleri, micadele ve bag etme becerileri
incelenmis ve en temel sorun olarak atilganlik
ve dinleme becerilerinin eksikligi gosterilmistir.
Bu problemlerin 6grencilerin plan yapma,
liderlik, goérevlendirmede etkin rol alma gibi
becerilerde  zorlanmasina  sebep  oldugu
gorulmustur. Calismanin sonucunda pratik
uygulamalar sirasindaki profesyonel egitimciler
tarafindan yonlendirme almak, grup etkilesimli
caligsmalar, gozlemsel degerlendirmelere
katilmak bu durumun gelistirilmesinde tavsiye
edilen calismalar olarak one striilmektedir.26
Fizyoterapistin hastanin his ve duygularini
nasil yansittigini fark edebilmesi veya hastay:
anlayabilmesi i¢in empati becerilerinin geligsmis
olmalar1 gereklidir. Hekimlerle yapilan bir
calismada hastayla bire bir temas kuran, ¢cocuk
hastaliklari, kadin hastaliklar1 gibi alanlara
mensup hekim gruplarinda empati becerilerinin
teknolojiyi daha ¢ok kullanan radyoloji gibi
alanlara mensup hekim gruplarindakine goére
daha yiksek oldugu gosterilmektedir.2? Ote
yandan kadin hekimlerin empati becerisi erkek
hekimlerinkinden  yliksek  bulunmustur.28
Calismalarda, saghk cahiganlarinin diger
meslek gruplarindan daha fazla empati
becerisine sahip oldugu gosterilmektedir.29
Genel olarak saghk calisanlarimin empati
becerisinin yiiksekligi, hem egitim hem de
meslek yagsamlar: boyunca yogun insan iligkisi
yasamalarina baglanmaktadir.30 Calismamizda
da oOgrencilerimizin empati becerilerinin orta
diizey oldugu gorildi. Kadinlarin empati puani
erkeklerinkinden daha yuksek bulundu.
Ogrencilerin empati becerisinin de benlik
saygisinda oldugu gibi 1. sinif 6grencilerinde en
yiksek diizeyde oldugu ve ileriki siniflarda
distugi gorildi. Bu durum  egitim
mifredatinda mesleki ve insani o6zelliklerin
gelisimini  destekleyecek  benlik  saygisi,
atilganlik ve empati gibi becerileri gelistirecek
uygulamalarin  yeterli olmadigina isaret
etmektedir. Amerika Birlesik Devletlerinde
yapilan bazi arastirmalarda da benzer sekilde
tip fakiiltesindeki 6grencilerin okul stireglerinde
empati tutumlarinin azaldigi
gosterilmektedir.2331 Geligsen teknolojinin bir
sonucu olarak saglik ¢aligani hasta iligkisinde
iletigimin ikinci plana atildigi ve bu durumun
empatinin 6nemini tehdit ettigi
gorilmektedir.30 Iletisim ve empati

becerilerinin saghk egitimindeki 6nemi g6z ardi
edilemeyecek boyuttadir.3032 Diger taraftan
empati becerisini arttirmak saglik egitiminde
benimsenen hedeflerden biridir ve literatirde
planhi bir egitim ile arttigina dair ¢aligsmalar

bulunmaktadir.  Ayrica  6grencilerin  rol
modelleri olan klinik dal 6gretim elemanlarin
gozleyerek bu beceriyi geligtirmesi
beklenmektedir.30

Limitasyonlar

Calismamiz ozel bir universite
o6rnekleminde yapildig: icin geneli
yansitmamakta, sosyodemografik &zellikler
acisindan da homojen dagilimlar
gostermemektedir. Calismamizin glc

analizinde ANOVA'nin kullanildig1 testlerde
orneklem sayisinin yetersiz oldugu
gorulmektedir. Bu nedenle 6grencilerin simif
diizeyi, kardes sayis1 ve aile yapisinin
incelendigi analizlerin giivenirligi diisiiktiir. Bu
durumlar c¢alismamizin  kisitlhihg  olarak
gorilmektedir.

Sonug

Mesleginde yeterli ve iy1 6zelliklere sahip
fizyoterapistlerin yetistirilebilmesi i¢in egitim
programlarina 6grencilerin kigisel 6zelliklerini
geligtirecek  ¢aligmalarin  dahil  edilmesi
onemlidir. Orgiin egitimin diginda iyi rol
modellerle ¢aligabilme imkaninin
yaratilabilmesi iyi klinik tecriibelerin
olusturulmasinda etkin bir yontemdir. Bizim
calismamiz Nuh Naci Yazgan Universitesi
Fizyoterapi  ve  Rehabilitasyon  bélumu
O6grencilerinin gelisimlerini ve gelisimlerini

destekleyecek calismalarin etkinligini
incelemeyi amaclamistir. Bu raporda ilk
inceleme sonuglarimiz yer almakta,
ogrencilerimize bu alandaki gelisimlerini

destekleyecek uygulamalarin etkileri bagka bir
¢alismada tartigilacaktir. Ayrica, bu konuda
daha kesin ve detayh sonuglar i¢in 6grencilerin
geligimlerinin yillar i¢ginde takibinin yapilmasi
gerekmekte ve planlanmaktadir.

Tesgekkiir: Yok.
Cikar catigmasi: Yok.

Finans: Yok.
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Physical fitness, balance and quality of life in the elderly

with and without medication usage
Tamer CANKAYA?, Serkan SEVIM?, Necmiye UN YILDIRIMZ2, Ozlem OZER?, Miinewer KARACAN3

Purpose: The purpose of this study was to determine the effects of medication usage on physical fitness, balance and quality of
life in elderly individuals.

Methods: A total of 88 elderly individuals were enrolled: 49 were women and 39 were men, with a mean age of 72.13+5.3
years. Of these, 75 individuals had at least one chronic iliness. Individuals were studied in 3 groups according to his or her
number of daily medication usage: those who do not use medication, those who use 1-3 medications per day and those who
use 4 or more medications per day. The Senior Fitness Test (Chair Stand Test, Up And Go Test, 2 Minute Step Test, Biceps Curl
Test, Chair Sit And Reach Test, Back Scratch Test, the pulse of the individuals was checked and recorded before and after the
2-Minute Step Test), Berg Balance Test and Nottingham Health Profile were used to evaluate physical fitness, balance and
quality of life, respectively. Differences between the groups were analysed with Kruskal Wallis.

Results: In our study, medication routines within the elderly population did not show a statistically significant change in physical
fitness, balance, quality of life, flexibility and heart rate (p>0.05).

Conclusion: According to the results of our study, medication usage was not affecting physical fitness, balance and quality of
life; with proper prescribing, elderly people who use medications can be kept at the same level of physical fitness, balance and
quality of life as their peers who do not use medication.

Keywords: Aging, Drug therapy, Drug interaction, Chronic disease, Physical fitness.

lla¢ kullanan ve kullanmayan yash bireylerde fiziksel uygunluk, denge ve yasam kalitesi
Amag: Bu calismanin amaci, yash bireylerde ilag kullamiminin fiziksel uygunluk, denge ve yasam kalitesine etkisini aragtirmaktir.
Yontem: Calismamiza, yas ortalamalan 72.13+5.3 yil olan 49 kadin 39 erkek olmak iizere, toplam 88 yasl birey dahil edildi.
Bunlardan 75 bireyin en az bir kronik hastalifi bulunmaktaydi. Bireyler giinliik ila¢c kullanma sayilanna gore; ilac
kullanmayanlar, 1-3 adet arasi ila¢ kullananlar ve 4 adet ve iistii ila¢ kullananlar olarak 3 grupta incelendi. Bireylerin fiziksel
uygunlugunu degerlendirmek icin; Senior Fitness Testi (sandalyeye oturup kalkma testi, kalk yiirii testi, iki dakika adimlama
testi ve agirlik kaldirma testi, sandalyeye otur uzan testi ve sirt kasima testi, iki dakika adim alma testinden énce ve sonra
bireylerin nabizlan kontrol edildi); dengeyi degerlendirmek icin Berg Denge Testi, yasam kalitesini degerlendirmek icin
Nottingham Saglik Profili kullanildi. Kruskal Wallis testi ile gruplar arasi farkliliklar analiz edildi.
Bulgular: Calismamizda yash popiilasyonda ila¢ kullamiminin fiziksel uygunluk, denge, yasam kalitesi, esneklik ve kalp hizi
lizerinde anlamli bir degisiklik yaratmadigi gosterildi (p>0.05).
Sonug: Arastirmamizin sonuglarina gore, ilac kullanimi fiziksel uygunluk, denge ve yasam kalitesini etkilemediginden; dogru
recetelendirme ile ilag kullanan yash bireylerin fiziksel uygunluk, denge ve yasam kalitesi bakimindan ilag kullanmayan yagitlan
ile ayni diizeyde kalmalan saglanabilir.
Anahtar Kelimeler: Yaglanma, ilag tedavisi, ilag etkilesimi, Kronik hastalik, Fiziksel uygunluk.
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in most developed countries, “the elderly”
tends to refer to people who are 65 years
or older.! The elderly comprised about 4 percent
of Turkey’s entire population in the 1970’s. By
2023, that figure is expected to rise to 10
percent, making factors which accompany aging
and related coping methods increasingly
important for our country.2 Non-communicable
chronic diseases and falls are the cardinal issues
at hand.3 When we check the distribution of
chronic diseases seen in the elderly for our
country, it is shown that hypertension is the
leading cause with about 31%, followed by
chronic heart failure and osteoarthritis with
14%, and diabetes mellitus with 10%.4 Chronic
diseases, decreased physical activity, muscle
weakness and impaired balance may increase
the risk of falling through direct and indirect
reasons.>¢ Depending on the impairment of
balance, each year one out of every three
individuals over 65 years of age falls, and half of
these falls are repeated falls.”® Functional
regression and increased inactivity relates with
older age.t8 In addition, muscle weakness,
decreased muscle mass, walking difficulties and
impaired balance cause poor physical fitness. In
order to improve the quality of life in geriatric
cases, it is necessary to develop the ability to
perform daily life activities. Likewise,
performing daily physical activities requires a
certain level of physical fitness.® Because the
decrease in physical activity is also a risk factor
for falls, physical fitness becomes increasingly
important for the elderly.8 Physiological changes
due to aging usually cause diseases to occur, the
response to the treatment and the complications
that may be seen are also affected by the
situation.10
Nowadays, elderly patients are at risk for
medication ineffectiveness, adverse medication
reactions, medication interactions, overdose or
inadequate dosage during treatment for
different reasons. On the other hand, avoiding
the use of medications with proven effects can
also lead to inappropriate medication
regimens.!l Aforementioned chronic diseases
usually treated with the prescription of common
medications like cholinesterase inhibitors,
diuretics, vosodilatators, beta blokers,
eritromisins, oral corticosteroids or opioids and
these may lead to some other complaints such as
urinery incontinence, dizziness, hypertension,

The World Health Organization notes that

cough, cardiac arythmy, nausea, osteoporosis
etc.12

The aim of this study was to determine the
effects of medication on physical fitness, balance
and quality of life in the elderly. Thus, all
physicians and especially family physicians will
be able to provide reliable, evidence-based
scientific information. The results should also
obtain information depending on medication
usage about the physical fitness and balance
parameters of the patients that already started
physical therapy sessions.

METHODS

Our study was carried out with the
permission of the Bolu Abant Izzet Baysal
University Clinical Research Ethics Committee
and the approval of the Bolu Provincial Health
Directorate (2011/ 43). The elderly was informed
about the purpose, method and expected
benefits of the study in accordance with the
Declaration of Helsinki.!3 Their approval for
voluntary participation was also collected.
Effect size (ES: 0.35) was calculated from the
Senior Fitness Test (SFT) results a<0.05 and B=
0.80 of A. Toraman and N. U. Yildirim’s
publication, effect size found as 84 people.14
Inclusion criteria were; enrolment to the 12
Kasim Public Health Centre, 65 or more years of
age and using prescribed medication only.
Exclusion criteria were; cognitive impairment,
congestive heart failure, uncontrolled
hypertension, 24 points or less for the Mini
Mental State Examination. The study was
planned as a prospective cohort study and
started with 124 volunteers. Three patients with
significant cognitive impairment, 6 patients
with congestive heart failure, 4 patients with
uncontrolled hypertension and 19 patients with
a score of 24 points or less from the Mini Mental
State Examination were not included in the
study. Prior to physical fitness tests, blood
pressure, heart rate, respiratory frequency was
checked and recorded. Four individuals whose
results were too high for blood pressure (>
140/90 mm/Hg) and heart rate (> 100 beats/min)
were excluded from the study.!® Eighty-eight
individuals (age 65 and over) with an average
age of 72.13 (SD 5.30) who live in Bolu with their
families were included in the study.61® Of the
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individuals included in the study, 39 were male
and 49 were female (Figure 1).

Individuals were questioned about their
name, surname, age, gender, height, body
weight, dominant hand, marital status,
education status, sight and hearing status, use
of assistive device or cane, fall history in the last
one year, chronic diseases and personal
backgrounds.

The Mini Mental State Examination was
used to assess cognitive functions. The test
consisted of 21 questions: 2 questions for record
memory, 1 for attention and calculation, 1 for
memory recall, 6 for language, and 10 for
orientation. The maximum score was 30,
indicating good mental status.?

The SFT protocol was used to evaluate
physical fitness. SFT protocol consists of 6
stations. Before the test was started, the
physical conditions under which the SFT
protocol could be applied (regulation of the area
so that the tests can be done in a proper way and
individuals not be restricted in their movement
during the test) were provided.2’ The time
required to complete the test was between 30
and 40 minutes. Each individual was tested
after 5-8 minutes of warm-up exercise. Stations
were as follows: chair stand test and 2-minute
step test for lower limb strength, bicep curl test
for upper limb strength, chair sit and reach test
for hamstring flexibility, back scratch test for
upper limb flexibility, up and go test for agility
and dynamic balance.

The Turkish version of the Nottingham
Health Profile (NHP) was used to evaluate
health-related quality of life. The NHP is a
general quality of life questionnaire that
measures the health problems perceived by an
individual and the degree to which these
problems affect daily living activities. The
questionnaire assesses six dimensions of health
status and scored between 0-100 in each section.
The best status corresponds to 0, and the worst
to 100. The total score was obtained from the
sum of the subscores and the total NHP score
was evaluated in the study.2!

The Berg Balance Test (BBT) was a
common test tool for the elderly and used to
evaluate balance and determine the risk of
falling.222¢ BBT consists of 14 items and the
total score is 56. High, medium and low risks of
fall were denoted if the individual’s score was in
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any interval from 0-20, 21-40 and 41-56,
respectively.

Statistical analysis

Descriptive statistics were made for the
demographic characteristics of the individuals
participating in the study. Individuals were
divided into 3 groups according to his or her
daily medication habits (no medication, 1-3
medications per day (medication group) and 4 or
more medications per day (polypharmacy
group).’® Differences between groups were
measured using the Kruskal Wallis test. The
SPSS 17 demo statistics program was used to
evaluate the obtained data and level of
significance was accepted as p<0.05.

RESULTS

A total of 88 individuals, 49 female (55.7%)
and 39 male (44.3%), were included in the study.
The average age and body mass index of the
individuals were calculated as 72.13 years (SD:
5.3) and 30.49 kg/m2 (SD: 5.73) respectively.
While 10 (11.4%) of the individuals were using
different assistive devices, 78 (88.6%) were not.
When the fall histories were conducted, 16
(18.2%) individuals stated that they fell at least
once and the remaining 72 individuals had not.
According to the groups, distribution of assistive
device usage, presence of vision problems,
presence of hearing problems and history of
falling within the past year are shown in Table
1.

Seventy-five (85.2%) of the individuals
stated that they had at least 1 chronic illness
and 13 (14.8%) had not. Of those with chronic
disease, only those with cardiovascular disease
were ranked first with 38 individuals (43.2%),
those with cardiovascular diseases with
musculoskeletal diseases together ranked
second with 11 patients (12.5%) and those with
metabolic disease with cardiovascular diseases
together were in third place with 10 (11.4%).
Distribution of individuals according to chronic
diseases are shown in Table 2.

There was no statistically significant
difference between groups for BBT, chair stand
test, up and go test and the 2-minute step test
(p>0.05) (Table 3).

There was no statistically significant
difference between groups for NHP, biceps curl,
chair sit and reach and back scratch tests
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(p>0.05) (Table 4).

There was no statistically significant
difference between groups for pulse rate at rest
or activity (p>0.05) (Table 5).

DISCUSSION

Our study indicated that medication usage
did not significantly change physical fitness in
the elderly. Even though it was not statistically
significant, the 1-3 medication(s) group had
better scores at every test parameter, and the 4
or more-medication group was at the lowest
level for physical fitness parameters. These
results suggested that the amount of medication
should not cause drug interactions yet should be
effective enough to control the chronic diseases
of the elderly.

Soyuer et al. reported that in a study
carried out in 2012 with 124 elderly people in
Kayseri, Turkey there was a negative
interaction between balance and the amount of
medication. They also identified the group at
risk for balance and physical activity as the
illiterate, married women with chronic
diseases.2> Hatch J. et al reported that in 2003,
balance disorders were seen with lower degrees
of confidence in balance skills, and that this
situation has caused a negative spiral by
reducing functionality and balance.” Our results
takes attention to the point that elderly
individuals whose chronic diseases were
controlled by correct medication showed
physical fitness and balance performance at the
same level as those who do not need medication.
But it must be noted that factors like physical
capacity of the individual prior to the chronic
disease, genetic background, environment,
alcohol and cigarette consumption can alter the
progression of the chronic disease.

In their 2013 review Karlsson et al. advised
regulating the use of psychotropic medication
and the modification of the use of multiple
medicines for the regulation of balance and
reduction of falls in the elderly.26 From the same
point of view, medication usage showed no
difference for dynamic and static balance
parameters in our study, so we suggested that
rational multiple medication is an effective way
to ameliorate and prevent balance disorders.

Mhatre et al. reported that over-the-
counter medicine usage without a prescription
may lead to a significant decrease in the quality
of life. This decrease was largely due to the
interactions of medications without a doctor's
supervision.2” Olsson et al. concluded their
study with 140 elderly people in Sweden and
stated that the quality of life increases with
proper prescribing and that quality of life
decreases as the medication quality reduced.28
Anderson et al. in their study with 975 elderly
hypertension patients in the United States
found that physical symptoms were the most
influential factor for quality of life and that the
most effective method to increase a quality of life
score in elderly patients with hypertension was
the use of medications appropriate for symptom
aetiology.?? It was indicated in our study that
the quality of life values of the elderly
participants were not statistically significantly
changed as the number of medications
increased. It is thought that the reason for the
emergence of this situation was that the elderly
regularly followed the same family physician,
that they were not using non-prescription
medication, and their medication was aimed for
the correct aetiology.

In our study, it was shown that the amount
of medication usage had no effect on the
flexibility of the elderly. It is assumed that aging
is often accompanied by a decrease in muscle
flexibility, which can cause balance problems
and falls, demonstrating the need for flexibility-
enhancing exercises in treatment
approaches.3031 However, there was no high
quality study examining muscle shortening in
relation to medication usage in chronic diseases.
In this respect, the results of our study should
be tested in a larger scale group of subjects in
further studies.

In our study, there was no significant
difference in the pulse increments of individuals
before and after the 2-minute step test. It was
thought that the pulse of the elderly with a heart
disease could be controlled with proper
medication protocols and that this may lead to a
similar pulse for the elderly when compared to
peers without a heart disease.

Limitations

The low numbers of elderly people who do
not use medication, not questioning in detail
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Assessed for eligibility (n=124)
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A4

Excluded (n=36)

Cognitive impairment (n=3)
Congestive heart failure (n=6)
Uncontrolled hypertension (n=4)

Other (n=4)

Mini Mental State Examination lower than 24 (n=19)

Evaluated

(n=88; 39 men, 49 women)

Figure 1. Flow chart of the participants.

Table 1. Distribution of assistive devices, vision and hearing problems and falling histories over the past year according to the

medication groups

None (N=9) 1-3 (N=41) >4 (N=38)
n (%) n (%) n (%)
Are you using an assistive device?  Yes 1(11) 2 (5) 7(18)
No 8(89) 39 (95) 31(82)
Do you have avisual impairment?  Yes 6(67) 27 (66) 26 (68)
No 3(33) 14 (34) 12 (32)
Do you have auditory impairment? Yes 2(22) 18 (44) 18 (47)
No 7(78) 23 (56) 20 (53)
Have you fallen over the pastyear? Yes 1(11) 9(22) 6 (16)
No 8(89) 32(78) 32 (84)
Table 2. Distribution of diseases in participants.
Elderly with the disease Elderly without the disease
n (%) n (%)
Visual 2(2.3) 86 (97.7)
Cardiovascular 69 (78.4) 19 (21.6)
Musculoskeletal 19 (21.6) 69 (78.4)
Metabolic 16 (18.2) 72 (81.8)
Chronic pulmonary 7(8) 81(92)
Cerebrovascular 3(3.4) 85 (96.6)
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Table 3. Comparison of Berg Balance Test, Chair Stand Test, Up and Go Test, and 2 Minutes Step Test between medication groups.

Medication

Groups N Median Range (Min-Max) p
Berg Balance Test None 9 56 39-56
1-3 41 55 35-56 0.169
>4 38 55 38-56
Chair Stand Test None 9 11 5-18
1-3 41 12 0-21 0.720
>4 38 11 0-20
Up and Go Test None 9 6.7 4.2-14.9
1-3 41 6.82 0-14.91 0.610
>4 38 75 4.7-13
2 Minutes Step Test None 9 33 0-67
1-3 41 35 0-80 0.271
>4 38 30 0-68

Kruskal-Wallis test, p<0.05.

Table 4. Comparison of Nottingham Health Profile, biceps curl, chair sit and reach, and back scratch tests between medication
groups.

I(\;/I:)(::;:tlon N Median Range (Min-Max) p
Nottingham Health Profile None 9 64.9 0-316.76
1-3 41 95.4 12.6-265.6 0.663
>4 38 78.2 0-385.7
Bicep Curl Test None 9 16 5-25
1-3 41 17 11-28 0.644
>4 38 16 8-29
Chair Sit And Reach None 9 7 -15-19
1-3 41 4 -35-18 0.828
>4 38 3.5 -17-22
Back Scratch Test None 9 14.5 -32-6
1-3 41 15 -47-7 0.257
>4 38 20 -49-30

Kruskal-Wallis test, p<0.05.

Table 5. Comparison of heart rate measurements during rest and activity between the groups.

Medication

Groups N Median Range (Min-Max) p
Rest Pulse/minute None 9 72 64-104
1-3 41 76 52-92 0.292
>4 38 80 60-104
Activity pulse/minute None 9 100 88-112
1-3 41 96 64-128 0.673
>4 38 100 76-128

Kruskal-Wallis test, p<0.05.
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for the types of the medications used by the
elderly, not using special tests or equipment for
the pulse control were the limitations of our
study.

Conclusion

Consequently, there was no negative effect
of reasonable medication usage on physical
fitness, balance, quality of life and flexibility in
the elderly. We thought that with proper
prescribing, the elderly using medication could
be kept at the same level as those who do not use
medication in terms of balance, quality of life
and flexibility. The choice of medication types
and dosages of the elderly who use multiple
medicines can ensure the continuity of the
quality of life and physical fitness by making the
right choices with doctors who are regular
followers of the individuals and have enough
knowledge and experience on the subject.
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Erken ve gec evre osteoartritli hastalarda agn siddeti ile
beden algisl, benlik saygisi, depresyon ve fonksiyonel
diizey arasindaki iliskinin incelenmesi: pilot calisma

Yildiz ERDOGANOGLU?, Beyza Nur SOLAK?, Melike SIMSEK?, Mehmet Emin ERDIL2

Amag: Bu calisma, erken ve gec evre kalca ve diz osteoartrit (OA) tanili hastalarda, agn siddeti ile beden algisi, benlik saygisi,
depresyon ve fonksiyonel diizey arasindaki iligkiyi incelemek amaciyla planlandi.

Yontem: Calismaya diz ve kalga OA tanili 55 goniillii hasta dahil edildi. Hastalar, Kellgren Lawrence olgiitlerine gore erken evre
ve geg evre olmak iizere iki gruba aynldi. Hastalanin agn siddetleri Gorsel Analog Olgegi (GAO) ve Katastrofik Agn Olgegi (KAQ)
ile, beden algilan Viicut Algisi Olcegi (VAO) ile, benlik saygilan Rosenberg Benlik Saygisi Olgegi (RBSO) ile, ruhsal durumlan
Beck Depresyon Olcegi (BDO) ile ve fonksiyonel diizeyleri Zamanli Kalk Yiirii Testi (ZKYT) ile degerlendirildi.

Bulgular: Calisma bulgulan, tim OA’li hastalann beden algilannin ve benlik saygilarinin azaldigini, minimal seviyede
depresyonlannin oldugunu gosterdi. Erken evre ve gec evre OA’ll hastalar arasinda agn siddeti ve fonksiyonel diizey bakimindan
istatistiki fark bulundu (p<0.001). Erken evre OA’l hastalarda, KAQ ile VAQ arasinda pozitif yénlii diisiik diizeyde biriliski oldugu
(p=0.016) gériildii. Geg evre OA’ll hastalarda, KAQ ile degerlendirme élcekleri arasinda bir iligki bulunmadi.

Sonug: Calisma sonuglan, hastaliin radyolojik evresinin ilerlemesiyle agn siddetinin arttigini ve fonksiyonel diizeyin olumsuz
etkilendigini gosterdi. Ayrica OA’ll hastalarda, agn siddetinin hastahigin erken doneminden itibaren yarattig olumsuz
psikosomatik etkileri nedeniyle beden algisini etkileyebilecegi diisiiniildii.

Anahtar Sozciikler: Osteoartrit, Agri, Beden algisi, Fonksiyonellik, Benlik saygisi.

Investigation of relationship between pain severity and body image, self-esteem, depression,

and functional level in patients with early and late stage osteoarthritis: a pilot study
Pumpose: The aim of this study was to investigate the relationship between pain severity and body image, self-esteem,
depression and functional level in patients with early and late stage hip and knee osteoarthritis (OA).
Methods: Fifty-five knee and hip OA patients were included in the study. Patients were divided into two groups as early stage
and late stage according to Kellgren Lawrence criteria. The severity of pain was determined with the Visual Analogue Scale (VAS)
and the Catastrophic Pain Scale (CPS), Body perceptions with the Body Perception Scale (BPS), self-esteem with the Rosenberg
Self-Esteem Scale (RSES), the presence and levels of depression with the Beck Depression Inventory (BDI), functional levels
were evaluated with the Timed Up and Go Test (TUG).
Results: The findings of the study showed that all patients with OA had decreased body perceptions and self-esteem and had
minimal depression. There was a statistically significant difference in pain severity and functional level between early and late
stage OA patients (p<0.001). In early stage OA patients, there was a positive low level relationship between and CPS and BPS
(p=0.016). No correlation was found between the CPS and assessment scales in patients with late stage OA.
Conclusion: The results of the study showed that the severity of pain and functional level were adversely affected with the
progression of the radiological stage of the disease. In addition, it was thought that pain severity in patients with OA may affect
body perception due to the negative psychosomatic effects of early onset of the disease.
Keywords: Osteoarthritis, Pain, Body perception, Functionality, Self-esteem.
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steoartiritin (OA) en belirgin semptomu
Oolan agri, tipik olarak aktiviteyle artar,
istirahat durumunda ise azalir. Hastalik
nedeniyle zamanla  hareket agikliginda
meydana gelen kisitlanma, deformite olusumu,
eklemlerdeki mekanoreseptorlerde hasar ve
agr1 siddetinin artmasiyla beraber o6zellikle
merdiven, ylirime, tirmanma gibi aktivitelerde
diger kas-iskelet sistemi hastaliklarina gére
daha fazla sorun olusturarak, hastalarin
fonksiyonelligini olumsuz yénde etkiler.1.2Diz ve
kalca OA’nin, vicut yukini tasiyan alt
ekstremiteleri tutmasi sebebiyle hastalarin
fiziksel aktiviteler esnasinda oldukca
zorlandiklar: bildirilmigtir.3.4
Beden algisi, bireylerin sosyal etkilesimleri
ile sekillenen, zihinde kisilerin kendi fiziksel
gorintisinii tanimlama bi¢imidir.> Benlik
saygis1 ise, kigilerin kendine saygi duymasi,
distincede kendine inanmasi ve giivenmesini
ifade eden duygu ve davraniglar butintdir.6
Yasam bi¢iminde kisitlihiklara yol acan ve
kigilerin ~ viicut goériniminde  degisikler
olusturan kronik hastaliklarda, beden algisi ve
benlik saygisi ile lgili sorunlar
olusabilmektedir. Romatoid artritli (RA)
hastalarin, bedenlerinden memnun olma
diizeyleri ve 6zbenlik bakiglarinin disiik oldugu
gosterilmigstir.” Yine sklerodermali kadinlarda
bozulan psikososyal fonksiyonlar ve depresyon,
beden imajinin olumsuz olmasi ile
iliskilendirilmigtir.8 Ortopedik engelli
bireylerde ise benlik saygisi, yasam doyumu,
ofke diizeyi ve 6fke ifade bigimi, engeli olmayan
hastalarla benzerlik gostermigtir. 9
Dusgtik benlik saygisi ve beden algisina
sahip bireylerin tedavide is birligi yapmadiklari
ve olumlu geri Dbildirimi reddettikleri
bilinmektedir.10 Kisinin kendine olan giivenini
kaybetmesi, hastalikla miicadele etmeyi
birakmasina neden olabilecegi i¢in tedavinin
stirdirilmesinde ¢ok o6nemlidir.8 Mevcut
bilgilerimiz dahilinde, OA’lx hastalarda beden
algis1 ve benlik saygisini inceleyen bir calismaya
rastlanmamastir. Bu calisma, alt ekstremite OA
hastalarinda, saghk davraniglarinin
belirlenmesinde beden algis1 ve benlik saygisi
degigkenlerinin incelenmesinin klinik agidan
onemli olabilecegini varsaymaktadir. Bu
nedenle, fizyoterapi ve rehabilitasyon
kliniklerine siklikla bagvuran erken ve geg evre
OA’lhn hastalarin, agr1 siddetleri ile beden
algilar1, benlik saygilari, ruhsal durumlar1 ve

fonksiyonel diizeyleri arasindaki iligki sonuglar:
arastirilarak, olasi klinik yansimalarinin goz
ontnde bulundurulmasi amaclanda.

YONTEM

Katilimcilar

Calismaya, 50-75 yas araliginda klinik ve
radyolojik degerlendirmeler ile kalga veya diz
OA tanisi almig 55 gonilli hasta dahil edildi.
Hastalar, ayakta on-arka pozisyonda c¢ekilen
radyolojik grafileri esas alinarak iki evreye
ayrildi (Tablo 1).11 Grup 1: Erken evre OA (Evre
1 ve Evre 2) olan hastalardan, Grup II: Geg evre
OA (Evre 3 ve Evre 4) olan hastalardan olustu.
Alt ekstremiteye yonelik cerrahi girigimi 6ykiist
olmasi, son alti ay ic¢inde dize eklem igi
enjeksiyonu yapilmasi, son alti ay iginde bir
fizyoterapi rehabilitasyon programi almig
olmasi, osteoartrit disinda bir kas iskelet
sistemi hastalik tanis1 olmasi, alt ekstremitede
duyu kayb1 olmasi, c¢alismaya katilim
engelleyecek kognitif bozukluk ve mental
hastalik olmasi ¢alisma dis1 birakilma ol¢utleri
olarak belirlendi.4

Calismaya baglamadan T.C. Uskiidar
Universitesi Girisimsel Olmayan Aragtirmalar
Etik Kurulu Bagkanligi’'nin
B.08.6.YOK.2.US.0.05.0.06/2018/413 No'lu
23/02/2018 tarihli karariyla onay ve calismaya
katilan butiin bireylerden aydinlatilmig gontlli
onam formu alindi.

Veri toplama araglar

Calismanin baslangicinda hastalarin yas,
boy, viicut kiitle indeksi (VKI), cinsiyet, gibi
ozellikleri kaydedildi.

Agri siddeti: Gorsel Analog Olgegi (GAO)12
ile Katastrofik Agr1 Olgegi (KAO)® kullanilarak
6l¢tildi. Degerlendirilecek parametrenin iki ug
taniminin yazili (0= agrimin olmamasi, 10=
siddetli agr1 olmas1) oldugu 100 mm’lik bir cizgi
kulland1 ve hastalardan algiladiklar1 agri
seviyesini ¢izgi tizerine ¢izmeleri istendi.14 KAQ’
de agriyla iligkili olabilen farkli duygu ve
distinceleri tanimlayan 13 durum
siralanmistir. Yuksek puanlar katastrofik
distincenin daha yuksek seviyelerini yansitir.
Hastalardan kendilerine en uygun olan se¢enegi
igsaretlemeleri istendi.15

Beden algis1: Viicut Algisi Olgegi (VAO) ile
degerlendirildi. Olgek, 1989 yilinda
Hovardaoglu tarafindan giivenirlik ve gegerligi
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yapilarak Tirk toplumuna uyarlanmigtir.16
Olgek, bireyin farkl 40 viicut kismindan veya
igslevinden memnuniyetini belirler ve 1iki
bolimden olugur. Olgegin ilk kismi 46
maddeden olusur ve viicut bélimleri iglevini
icerir. Ikinci kisim ise benlik ile ilgili olup,
kisinin 6z algilamasim (kisilik, kendine giiven,
ahlak vb.) kapsayan 55 maddeden olusur. En
olumlu cevap bir puan alirken, en olumsuz
cevap bes puan ile puanlanir. Alinabilecek puan
aralign 40-200’diir. Olgegin kesme puanmi 135
olup, 135 altinda puana sahip olanlar beden
algis1 diisik grup olarak tanimlanmaktadir.
Sonug¢ puanin artmasi, bireyin beden kismiyla
ilgili memnuniyet azligin1 gésterirken, puanin
azalmas1 ise kiginin memnuniyetinin artigi
anlamima gelir. Olgek, anket yoéntemi ile
hastalar tarafindan dolduruldu.

Benlik saygisi: Rosenberg Benlik Saygisi
Olgegi (RBSO) ile degerlendirildi.'” RBSO’niin
Turkiye’'de ki gtivenirlik ve gegerlik ¢aligmalar:
Cuhadaroglu tarafindan yapilmigtir.1® Olgek on
iki alt alandan olusur ve ilk on maddesi benlik
saygisinl Olger. Olumlu ve olumsuz yukla
maddeler ardisik olarak siralanir. Toplam puan
aralign 0-30 arasindadir. 15-25 arasi1 alinan
puan benlik saygisinin yeterli oldugunu, 15
puanin alt1 dustk benlik saygisini
gostermektedir. Olgek ayn1 sekilde anket
yontemi ile hastalar tarafindan dolduruldu.

Depresyon varhgi’ Beck Depresyon Olgegi
(BDO) kullanilarak degerlendirildi.'® BDO 1961
yilinda Beck vd. tarafindan geligtirilmigtir.
Calismamizda Hisli tarafindan uyarlanan 1978
versiyonu kullanildi.2° On beg yas lizerindeki
kigilere uygulanabilen bu anket, 21 sorudan
olusur. Her bir sorunun 4 segenegi
bulunmaktadir ve bu segenekler 0-3 arasinda
puanlanir. 0-9 aras1 puan minimal depresyon,
10-16 puan arasi hafif depresyon, 17-29 puan
arasi orta diizeyde depresyon, 30-63 aras1 puan
siddetli depresyon olarak yorumlanir.
Olgulardan son bir hafta i¢inde, kendini nasil
hissettigini en iyi ifade eden climleyi segerek
isaretlemeleri istenda.

Fonksiyonel diizey’ Zamanh Kalk ve Yuru
Testi (ZKYT) kullamilarak degerlendirildi.
Hastalardan, sabit ve kollarina tutunamadig:
bir sandalyeden kalkmasi, ii¢ metre yiriyip
geri donmesi ve herhangi bir yere
dokunmaksizin sandalyeye tekrar oturmasi
istendi. Test li¢ kez tekrarlandi ve siirelerin
ortalamasi saniye olarak kaydedildi.2!
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Istatistiksel analiz

Istatistiksel analizler ve hesaplamalar i¢in
IBM SPSS Statistics 21.0 IBM Corp. Released
2012. IBM SPSS Statistics for Windows, Version
21.0. Armonk, NY: IBM Corp.) ve MS-Excel
2007 programlari kullanildi. Caligmada yer alan
hastalarin yas, viicut agirligi, boy uzunlugu gibi
degiskenlerinin normal dagilima uygunlugu
Shapiro-Wilks testi ile degerlendirildi ve bu

degigkenlerin  tanmimlayici  istatistiklerinin
gbsteriminde ortalamatstandart sapma
degerleri verildi. Normal dagilim gostermedigi
belirlenen degiskenlerin ve kesikli
degigkenlerin  tamimlayici  istatistiklerinin
gosteriminde ortanca (Ceyreklikler Arasi

Geniglik- CAG, Interquartile Range- IQR)
kullanildi. Yine, cinsiyet, medeni hal, egitim
durumu, meslek gibi kategorik degiskenler igin
sayl (n) ve yizde degerleri verildi. KAO ile
ZKYT, RBSO, VAO ve BDO arasinda iligki
Sperman rho katsayis1 ile degerlendirildi.
Istatistiksel anlamlhilik diizeyi p<0.05 olarak
kabul edildi.

BULGULAR

Hastalarin ortalama yaslar:1 61.53+8.98 yil,
boy wuzunluklari 161.47+7.38 cm, vicut
agirliklar: 81.25+14.09 kg ve viicut kitle indeksi
(VKD degerleri 31.31+6.48 kg/m? olarak
bulundu. Hastalarin %81.82’sinde (n= 45) diz
OA, %18.18inde (n= 10) ise kalca OA oldugu
belirlendi (Tablo 2). Hastalarin %3.64iiniin
(n=2) evre 1, %32.72’sinin (n= 18) evre 2,
%34.55'inin (n=19) evre 3, %29.09'unun (n= 16)
evre 4 oldugu tespit edildi.

Grup 1 ve Grup 2'deki hastalarin GAO,
KAO ve ZKYT sonuglar1 arasinda fark bulundu
(p<0.05) Ancak Grup 1 ve Grup 2deki
hastalarin VAO, RBSO, BDO puanlar1 arasinda
anlamli fark bulunmadi (p>0.05). Gruplarin
degerlendirme 6lcutlerine gore
kargilagtirmalar: Tablo 3’de gosterildi.

Calisma sonucunda KAO ile diger
degerlendirme olgutleri arasindaki iligkiye
bakildiginda, erken evre OA’lr hastalarda KAO
olcegiile VAO (r=0.531, p=0.016) 6l¢egi arasinda
pozitif yonla dusik diizeyde bir iligki oldugu
belirlendi. KAO puan: arttikca, VAO ve GAO
Olgek puanlari da anlaml diizeyde artmaktadir.
KAO 6lgegi ile RBSO, BDO ve ZKYT, puanlar
arasinda ise istatistiksel olarak anlamh
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Tablo 1. Osteoartritte Kellgren-Lawrence siniflamasi.

Radyolojik bulgular

Evre0 Normal

Evre1  Siipheli osteofitler, normal eklem aralig

Evre2  Kesin osteofit, eklem araliginda siipheli daralma

Evre3  Orta derecede cok sayida osteofit, eklem
araliginda kesin daralma, hafif skleroz

Evre 4  Biiyiik osteofitler, belirgin skleroz ve kistler,
eklem araliginda ileri derecede daralma, kemik
uclarinda kesin deformite

Tablo 2. Hastalanin demografik ve klinik 6zellikleri (N=55).

X+SD
Yas (yil) 61.53+8.98
Boy uzunlugu(cm) 161.47+7.38
Viicut agirhig1 (kg) 81.25+14.09
Viicut kiitle indeksi (kg/m?2) 31.31+6.48
Cinsiyet (Kadin/Erkek) (n) 48/7

diizeyde iliski olmadig1 gérildii (p>0.05), (Tablo
4). Ge¢ evre OA’l6 hastalarda KAO ile VAO,
RBSO, BDO ve ZKYT puanlar: arasinda anlaml
bir iliski olmadig1 goriildii (p>0.05) (Tablo 4).

TARTISMA

Bu calismanin sonuclari, OA’lW hastalarda,
hastaligin radyolojik evresinin ilerlemesiyle
agr1 siddetlerinin artigimi  ve fonksiyonel
diizeylerinin olumsuz etkilendigini gosterdi.
Calismada butin hastalarin beden algilarinin
ve benlik saygilarinin azalmis oldugu ve
minimal seviyede depresyonlarinin oldugu
bulundu. Erken evre OA’lF hastalarin agri
siddetleri ile beden algilar1 arasinda iligkili
bulunurken, agr1 siddetleri ile benlik saygilari,
ruhsal durumlar1 ve fonksiyonel dizeyleri
arasinda ise bir iligki bulunmadi. Geg¢ evre OA’l1
hastalarda ise agr1 siddeti ile incelenen
degiskenler arasinda bir iligki olmadigi goriildi.

Diz eklemi, OA’da semptomatik olarak en
sik tutulan eklemdir.2122 Semptomatik diz OA
prevalansi 50 yas ve lizeri popiilasyonda %14.8
olup, kadinlarda bu oran %22.5, erkeklerde ise

%8 olarak rapor edilmistir.22 Calismamiza,
literatiirle uyumlu olarak dahil olan hastalarin
buyuk cogunlugu diz OA tanili hastalardi.
Kadinlarda OA gelisimi erkeklere gore iki kat
fazla gorilur. OA insidansinda cinsiyetler
arasinda bu fark, 50 yasindan sonra goriilen

kadinlardaki  menopoz  sonrasi  Ostrojen
eksikligine bagh olabilir. Artikuler
kondrositlerin fonksiyonel Ostrojen

reseptorlerine sahip olmalar1 sebebiyle bu
hiicrelerin 6strojenin denetimi altinda oldugunu
dustindirmektedir.23 Calismamiza dahil olan
hastalarda kadinlarin sayisimin fazla olmasi
yine literatirle uyumlu olarak beklenen
sekildeydi.

OA’ da en sik kargilagilan bulgu olan agr,
klinik karar vermede baslica faktérler arasinda
yer almaktadir. Yapilan bir calismada, diz
OA’da radyolojik evresinin artmasi ile
hastalarin  dizlerinde daha siddetli agr
hissettikleri gosterilmigtir.24¢ Yine bagka bir
calismada evre 2-4 arasinda olan hasta
grubundaki agri siddetinin, daha hafif evre olan
evre 0-1 olanlara goére daha yiiksek oldugu
saptanmistir.2®> Atamaz vd. calismalarinda
benzer olarak OA’li hastalarin radyolojik
evrelerinin kotiillesmesiyle hastalarda daha
siddetli agri hissi oldugunu belirtmiglerdir.26
Literatiirde gosterilen bu sonuglar hastalik
evresinin ilerlemesiyle hastalarin daha fazla
agr1 sikayetleri oldugu anlamina gelmektedir.
Bu calismada da daha onceki arastirma
sonuglarina benzer olarak radyolojik gérinti
incelemelerine gore geg evre olan hastalarin agri
siddetleri daha yliksek bulundu.

OA, hastalarda agr1 yani sira eklem
tutukluluguna da neden olmakta sonugta
hastalar yirime, merdiven inip c¢ikma gibi
aktivitelerde zorlanmaktadirlar. Diz
¢evresindeki yumusak dokularda meydana
gelen kuvvet kayiplari da agr1 siddetini
artirmakta ve fonksiyonel diizey olumsuz olarak
etkilenmektedir.2? Literatiirde OA’l1 hastalarin
radyolojik  evrelerinin ileride olusabilecek
fonksiyonellik kayiplar1 konusunda o6nemli
fikirler verebilecegi belirtilmektedir.4# Miller
vd.28 diz OA hastalarini fonksiyonellik acisindan
degerlendirmis ve wuzun sureli takibini
yapmiglardir. Sonu¢ olarak agr1 ve kas
spazminin performansi etkileyebilecegini ve
radyolojik diz OA bulgulariyla fonksiyonelligin
iligkili oldugunu bildirmiglerdir. Diz OA’da
radyolojik bulgular ile tanimlanan hastalik
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Tablo 3. Erken ve geg evredeki hastalarin agn siddeti, beden algisi, benlik saygisi, depresyon, fonksiyonel diizey kargilastirmalari.

Erken Evre Grubu (N=20)

Geg Evre Grubu (N=35)

Ortanca (Min/Maks) Ortanca (Min/Maks) p
Viziiel Analog Skalasi 5.00(3/9) 7.00(4/10) <0.001
Katastrofik Agn Olgegi 17.50 (2/43) 30.00 (12/52) 0.002*
Viicut Algisi Olcegi 70.00 (40/93) 75.00 (50/92) 0.310
Rosenberg Benlik Saygisi Olcegi 14.41(11,73/18.75) 13.73(10.23/16.83) 0.473
Beck Depresyon Olcegi 6.00(5/9) 6.00(5/12) 0.310
Zamanl Kalk ve Yiirii Testi 9.80(6.20/14.47) 14.44 (6,50/42.03) <0.001

* p<0.05. Mann Whitney-U testi

Tablo 4. Hastalarin evrelerine gore agn siddetleri ile beden algilar, benlik saygilari, depresyon ve fonksiyonel diizeyleri arasindaki

liski.
Erken Evre Grubu (N=20) Gec Evre Grubu (N=35)
r(p) r(p)
Katastrofik Agn Olcegi - Beden Algisi Olcegi 0.531(0.016)* 0.178 (0.308)
Katastrofik Agri Olcegi - Rosenberg Benlik Saygisi Olcegi 0.382 (0.960) -0.053 (0.764)
Katastrofik Agn Olcegi - Beck Depresyon Olcegi -0.096 (0.689) -0.850 (0.626)
Katastrofik Agn Olcegi - Zamanh Kalk ve Yiirii Testi 0.149 (0.529) 0.086 (0.624)

r: Sperman korelasyon analizi * p<0.05.

siddeti 1ilerledik¢ce hastalarin fonksiyonel
diizeyleri de kotilesmektedir.2930 Yine Riddle
vd.30 yaptiklar: calismada tek tarafli ve bilateral
diz OA tanis1 konmus hastalarda, tek tarafl ve
bilateral diz agrisi siddeti ile fiziksel fonksiyon
arasinda gii¢li iligki saptamistir. Bu ¢alismada
hastalarin fonksiyonellik diizeyleri ZKYT ile
degerlendirildi. ZKYT diz OA’ln hastalarda,
fonksiyonel diizeyi degerlendirmek amaciyla
siklikla kullanilan pratik bir yontemdir.
Literatiirde bu hasta grubunda kullanildigina
dair bir¢ok calisma bulunmaktadir.21.3! Calisma
sonuclar1 literatiire benzer olarak bu hasta
grubunda, klinik durumlar1 kétilestikge
fonksiyonel duzeylerini degerlendirmek igin
kullanilan ZKYT puanlarinin da distigini
ancak agr1 siddetinin fonksiyonel duzey ile
iligkili olmadiginmi gosterdi.

Kronik agrili hastalarda depresyon goriilme
oranm1 yaklagik %30 olarak bildirilmistir.32
Depresyonlu hastalarda ise yine yiiksek
sayilabilecek agri prevelanst %34 ile %66
arasinda degigsen oranda oldugu gésterilmigtir.33
Calismalarin bir kismi agr siddeti ile depresif
semptomlar arasinda gugli bir iligki bildirirken

bir kismi1 ise bu 1iki parametre arasinda
herhangi bir iligki goéstermemigtir.3435 Bu
farklihk, arastirmalarda kullanilan agri
degerlendirme yontemlerinin ve depresyon
6lceklerinin farkliligi nedeniyle olabilir. Klinger
vd.35 65-88 yas araliginda kalca ve/veya diz OA’e
baglh kronik agrisi olan hastalarda klinik
depresyon skorlar: elde edilemedigini
bulmugtur. Bunun nedeni ise yaslh bireylerin
kronik eklem agrisina baglh yetersizligi,
yaslanma siirecinin normal bir parcasi olarak
goriip kabul etmeleriyle agiklanmigtir. Bunun
yani sira OA' nin genellikle yavas ve sinsi
baglangicli olmasi1 ve hastalarin bu zaman
stirecinde gerekli diizenlemeleri yaparak bu
hastalikla yasamaya uyum gostermeleri olarak
distnilmistir. Bu g¢alismada, kalgca ve diz
OA’ln hastalarda dugsiik beden algis1 ve dusiik
benlik saygisi ve minimal depresyon oriintiisii
varligi bulundu. Skevington vd. yaptiklar
calismada; romatoid artritli hastalarda daha
fazla eklem tutulumu olup, deformite ve agrisi
olan ve daha fazla fiziksel aktivite kisitlilig:
yasayan hastalarin kendilerini daha az cekici
bulduklari, bedenlerinden daha az doyum
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sagladiklar1 ve benlik saygilarinin daha disuk
oldugu gostermiglerdir.l® Benzer olarak Vamos
yaptig1 ¢alismada; romatoid artriti olan kadin
hastalarda, beden algisinda diisme oldugunu
gostermigtir. Beden algisindaki digtikligin
agri siddetinden kaynakli olabilecegi
belirtmigtir.3¢ Caligmamiza katilan hastalarda
beden algisinda meydana gelen azalma, bu
hasta grubunda benlik saygisini da etkilemig ve
kigilerin  6zbenliklerinden memnun olma
diizeylerini azaltmig olabilir. Ayrica literaturde
benlik saygis1 ve beden imaji azalmig olan
kigilerde depresyona  gorilebilecegi  de
belirtilmigtir.37

Calismamizda erken evre OA’lr hastalarin
agr1 siddetleri ile beden algilar: arasinda pozitif
yonli disiik diizeyde bir iligki oldugu gérildi.
Ancak ge¢ evre hasta grubunda bu iligki
gorilmedi. Fiziksel yonden kisithlik yagan
kigilerde fiziksel bagimhilik heniiz gelismemis
olsa bile hastalar korku yasayabilmekte ve bu
korkular hastalarin kendilerini yetersiz ve
degersiz hissetmesine yol acabilmekte, benlik
saygilar1 azalabilmekte ve sonugta depresyon
gibi duygu durum bozukluklari
yasayabilmektedirler.38 Ayrica bu calismada,
hastalarin ZKYT puanlar: ile beden algilar1 ve
benlik saygilar: arasinda bir iligki bulunmamaisg
olsa da hem agr1 siddetleri hem de fonksiyonel
diizeylerindeki olumsuz etkilenimler,
hastalarin erken evreden itibaren beden algisi
ve benlik saygisi 6lgek sonucglarini olumsuz
etkilemis olabilir.

Limitasyonlar

Bu calisma bir pilot c¢alisma olarak
planlandi ve simirli sayida vaka tuzerinde
yapildi. Vaka sayis1 artirilarak yapilacak
calismalar, farkli evrelerdeki OA’l1 hastalarda

incelen  degiskenler = bakimindan  sonug
yorumlamalarina yeni bakisg acilari
kazandirabilir. Calismanin bir diger
limitasyonu, kullanilan degerlendirme

yontemleri yani sira bu hasta grubunda
fonksiyonel kapasiteye yonelik farklhi klinik
degerlendirme yontemlerinin kullanilmamig
olmasidir.

Sonug

Calisma sonuclarimiz, OA varliginin
yarattigl hastaligin erken déneminden itibaren
olumsuz psikosomatik etkilerinin beden algisini
degistirebilecegini gosterdi. Dolayisiyla, OA’1
hastalarda uygulanan mevcut fizyoterapi ve
rehabilitasyon programlarina ek olarak, beden

algis1 ve benlik saygisimi arttirmaya yonelik
uygulamalarin eklenmesinin hastanin tedaviye

uyumunu artirmada faydali  olabilecegi
distnildd.
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ORIGINAL ARTICLE

Kronik bel agnli bireylerde alt ekstremite izokinetik kas
kuvvetinin degerlendirilmesi

Seval YILMAZ?, Oznur YILMAZ2

Amag: Bu calismada kronik bel agnsi olan hastalarda alt ekstremite izokinetik kas kuwveti degisikliklerini incelemek ve
izokinetik kas kuvveti ile semptom siddeti arasindaki iliskinin aragtinimasi amaclandi

Ydntem: Bu calismaya 20-50 yas aralifinda (ortalama yas: 33.4+10.2 yil) 48 kronik bel agnili ve 19-50 yas arali§inda (ortalama
yas: 31.7+9.0 yil) 47 saglhikl birey katildi. Kronik bel agnli bireylerin agn siddeti Viziiel Analog Skalasi (VAS) kullanarak, 6ziir
diizeyi Oswestry Disabilite indeksi (ODi) kullanilarak degerlendirildi. Bireylerin quadriceps ve hamstring izokinetik kas kuvveti
Biodex Sistem 4 (Biodex Corp, Shirley, NY) kullanilarak 90° /sn hizda degerlendirildi.

Bulgular: Kronik bel agrili grupta istirahat agnsi siddeti VAS’a gore ortalama: 3.7+2.7 cm, aktivite agrisi siddeti ortalama:
5.8+2.4 cm, gece agnsi siddeti ortalama: 2.6+3.3 cm idi. ODI yiizdesi ortalama 21.64+12.11 idi. Quadriceps ve hamstring
kaslannin konsentrik ve izometrik kuvveti acisindan gruplar arasinda fark yoktu (p>0.05). Kas kuwveti ile agn ve disabilite
sonuclan arasinda iliski olmadig bulundu (p>0.05; r<0.20).

Sonug: Sonuglanmiza gore, quadriceps ve hamstring izokinetik kas kuvveti kronik bel agnisi olan hastalarda saglikli bireylerden
farkl degildir. Quadriceps ve hamstring izokinetik kas kuvveti ile agn ve disabilite iliskili degildir.

Anahtar Kelimeler: Bel agnsi, Quadriceps kasi, Hamstring kasi.

Assessment of lower extremity isokinetic muscle strength in individuals with chronic low back

pain

Purpose: The study aimed to investigate the lower extremity isokinetic muscle strength alterations and the relations between

isokinetic muscle strength and symptom severity in patients with chronic low back pain.

Methods: Forty-eight patients with chronic low back pain aged between 20-50 years (mean age: 33.4+10.2 years) and 47

healthy individuals aged between 19-50 years (mean age: 31.7+9 years) participated in this study. Pain severity of individuals

with chronic low back pain was assessed by using the Visual Analogue Scale (VAS) and the disability rate was according to

Oswestry Disability Index (ODI). Quadriceps and hamstring isokinetic muscle strength of the participants were evaluated by

using Biodex System 4 (Biodex Corp., Shirley, NY) at the speed of 90°/s.

Results: In the chronic low back pain group, the mean resting pain severity was 3.7+2.7 cm, the mean activity pain severity was

5.8+2.4 cm, the mean night pain severity was 2.6+3.3 cm according to VAS. The mean disability rate was 21.64+12.11. There

was no difference between the groups in terms of concentric and isometric strength of the quadriceps and hamstring muscles

(p>0.05). No correlation was determined between muscle strength and pain and disability outcomes (p>0.05).

Conclusion: According to our results, quadriceps and hamstring isokinetic muscle strength is not different from healthy

individuals in patients with chronic low back pain. Quadriceps and hamstring isokinetic muscle strength is not related to pain

and disability.

Keywords: Low back pain, Quadriceps muscle, Hamstring muscle.

Yilmaz S, Yilmaz 0. Kronik bel agnili bireylerde alt ekstremite izokinetik kas kuvvetinin degerlendirilmesi. J Exerc Ther Rehabil. 2019;6(3):195-200. Assessment of
lower extremity isokinetic muscle strength in patients with chronic low back pain.

E E 1: Hacettepe University, Beytepe Hospital, Ankara, Tiirkiye.
2: Hacettepe Universitesi, Faculty of Physical Therapy and Rehabilitation, Ankara, Tiirkiye.

. Corresponding author: Seval Yilmaz: sevalyilmaz45@gmail.com.
E ORCID IDs (order of authors): 0000-0003-8593-9871; 0000-0002-0855-9541
E Received: March 28, 2019. Accepted: August 05, 2019.

www.jetr.org.tr



el agrisi, en yaygin kas iskelet sistemi
Bproblemlerinden biridir.! Dinya

genelinde yapilan epidemiyolojik bir
calisma, bel agrisi prevalansinin erigkinlerde
anhik %12, aylik %23, yillik %38 ve yasam boyu
yaklagik %40 oldugunu gostermektedir.2
Ulkemizde bel agrisinin yagsam boyu prevalansi
kentlerde %50, kirsalda 1se %80 olarak
bildirilmigtir.35

Gorulme sikliginin fazla olmasinin yani sira
niiks etmesi ve kronik hale gelmesi nedeniyle
bel agrisin1 etkileyen faktorleri belirlemek
onemlidir. Bel agrisinin lumbar ve abdominal
kaslarin kuvvetini ve enduransini etkiledigi
bilinmektedir. Bel agrili bireylerde, lumbar,
ekstansor kas kuvveti ve enduransinda
azalma,®® multifidus kasinda kiigiilmel® ve
transversus abdominus kasinin uyarilmasinda
gecikmel! gésterilmigtir. Kronik bel agrisi lokal
olarak, lumbar ve sakroiliak eklemi ilgilendiren
bir problem olmakla birlikte alt ekstremitenin
eklem ve kas yapisindaki degisimlerden de
etkilenmekte veya biyomekanik olarak bu
yapilar: etkilemektedir.12

Kronik bel agrisi olan bireylerde gluteus
maksimus kasinin enduransinda,!?® diz ve kalca
fleksorlarinin esnekliginde!4 azalma
gosterilmigtir. Literatiirde bel agrili bireylerde
diz ekstansér kas kuvvetini arastiran
calismalar, diz ekstansérlarinin maksimum
istemli kontraksiyonunu?® ve diz
ekstansorlerinin izokinetik kuvvetininl6 azalmis
oldugunu gostermistir. Ancak bu calismalara
sporcu bireyler dahil edilmis ve genel
popilasyonu degerlendiren calismalarin
yetersiz oldugu goézlenmigtir. Bu nedenle
calismamiz kronik bel agrili bireylerde
quadriceps ve hamstring izokinetik kas
kuvvetinin saglikli bireyler ile karsilastirilmas:,
agri ve 0zlr seviyesi ile quadriceps ve hamstring
kas kuvveti arasindaki iligkinin aragtirilmasi
amaciyla planlanmigtir.

Calismamizin hipotezi kronik bel agrih
bireylerde quadriceps ve hamstring izokinetik
kas kuvvetinin saglikli bireylerden farkh oldugu
ve agri ve oOzur ile kas kuvvetinin iligkili
olabilecegi yonundedir.

YONTEM

Bireyler
Vaka kontrol ¢alismasi olarak planlanan bu

Yilmaz et al

calisma, 19-55 yas aralifinda (ortalama yas:
32.5+9.6 y11) 67 kadin 28 erkek olmak {izere
toplam 95 bireyin katilimiyla gergeklestirildi.
Orneklem biyuklugiu %98 giic ve %1 hata pay1
ile her bir grupta 47 kisi olmak {izere toplamda
94 kisi olarak hesaplandi.l® Kronik bel agrili
grup, 3 ay ve daha fazla siire boyunca bel agrisi
olan, 20-50 yas araliginda (ortalama yas:
33.4+10.2 y1l), 34 kadin, 14 erkek olmak {izere
48 bireyden olustu. Kontrol grubu ise son 1 yil
boyunca lumbar veya sakral agri sikayeti
olmayan, 19-50 yas araliginda (ortalama yas:
31.7+9.0 y11) 33 kadin 14 erkek olmak tizere 47
saglikli bireyden olustu. Bu calismaya, kok
basis1 veya kauda equina sendromu, omurgayi
ve alt ekstremiteyi ilgilendiren ortopedik
hastalig1 veya cerrahi hikayesi, osteoartrit ve
romatoid artrit gibi romatizmal hastalig,
norolojik, kardiyopulmoner veya mental
hastalig1 olan bireyler dahil edilmedi.

Calismanin yapilabilmesi i¢in Hacettepe
Universitesi  Girisimsel Olmayan Klinik
Aragtirmalar Etik Kurulu'ndan gerekli izin ve
onay alindi (Karar No: GO-18/403-13). Calisma
bireylerden yazili ve s6zli onay alinarak
gerceklestirildi.

Agr1 ve 6zirliliik degerlendirmesi

Calismaya katilan kronik bel agrili
bireylerin agr1 siddetinin degerlendirilmesinde
vizilel analog skalast (VAS) kullanild.
Hastalarin istirahat, gece ve aktivite agri diizeyi
ayr1 ayr1 sorgulandi. VASda “0”agrimin hig
olmadigi durumu ‘10’ ise dayanilmaz agriyi
gostermektedir. Kronik bel agrili grubun 6ziir
diizeyini belirlemek icin Oswestry Disabilite
Indeksi (ODI)’nin Tiirkge versiyonu kullanildi.!?
ODI, bel agrili bireylerde kisinin fonksiyonel
yetersizlik diizeyini 6lgen bir testtir. Agrimin
siddeti, kigisel bakim, yik kaldirma, ylriime,
oturma, ayakta durma, uyuma, cinsel hayat,
sosyal yasam ve seyahat olmak tizere on
bagliktan olugsmaktadir. Calismaya dahil edilen
bireylerden her bir bashga 0 (6ziirliiliik yok) ve
5 (tam oziirliillik) arasinda puan vermesi
istendi. Toplam skor 0 (6ziirliik yok) ve 50 (tam
oziirliliik) arasinda degismektedir. Toplam skor
iki ile carpilarak ézurlilik orani ylzde olarak

hesaplandi.

Izokinetik kas kuvvetinin
degerlendirilmesi

Calismaya dahil edilen  bireylerin

quadriceps ve hamstring izokinetik kas kuvveti
Biodex Sistem 4 (Biodex Corp, Shirley, NY)
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kullanilarak Olctildu. Olctimler sabah
saatlerinde ve oda sicakhiginda yapildi.
Dominant tarafta quadriceps ve hamstring
kaslarinin konsentrik kuvveti 90°sn hizda,
izometrik kas kuvveti ise diz 90° fleksiyon
pozisyonunda iken 5 tekrarli olarak olgiildi.
Bireyler, yatay bisiklette dakikadaki déonme hizi
40-50 araliginda olacak sgekilde 5 dakikalik
1sinma sonrasinda 6l¢lim i¢in izokinetik sisteme
alinarak, sistemin sandalyesinde govdeleri dik
olacak sekilde oturtuldu. Goévde ve uyluk,
sistemin sandalyesine bantlarla sabitlendi. Test
sirasinda bireyler koltugun her iki taraftaki
kollarindan  tutturuldu. Dinamometrenin
manivelas: test edilecek tarafin ayak bileginin
2,5 cm Ustinden cihazin velkrosu ile sabitlendi.
Femurun lateral epikondili, dinamometrenin
ekseninin hizalandig1 anatomik referans olarak
kullanildi. Quadriceps ve hamstring kaslarinin
maksimum konsentrik kuvvetinin 6l¢imi, diz
ekleminin 0° (tam ekstansiyon) ve 90° fleksiyon

hareket araliginda yapildi. Bireyler,
pozisyonlari degistirilmeden 5 dakika
dinlendirildikten sonra quadriceps ve

hamstring kaslarinin maksimum izometrik kas
kuvveti, diz 90° fleksiyonda sabitlenmigken
degerlendirildi. Kuvvetle 1ilgili parametreler;
tepe tork (TT) Newton-metre (Nm), tepe torkun
viicut kiitlesine orani (TT/VK) %, toplam ig (TT)
Joule (J) cinsinden hesaplandi.

Istatistiksel analiz

Istatistiksel analizler SPSS Windows
versiyon 18 yazilimi kullanilarak yapildi.
Degiskenlerin normal dagilima uygunlugu
gorsel (histogram ve olasihk grafikleri) ve
analitik  yontemler  (Kolmogorov-Smirrov/
Shapiro-Wilk testleri) kullanilarak incelendi.
Demografik veriler, agr1 ve ozur skorlar
tamimlayic1 analizler ile degerlendirildi ve
ortalama + standart sapma (X+SD) olarak
verildi. Izokinetik kas kuvveti skorlarimmin
normal dagilim gosterdi i¢in gruplar arasindaki
karsilastirilmalarinda t testi  kullanildi.
Parametreler arasindaki iligki diizeyi Pearson
testi kullanilarak degerlendirildi. Korelasyon
analizinde korelasyon katsayis1 (r) yorumu; ¢ok
zayif iliski veya iliski yok (r=0.00-0.20), zayif
iliski (r=0.21-0.40) orta derecede iliski (r=0.41-
0.60), kuvvetli iliski (r=0.61-0.80) ve c¢ok
kuvvetli ligki (r=0.81-1.00) olarak
siiflandirildi.’® p degerinin 0.05'in altinda
oldugu durumlar istatistiksel olarak anlaml
sonugclar seklinde degerlendirildi.

BULGULAR

Calismaya dahil edilen her iki grubun
yvaglari, boy uzunluklari, viicut agirliklar1 ve
viicut kiitle indeksleri benzerdi (p>0.05) (Tablo
1). Calismada quadriceps ve hamstring
izokinetik kas kuvveti c¢alisma grubunda
kontrol grubu ile benzerdi (p>0.05) (Tablo 2).
Degerlendirilen parametreler arasindaki iligki
incelendiginde, VAS ve ODI ytzdeleri ile
quadriceps ve hamstring konsentrik ve
izometrik kas kuvveti parametrelerinin
sonuclar1 arasinda iliski olmadigi (p>0.05),
hastalik siiresi ile quadriceps konsentrik tepe
torkun vicut kiitlesine orani arasinda negatif
yénde zayif korelasyon oldugu bulundu (r=-
0.349; p=0.017) (Tablo 3).

TARTISMA

Kronik bel agrisinda lumbar ve abdominal
b6lge kaslarinin yami sira alt ekstremite
kaslarinin  kuvvetinde de  degisiklikler
goriilebilir. Kronik bel agrisi olan bireyler ile
saglikli bireylerin alt ekstremite kas kuvvetini
kargilagtirmak amaciyla planlanan
calismamizda 1iki grubun kas kuvvetleri
arasinda fark olmadig: belirlendi. Ayrica agri ve
Ozir seviyesi ile alt ekstremite kas kuvveti
arasinda 1iliski bulunmadi. Ancak hastalk
stiresi ile kas kuvveti arasinda ise hafif diizeyde
iligki oldugu belirlendi.

Literatiirde kronik bel agrisinda
quadriceps kas kuvvetinde veya enduransinda
azalma oldugunu gésteren caligsmalar oldugu
goriilmektedir.1516.1920 T,ee vd. kronik bel agrili
bireylerde lumbar ekstansér ve quadriceps kas
kuvvetinin kontrol grubuna gore azaldigini
gostermislerdir.20 Orneklem grubunun sayis1 ve
yas ortalamasi olarak ¢aligmamiz ile benzer
ozellikler géstermesine ragmen; bu calismada
sadece erkek bireylerin c¢alismaya dahil
edilmesinin farkli sonuclar elde edilmesinde
6nemli bir neden olabilecegi diiginuldu. Ayrica
Lee vd. ¢aligmaya dahil edilen bireylerin agri ve
6zlr seviyelerini belirtmemiglerdir. Kronik bel
agrisinda farkli agr1 ve ozur seviyeleri alt
ekstremite kas kuvvetinde degisimlere neden
olabilecek bir faktordiir. Daha siddetli agrisi
olan ve ozlr dizeyi yiiksek bireylerin dahil
edildigi galigmalarin sonuglar: alt ekstremite
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Tablo 1. Calismaya dahil edilen gruplara ait demografik bilgiler ve fiziksel 6zellikler.

Kronik Bel Agnh Grup (N=48) Kontrol Grubu (N=47)

X+SD X+SD p

Yas (yil) 33.4+£10.2 31.7+9 0.374
Cinsiyet (Kadin/Erkek) (say1) 34/14 33/14
Viicut kiitle indeksi (kg/m2) 24.5+3.9 25.1+5.2 0.471
Hastalik siiresi (ay) 58.30+£69.90 - -
Agn (Viziiel agn skalasi, cm)

istirahat 3.7+2.7

Aktivite 5.812.4

Gece 2.6+£3.3
Oswestry Disabilite indeksi (%) 21.64+12.11

Tablo 2. Galismaya dahil edilen gruplara ait izokinetik kas testi sonuclari.

Kronik Bel Agnli Grup (N=48) Kontrol Grubu (N=47)

X+SD X+SD p

Quadriceps kasi

Konsentrik Tepe Tork (Nm) 119.71+38.45 124.90+46.78 0.558

Konsentrik Tepe Tork/VK (%) 175.54+43.60 193.30+102.06 0.275

Konsentrik Toplam is (Joule) 490.68+162.18 519.48+207.19 0.455

izometrik Tepe Tork (Nm) 149.62+67.21 144.48+56.61 0.689
Hamstringler

Konsentrik Tepe Tork (Nm) 53.87+21.31 57.90+26.07 0.414

Konsentrik Tepe Tork/VK (%) 79.01+26.90 92.17+68.17 0.223

Konsentrik Toplam is (Joule) 227.96+104.53 256.51+141.16 0.268

izometrik Tepe Tork (Nm) 58.57+30.53 60.07+£30.17 0.812

Nm: Newton-metre. VK: Viicut kiitlesi.

Tablo 3. Quadriceps ve hamstring izokinetik kas kuvveti testi sonuglan ile agn (VAS), Oswestry Disabilite indeksi ve hastalik siiresi
verilerine ait korelasyon analizi sonuglari.

~ Agn Agn Agn 0Di (%) Hastalik Siiresi
Istirahat (cm) Aktivite (cm) Gece (cm) (ay)
r r r r R
Quadriceps kasi
Konsentrik Tepe Tork (Nm) 0.045 0.259 0.047 0.002 -0.285
Konsentrik Tepe Tork/VK (%) -0.017 0.219 -0.028 -0.038 -0.349*
Konsentrik Toplam is (Joule) 0.040 0.181 0.049 -0.007 -0.250
izometrik Tepe Tork (Nm) -0.203 0.232 -0.128 -0.092 -0.094
Hamstringler
Konsentrik Tepe Tork (Joule) -0.131 0.154 -0.132 -0.073 -0.053
Konsentrik Tepe Tork/VK (%) -0.220 0.090 -0.132 -0.124 -0.040
Konsentrik Toplam is (Joule) -0.170 0.052 -0.189 -0.144 0.076
izometrik Tepe Tork (Nm) -0.244 0.228 -0.191 -0.060 -0.169

r, Pearson korelasyon katsayisi. *p<0.05. Nm: Newton-metre. ODi, Oswestry Disabilite indeksi. VK: Viicut kiitlesi.
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kas kuvveti acisindan degisiklik gosterebilecegi
dikkate alindiginda agr1 ve 6zir seviyelerinin
belirtilmemesi karsilastirma yapmayl
giglestirmektedir.

Cai vd. kronik bel agrisi olan 18
rekreasyonel kogsucu ve 18 saglikli kogucunun
alt ekstremite kas kuvvetini degerlendirdikleri
calismalarinda, kronik bel agrisi olan grupta diz
ekstansor tepe torkunun saghkli gruba gore
azaldigini  goéstermiglerdir.’®  Calismamiza
katilan bireyler sedanter iken bu caligmaya
katilan bireylerin kosucu olmasi farkli sonuclar
elde edilmesinin nedeni olabilir. Kosucularda
diz kaslarimin fonksiyonel ve fizyolojik
ozellikleri sedanter bireylerden farklidir. Bel
agrili kosucularda agri nedeniyle antrenman
stresindeki kisalmalar sedanter bireylere gore
kas kuvvetinde hizli kayiplara neden olabilir.
Ancak c¢alismamizda saghkli grupta duizenli
egzersiz aligkanliginin olmamasi ve bel agrili
grupta bel agrisi nedeniyle meydana gelen
fonksiyonel kisithhigin disiik seviyede olmasi
nedeniyle iki grupta da kas kuvvetinin benzer
olmasim aciklayabilir. Tki calismanin
sonuglarinin farkli olmasinin diger bir nedeni,
calismamizda kronik bel agrili grup ile saghklh
grup yas agisindan benzer iken, bu ¢aligmada
bel agrili grubun yas ortalamasinin saglikli
gruptan biiyiik olmasi olabilir. Yagin ilerleyisi
ile birlikte kas kuvvetinin azaldigi
bilinmektedir.

Suter vd. kronik bel agrisi1 olan ve olmayan
erkek golf oyuncularinda lumbar ekstansor
kaslar 1ile quadriceps kasinin fonksiyonel
kapasitesi arasindaki iligkiyi arastirdiklar:
calismalarinda, kronik bel agrisi olan grupta
quadriceps kasinin inhibisyonu 1ile bel
kaslarininin enduransindaki azalma arasinda
iliski  oldugunu  gostermiglerdir.  Ayrica
quadriceps kasinin bel agrili bireylerde tam
olarak aktive olamadigini belirtmislerdir.’®> Bu
calismaya da erkek ve sporcu bireylerin dahil
edilmesi bu sonucglarin genel popilasyon igin
benzer olacagi yorumunu glglestirmektedir.

Rossi vd. ise gen¢ sporcularda, diz
ekstansiyon kuvveti ile bel agrisi insidansi
arasinda iligki olmadigini géstermislerdir.2! Bu
bulgular sonuclarimizi destekler niteliktedir.
Bel agrisinda kuvvet kaybi1 lumbo-pelvik
bolgedeki kaslarda goriiliirken alt ekstremite
kaslar1 etkilenmeyebilir. Ancak literatirde
kronik bel agrisinda alt ekstremite kas
kuvvetini arastiran ¢aligmalarin ¢ogunun

sporcular uzerinde yapilmig olmasi
calismamizin sonuclarin karsilagtirmay:
zorlagtirmaktadir. Ayrica calismalar arasindaki
bel agrisi tanimi ve 6l¢gim yontemi farkliliklar:
da kargilagtirmayir gliclestiren diger bir
faktordur.

Kronik bel agrisinda alt ekstremite kas
kuvvetinde azalma oldugunu gosteren
calismalar, bu azalmanin nedenini,
kullanmama atrofisine bagli genel kas zayiflig,
bu bireylerin dogasi geregi kas yapilarinin zayif
olmasi veya hareket korkusu gibi psikolojik
faktorlerin test sonuclarini olumsuz etkilemesi
olarak belirtmislerdir.

Calismamizda kronik bel agrili grupta hafif
Ozir seviyesi olmasinin alt ekstremite kas
kuvvetinin saglikh grup ile benzer olmasinin en
6nemli nedeni oldugu disuntlda. Hafif 6zur
diizeyi bireylerde aktivite kisithiligina neden
olmamakta ve kullanmama atrofisinin éntne
gecmektedir. Ancak ortalama oziur diizeyl ve
agr1 siddeti arttiginda farkli sonuclar elde
edilebilecegi dikkate alinmalidir.

Calismamizda agr1 ve 6zur seviyesi ile kas
kuvveti arasinda iliski bulunmamistir. Daha
onceki c¢alismalarda da kronik bel agrili
bireylerde fiziksel olgiimler ile semptomlar
arasindaki iligkinin zayif oldugu, psikososyal ve
calisma ortami faktorlerinin fiziksel
parametrelerden daha giigli bir engellilik
gostergesi oldugu gosterilmistir.22 Bu nedenle
bel agrisinda agr1 ve 6zuru etkileyen faktorleri
degerlendirirken psikososyal ve ¢alisma ortami
gibi degiskenler de g6z oniinde
bulundurulmalidir. Calismamizda ortalama 5
yil gibi bir hastalik sliresi olmasina ragmen bel
agrili grup ile saghkl grubun kas kuvvetinin
benzer olugunun, bel agrili grupta 6zir diizeyi
ve agri siddetinin diisiik olmasi ve her iki grupta
da geng¢ yastaki bireylerin yer almasi ile
aciklanabilecegi distintldd. Ayrica
calismamizda hastalik stresi ile kas kuvveti
arasindaki iligki hastaliga/agriya maruz kalma
sureci uzadikca alt ekstremite kas kuvvetinin

etkilenebilecegine isaret edebilir. Ancak
iligkinin zayif olmas1 ve kuvvet
parametrelerinden yalnizca biriyle simirh

olmasi bel agrisinda kroniklesmenin alt
ekstremite kas kuvvetinde zayiflamaya neden
olacagi yorumunu gii¢lestirmektedir.
Limitasyonlar
Bu calismada yapilan degerlendirmelerin
gruplara kor olmayan bir arastirmaci
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tarafindan yapilmigs olmasi bir limitasyon
olarak degerlendirilebilir. Ancak ¢calismamizda

kullanilan degerlendirmelerin  objektif ve
standardize yontemler kullanilarak
yapilmasinin olas1 oOnyargilar1 azalttigini
distinmekteyiz.

Sonug¢

Elde ettigimiz sonuglar, orta siddette agrisi
ve hafif seviyede ozurlulugi olan sedanter
kronik bel agrili bireylerde alt ekstremite kas
kuvvetinde azalma olmadigini gésterdi. Agri ve
ozlUr seviyesi ile alt ekstremite kas kuvveti
iligkili degildi ancak hastalik stiresi 1ile
quadriceps kas kuvveti arasinda iligki oldugu
tespit edildi. Sonraki c¢aligmalarda orta ve
siddetli 6zlir seviyesine sahip sedanter bel agrili
bireylerde alt ekstremite kas kuvvetinin
arastirilmasina ihtiya¢ duyulmaktadir.

Tegekkiir: Yok.
Cikar catigmas:: Yok.

Finans: Yok.
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Kinestetik ve Gorsel imgeleme Anketi- 20'nin Tiirkge
versiyonunun gecerlik ve givenirligi

Burcu DILEK?, Gigdem AYHANZ, Yavuz YAKUT3

Amag: Bildigimiz kadanyla Tiirkce diline cevrilen ve yayinlanan bir imgeleme anketi yoktur. Bu ¢calismanin amaci Kinestetik ve
Gorsel imgeleme Anketi- 20’nin (KGIA-20) Tiirkce diline cevirmek, gecerlik ve giivenirligini arastirmak idi.

Yontem: Calismaya kirk dort kadin ve on bes erkek olmak iizere elli dokuz saglikh goniillii dahil edildi. Anketin Tiirkce'ye
cevrilmesinin ardindan KGIA-20'nin giivenirligi ile i¢ tutarlig test edildi. Test-tekrar test giivenirligini degerlendirmek ve sinif
ici korelasyon katsayisini (ICC) hesaplamak amaciyla anket tiim katilimcilara iki kez uygulandi. Cronbach alfa degeri, anketin
ic tutarlih@ini belirlemek icin hesaplandi. Anketin yapisal gecerliligini degerlendirmek icin aciklayici faktér analizi yapildi.
Bulgular: Cronbach alfa katsayilan tiim anket i¢in kabul edilebilir seviyedeydi (test ve tekrar test igin: 0.98 ve 0.98). Anketin bu
degeri gorsel maddeler icin test ve tekrar test degerleri olarak sirasiyla 0.95 ve 0.95; kinestetik maddeler icin 0.97 ve 0.96
olarak bulundu. Anketin gorsel bashklaricin ICC katsayi degerleri (%95 giiven aralifinda (GA)) 0.61- 0.90; kinestetik maddeler
icin ise 0.59- 0.89 olarak bulundu. Faktér analiz sonuclan anketin iki faktorlii yapisinin total varyansin %64.21'ini agikladigini
gosterdi.

Sonug: Bu calisma, KGIA-20'nin Tiirkce versiyonunun Tiirk toplumunda imgelemeyi degerlendiren gecerli ve giivenilir bir ara¢
oldugunu gosterdi.

Anahtar Kelimeler: Hayal giicil, Viicut imaji, Kinestezi, 0z-degerlendirme programlan.

Validity and reliability of the Turkish version of the Kinesthetic and Visual Imagery

Questionnaire- 20
Purpose: As far we know, there is no any imagery questionnaire translated into Turkish and published. The aim of this study was
to translate the Kinesthetic and Visual Imagery Questionnaire-20 (KVIQ-20) into Turkish to investigate the validity and reliability.
Methods: The study included forty four females and fifteen males, totally fifty nine healthy volunteers. After the questionnaire
was translated into Turkish, the reliability and the internal consistency of KVIQ-20 was computed. The questionnaire was applied
twice to all participants to evaluate the test-retest reliability and to calculate the "Intraclass Correlation Coefficient” (ICC) value.
The Cronbach’s Alpha value was calculated to determine internal consistency. Exploratory factor analysis was used to determine
the validity of the questionnaire.
Results: The Cronbach’s Alpha value regarding the questionnaire taken as a whole was satisfactory (test-retest: 0.98-0.98).
This value was found for visual items 0.95 for test and 0.95 for retest; for kinesthetic items 0.97 for test and 0.96 for retest.
Intraclass correlation coefficients for visual items were ranges from 0.61 to 0.90 with 95% confidence interval (Cl) and for
kinesthetic items were ranges from 0.59 to 0.89. The factorial analyses indicated that two factors explained 64.21% of total
variance.
Conclusion: This study showed that Turkish version of the KVIQ-20 is a valid and reliable instrument to evaluate the imagery in
the Turkish population.
Keywords: Imagination, Body image, Kinesthesis, Self-evaluation programs.
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otor imgeleme kisinin herhangi bir
‘ \ / I aktif hareket gerceklestirmeden yogun
zihinsel aktivitesini tanimlamaktadir.
Diger bir ifade ile zihinsel imgeleme “zihin
goziiyle gormek” anlamina gelmektedir.!
Imgeleme amaca yonelik aktiviteler icin
harekete niyet etme, hareketi planlama ve
yuriitme agsamalarim igerir. Tim asamalarinin
etkin bir sekilde aktive olabilmesi i¢in yogun
konsantrasyon  ve duyusal  farkindalik
gerekmektedir. Bu yonlerine dikkat edildiginde
motor imgelemenin, motor Ogrenme ve
performansin gelistirilmesine katki sagladig:
belirtilmigtir.2-4
Imgeleme ve hareketi aktif bir sekilde
yapmanin benzer noéral yollar1 igerdigi
bilinmektedir.}:2 Diger bir ifadeyle imgeleme ile
birlikte santral ve periferik sinir sisteminde
aktif hareket ile benzer kognitif ve fizyolojik
stiregler meydana gelmekte ve kortikal seviyede
benzer bolgeler aktive olmaktadir.3 Bu iglevsel
ve yapisal benzerlik g6z 6ntinde bulundurularak
imgeleme ile 1ilgili calismalar yapilmigtir.l2
Saghikli gonitllilerde yapilan c¢alismalarda
motor imgelemenin motor becerileri gelistirdigi
ve kas kuvvetini arttirdigr belirtilmigtir.36
Ayrica motor imgeleme, noérolojik ve ortopedik
klinik tablolar i¢in etkili bir rehabilitasyon araci
olarak kabul edilmektedir.? Fantom agrisi,
koordinasyon problemi, kronik agri, agri
korkusu gibi klinikte goriillen problemlere
yonelik  alternatif bir yaklasim olarak
degerlendirilmeye basglamigtir.3? Kliniklerde
kullanim alam gittikge artan bu yaklagimi
degerlendirme gerekliligi ortaya cikmistir.
Imgeleme yeteneginin degerlendirilmesi,
bireylerin imgeleme igerikli yaklagimlara
ihtiya¢ duyup duymadigi veya imgelemenin kisi
i¢in uygulanabilir olup olmadig1 gibi konularla
ilgili fikir yurutilmesine imkan saglar. Ayrica
imgeleme  yaklagimlarinin  uygulanmasini
takiben degerlendirmesi yapilarak takip
6lcimlerini kayit altina alma ve yorumlama
yoninden objektif bir veri elde edilmis olur.
Farkli bir kullanim alani olarak da imgeleme
icerikli tedavileri hastalara uygulama ve

uyarlama gorulmektedir. Kortikal seviye
icerikli tedavi yaklagimlarinin o6ncesi ve
sonrasinda  imgelemenin degerlendirmesi

gerekebilmektedir. Son zamanlarda subjektif
bir degerlendirme olarak ele alinan imgelemeyi
6lcmenin en pratik, kolay ve hizli geklinin
anketler yoluyla oldugu belirtilmigtir. Literatiir
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incelendiginde cesitli sporcu gruplarinda ve
klinik tablolarda imgeleme degerlendirmeleri
ile 1lgili  sonuglarin  ortaya  koyuldugu
gozlenmektedir.3.7.8

Kinestetik ve Gorsel Imgeleme Anketi-20
(KGIA-20) imgeleme yetenegini
degerlendirmede kullanilan gegerli ve glivenilir
bir aragtir.® Hem go6rsel hem kinestetik
imgelemeyi degerlendiren KGIA-20, saglikl ve
fiziksel yetersizligi olan bireylerde
kullanilabilmektedir. Anketin Almaneca,
Japonca ve Portekizce gibi dillere c¢evrilmig
versiyonlari bulunmaktadir.911 Anketin
Parkinson hastaligi ve multiple skleroz gibi
norolojik hastaliklar ig¢in gegerli oldugunu
gosteren ¢alismalar yer almaktadir.912 Bilindigi
kadariyla bu konuda Tirkge diline g¢evrilmis
herhangi bir anket bulunmamaktadir. Bu
calisma ile KGIA-20nin Tirkee’ye cevrilmesi,
giivenirlik ve gegerlik ile ilgili analizlerin

yapilmasi amaglandi. Saghkli  gonulltler
tuzerinden elde edilecek bu veriler
dogrultusunda kronik agri, noérolojik ve

ortopedik klinik tablolarda degerlendirme araci
olarak kullanilabilecegi dustintilmektedir.

YONTEM

Turkce versiyon KGIA-20 c¢aligmasi
kesitsel bir ¢alisma olarak tasarlandi. Calisma
icin Hacettepe Universitesi Girigsimsel olmayan
Etik Kurulu'ndan izin alndi (GO14/568-02).
Mayis 2016- Ocak 2018 tarihleri arasinda
calismanin katilimcilarindan veri toplama
stireci gerceklestirildi. Katilimcilara ¢alisma ile
ilgili bilgi verilerek onam formu imzalatilda.

Katilimeilar

18-65 yas araliginda olan, Tirkg¢e konusma
ve anlama yetisi olan, kadin ve erkek
katilimcilar ¢galismaya dahil edildi. Herhangi bir
norolojik ya da ortopedik problemi olan, biligsel
probleme neden olabilecek kronik rahatsizlig:
olan bireyler calismaya dahil edilmedi.
Imgeleme ile ilgili kavramlar1 anlayamayan ve
calismaya katilmayir kabul etmek istemeyen
kigiler ¢calismaya dahil edilmedi. Dahil edilme
kriterlerine uyan 59 kisi katilda.

Calismanin planlanma asamasinda genis
bir yas araliginda farkli yas gruplarinda
imgelemenin degerlendirilmesi amacglanmisti.
Fakat mevcut fiziksel ¢evre igerisinde sadece
geng kitleye ulagma saglanabildi.

Journal of Exercise Therapy and Rehabilitation



Dilek et al

Degerlendirmede yer alan katilimcilarin kadin
cogunluklu oldugu goruldi, degerlendirme
agsamasinda calismamizda cinsiyet yoniinden
herhangi bir tercih sebebi olmada.

Ceviri siireci

Yazarlardan gerekli izinler alindiktan
sonra, KGIA-20'nin Turkge’ye ¢evrilmesi Beaton
vd.nin belirlemis olduklar1 prosediire gore
yapildi.13 Belirtilen prosediire gére anket ana
dili Ingilizce olan 1iyi derecede Tiirkce
konusabilen iki farklh profesyonel tarafindan
Ingilizce’den Turkcge’ye gevrildi. Sonrasinda iki
ceviri metninden tek bir Turkce metin
olusturuldu. Elde edilen Tiurkce metin ana dili
Tirkce olan ve iyi derecede Ingilizce
konusgabilen iki profesyonel tarafindan tekrar
Ingilizce’ye ¢evrildi. Her iki metnin sonuglari
birbiri ile kargilastirildi ve gevirinin son hali
Tirkce ve Ingilizce dillerini iyi derecede
konusgabilen ¢evirmenler tarafindan
degerlendirildi. Imgeleme kavram subjektif bir
kavram oldugundan ve konu ile ilgili elimizde
Turkce herhangi bir rehber olmadigindan,
terimlerin anlasilabilir olmasina dikkat edildi.

Kinestetik ve Gorsel Imgeleme Anketi -20
(KGIA-20)

KGIA-20 saghkli ve fiziksel engeli olan

bireylerin imgeleme seviyelerini
degerlendirmek i¢in kullanilan bir aragtir.®
KGIA-20 anketinin gorsel ve kinestetik

bolimleri vardir. Bu anket klinisyen ve
fizyoterapistlere imgelemeyi oturur pozisyonda
ve hizli bir sekilde degerlendirme imkéni saglar.
Anketin uygulanmasinda egitimli ve tecribeli
bir uygulayicinin olmasina ihtiya¢ vardir.
Ankette yer alan 10 gorsel ve 10 kinestetik
olmak tizere toplam 20 baghk yer almaktadir.
Anket ile imgelemenin yogunluk seviyesi 5
puanh Likert skala tizerinden kaydedilir (5=
canli bir gérliintiiniin belirmesi; 1= hi¢ gérinti
ya da duyunun belirmemesi). Yiiksek puan
imgeleme seviyesinin iyl oldugunun goéstergesi
olarak kabul edilir.

KGIA-20'nin amaci katilimcilara
anlatildiktan sonra katilimcilarin yanitlar
sessiz bir ortamda kaydedildi. Ankette yer alan
baghklarin siras1 ayni olacak sekilde sorular
soruldu. Ilk olarak katilimciya baslangig
pozisyonu tarif edildi sonra yapilmasi istenen
hareket gosterildi ve sadece bir kere gosterilen
hareketi aymi sgekilde yapmalar: istendi.
Katilimcidan az once yaptiklari hareketi
zihinlerinde canlandirmalar: istendi. Imgeleme

esnasinda aktif hareketin olmamas1 yoniinde
katilimcilar uyarildi. Son olarak imgeleme
seviyelerini 6lgek lizerinde belirtmeleri istendi.
Anketin uygulamasi yaklasik olarak 30 dakika
stirdii. KGIA-20'nin Turkge versiyonunun test-
tekrar  testini yapmak amaciyla tim
katilimcilara bir hafta sonra ikinci kez
uygulandi.!!

Istatiksel analiz

Calismanin istatiksel analizler1 IBM
Statistical Package for the Social Sciences
(SPSS version 22.0; Chicago, Illinois, USA)
yazilimi ile yapildi ve anlamlilik seviyesi 0.05
kabul edildi. Elde edilen verilerin o6l¢iimleri
aritmetik ortalama + standart deviasyon ve
yiizde (%) seklinde kaydedildi. Test-tekrar test
puanlar1 her skala igin %95 giiven araliginda
degerlendirilerek  kargilagtirildi. Skalalarin
test-tekrar test karsilagtirmalari smif igi
korelasyon katsay1 degeri (intraclass correlation
coetticient: ICC) ile hesaplandi.* Bu deger 0 ile
1 arasinda dagilim goéstermektedir. 0.60-0.80
aras1 iyl derecede, 0.80 tlizeri ise miukemmel
derecede giivenilirlige isaret etmektedir. KGIA-
20nin 1¢ tutarhhgm degerlendirmek icin
Cronbach alfa degeri hesaplandi. Cronbach alfa
degeri 0-1 araliginda degigsir; 0.70’den blytk ise
kabul edilebilir; 0.80 olursa iyi; 0.80’den biiyik
olursa miikemmel olarak degerlendirilir.!?
Anketin yap1 gecerliligini degerlendirmek igin
aciklayic1 faktér analizi SPSS (version 22.0;
Chicago, Illinois, USA) ile yapildi. Birincil
faktor cikarma teknigi ve varimaks rotasyonu
kullanarak anketin yapis1 incelendi.

BULGULAR

Anketin  Ingilizce’den  Tirkce’'ye  ve
Tirkee’den Ingilizce’ye cevrilmesi agamalarinda
herhangi bir problemle karsilagilmadi. Terim
olarak birbiri yerine kullanilabilecek kelimeler
icin gerekli goriisler ahnarak fikir birligi
saglandi. “Imgeleme” kelimesinin Turk Dil
Kurumu’'nda karsihign “hayal etmek” olarak
gecmektedir. Oysaki imgeleme ile hayal etmek
kavramlari oldukca farklidir. Gerekli
diizenlemeler yapilarak anketin son hali verildi.

Degerlendirmelere toplam 59 kisi (44 kadin
ve 15 erkek) katildi. Katihimecilarin yas
ortalamalar1 23.7+4.1 y1l ve dominant taraflar:
sag (%93) olarak kaydedildi. Katilimcilarin
demografik bilgileri Tablo 1’de gosterildi.
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Tablo 1. Katihmcilara ait demografik bilgiler (N=59).

(n(%))

Cinsiyet (Kadin/Erkek) 44/15 (75/25)
Yas (yil) (X+SD) 23.7+4.1
Viicut kiitle indeksi (kg/m?) (XSD) 22.3+3.2
Egitim (liniversite mezunu/6grenci) 10/49 (17/83)
Dominant taraf (Sag/Sol) 55/4(93/7)

Anketin maddeleri, alt bélimleri ve toplam
puani ile ilgili tamimlayici bilgiler Tablo 2’de
verildi. Anketin toplam puanlar1 ile tum
maddeler arasindaki iliski Tablo 3’te verildi.
Bulgular incelendiginde her maddenin gorsel ve
kinestetik bagliginin toplam puan ile iligkili
oldugu tespit edildi (p<0.05). Maddelerin genel
olarak kinestetik iligki katsayilarinin gérselden
daha yiiksek oldugu gorildi.

Anketin toplam puanlari ile alt bolumleri
arasindaki iligkilere bakildiginda ylksek
derecede pozitif yonde korelasyon gézlendi.
Tkinci degerlendirmede elde edilen korelasyon
katsayisinin daha yiiksek degerlerde oldugu
bulundu (p<0.05) (Tablo 4).

Anketin  test-tekrar test glvenirlik
analizleri Tablo 5te verildi. Test-tekrar test
zamanlar1 arasinda gegen zaman bir haftaydi.
Anketin test-tekrar test kargilagtirmalar: sinif
ici korelasyon katsayr (ICC) ile %95 giiven
araliginda degerlendirildi. Tim anket i¢in simif
i¢i korelasyon katsay1 degerleri kabul edilebilir
bir aralikta yer almaktaydi (0.59-0.90).

Cronbach alfa degerleri farkli sorulara
verilen yanitlar arasinda i¢ tutarligi tespit
etmek amaciyla hesaplandi. Tim anket i¢in
bakildiginda Cronbach alfa katsayr degeri
mikemmeldi. Alt boélumler igin ayr1 ayr:
bakildiginda gérsel alt baghklar (test/tekrar-
test puanlari 0.95/ 0.95) ve kinestetik alt
basliklar (test/ tekrar-test puanlar1 0.97/ 0.96)
icin degerler miikemmeldi (Tablo 6). Ayrica
Tablo 7de Madde- Test (Toplam) istatistiklerine
yer verildi.

Anketin yap1 gecerliligini degerlendirmek
uzere faktor analizi yapildi. Kaiser-Meyer-Olkin
Measure (KMO) ve Bartlett testi sonuglari
degerlendirilerek verilerin faktoér analizi igin
uygunlugu test edildi. Analiz sonucunda KMO
degeri 0.84 olarak bulundu. 0.84 > 0.6 oldugu
icin anlamli olarak degerlendirildi. Orijinal
degisken matrisinin varsayilan matristen farkh
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olup olmadigini test etmek amaciyla ki-kare
indeks degeri hesaplandi. Bartlett testi ki-kare
degeri 379.324 ve serbestlik derecesi 151 olup,
istatistiksel olarak anlamliydi (p<0.001).

Tablo 8de toplam aciklanan varyans
degerleri gosterildi. Bu tabloda 6z degerler ve
faktorlerin toplam varyansi ne kadari agikladig:
sunuldu. Birinci faktérin toplam varyansin
%55.45’1ni; ikinci faktoriin ise toplam varyansin
%8.76’s1n1 acikladigr gorildi. Bu faktorlerin
toplam  varyansin = %64.21'ini  agikladig:
bulundu. Bu bulgulara gére anketin %8.76 6z
degere ve %64.21 varyansa sahip bir yapida
oldugu goruldi. Sonuglari dogrulamak adina
anketin Turkge versiyonunun iki-faktorli yapisi
faktor yiikleri ile birlikte incelendi (Tablo 9).
Tabloya gore faktor ylukleri gérsel imgeleme igin
0.49-0.83; kinestetik imgeleme i¢in ise 0.60-0.90
araliginda degismekteydi. Anketin faktor yapisi
yamag grafigi incelenerek dogrulandi. Sekil 1’de
yer alan grafik incelendiginde iki faktoérden
sonra degiskenligin azaldigi ve birden buytk iki
faktoriun yer aldigi géralda.

TARTISMA

Calismamizin sonuglari, Kinestetik ve
Gorsel Imgeleme Anketi-20nin Tiirkee gegerlik
ve glivenirliginin yiiksek oldugunu ve saghkh
bireylerde imgelemeyi degerlendirmek amaciyla
kullanilabilecek bir anket oldugunu
gbstermigtir.

Son yillarda sinir bilim c¢alismalarinin
nitelik  yo6ninden gelismesiyle  birlikte
konservatif tedavilere ilave olarak kortikal
tabanli egitimler ve yaklagimlarin etkinligi

degerlendirilmeye baglanmistir. Kortikal
tabanli yaklagimlardan giinimiizde oldukca
poptler kabul edilen imgelemenin

degerlendirilmesi 6nem kazanmigtir. Literatiire
bakildiginda farkli imgeleme anketlerinin
oldugu gorilmektedir. Goérsel ve Kkinestetik
imgelemeyi bir arada degerlendirmesi yontyle
KGIA-20 yaygin bir kullanim alanina sahiptir.8
Ayrica KGIA-20 hem saghklhh hem de fiziksel
yetersizligi olan bireylerde kullanilabilmesi
yoniyle de avantaj saglamaktadir. Anketin
gesitli dillere cevrilmig versiyonlari
bulunmaktadir.®!! Bu galisma ile imgelemenin
kinestetik ve gorsel Ogeleriyle birlikte
degerlendirmesi i¢in kullanilan KGIA-20'nin
Tirkce diline g¢evrilerek 1ilgili analizleri
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Tablo 2. Kinestetik ve Gorsel imgeleme Anketi- 20'nin test-tekrar test tanimlayici istatistik degerleri.

Test Tekrar test
X SD X SD
1 Gorsel imgeleme 4.42 0.67 4.44 0.65
1 Kinestetik imgeleme 4.25 0.80 4.29 0.83
2 Gorsel imgeleme 4.58 0.62 4.56 0.65
2 Kinestetik imgeleme 4.44 0.90 4.58 0.67
3a Gorsel imgeleme 4.64 0.66 4.53 0.75
3a Kinestetik imgeleme 4.37 0.83 4.41 0.91
3b Gorsel imgeleme 4.66 0.58 4.59 0.59
3b Kinestetik imgeleme 4.46 0.82 4.49 0.77
4a Gorsel imgeleme 4.61 0.67 4.64 0.55
4a Kinestetik imgeleme 4.47 0.82 4.54 0.77
4b Gorsel imgeleme 4.49 0.77 4.47 0.82
4b Kinestetik imgeleme 4.37 0.87 4.41 0.79
5a Gorsel imgeleme 4.63 0.55 4,54 0.60
5a Kinestetik imgeleme 4.41 0.83 4.42 0.79
5b Gorsel imgeleme 4.61 0.56 4.54 0.68
5b Kinestetik imgeleme 4.41 0.83 4.37 0.76
6 Gorsel imgeleme 4.59 0.56 4.63 0.52
6 Kinestetik imgeleme 4.42 0.77 4.42 0.79
Ta Gorsel imgeleme 4,71 0.49 4.75 0.44
Ta Kinestetik imgeleme 4.53 0.68 4.49 0.75
7b Gorsel imgeleme 4.76 0.43 4.73 0.49
7b Kinestetik imgeleme 4.56 0.68 4.58 0.62
8a Gorsel imgeleme 4.58 0.67 4.59 0.65
8a Kinestetik imgeleme 4.42 0.83 4.47 0.73
8b Gorsel imgeleme 4.49 0.73 4.47 0.70
8b Kinestetik imgeleme 4.37 0.89 4.34 0.86
9a Gorsel imgeleme 4.54 0.60 4.53 0.63
9a Kinestetik imgeleme 4.46 0.70 4.47 0.80
9b Gorsel imgeleme 4.59 0.67 4.61 0.64
9b Kinestetik imgeleme 4.49 0.80 4.54 0.75
10a Gorsel imgeleme 4.58 0.70 4.51 0.75
10a Kinestetik imgeleme 4.29 0.91 4.41 0.79
10b Gorsel imgeleme 4.51 0.75 4.46 0.75
10b Kinestetik imgeleme 4.29 0.89 4.37 0.87
Gorsel imgeleme toplami 45.88 4.77 45.71 4.70
Kinestetik imgeleme toplami 44.07 6.64 44.51 6.25
Toplam 89.95 10.65 90.22 10.49

Tablo 3. Kinestetik ve Gérsel imgeleme Anketi- 20’nin toplam degerleri ile maddeler arasindaki iligki.

Toplam (Test) Toplam (Tekrar test)
Gorsel Kinestetik Gorsel Kinestetik
1 0.67 0.80 0.63 0.82
2 0.83 0.82 0.75 0.78
3a 0.74 0.78 0.73 0.82
3b 0.79 0.82 0.68 0.74
4a 0.67 0.82 0.64 0.73
4b 0.69 0.77 0.66 0.78
5a 0.79 0.73 0.74 0.73
5b 0.69 0.80 0.75 0.79
6 0.55 0.73 0.66 0.70
Ta 0.53 0.75 0.61 0.77
7b 0.54 0.83 0.62 0.83
8a 0.77 0.84 0.83 0.85
8b 0.77 0.88 0.79 0.82
9a 0.66 0.66 0.71 0.74
9b 0.68 0.76 0.71 0.73
10a 0.71 0.87 0.79 0.79
10b 0.67 0.84 0.72 0.78

Pearson korelasyon katsayisi. Tiim degerlerde p<0.001.
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Tablo 4. Kinestetik ve Gorsel imgeleme Anketi- 20'nin test-tekrar testlerinde alt boliimler ve toplam puanlar arasindaki iliski.

Test Tekrar-test
r r
Gorsel-Kinestetik 0.791 0.828
Toplam-Gorsel 0.918 0.931
Toplam-Kinestetik 0.959 0.963

Pearson korelasyon katsayisi. Tiim degerlerde p<0.001.

Tablo 5. Kinestetik ve Gorsel imgeleme Anketi- 20’nin test-tekrar test giivenirlik bulgulan.

Maddeler ICC %95 GA

1 Gorsel 0.902 0.841-0.941
1 Kinestetik 0.693 0.533-0.806
2 Gorsel 0.853 0.765-0.910
2 Kinestetik 0.733 0.588- 0.832
3a Gorsel 0.716 0.564- 0.821
3a Kinestetik 0.731 0.585- 0.831
3b Gorsel 0.652 0.477-0.777
3b Kinestetik 0.600 0.402-0.738
4a Gorsel 0.774 0.647- 0.859
4a Kinestetik 0.893 0.827-0.935
4b Gorsel 0.879 0.805- 0.926
4b Kinestetik 0.754 0.617-0.846
5a Gorsel 0.771 0.643- 0.858
5a Kinestetik 0.884 0.813-0.930
5b Gorsel 0.736 0.594- 0.834
5b Kinestetik 0.787 0.666- 0.868
6 Gorsel 0.652 0.477-0.777
6 Kinestetik 0.749 0.611-0.843
7a Gorsel 0.766 0.637- 0.854
7a Kinestetik 0.768 0.638- 0.855
7b Gorsel 0.768 0.638- 0.855
7b Kinestetik 0.819 0.713- 0.888
8a Gorsel 0.825 0.722- 0.892
8a Kinestetik 0.820 0.715- 0.889
8b Gorsel 0.884 0.812- 0.929
8b Kinestetik 0.801 0.686-0.876
9a Gorsel 0.612 0.423-0.750
9a Kinestetik 0.591 0.395-0.735
9b Gorsel 0.784 0.662- 0.866
9b Kinestetik 0.616 0.428- 0.752
10a Gorsel 0.613 0.426- 0.750
10a Kinestetik 0.780 0.656- 0.863
10b Gorsel 0.804 0.692- 0.879
10b Kinestetik 0.792 0.675-0.871

ICC: Sinif ici korelasyon katsayisi, GA: Giiven aralig1.

Tablo 6. Kinestetik ve Gorsel imgeleme Anketi - 20'nin toplam puan ve alt béliim puanlannin ic tutarlilg.

Test Tekrar-test
Cronbach alfa Cronbach alfa
Gorsel 0.95 0.95
Kinestetik 0.97 0.96
Toplam 0.98 0.98
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Tablo 7. Kinestetik ve Gorsel imgeleme Anketi - 20'nin Madde-Test (Toplam) istatistikleri.

Madde cikarlirsa Madde cikanlirsa Diizeltilmis madde-test Madde cikanlirsa anketin
anketin ortalamasi anketin varyansi toplam korelasyonu Cronbach Alfa degeri
1 Gorsel 148.59 328.556 .623 975
1 Kinestetik 148.76 321.839 .758 975
2 Gorsel 148.44 325.871 .802 975
2 Kinestetik 148.58 318.559 179 975
3a Gorsel 148.37 326.031 742 975
3a Kinestetik 148.64 320.578 175 975
3b Gorsel 148.36 327.302 .798 975
3b Kinestetik 148.56 319.665 .820 975
4a Gorsel 148.41 327.763 .661 975
4a Kinestetik 148.54 320.390 793 975
4b Gorsel 148.53 324.495 .687 975
4b Kinestetik 148.64 319.785 .763 975
5a Gorsel 148.39 328.414 774 975
5a Kinestetik 148.61 322.139 717 975
5b Gorsel 148.41 330.245 .676 975
5b Kinestetik 148.61 320.035 .790 975
6 Gorsel 148.42 333.869 492 .976
6 Kinestetik 148.59 324.625 .686 975
7a Gorsel 148.31 334.871 .507 .976
Ta Kinestetik 148.49 325.668 .740 975
7b Gorsel 148.25 335.745 .530 .976
7b Kinestetik 148.46 323.839 .820 975
8a Gorsel 148.44 325.527 .751 975
8a Kinestetik 148.59 318.797 .831 975
8b Gorsel 148.53 323.771 .762 975
8b Kinestetik 148.64 315.992 .870 974
9a Gorsel 148.47 330.150 .634 975
9a Kinestetik 148.56 327.320 .647 975
9b Gorsel 148.42 327.317 .678 975
9b Kinestetik 148.53 322.219 .749 975
10a Gorsel 148.44 325.596 .720 975
10a Kinestetik 148.73 315.511 .863 974
10b Gorsel 148.51 325.254 .680 975
10b Kinestetik 148.73 316.753 .842 975

Tablo 8. Kinestetik ve Gorsel imgeleme Anketi - 20'nin toplam agiklanan varyansi.

Baglangic 6z degerleri Yiiklenen faktorlerin kareleri dagiimi  Yiiklenen faktorlerin rotasyonlan dagilimi
Faktor Toplam Varyans %  Kiimiilatif % Toplam  Varyans %  Kiimiilatif % Toplam Varyans %  Kiimiilatif %
1 11.09 55.45 55.45 11.09 55.45 55.45 6.44 32.21 32.21
2 1.75 8.76 64.21 1.75 8.76 64.21 6.40 32.00 64.21
3 1.33 6.63 70.84
4 1.04 5.20 76.04
5 0.92 4.61 80.66
6 0.66 3.30 83.96
7 0.63 3.14 87.09
8 0.54 2.71 89.80
9 0.35 1.77 91.58
10 0.32 1.58 93.16
11 0.28 1.42 94.58
12 0.26 1.29 95.87
13 0.20 1.01 96.88
14 0.16 0.82 97.70
15 0.12 0.59 98.28
16 0.10 0.51 98.79
17 0.09 0.44 99.24
18 0.07 0.35 99.59
19 0.05 0.24 99.83
20 0.035 0.173 100.000

Faktor Cikarma Yontemi: Temel Bilesen Analizi.
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Tablo 9. Kinestetik ve Gorsel imgeleme Anketi - 20'nin faktér yiikleri.

Faktor Yiikleri
Maddeler 1 2
Gorsel 2 0.83
5a 0.79
8a 0.78
3a 0.76
10a 0.71
4a 0.68
1 0.64
9a 0.63
6 0.51
Ta 0.49
Kinestetik 8b 0.90
10a 0.86
2 0.82
1 0.80
4a 0.79
3a 0.78
Ta 0.71
6 0.71
5a 0.69
9a 0.61
Ta 0.49
Faktor Cikarma Yontemi: Temel Bilesen Analizi. Dondiirme Yontemi: Varimax.
. olarak saghikli gontllilerden elde edilen

Oz dejer

— 71 1 T T 1 T T T T 1 T T T T T T T
1 2 3 4 -] 3 7 ] 4 10 11 12 13 14 15 16 17 18

Faktér sayisi
Sekil 1. Kinestetik ve Gorsel imgeleme Anketi - 20’nin yamag
grafigi.

yapilmigtir. Bildigimiz kadariyla bu calisma
imgeleme anketini Tiirkge diline kazandiran ilk
calismadir. Turkce diline cevrilmis mevcut
herhangi bir imgeleme anketi bulunmadigindan
bu anketin karsilagtirilabilecegi Tirkge bir
anket kullamilamamigtir. Imgeleme anlatmasi
ve uygulamasi zor bir kavram oldugundan ilk

verilerin incelenmesi uygun goérilmustiir.
Anketin toplam puanlarinin  ve alt
b6limlerine ait puanlarin literatiirde saglhkh
gontlliler tzerinde yapilan ¢alismalarla benzer
bulundu. Bu Dbulgulara goére imgeleme
yetenegini degerlendirmede elde edilen bulgular
onceki calismalarla paralellik
gostermektedir.11.16  Nakano  vd., gorsel
ortalamayr 37+5.69; kinestetik ortalamay:
37.2146.40; toplam  puan degerini ise
74.21£11.02 olarak bulduklarini
belirtmiglerdir.!! Malouin vd. ise bu bulgulari
sirasiyla 39.6+8.9; 34.8+10.8; 74.4+18.0 olarak
belirtmigtir. Calismamizda bu degerler sirasiyla
45.88+4.77; 44.07+6.64 ve 89.95+10.65 olarak
bulundu. Ortalama degerlerin ornek
¢alismalardan biraz daha yiiksek degerlerde
bulunmasi ¢alismamizdaki katilimcilarin geng
ve aktif bireyler olmas ile iligkilendirilebilir.
Literatiirde yer alan makalelerde KGIA-
20nin ICC degerlerine bakildiginda saglikli
bireyler i¢in 0.72-0.81; inme gegiren bireyler igin
ise 0.81 ve 0.90 oldugu gorilmiistir.11.16 Test ve
tekrar testlerin degerlerine bakildiginda tekrar
test degerlerinin daha yiiksek oldugu dikkat
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cekmektedir. Literatiirle benzer sekilde
bulunan bu duruma c¢alismalarda ikinci
degerlendirmeler 6grenme etkisinin olabilecegi
yorumu yapilmigtir.10.16  Literatiirde gorsel
imgelemenin kinestetik imgelemeye gore daha
kolay oldugunu belirten ¢aligmalar vardir. Bu
calismalarda  goérsel imgeleme  puanlar
kinestetik imgeleme puanina gére daha yiiksek
olarak ifade edilmektedir.910.16 Literatiirden
farkli olarak c¢alismamizda gorsel madde
puanlarinin kinestetik puanlara goére daha
diistik oldugu tespit edildi. Bu farkliligin nedeni
saghkl gonullilerde yapilan ¢alismalarda dahil
edilen bireylerin yas grubunun yiiksek olmasi
ve dolayisiyla kinestetik imgelemeyi kolaylikla
yapabilmeleri ile iligkilendirilebilir.’® Bunun
disinda c¢alismamizda elde edilen imgeleme
puanlar1 ve korelasyon degerleri literatiir ile
benzerlik gostermekteydi.®10.11,16

Yiiksek Cronbach alfa degeri benzer yapiy1
6lcerken maddeler arasinda homojen dagilim
olduguna igaret ederek KGIA-20'nin ig
tutarlihigimi gostermekteydi. Multiple Skleroz
tanili bireylerde yapilan bir ¢calismada bu deger
0,84 olarak bulunarak anketin i¢ tutarlilig:
gosterilmigtir.® Bagka bir calismada anketin i¢
tutarlilign benzer degerdedir.'® Calismamizda
gorsel ve kinestetik alt bagliklar i¢in ayr1 ayr:
degerlendirilen bu degerler (0,95-0,96) yiiksek
olarak degerlendirilmigtir.

Literatiirde KGIA-20'nin yapisal gecerlik
analizleri incelendiginde bagka imgeleme
anketleri ile korelasyon analizleri yapildig:
gorildi. Turkce diline c¢evrilen bagka bir
imgeleme anketi hentiz olmadigindan
calismamizda yapisal faktér analizi yapildi.
Anketin iki-faktorli yapis1 faktér analizi ile
dogrulanarak gecgerli bir yapida oldugu gorildi.
Malouin vd. anketin yapisal olarak gecerli
oldugunu yaymnladigi c¢alismalarinda iki
faktorin total varyansi %63 gorsel, %67
kinestetik olarak acgikladigini belirtmistir.
Calismamizda iki faktériin toplam varyansin
%64'nt agikladigi bulundu.

Limitasyonlar

Calismamizda c¢ogunlukla geng ve aktif
bireyler yer almaktaydi. Calismaya farkh yas
gruplarindan katilimcilar da ilave edilerek
imgeleme seviyeleri bu yontiyle degerlendirerek
kargilagtirilabilirdi.

Sonug
Calismamizin sonucuna goére KGIA-20,
Tirkge konusgan saghklh bireylerde

imgelemenin degerlendirilmesi amaciyla
kullanilabilir bir ankettir. Bu calisma ile
dilimize kazandirilan imgeleme anketinin farkh
klinik tablolarda kullanilmasina rehberlik

saglayacagimi diisinmekteyiz. KGIA-20'nin
imgeleme icerikli  tedavi  yaklasimlarini
uygulamadan o6nce Dbireylerin imgeleme
seviyelerinin degerlendirilmesi yoninde

klinisyenlere ve fizyoterapistlere genel bir fikir
verecegi gérusliindeyiz.

Tesekkiir: Yazariar anketin Tiirkge diline gevirme
asamasinda degerli katkilarindan dolayr Prof. Dr.
Cagatay Gliler'e tesekkiirlerini sunar.

Cikar catigmasi: Yok.

Finans: Yok.

KAYNAKLAR

1. Jeannerod M. The representing brain: Neural
correlates of motor intention and imagery.
Cambridge University Press. 1994;187-202.

2. Decety J, Ingvar DH. Brain structures
participating in mental simulation of motor
behavior: A neuropsychological interpretation.
Acta psychol. 1990;73:13-34.

3. Dickstein R, Deutsch JE. Motor imagery in
physical therapist practice. Phys Ther.
2007;87:942-953.

4. Jeannerod M. The timing of natural prehension
movements. J. Mot. Behav. 1984;16:235-254.

5. Fansler CL, Poff CL, Shepard KF. Effects of
mental practice on balance in elderly women.
Phys Ther. 1985;65:1332-1338.

6. Frenkel MO, Herzig DS, Gebhard F, et al.
Mental practice maintains range of motion
despite forearm immobilization: a pilot study in
healthy persons. J Rehabil Med. 2014;46:225-
232.

7. La Touche R, Grande-Alonso M, Cuenca-
Martinez F, et al. Diminished kinesthetic and
visual motor imagery ability in adults with
chronic low back pain. PM R 2019;11:227-235.

8. Malouin F, Richards CL, Jackson PL, et al. The
Kinesthetic and Visual Imagery Questionnaire
(KVIQ) for assessing motor imagery in persons
with physical disabilities: a reliability and
construct validity study. J Neurol Phys Ther.
2007;31:20-29.

9. Tabrizi YM, Zangiabadi N, Mazhari S, et al. The
reliability and validity study of the Kinesthetic
and Visual Imagery Questionnaire in individuals

Journal of Exercise Therapy and Rehabilitation



10.

11.

12.

with multiple sclerosis. Braz J Phys Ther.
2013;17:588-592.

Schuster C, Lussi A, Wirth B, et al. Two
assessments to evaluate imagery ability:
translation, test-retest reliability and concurrent
validity of the German KVIQ and Imaprax. BMC
Med Res Methodol. 2012;12:127.

Nakano H, Kodama T, Ukai K, et al. Reliability
and validity of the Japanese Version of the
Kinesthetic and Visual Imagery Questionnaire
(KVIQ). Brain Sci. 2018;8:79.

Randhawa B, Harris S, Boyd LA. The
Kinesthetic and Visual Imagery Questionnaire is
a reliable tool for individuals with Parkinson
disease. J Neurol Phys Ther. 2010;34:161-167.

13.

14.

15.

16.

Dilek et al

Beaton DE, Bombardier C, Guillemin F, et al.
Guidelines for the process of cross-cultural
adaptation of self-report measures. Spine.
2000;25:3186-3191.

Shrout PE, Fleiss JL. Intraclass correlations:
uses in assessing rater reliabilty. Psycol Bull.
1979;86:420.

Cronbach Ld. Coefficient alpha and the internal
structure of tests. Psychometrika. 1951;16:297-
334.

Malouin F, Richards CL, Jackson PL, et al. The
Kinesthetic and Visual Imagery Questionnaire
(KVIQ) for assessing motor imagery in persons
with physical disabilities: a reliability and
construct validity study. J Neurol Phys Ther.
2007;31:20-29.

Journal of Exercise Therapy and Rehabilitation



JOURNAL OF
EXERCISE THERAPY
AND REHABILITATION
Journal of Exercise Therapy and Rehabilitation. 2019;6(3):211-219

ORIGINAL ARTICLE

Turkish version of International Hip Outcome Tool (IHOT-
12T): validity and reliability study

Ozge IPEK DONGAZL, Kilichan BAYAR?, Banu BAYAR!

Purpose: The aim of this study was to evaluate the reliability and validity of the Turkish version of International Hip Outcome Tool
in patients with hip joint pathology.

Method: International Hip Outcome Tool was translated and culturally adapted from English into Turkish. Cross-cultural
adaptation was performed in several steps, including translation, back-translation, expert review and pre-testing. The final
version was evaluated for reliability and validity a clinical study of 120 patients with hip joint pathology. Patients completed
sociodemographic questionnaire form, the International Hip Outcome Tool and the Short-Form 36. Test-retest and internal
consistency analyses were used to determine the reliability. To determine test-retest reliability, 60 patients completed the
International Hip Outcome Tool on a second time within 1-week period were calculated to assess reliability. Construct validity
and criterion validity analyses included Intraclass correlation coefficient and Cronbach alpha were performed to determine the
validity.

Results: The test-retest correlation coefficient was 0.89 (p<0.05) and the Cronbach alpha value for internal consistency analysis
was 0.901. Factor analysis revealed that Turkish version of the Interational Hip Outcome Tool has 3 components. The intraclass
correlation coefficientwas 0.91 demonstrating good test-retest reliability. It was observed with these results that there are good
level correlations between International Hip Outcome Tool and the subgroups of Short-Form 36.

Conclusion: The Turkish version of the International Hip Outcome Tool is a valid and reliable tool for measuring physical
functioning and health-related quality of life in younger, physically active, patients with hip pathology.

Key words: Hip injuries, Outcome assessment (Health care), Reproducibility of results.

Uluslararasi Kalga Sonug Araci (UKSA- 12) Anketi’nin Tiirkge uyarlamasi:
gecerlik ve giivenirlik calismasi

Amag: Bu calismanin amaci kalga patolojili hastalarda Uluslararasi Kalga Sonug Araci Anketi’nin Tiirkce gegerlik ve giivenirligini
degerlendirmekti.
Yontem: Uluslararasi Kalca Sonug Araci Anketi’'nin ingilizce’den Tiirkge'ye cevirisi ve Kiiltiirel adaptasyonu yapildi. Kiiltiirler
arasl adaptasyon, ceviri, geri ceviri, uzman goriisii ve 6n test olmak lizere birkac adimda gerceklestirildi. Anketin son hali
gecerlik ve giivenirlik calismasi icin kalca eklemi patolojisi olan 120 hastaya uygulandi. Hastalar sosyodemografik soru formu,
Uluslararasi Kalga Sonug Araci ve Kisa Form 36'yi tamamladi. Giivenirligi belirlemek icin test-tekrar testve i¢ tutarhlik analizleri
kullanildi. Test-tekrar test giivenirligini belirlemek icin, 60 hastaya Uluslararasi Kalga Sonug Araci bir hafta icinde ikinci kez
uygulanarak giivenirlik hesaplandi. Gegerligi belirlemek icin yapi ve 6lciit gecerligi analizleri, sinif ici korelasyon katsayisi ve
Cronbach alfa belirlendi.
Bulgular: Test-tekrar test korelasyon katsayisi 0.89 (p<0.05) ve i¢ tutarlilik analizi icin Cronbach alfa degeri 0.901 idi. Faktor
analizi, Uluslararasi Kalga Sonug Araci anketinin Tiirkge versiyonunun 3 bilegsene sahip oldugunu ortaya koydu. Sinif ici
korelasyon katsayisi degeri 0.91 olup test-tekrar test giivenirligi iyiydi. Bu sonuclarla Uluslararasi Kalga Sonug Araci ile Kisa
Form-36 alt gruplan arasinda iyi diizeyde bir korelasyon oldugu goriildii.
Sonug: Uluslararasi Kalga Sonug Araci kalca eklemi patolojisi olan geng ve aktif bireylerin saglikla iliskili yasam kalitesinin ve
fiziksel fonksiyonun degerlendirilmesinde gecerli ve giivenilir bir 6l¢iim aracidir.
Anahtar Kelimeler: Kalga yaralanmalari, Sonug degerlendirmesi (Saglik hizmeti), Sonugclarin tekrarlanabilirligi.

Ipek Dongaz O, Bayar K, Bayar B. Turkish version of International Hip Outcome Tool (IHOT-12T): Validity and reliability study. J Exerc Ther Rehabil. 2019;6(3):211-
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ip joint pathology is the most common
Hclinical entity related to chronic hip

pain, loss of mobility and functional
limitation. Hip joint pathology symptoms which
was mainly related to femoroacetabular
impingement (FAI), acetabular labral tears,
ligamentum teres tears and chondral damage in
young adults.! The diagnosis of these
pathologies may be a challenge due to the
anatomical structure and biomechanical
properties of the hip joint and the stresses that
were exposed to during the function.?
Sometimes, misidentification of symptoms
related to hip joint pathology is delaying the
diagnosis process.? A cross sectional study
showed the prevalence of radiological FAI
findings in asymptomatic adult population, who
aged 18-65 years, was 29.6% in Turkey.4

Most of hip disorders can be identified with
a detailed history, physical examination and
imaging methods.?¢ There are a large number of
questionnaires that can be used to reveal the
effects of hip pathology on patients' life and
determined the effects of rehabilitation. Harris
Hip Score (HHS), the Western Ontario and
McMaster Universities Osteoarthritis Index
(WOMAC), Hip Disability and Osteoarthritis
Outcome Score (HOOS), Oxford Hip Score
(OHS), Lequesne Index of Severity for
Osteoarthritis of the Hip (LISOH), and
American Academy of Orthopaedic Surgeons
(AAOS) Hip and Knee Questionnaire are widely
used for this purpose.”

However, these questionnaires which were
primarily developed for an older population used
for measurement in patients with hip and/or
groin pain. Patients who are younger than 50
should also be evaluated, as physical activity
performance goals differ between younger and
older people.” It has also been noted that items
included in these questionnaires do not
sufficiently address physical activities of
younger people.8

When the literature was investigating it
was seen that the IHOT-33 was developed to
measure the physical function and health
related quality of life in young, active patients
with hip disorders and to measure the effect of
treatment of this disease. An English-language
questionnaire was recently developed by
Mohtadi et al. in 2012. This questionnaire
proved to be valid and reliable in measuring
physical functioning and health-related quality
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of life among younger, physically active patients
with hip pathology.9.10

Based on the IHOT-33, Griffin et al.
developed a short version of the International
Hip Outcome Tool (IHOT-12).1' IHOT-12
consists of 12 questions and 4 subgroups
(symptoms and functional limitations, sports
and recreational activities, job-related concerns,
social, emotional, and lifestyle concerns) that
are answered by placing a mark on a 100-mm
Visual Analogue Scale, with each question
subsequently scored between 0 (significantly
impaired) and 100 (no problems at all). The
average score of all completed questions yields
the final score for the IHOT-12. Higher scores
reflect better physical functioning and health-
related quality of life. This questionnaire is one
of the health-related patients-reported
outcomes (HR-PROs). HR-PROs have been used
increasingly, and they are rapidly becoming the
golden standard when measuring the effects of
treatment for different conditions. HR-PROs are
widely used to evaluate the effectiveness of
treatment or to compare different interventions
in clinical trials. They are questionnaires
completed by patients to measure perceptions of
their general health or their health in relation
to a specific illness or condition. Before an HR-
PRO can be used for research or in a clinical
setting, it must be standardised, validated and
tested for reliability.12

The THOT-12 has been translated into
Swedish, German, Portuguese, Dutch and
Japenese.1317The aim of this study was to cross-
culturally adapt the IHOT-12 for Turkish
speaking patients.

In Turkey, there is a need for a
questionnaire that measures health-related
quality of life and physical functioning in
younger patients with hip pathologies.
Therefore, the aim of this study was to translate
and cross-culturally adapt the English version of
the THOT-12 into Turkish and to determine the
psychometric properties of the IHOT-12 in
terms of reliability and validity.

METHODS

Patients

One hundred twenty patients with hip joint
pathology were performed in the study in Mugla
Sitki Kogman University, Orthopaedics and
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Traumatology Unit. If they had been or were
being treated for hip dysplasia, were treated
conservatively for osteoarthritis of the hip,
underwent a hip arthroscopy due to
osteoarthritis of the hip, were treated with a
total or partial hip replacement due to
osteoarthritis of the hip, were on the waiting list
for a partial or total hip replacement, were
treated for avascular necrosis of the femoral
head with a total or partial hip replacement, or
were treated for a traumatic hip fracture by
means of a total or partial hip replacement in
between March 2016 and December 2016. The
patients who were eligible for the study were
referred by orthopaedic surgeons. This study
was performed in accordance with the ethical
standards as laid down in the 1964 Helsinki
Declaration of Ethics Principles. The necessary
permission and approval for conducting the
study were received from Mugla Sitki Kogman
University, Faculty of Health Sciences Ethics
Committee with the decision number 17/
2016/22-2. The sample size could be calculated
as 2 to 20 patients per item for validity and
reliability studies according to literature.l® We
planned to have 10 patients for each item in the
questionnaire and a total of 120 patients
(12*10). The eligibility criteria were (1) 18-60
years of age, (2) diagnosis of any hip joint
pathology by orthopaedic surgeon (3) ability to
read and write Turkish and (4) confirm to join in
the study. Participants were excluded if they
exhibited any of the following criteria: (1) any
neurological deficit such as stroke, (2) cognitive
impairment, (3) hip pain which referred pain
from the back or knee and (4) insufficient
command of the Turkish language.

Demographic characteristics of patients
were recorded. All patients received and
completed the following questionnaires: Turkish
version of IHOT-12 (IHOT-12T) and Turkish
version of the Short-Form 36 Health Survey (SF-
36).19

Translation of IHOT-12

The adaptation of the IHOT-12 to Turkish
was performed in several steps, as proposed by
Beaton et al.20 These guidelines consist of 5
stages: translation, synthesis, back translation,
evaluation by a team of experts, and pre-testing
of the translated questionnaire. The original
version was translated into Turkish by three of
the authors who native speaker Turkish and
have English as their second language. Except

one of the authors are experienced in working in
physiotherapy area. The three translations were
then synthesised into a Turkish version by an
expert panel of ten experts. The synthesised
version, the result of consensus among the
panel, was back-translated into English by a
native English-speaking person, and the
translation was subsequently compared with
the original version by the same panel. They
checked the English and Turkish translations
again to control the meaning differences and
mismatches and the questionnaire was finally
created. They decided to change “recreational
activities” as “leisure time activities”, and
“aware of” as “reveal itself’. Because these terms
were not clearly by participants. It is difficult to
be understood of these words in the known using
of Turkish language. This version was used to
pilot study before final version. Through this
process, it was determined that no specific
cultural adaptations, other than translation,
were necessary to accommodate cultural
differences. A pilot study was done validity of
the pre-final Turkish version which was applied
to 15 patients with hip joint pathologies. After
testing the pre-final version in a group of
patients with various hip joint pathologies and
determining that no changes were needed, the
pre-final version was adopted as the final
version of the Turkish THOT-12. (Appendix)

Measuring instruments
International Hip Outcome Tool-12 (IHOT-12)

The English THOT-12 is a valid and reliable
disease specific questionnaire that evaluates
physical function and health-related quality of
life in a younger patient population (< 60 years)
with hip joint pathology.l! Differently to the
IHOT-12, the Turkish IHOT-12 consists of 11
questions that are answered by placing a mark
on a 100 mm visual analogue scale (VAS), with
each question subsequently scored between 0
(significantly impaired and 100 (no problems at
all). The average score of all completed
questions yields the final score for the Turkish
THOT-12. Higher scores reflect better physical
functioning and health-related quality of life.15
Short-Form 36 Health Survey (SF-36)

The SF-36 is a generic questionnaire that
assess health status and health related quality
of life (HRQoL).2! A valid and reliable Turkish
version is available (16). SF-36 contains 36
questions, divided into 8 dimensions: 1. physical
functioning, 2. social functioning, 3. role
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limitations due to physical problems, 4. role
limitations due to emotional problems, 5. mental
health, 6. vitality, 7. pain, and 8. general health.
For each subscale a sum score is calculated and
converted into a 100-point scale. The questions
are answered using a Likert scale. Scores for
each subscale range from 0 (poor) to 100 (good
health).2!

Statistical analysis

Statistical Package for Social Sciences
(SPSS), (SPSS version 22.0; Chicago, IL) was
used in the analysis of the collected data.
Patient characteristics were analysed by means
of descriptive statistics. The level of significance
was set at p<0.05. The first administration of
the Turkish THOT-12 data was used to assess
internal consistency using Cronbach’s alpha
ranging from 0.70 to 0.95 was considered to be
adequate. Test-retest reliability analysis was
done by Pearson correlation coefficient included
the first and the second administration of the
Turkish THOT-12 data. Cut-off values according
to Domholdt were used to indicate extent of
association (0.00 to 0.25, very weak; 0.26 to 0.49,
weak; 0.50 to 0.69, moderate; 0.70 to 0.89,
strong; 0.90 to 1.00, very strong).?? Validity of
the Turkish of THOT-12 score was provided by
determining its relationship with the SF-36
scores. Pearson correlation coefficients were
calculated to assess validity for normally
distributed variables.

Reliability

All patients who completed Turkish version
of the THOT-12 were used to assess internal
consistency. Test-retest analysis was used the
reliability of Turkish version of the THOT-12.
Studies of test-retest reliability for HRQoL
questionnaires have used varying intervals,
which ranged from 10 minutes to 1 month,
between test application. However, it has been
seen the most preferred interval ranging is from
2 days to 2 weeks in literature.23 The Turkish
version of the IHOT-12 was applied and then re-
applied after 3 days. We selected "3 days" as a
time for retest administration in our study
because we thought that the time was too short
for major clinical changes in patients. Test re-
test reliability analysed with Intraclass
Correlation Coefficient (ICC).

The interval between the tests was decided
by considering the questionnaire according to
VAS, the possibility of biased response, the
absence of major changes in the patient's clinical
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condition and the planned surgical dates of the
patients evaluated before surgery.

Validity

Construct validity of the Turkish THOT-12
was assessed by determining Pearson
correlation coefficients correlation between the
SF-36 scales. Kaiser-Meyer Olkin (KMO) and
Barlett's Test of Sphericity (BTS) analysis were
used to determine the suitability of the sample
for factor analysis.

RESULTS

Translation process and testing

The THOT-12 was successfully translated
into Turkish and culturally adapted to Turkish
culture. Pre-testing did not reveal any
difficulties.

Demographic characteristics

A total of 120 patients with hip joint
pathologies (55 female and 65 male) were
included in the study. The mean age of the
participating patients was 48.75+7.10 years, the
mean height was 1.66+0.08 m, the mean body
weight was 72.99+£7.99 kg and the mean Body
Mass Index (BMI) was 26.61+3.7 kg/m?.

42.2% of the patients were housewives,
22.4% were artisan, and 19.2% were civil
servants. In terms of education level, 25.8% of
the patients are primary school and 3.3% are
university graduates. It was determined that
69.2% of the patients participating in the study
had no chronic disease. It was seen that the
descriptive characteristics of the patients did
not affect the correlation between the
questionnaires. Information on the descriptive
characteristics of the patients is given in Table
1.

Reliability

The internal consistency of the first
assessment of the THOT-12T was excellent with
a Cronbach’s alpha of 0.901. This value
indicated that THOT-12T had excellent of
internal consistency. The dimensions of
Cronbach alpha were symptom and functional
limitations (a= 0.970), social, emotional and life
style (a= 0.875), and sports and recreational
activities (a= 0.835) in subscale (Table 2). Sixty
patients completed the IHOT-12T twice for
testing the reproducibility. Second test was
performed 3 days after the first one. Test re-test
reliability scores of the questions changed

Journal of Exercise Therapy and Rehabilitation



pek Dongaz et al

between 0.30 and 0.90. Test re-test reliability
score of total score was excellent (ICC= 0.94)
(Table 3).

Validity

Kaiser-Meyer-Olkin (KMO) value was
examined first in the factor analysis of the basic
components. KMO was used to determine the
adequacy of the sample for factor analysis. KMO
was 0.859. The significance of the square test
statistic obtained as a result of Barlett
Sphericity value is an indication that the data
come from variable normal distribution. The
Bartlett Sphericity value was significant
(x2(55)= 1312.503; p<0.01). The results of the
factor analysis revealed that the IHOT-12T
consists of three components with 82.821%
explained variance. There were moderate to
high correlations between IHOT-12T scores and
subgroups of SF-36 (p<0.01).) (Table 4).

Table 1. Demographic specifications and clinics of subjects
(N=120).

Mean+SD
Age (year) 48.75+7.10
Body mass index (kg/m2) 26.61+3.7

n (%)

Gender (Female/Male) 55/65 (46/54)
Diagnosis
Coxalgia 22 (18.3)
Coxarthrosis 14 (11.7)
Traumatic femoral fracture 44 (36.7)
Acetabular fracture 24 (20.0)
Avascular necrosis of femur head 7(5.8)
Developmental dysplasia of the hip 9 (7.5)
Dominant extremity (Right/Left) 108/12(90/10)
Affected extremity (Right/Left) 73/47 (61/39)
Educational level
Only literate 6 (5)
Primary school 67 (55.8)
High school 43 (35.9)
University 4(3.3)
Employment status
Housewife 53(44.2)
Civil servant 23(19.2)
Artisan 27 (22.4)
Worker of farmer 13(11)
Retired 4(3.2)
Comorbidity 37(30.8)

DISCUSSION

We translated and culturally adapted the
IHOT-12 into Turkish, and evaluated the
validity and reliability of the Turkish version in
younger patients with hip pathology. From
present study it can be concluded that the
English THOT-12 has been successfully
translated and culturally adapted into Turkish.

The total score of IHOT-12T is calculated
average of all VAS scores. All questions are
answered according to the perception of
patients. Thus, it provides a great advantage to
evaluate the minimal change in our treatment
program. Most of the questionnaires used in the
clinic are Likert type. This situation limits and
forces to make choice to patient. However, when
patients answer by placing a mark on a 100 mm
VAS, they feel more independent for describing
his/her emotions. Additionally, IHOT-12T which
includes 11 questions. Therefore, the number of
questions is another advantage as well as. It
seen obviously that IHOT-12T can be answered
in a short time in the clinic and academic
studies.

It was decided that IHOT-12 is compatible
with the Turkish language, and it is reliable and
valid with this study. Griffin et al., who are
developers’ original version, found Cronbach
alpha value of 0.89 for internal consistency.!!
Cronbach alpha value of IHOT-12 was 0.901 in
Turkish version. IHOT-12T internal consistency
value shows similarity with the original version.
It can be concluded that the original version of
THOT-12 has been successfully translated and
culturally adapted into Turkish in the present
study. There are some validity studies of IHOT-
12 to other languages. In literature the Dutch
version of the ITHOT-12 (IHOT-12NL) showed
good internal consistency with a Cronbach alpha
of 0.96.16 Cronbach alpha value of the Swedish
version of the IHOT-12 (IHOT-12S) was 0.89.13
Cronbach alpha value of THOT-12 was 0.90 in
Japanese version (IHOT-12J).17 The German
version of ITHOT-12 showed excellent internal
consistency with a Cronbach alpha of 0.94.14 The
subgroups dimensions of Cronbach alpha values
were symptom and functional limitations
(0.970), social, emotional and life style (0.875)
and sports and recreational activities (0.835) in
Turkish version of IHOT-12. Test retest
indicates consistency between two evaluations
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Table 2. Internal consistency analysis of the Turkish version of International Hip Outcome Tool (IHOT-12T).

Iltems Cronbach's alpha value
Symptom and functional limitations 4 0.970
Social, emotional, and life style 4 0.875
Sports and recreational activities 3 0.835
Total score 11 0.901
Table 3. Test-retest reliability of the Turkish version of the IHOT-12 questions.

Questions Intraclass Correlation Coefficient 95% Confidence Interval
Question 1 0.86 0.70-0.89
Question 2 0.86 0.83-0.87
Question 3 0.90 0.80-0.87
Question 4 0.89 0.84-0.89
Question 5 0.30 0.10- 0.92
Question 6 0.80 0.20- 0.95
Question 7 0.79 0.34-0.94
Question 8 0.80 0.55-0.90
Question 9 0.85 0.35-0.94
Question 10 0.69 0.58-0.92
Question 11 0.72 0.42-0.94
Question 12 0.70 0.51-0.90

Total score 0.94 0.91-0.96

Table 4. Correlations between subgoups of the Short-Form 36 and the Turkish version of International Hip Outcome Tool (IHOT-
121).

Turkish version of International Hip Outcome Tool (IHOT-12T)

Symptom and Social, emotional Sports and
functional limitations and life style recreational activities
r r r
Short-Form 36
Physical functioning 0.408* 0.184 0.238*
Pain 0.310* 0.030 0.316*
Social Functioning 0.427* 0.409* 0.301*
General health 0.163 0.793* 0.128
Role limitations due to emotional problems 0.058 0.107 0.137
Mental health 0.156 0.098 0.124
r: Pearson correlation coefficients. * p<0.05.
over time. THOT-12T was applied again three reliable and valid Turkish version, were used in
days later for test-retest reliability. Test-retest finding out about the wvalidity of the scale.
value was determined as 0.89 in IHOT-12T. Construct validity was evaluated by defining

SF-36 scales which was proven to have hypotheses about the magnitude of the
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relationship between the IHOT-12T and SF-36.
All hypotheses were confirmed with good
construct validity. We compared the ITHOT-12T
with subscale dimensions of SF-36 to test the
construct validity, using Pearson's correlation
coefficient. THOT-12T/ Symptom and functional
limitations were demonstrated to have a
positively and statistically significant
correlation with SF-36/ Physical functioning
score (0.408) and SF-36/Pain score (0,310).
THOT-12T/ Social, emotional and life style were
demonstrated to have a positively and
statistically significant correlation with SF-36/
General health score (0.793) and SF-36/ Social
functioning score (0.409). THOT-12T/ Sports and
recreational activities were demonstrated to
have a positively and statistically significant
correlation with SF-36/ Social functioning score
(0.301) and SF-36/ Physical functioning score
(0.238).

The IHOT12 has been translated into other
languages by used various measure
instruments. In original study, Griffin et al.
showed that the THOT-12 excellent agreement
with the ITHOT-33.11 In Portuguese version
study was carry out similar to original study.!®
Steven et al. has been evaluated correlations
between the THOT-12NL and subscales of the
RAND 36-item Health Survey, HOOS, and
Tegner Activity Scale in Dutch version study.16
In Swedish validation study, correlations
between THOT-12S scores and Copenhagen Hip
and Groin Outcome Score (HAGOS) and
EuroQol-5D scores has been investigated.l3
Baumann et al. has been evaluated correlations
between German version of ITHOT-12 and Hip
Outcome Score, Modified Tegner Activity Scale
and EuroQol-5D.14 In Japanese version study
was examined the correlations between SF-36
subscales and THOT-12J.17

The interclass correlation coefficients for
each question item in both evaluations of the
THOT-12T ranged from 0.30 to 0.90, with the
exception of question 5. The Cronbach alpha
value ranged from 0.747 to 0.888, was
demonstrated reliability. In original version of
THOT-12 consisted of 12 items and 4 factors.
Question 5 assesses the a few function by
asking,” How much trouble do you have pushing,
pulling, lifting, or carrying heavy objects at
work?” This question has no criteria for
determining the factor. It should be at least two
questions for factor load in Turkish version.

Therefore, this item was removed from the
IHOT-12T. Factor analysis showed that the
THOT-12T consist of 3 subscales, symptom and
functional limitations (items 1-4), social,
emotional and life style (items 8,9,10,12) and
sports and recreational activities (items 6,7,11).
In the study by Jonasson et al., factor analysis
showed that the IHOT-12S consisted of 2
subscales “physical function” and “symptoms”.13
And the other study by Stevens et al., factor
analysis showed that the IHOT-12NL consisted
of 1 construct.’® In German and Portuguese
version studies have been not indicated factor
analysis outcomes.'415 Similarly, in Japanese
version study were not also considered.?

These results indicate that there are good
level correlations between THOT-12T and SF-36
subgroups. We found that the reliability and
validity of the Turkish version of IHOT-12 is
satisfying and can be used as a valid and reliable
measure in patients with hip pathologies.

Limitations

A few limitations of this study should be
addressed. This research is limited to a single
unit. In the study, the evaluations related to
THOT-12T are limited to the patients' own
declarations. The validity and reliability study
of the questionnaire was performed in
individuals with hip joint pathology not
classified by reference to the original article.

Conclusion

The THOT-12T is a reliable and valid
instrument for measuring physical functioning
and health-related quality of life of younger,
physically active, patients with disorders of the
hip joint. We believe that this HR-PRO is
beneficial in evaluating of Turkish patients with
hip pathologies.
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Appendix. The Turkish version of International Hip Outcome Tool (IHOT-12T).

Uluslararasi Kalga Sonuc Araci (UKSA-12)

Hastanin Adi: Taraf: Sol- Sag
Protokol No:

Goriisme Tarihi: (goriisme tarihini veya asagidaki takip periyodunu tamamlayin)

Takip periyodu Ameliyat 6ncesi ya da Haftalar / Aylar / Yillar (gecikmeyi ekleyin ve birini daire i¢ine alin)

Cevapladiginiz soruya iliskin gériisiiniizii asagidaki cizginin iizerine dik bir ¢izgi koyarak acikca belirtiniz.
Liitfen ¢izginizin golgeli alan icinde yatay cizgiyi kestiginden emin olunuz.

1. Genellikle kalca/kasiginizda ne kadar agriniz var?
Asin agn Hic agn yok
1 1
I 1

2. Yere/zemine oturmak ve kalkmak sizin icin ne kadar zor?
Asin zor Hic zor degil
1 1

3. Uzun mesafe yiiriimek sizin i¢cin ne kadar zor?
: Asin zor Hic zor degil
I 1

4, Kalganizdaki siirtiinme, tutukluk veya kiitleme sizi ne kadar rahatsiz eder?
Asin rahatsiz eder Hic rahatsiz etmez
]
1 1

5. Agir egyalar itme, cekme, kaldirma ve tagima sizi ne kadar rahatsiz eder? ( Olgekten gikanimistir.)
Asin rahatsiz eder Hic rahatsiz etmez

6. Spor veya bos zaman aktiviteleriniz sirasinda durma/yon degistirme sizi ne kadar endiselendirir?
Asin endiselendirir Hic endiselendirmez
1 1
I 1

7. Aktivite sonrasi kalganizda ne kadar agn hissedersiniz?
Asir agn Hig agn yok
1
1 1

8. Kalganizdan dolayi cocuk kaldirmak veya kucaklamak sizi ne kadar endiselendirir?
Asin endigelendirir Hi¢ endiselendirmez
I 1

9. Kalcanizdan dolayi cinsel aktivitenizde ne kadar sorununuz var?
(Bu benimle ilgili degildir)
Asiri sorun Hig sorun yok
1
I 1

10. Kalcanizdaki dziir ne kadar siireyle size kendini belli eder?
Siirekli belli eder Hic belli etmez

11. Arzu ettiginiz form diizeyini koruma yeteneginiz konusunda ne kadar endiselisiniz?
Asin endigeli Hic endiseli degil
| |
I 1

12. Kalca probleminiz ne kadar dikkatinizi dagitir?
Tamamen dagitir Hi¢ dagitmaz
1 |
I 1
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CASE REPORT

Effect of pulmonary rehabilitation on adult cystic fibrosis

patient: a case report
Gamze YALCINKAYAL, Aylin Ozgen APAYDIN2, Sevgi OZALEVLI3

Cystic fibrosis is an autosomal recessive and fatal disease that affect the respiratory functions and daily living activities of
patients. Fifty percent of the cystic fibrosis population consists of adult patients aged 18 years and older. The most common
problems are decreased pulmonary function and exercise capacity in adult cystic fibrosis. In addition, many different
comorbidities can be seen such as diabetes, osteoporosis and pain due to systematic influence. Pulmonary rehabilitation is
known to increase mucus clearance and exercise tolerance in adult cystic fibrosis patients, however the studies that
investigating the effectiveness of pulmonary rehabilitation are limited in this population. Therefore, pulmonary rehabilitation
program of an adult patient with cystic fibrosis was performed in our study. The patient was included in an 8-week supervised
pulmonary rehabilitation program with two sessions perweek. The patient's severity of dyspnea perception, pulmonary function
test, cardiopulmonary exercise test, static stabilization of the trunk muscles, quadriceps muscle strength, grip strength and
health-related quality of life were assessed before and after the pulmonary rehabilitation program. Breathing exercises,
bronchial hygiene techniques, aerobic training and home program were applied to our patient within the scope of pulmonary
rehabilitation program. The patient's severity of dyspnea perception was decreased while 6-minute walking distance,
cardiopulmonary exercise test parameters and respiratory function test results increased at the end of the 8-week supervised
pulmonary rehabilitation program. The patient’s grip strength and static trunk endurance increased while the quadriceps
muscle strength did not change. In addition, it was determined that the patient’s quality of life increased according to the Saint
George Respiratory Questionnaire.

Keywords: Cystic Fibrosis, Rehabilitation, Exercise.

Pulmoner rehabilitasyonun erigkin kistik fibrozisli hasta lizerindeki etkisi: bir olgu sunumu
Kistik fibrozis otozomal resesif gecisli, hastalarin solunum fonksiyonlan ve giinliik yasam aktivitelerini etkileyen 6limciil bir
hastaliktir. Kistik fibrozisli popiilasyonun %50’si 18 yas ve iizeri erigkin hastalardan olusmaktadir. Erigkin kistik fibroziste en
yaygin goriilen problemler solunum fonksiyonlan ve egzersiz kapasitesinin azalmasidir. Ek olarak, sistematik etkilenimden
dolay: diyabet, osteoporoz ve agn gibi bircok farkli problem de goriilebilmektedir. Erigkin kistik fibrozisli hastalarda pulmoner
rehabilitasyonun mukus klirensini ve egzersiz toleransini artirdigi bilinmektedir ancak bu popiilasyonda pulmoner
rehabilitasyonun etkinligini arastiran yayinlar sinirli sayidadir. Bu nedenle, calismamizda kistik fibrozisli erigkin bir hastanin
pulmoner rehabilitasyon programi gerceklestirildi. Hasta, haftada iki seans olacak sekilde 8 haftalik hastaya 6zgii planlanmig
bir pulmoner rehabilitasyon programina dahil edildi. Programinin éncesinde ve sonrasinda hastanin dispne seviyesi, solunum
fonksiyon testi, kardiyopulmoner egzersiz testi, govde kaslannin statik stabilizasyonu, quadriceps kas kuvveti, kavrama kuwveti
ve saglikla iligkili yasam kalitesi degerlendirildi. Pulmoner rehabilitasyon programi kapsaminda hastamiza solunum
egzersizleri, bronsiyal hijyen teknikleri, aerobik egitim ve ev programi uygulandi. 8 haftalik pulmoner rehabilitasyon programi
sonunda hastanin 6 dakika yiiriime mesafesi, kardiyopulmoner egzersiz testi parametreleri ve solunum fonksiyon test sonuglan
artarken, algilanan dispne siddeti azaldi. Hastanin quadriceps kas kuvvetinde tedavi baslangicina gore degisim goriilmezken,
kavrama kuvveti ve statik govde enduransi artti. Ek olarak, Saint George Solunum Anketi'ne gore hastanin yagam kalitesinin
arttig belirlendi.

Anahtar kelimeler: Kistik Fibrozis, Rehabilitasyon, Egzersiz.
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( jystic fibrosis (CF) is the autosomal
recessive, progressive, multi-organ and
life-shortening disease and the mean life

expectancy of patients increase over the years.

CF affects more young and adult populations

and its present in 90.000 people in worldwide.

50 % of the CF population consists of adult

patients aged 18 years and older.! Pulmonary

rehabilitation (PR) programs have multiple
beneficial effects in CF. Evidence suggests that
exercise therapy contributes improving lung
capacity and quality of life in CF. It also
decreases the severity of dyspnea perception
and increases exercise tolerance.2 However, the
studies investigating the effectiveness of PR in
adult CF population are still limited. Evidence
indicates that treadmill and cycle ergometer
aerobic training increase ventilation-perfusion
rate and provides mucus clearance. Exercise
therapy also provide control of type 1 diabetes in
adult CF patients through improving insulin
sensitivity.3* Adult CF patients may also
experience comorbidities such as osteoporosis,
diabetes, urinary incontinence and
musculoskeletal problems due to multiple organ
involvement. Pain, decreased peripheral muscle
strength and influence of postural control are
the musculoskeletal problems among adult CF
patients. Lima et al. reported that imbalance
between head, trunk and lower extremities may
lead decreased quadriceps muscle strength in
adult CF patients.> Despite all these multiple
influences, there was no standardized
pulmonary rehabilitation in adult CF patients.

Therefore, we investigated the effects of PR

program in a case of adult cystic fibrosis.

CASE

A 29-year-old female patient (54 kg, 172 cm,
18.25 kg/m?) was diagnosed with CF when she
was one-year-old. Patient’s profession is
teaching biology and she has no habit of
smoking, alcohol or exercise. There is no
comorbid disease in patient’s medical history.
However, patient’s mother has type 2 diabetes
mellitus. Patient has referred to the pulmonary
rehabilitation unit due to progressive dyspnea,
sputum (10 milliliter/day) and cough symptoms
and decreased exercise capacity. The patient
had an exacerbation period within the last year.
Besides, one dose of 2.5 mg dornase alpha and 3

doses of 3 mg tobramycin drugs inhaled daily by
the patient.

Evaluations

All evaluations were conducted at the
beginning and end of the pulmonary
rehabilitation program after receipt of informed
consent form.

Severity of dyspnea’ The dyspnea severity
of the patient in daily life and during exercise
were evaluated according to Modified Medical
Research Council (MMRC) scale and modified
Borg scale, respectively.6

Muscle Strength- Left and right quadriceps
muscle strength were evaluated by hand-held
dynamometer (Lafayette, England®). Left and
right hand grip strengths were measured by
hand grip dynamometer (Jamar, England ®).78

Static Trunk Stabilization Tests’ Sorenson
test, endurance test of trunk flexors, left and
right-side bridge tests were followed for
evaluating of static trunk stabilization
endurance. All test performed twice and average
total duration recorded in seconds.®

Pulmonary  Function Test (PFT)-
Pulmonary function tests was performed on
electronic Spirometer (JaegerTM, MasterScreen
PFT) and its accompanying software (Sentry
Suite version 2.19). The tests were carried out
with the described procedure in ATS/ERS
guidelines.1® Obtained parameters were forced
expiratory volume in first second (FEV1), forced
vital capacity (FVC), FEV1/FVC% and peak
expiratory flow (PEF).

FExercise Capacity’ Six-minute walking test
(6MWT) and cardiopulmonary exercise test
(CPET) were evaluated to determine patient’s
exercise capacity. CPET evaluation were
performed with bicycle ergometer by Bruce
protocol in laboratory according to ATS/ERS
guideline. The maximal oxygen consumption
(VO2max), which the patient could reach in one
minute, was evaluated with Ergomedic 839 E
model bicycle ergometer (Monark, Sweden®) in
the exercise laboratory. During the test, the
oxygen ratio from the collected respiratory air by
the one-way mask was measured by the
metabolic analyzer system (Fitmate Pro,
Cosmed, Italy®) and VO: levels were
determined. The highest VO2 value measured at
the highest work intensity was considered as
aerobic capacity (VOzmax).11

Quality of Life: Patient’s quality of life was
assessed with Saint George’s Respiratory

Journal of Exercise Therapy and Rehabilitation



Questionnaire (SGRQ). Symptom, activity,
impact and total scores were calculated
respectively.12

In the first evaluation, the patient had
sputum (10 milliliter/ day) and cough
complaints. The patient’s severity of dyspnea
perception was also at stage two according to the
MMRC scale. She was able to walk 75.13% (555
m) of her lower distances limit (599.64 m)
according to Enright’s reference value formula
“Lower Limit= ((BMWD= (2.11 x height cm) —
(2.29 x weight kg) - (5.78 X age) + 667 m)) -
1397.13 The patient's spirometric data (FEV1:
1.75 L/sec, FVC: 2.63 L/sec, FEV1/FVC: 66.51%)
showed an obstructive pattern prior to the
pulmonary rehabilitation program. CPET
parameters (Load: 116 watts, VOzmas 1141
ml/min/kg, SpO2: 95%, Heart Rate: 160 beat/
min) and pre-PR functional assessments that
including static trunk stabilization tests,
quadriceps and grip strengths, and health-
related quality of life scores were shown in Table
1.

Pulmonary rehabilitation program

The patient was participated in a 60-
minute/ session, eight-week supervised PR
program with two sessions per week. Thoracic
expansion exercises and bronchial hygiene
techniques (postural drainage) (15 min),
treadmill and Dbicycle ergometer, aerobic
training (30 min) and stretching exercises and
diaphragmatic breathing exercises (15 min)
were applied in every session. Treadmill (speed
of 5.0 km/h and 5% incline) were adjusted that
patient could reach 50% of her maximum heart
rate according to CPET, after five minute
warming period with walking speed (5.0 km/h)
for the aerobic training. The exercise workload
was increased by 10% when the patient was able
to exercise for 10 min without any intolerable
dyspnea measured as modified Borg Scale< 5 in
each session. The cooling period had completed
in five minutes for treadmill ergometer of
aerobic training. Cycle-ergometer (Monark,
Switzerland®) aerobic training was performed
with pre-fixed intensity according to modified
Borg Scale (dyspnea rating < 5) in for 10 min,
following the water break and the control of
physiological responses (heart rate, oxygen
saturation- SpO: and blood pressure). In the last
part, stretching exercises were performed five
repetition/20 secs for left and right upper
trapezius, quadriceps, hamstrings and lumbar
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extensor muscle groups. The PR session was
completed with 10 diaphragmatic exercise. We
did not use any equipment for oxygen assistance
in all PR sessions. Addition to supervised PR
program, the patient was followed by a three-
day home exercise program. Thera band
exercises were planned for the strengthening of
shoulder flexors and abductors and 4-way hip
exercises within the scope of the home exercise
program. All home exercise program was asked
to be performed three sets of 10 repetitions. The
home program was completed by repeating the
stretching of the same muscle groups as in the
supervised PR program and 10 diaphragmatic
exercises. The patient's participation in the
home program was 83.3% at the end of eight
weeks according to exercise diary. The patient
also fully participated in all sessions of
supervised PR program in the unit.

The patient reported that the sputum (5
milliliter/day), severity of dyspnea perception
(MMRC: 0) and cough symptoms were decreased
compared to the onset of the PR program. The
six-minute walk distance increased to 792
meters that the patient had to walk according to
Enright’s formula (738.64 m).13 Spirometry data
of the patient (FEV1: 1.97 L/sec; FVC: 2.63
L/sec; FEV1/FVC: 74.32%) and CPET
parameters (Load: 122 watts, VOszmax: 1334
ml/min/kg, SpO2: 95%, Heart Rate: 171 beat/
min) were found to be increased compared to the
beginning of the PR program. Additionally, the
patient's quadriceps muscle strength did not
change, but the grip strength and static trunk
endurance increased. Health-related quality of
life parameters especially activity scores of the
patient also improved after eight weeks of
treatment (Table 1).

DISCUSSION

Pulmonary rehabilitation is a necessary
part of the treatment to maintain the general
well-being of patient in chronic respiratory
diseases. The European Society of Cystic
Fibrosis reported that physiotherapy of CF
should include airway cleaning techniques and
exercise training in the current guideline.!4
However, the number of randomized controlled
trials performed in adult CF is relatively low.
Rovedder et al. reported that upper extremity
muscle strength increased in supervised
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Table 1. Changes in functional parameters before and after the pulmonary rehabilitation program.

Pre-Pulmonary rehabilitation

Post-Pulmonary rehabilitation

Dyspnea (Modified Medical Research Council score)
Modified Borg Scale
6 Minute Walking Test (6MWT) (m)
Pulmonary Function Test
FEV1 (1/sec),%)
FVC (/se0), %)
FEV1/FVC (%)
PEF (/sec), )
MEF25-75 (/sec),%)
Cardiopulmonary Exercise Test (at maximum Watts)
Load (Watt)
VO2max (ml/min/kg)
Sp02 (%)
HR (beat/min)
Static Trunk Stabilization Tests
Sorenson Test (sec)
Endurance Test of Trunk Flexors (sec)
Left Side Bridge Test (sec)
Right Side Bridge Test (sec)
Muscle strength (kg)
Right quadriceps muscle strength (kg)
Left quadriceps muscle strength (kg)
Right hand grip strength (kg)
Left hand grip strength (kg)
Saint George’s Respiratory Questionnaire
Symptom score
Activity score
Impact score
Total score

2 0
3 1
555 792
1.75, 52 1.97, 58
2.63, 68 2.63, 68
66.51, 80 74.32,89
4.96, 67 4.99, 68

0.34-3.16, 16-50 0.52-4.17, 24-66

116 122
1141 1334

95 95

160 171
29.90 32.37
59.40 146.04
57.30 81.00
52.35 82.20
18.60 19.03
18.90 18.90
25.80 27.30
24.30 28.00
40.70 18.10
35.79 5.25
40.76 19.03
39.24 22.09

FEV1: Forced Expiratory Volume in First Second. FVC: Forced Vital Capacity. PEF: Peak Expiratory Flow. MEF: Mid-expiratory Flow Rate.

SpO02: Peripheral Oxygen Saturation. HR: Heart Rate.

exercise group more than the home based
exercise group, but there was no difference
between the groups in terms of six minutes
walking test and quality of life.l> In our case
report, supervised PR program increased the
grip strength and six-minute walking test
results report similar with aforementioned
study. More recently, Beaudoin et al. stated that
combining aerobic and strengthening exercises
in adult CF patients with glucose intolerance
developed glycemic control after 12 week
exercise program.> In another report, both

aerobic training and strength training were
increased forced expiratory volume in first
second (FEV1) that similar with our findings.16
Besides, interval training had effect VOszmax
more than standard exercise protocol.!” Thus,
PR could increase the physiological parameters
and quality of life of the adult CF patients. The
present study also showed that 8-week
supervised PR program and home-based

exercises developed severity of dyspnea
perception, six-minute walking distance,
pulmonary functions, cardiopulmonary
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parameters, grip strengths and quality of life in
29 year old adult CF case. The patient’s severity
of dyspnea perception might have decreased
with the result of breathing exercises and
bronchial hygiene techniques. Decreasing of
dyspnea perception could increase the
oxygenation of the patient by improving
respiratory functions, muscle strengths and
endurance. Therefore, the patient had able to
tolerate more workload by similar SpO2% value,
heart rate and less dyspnea perception in the
cardiopulmonary exercise test compared with
the beginning of the PR program. Regulation of
the dyspnea perception might also facilitate the
participation of the patient in daily activities.

Patients with adult CF could experience
problems such as skeletal muscle weakness,
exercise intolerance, posture, urinary
incontinence, participation in work life and
quality of life.18 For instance, 68% of women over
11 years of age have been reported to be affected
by urinary incontinence.!® The consideration of
core stabilization as a part of the PR program
could provide protective benefits against
urinary incontinence, especially in female CF
patients cause of the abdominal muscles and the
pelvic floor connection.?0 Strengthening and
aerobic exercise training increased static trunk
muscles endurance in our case. Therefore,
exercise training may also be efficient against
the incontinence comorbidity which seen in
advanced stages of adult CF patients.

Limitations

The literature recommends exercise for
cystic fibrosis patient at least three times a week
with 70-80% of VOzmax.2! However, we carried
out supervised pulmonary rehabilitation
program of our case twice a week in order to
comply with the transportation conditions of
patient. This is the limitation of our study.

Conclusion

In conclusion, supervised pulmonary
rehabilitation is a wuseful modality in the
management of respiratory symptoms. Cohort
studies with the larger group and definition of
standardized rehabilitation could obtain more
clinical  information  about  benefit of
physiotherapy program.
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