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ORIGINAL ARTICLE

Effectiveness of motor imagery training on functionality
and quality of life in chronic neck pain:

a randomized controlled trial
Ozlem OZCAN?, Hayriye KUL KARAALI2, Duygu ILGINS, Ozgiil Soysal GUNDUZ4, Bilge KARAS

Pumose: The present study aimed to investigate the effectiveness of motor imagery training on pain, disability, motor imagery,
and quality of life in young adults with chronic non-specific neck pain.

Methods: Forty young adults with non-specific neck pain were randomly allocated into exercise groups (N=20) and motor
imagery training+ exercise groups (N=20). Patient assessment form, Visual Analog Scale (pain), Neck Disability Index
(disability level), Motor Imagery Questionnaire-3 (motor imagery ability), and Short Form-36 Health Survey (SF-36) (quality of
life) were used for evaluation before and after the treatment. The exercise program included dynamic isometric neck exercises
and deep neck muscle training exercises. The exercise program was executed for 5 days a week for 4 weeks for both groups.
For motor imagery training+exercise groups, motor imagery training was applied in addition to exercise.

Results: Pain and disability values significantly decreased for both groups after the treatment (p<0.05). For motor imagery
ability, kinesthetic and internal visual imagery increased for both groups after the treatment (p<0.05). Physical function,
social function, and mental health sub-parameters of Short Form-36 Health Survey were increased for motor imagery
training+exercise groups after the treatment (p<0.05). However, all assessment values showed no statistically significant
difference between the groups (p>0.05).

Conclusion: The effects of the exercise program were taken into account, motor imagery training did not seem to add any
additional contribution to the treatment of non-specific chronic neck pain in young adults.

Keywords: Imagery, Neck Pain, Quality of life.

Kronik boyun agrisinda motor imgeleme egitiminin fonksiyonellik
ve yagsam kalitesi lizerine etkisi: randomize kontrollii calisma

Amag:Amacimiz, non-spesifik kronik boyun agnli genc yetiskinlerde motor imgeleme egitiminin agn, oziiriiliik, motor
imgeleme ve yasam kalitesi lizerine etkisini incelemekti.

Yontem: Non-spesifik boyun agnsi olan 40 geng yetiskin, randomize olarak egzersiz grubu (N=20) ve motor imgeleme
egitimi+egzersiz grubu (N=20) olarak ikiye aynldi. Degerlendirme icin; hasta bilgi formu, Viziiel Analog Skalasi (agn), Boyun
Oziir Gostergesi (dziir diizeyi), Hareket imgeleme Anketi-3 (motor imgeleme yetenegi) ve Kisa Form-36 (KF-36) yasam kalitesi
formu (yasam kalitesi) tedaviden dnce ve sonra kullanildi. Egzersiz programi, boyun dinamik izometrik egzersizleri ve derin
servikal kas egitimi egzersizlerini icermekteydi. Egzersiz programi iki gruba da haftada 5 giin 4 hafta uygulandi.Motor
imgeleme egitimi+egzersiz grubunda,egzersizlere ek olarak motor imgeleme egitimi uygulandi.

Bulgular: Tedaviden sonra her iki grupta agn ve oziir diizeyleri azaldi (p<0,05).Hareket imgeleme yetenegi acisindan,
kinestetik ve i¢ gorsel imgeleme diizeyi her iki grupta tedaviden sonra artti (p<0,05). Tedaviden sonra motor imgeleme
egitimi+egzersiz grubunda, yasam kalitesi alt parametrelerinden fiziksel fonksiyon, sosyal fonksiyon ve mental saghk artti
(p<0,05). Gruplar arasinda yapilan tiim istatistiksel degerlendirmelerde fark bulunmadi (p>0,05).

Tartigma: Egzersiz egitiminin etkileri g6z 6niine alindiginda, motor imgeleme egitiminin non-spesifik kronik boyun agnli geng
yetigkin bireylerde tedaviye ek herhangi bir katkisinin olmadigi goriilmektedir.

Anahtar kelimeler: imgeleme, Boyun agnisi, Yasam kalitesi.

Ozcan 0, Kul Karaali H, ligin D, Giindiiz 0S, Kara B. Effectiveness of motor imagery training on functionality and quality of life in chronic neck pain: a randomized
controlled trial. J Exerc Ther Rehabil. 2019;6(1):1-9. Kronik boyun agnsinda motor imgeleme egitiminin fonksiyonellik ve yasam kalitesi iizerine etkisi: randomize
kontrollii ¢alisma.
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eck pain is one of the most common
‘ \ ‘ musculoskeletal problems in young
adults.! If not treated, it becomes
chronic in later ages.2 In the literature, exercise
practices are approved for treating chronic neck
pain due to their positive impacts on the pain
and quality-of-life parameters.34 The number of
studies evaluating the effect of motor imagery
training on musculoskeletal problems such as
neck, shoulder and low back pain has increased
in recent years.57
Motor imagery is the mental realization of
motion before any motion occurs. It has two
categories: kinesthetic and visual imagery.
Kinesthetic imagery is the situation of feeling a
motion. Visual imagery has two types: internal
visual and external visual. In the internal
visual imagery, the motion is visualized within
the body by seeing feet and arms. The external
visual imagery is that one sees himself/herself
from outside.8® Studies were contradictory in
terms of showing whether visual or kinesthetic
imaging is more effective. However, it was also
reported that clinical studies including both
might be more effective.® The positive effects of
motor imagery training on some parameters
such as pain and disability in neck and low
back pain and knee pain have been reported in
recent years.57%10 The cortical organization in
the adult brain varies with chronic pain.11-13
Reorganization of sensorial and motor cortical
areas is required for motor learning and
healing.’4 Functional magnetic resonance
imaging (fMRI) studies showed that motor
imagery training activated similar areas with
normal motor motion. It was reported that
motor imagery training applied with exercise
produced cortical reorganization in patients
with chronic pain.15.16
Therefore, this study was conducted to
investigate the effect of motor imagery training
in addition to exercise on pain, disability, motor
imagery, and quality of life in young adults
with chronic neck pain.

METHODS

This study was a randomized single-blind
clinical trial. The assessment and treatment
were performed by two different
physiotherapists. The physiotherapist who
made the assessments was blind in terms of
knowing groups of the patients. The patients
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were informed in advance not to notify the
physiotherapist who made the assessment.

Participants

This study was conducted with the
students aged between 18 and 22 years of age
and studying in Manisa Celal Bayar
University. Patients with a non-specific neck
pain for at least 3 months were included in the
study after being examined by a specialist
physician. The exclusion criteria in the study
were as follows: patients treated for neck pain
in the last 6 months; patients having speech
and understanding  problems; patients
undergoing a surgery in the neck region;
patients having a sensory loss; patients
diagnosed with an orthopedic or neurological
disease; patients having a trauma history;
patients diagnosed with/treated for cancer or
osteoporosis; and patients having a systemic
disease and drug use history.

An approval was obtained from the Dokuz
Eylil University Ethics Board for this study.
Also, the patients were informed about the
study. The study was started after getting
patients’ approval for participation.

Randomization

The patients were randomized by the
sealed-envelope selection method. They were
separated into two groups: exercise groups and

motor imagery trainingtexercise  groups
(Figure 1: Study consort chart).
Assessment

The study assessment was performed
using a patient assessment form, Visual Analog
Scale (VAS), Neck Disability Index, Motor
Imagery Questionnaire-3, and Short-Form-36
Health Survey (SF-36). Measurements were
applied before and after the treatment for both
groups.

The patient assessment form included
some personal information of the patients, such
as age, body height, and body weight.

Pain intensity was assessed on a 10-cm
line using VAS: 0 defined no pain, and 10
defined an intolerable pain.l7

The Neck Disability Index was a 10-
question survey. The Neck Disability Index
assesses the level of disability perceived by
patients in their daily lives. The validity and
reliability of the Turkish version of this test
were studied by Aslan et al.18 Each issue had
six answer options between 0 (no disability)
and 5 (completely disabled). The score was
calculated with percentage within the range of
0-100. The disability scores of the participants

Journal of Exercise Therapy and Rehabilitation
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were calculated by dividing the total score by
the number of questions answered and
multiplied by a hundred.

The Motor Imagery Questionnaire-3 was
used to assess the imaging influence of a
person. The wvalidity and reliability of the
Turkish version of the Motor Imagery
Questionnaire-3 were evaluated by Dilek et
al.1® The Motor Imagery Questionnaire-3 had
three subscales: internal visual imagery,
external visual imagery, and kinesthetic
imagery. The score was calculated separately
for each subscale. An increase in the score
meant an increase in the level of imagination of
patients.

The Short-Form-36 Health Survey (SF-36)
was a questionnaire validated by Kocyigit et
al.20 It determined the level of life quality. SF-
36 had a total of eight subcomponents: physical
function, physical role limitation, pain, general
perception of health, vitality (energy), social
function, emotional role limitation, and mental
health. The answers from the participants were
scored between O and 100. A high score
indicated a good quality of life.

Exercise schedule

The patients in both groups exercised for
45 min, 5 days a week for 4 weeks, under the
supervision of a physiotherapist, all the
exercises were done 10-12 times. The number
of exercises increased every week. The color of
the elastic band in dynamic isometric training
was determined specific to each participant. We
wanted patients to complete 10 to 15
repetitions per set with elastic band and to rate
their perception of exertion with Borg Scale.
Between 12 and 14 level of Borg Scale were
aimed for appropriate intensity level.

The exercise sessions were organized into
groups of eight people. The exercise program
included craniocervical flexion and
craniocervical extensor exercises on a bed, and
cervical dynamic isometric exercises with an
elastic band in the sitting position in the first 2
weeks. In the third and fourth weeks, cervical
dynamic isometric exercises in standing
position were added to this exercise program.
The same exercises were applied in both
groups.

Motor imagery training

The patients were informed about the
program. The motor imagery training was
given for a maximum 15 min, 5 days a week for

4 weeks after the exercise program was over. A
different motor imagery training component
was implemented each week:

Week 1: Kinesthetic imagery.

Week 2: Visual imagery.

Week 3: Action observation together with
motor imagery.

Week 4: Exercises in front of a mirror.

The motor imagery training was performed
in a quiet environment. The patients were
asked to close their eyes during imagery and
concentrate on the training.

During kinesthetic imagery, the
participants were asked to feel their body parts
without any body motion. During visual
imagery, the participants were asked to
perform a visual presentation of the motion
without any body motion. A video record was
prepared with the exercises for the action
observation, and this record was shown to the
participants. A single-type command was given
to the participants by means of these obtained
records.

Statistical analysis

Data were statistically analyzed using the
SPSS version 22.0 program (IBM SPSS
Statistics version 22 for Windows, USA). The
multivariate normal distribution suitability of
the groups was assessed using the PAST
program with Mardia’s multivariate normality
test. The wunivariate normal distribution
suitability for groups and times that did not
satisfy multivariable normality was tested
using the Shapiro-Wilk normality test. The
descriptive statistical data were expressed as
mean and standard deviation in the case when
the parametric assumptions were satisfied. If
these assumptions were not satisfied, the
statistical data were expressed as median
(minimum-maximum) in the table. The
descriptive  statistics for the categorical
variables were given as numbers (%).

If the parametric test assumptions were
satisfied, it was important to consider whether
the changes made by the groups on the
measurements over time were meaningful,
whether the time effect on the measurements
was meaningful, and whether the changes in
measurements in groups over time were
similar (time and group interaction). These
were analyzed using Two-way Analysis of
Variance (ANOVA) with repeated measures of
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repetition on a single factor. The level of
significance was detected as a=0.05.

Student t test was used to detect the
difference between groups when the parametric
test assumptions were not satisfied but
univariate normality was satisfied. In the cases
where normality was not satisfied either, the
Mann—Whitney U test was used. The paired t
test was used to detect the difference between
time intervals when the univariate normality
assumption was satisfied. When normality was
not satisfied either, the data were analyzed
using the Wilcoxon test. The level of
significance was calculated according to a* with
Bonferroni correction, which was a* = 0.0125.

RESULTS

The exercise group consisted of 2 (10%)
males and 18 (90%) females. The motor
imagery training+exercise group consisted of 5
(25%) males and 15 (75%) females. No
difference was found between groups in terms
of gender (p=0.407). Also, no difference was
observed in terms of the mean age, body height,
and body weight (p=0.320, p=0.861, p=0.269)
(Table 1).

Pain

The pain intensity decreased significantly
in both groups after treatment (p<0.001).
However, no significant difference was noted
between groups (p=0.369) (Table 2).

Disability

In general, the change in disability did not
differ between groups (p=0.125). The change in
disability decreased over time for both groups
(p<0.001). The change in disability did not
differ between groups (p=0.608) (interaction
time x group) (Table 3).

Motor imagery ability

The changes in the internal visual imagery
and kinesthetic imagery was different between
groups (p=0.007 and p=0.021, respectively).
The change in the internal visual and
kinesthetic imageries increased over time in
general (p<0.001 and p=0.010, respectively).
The change in visual and kinesthetic imagery
over time does not differ between groups
(p=0.541, p=0.862) (interaction time x group)
(Table 3). The intragroup and intergroup
assessment of external visual imagery abilities
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did not differ before and after the treatment
(Table 2).

Quality of life

The change in pain and general health sub-
parameters of SF-36 did not differ between
groups (p=0.068 and p=0.115, respectively).
The overall change in perception of pain and
general health increased over time (p<0.001).
The overall change in perception of pain and
general health over time did not differ between
groups (p=0.401 and p=0.612, respectively)
(interaction time x group) (Table 4). In the
quality-of-life sub-parameters, a significant
increase over time was noted in the motor
imagery trainingtexercise groups for the
physical function, social function, and mental
health sub-parameters (Table 5).

DISCUSSION

This study aimed to determine whether
motor imagery training in addition to exercise,
applied to young adults with a chronic neck
pain, was effective in reducing pain intensity
and disability level and enhancing imagery
ability and quality of life.

The results of pain assessments indicated a
decrease in pain intensity in both groups after
treatment. However, no statistically significant
difference was found in terms of pain between
the groups. Hoyek et al.6applied 10 sessions of
motor imagery training on patients with
impingement and observed a decrease in pain
severity.

In another study by Lebon et al.,2! patients
who underwent surgery due to anterior
cruciate ligament injuries underwent 34
sessions of motor imagery training. The pain
severity in patients was found to be reduced.
The two aforementioned studies compared the
effectiveness of motor imagery training and
conventional = physiotherapy.62!  Moreover,
different imagery trainings were used in these
studies. In the present study, 20 sessions of
motor imagery training in addition to exercise
were applied.

In the other studies, the motor imagery
training applied together with an exercise
program reduced the severity of pain in
patients with low back pain.?22 In the present
study, motor imagery training was applied
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[ Enroliment ] Assessed for eligibility (n=43)

Excluded (n=3)
+ Not meeting inclusion criteria (n= 3)

Randomized (n=40)

!

[ Allocation } y
Allocated to exercise group (n= 20) Allocated to motor imagery training+exercise group
(n=20)
v [ Follow-Up J l
Lost to follow up (n=0) Lost to follow up (n=0)

[ Analysis ]

J

Analysed (n= 20) Analysed (n= 20)

Figure 1. CONSORT flow diagram of the study.

Table 1. Demographic and physical characteristics of the patients.

Exercise Group MI Training+Exercise Group p
MeanzSD MeanzSD
Age (years) 19.70+1.17 20.10+1.33 0.320
Height (cm) 165.90+6.76 166.40+9.21 0.861
Body weight (kg) 59.40+8.43 63.40+13.47 0.269

MI: Motor Imagery.

Table 2. Intra-group and inter-group comparisons of pain severity and external visual imagery.

Before After
Median (Min-Max) Median (Min-Max) p1
Pain severity Exercise Group 4.35(0.9-7.2) 1.0 (0.0-4.5) <0.001*
MI Training+Exercise Group 4.55 (1.8-7.7) 1.5(0.0-5.9) <0.001*
p2 0.659 0.369
MIQ-3 External Visual Imagery  Exercise Group 5.88 (3.75-7.0) 6.00 (4.5-7.0) 0.387
MI Training+Exercise Group 6.38 (4.25-7.0) 6.38 (4.0-7.0) 0.177
p2 0.102 0.086

MI: Motor Imagery. Movement Imagery Questionnaire-3: MIQ-3. p1: Wilcoxon test, p2: Mann-Whitney U test. * Bonferroni correction was
applied o * = 0.0125.

Table 3. Intra-group and inter-group comparison of Internal visual imagery, Kinesthetic imagery, Neck Disability Index.
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Before After
MeanzSD MeanzSD p
Internal visual imagery Exercise Group 5.20+0.79 5.70+0.69 <0.001
MI Training+Exercise Group 5.80+0.76 6.20+0.62 <0.001
Interaction p 0.541
Kinesthetic imagery Exercise Group 5.30+£0.98 5.70+0.77 0.010
MI Training+Exercise Group 5.80+0.77 6.20+0.69 0.010

Interaction p 0.862
%7.98+5.51 <0.001
%10.40+5.02 <0.001
Interaction p 0.608

Neck Disability Index %20.50+7.72

%24.20+9.56

Exercise Group
MI Training+Exercise Group

MI: Motor Imagery. p values: Two-Way ANOVA with repeated measures in one factor.

Table 4. Intra-group and inter-group comparisons of SF-36 pain and general health subparameters scores.

Before After
MeanzSD MeanzSD p
Pain Exercise Group 63.50+15.89 80.80+9.30 <0.001
MI Training+Exercise Group 59.10+16.56 71.90+13.35 <0.001
Interaction p 0.401
General health Exercise Group 63.70+18.10 72.85+13.49 <0.001
MI Training+Exercise Group 54.50+20.24 65.45+16.29 <0.001

Interaction p 0.612

MI: Motor Imagery. p values: Two-Way ANOVA with repeated measures in one factor.

Table 5. Intra-group and inter-group comparisons of SF-36 subparameters scores.

Before After
Median (Min-Max) Median (Min-Max) p1
Role Physical Exercise Group 75 (0-100) 100 (50-100) 0.024
MI Training +Exercise Group 75 (0-100) 100 (0-100) 0.035
p2 0.640 0.529
Social Function Exercise Group 75 (50-100) 87.5(62.5-100) 0.050
MI Training +Exercise Group 75 (0-100) 87.5 (50-100) 0.001*
p2 0.174 0.820
Role Emotional Exercise Group 66.67 (0-100) 100 (0-100) 0.163
Ml Training +Exercise Group 66.67 (0-100) 100 (0-100) 0.0128
p2 0.758 0.968
Mental Health Exercise Group 66 (36-84) 70 (56-92) 0.013
Ml Training +Exercise Group 68 (16-88) 76 (28-92) <0.001*
p2 0.841 0.277
Mean+SD Mean+SD ps
Physical Function Exercise Group 88.25+9.64 92.504£7.52 0.094
MI Training +Exercise Group 86.50+10.89 92.75+8.81 0.0123*
pa 0.594 0.924
Vitality Exercise Group 60.25+16.26 69.00+12.73 0.007*
MI Training +Exercise Group 55.50+21.45 70.00+17.17 <0.001*
pa 0.435 0.835

MI: Motor Imagery. p1: Wilcoxon test, p2: Mann-Whitney U test, ps: Paired Samples t test, ps: Student’s t test.
* Bonferroni correction was applied o * = 0.0125.

Journal of Exercise Therapy and Rehabilitation



Ozcan etal

together with an exercise program. In the
literature, studies on motor imagery training
were usually included as case studies.
However, the present study was not a case
study and completed with 40 patients. In
addition, an exercise program was applied to
both groups in our study, although no
additional treatment was given to the control
group in the other study. There is moderate
evidence of benefit on pain reduction in neck
disorders for exercises.23 This could be exercise
effects for both groups.

Muscle strength and muscle endurance
decrease due to chronic neck pain, resulting in
more severe pain in the vicious circle.
Moreover, disability is increased by the pain.
The number of patients was small and no
treatment was given to the control group in the
study conducted by Paloucci.’However, the
study reported that motor imagery training
reduced the level of disability in patients with
low back pain. In the present study, exercise
training was applied to both groups. Joint and
muscle receptors are activated and
corticomotor excitability is increased by motor
imagery training.2! Further, studies in the
literature indicated that the level of disability
and pain could be reduced both motor imagery
training and exercise program.624¢ The first
assessment data in the present study showed
that the percentage of disability in the motor
imagery training+texercise group was higher.
The scores showed a decrease of 13.8 and 12.52
in the motor imagery training+exercise group,
respectively. The present study demonstrated
that motor imagery training in addition to
exercise may be alternative treatment method
for decreasing disability level.

The results of the motor imagery training
indicated that the ability of kinesthetic and
visual imagery increased positively over time.
However, no statistically significant difference
was observed between the two groups. The
cortical changes in patients with phantom pain,
fibromyalgia, low back pain, neck pain were
different from those in healthy
individuals.321.2526  Moreover, patients with
chronic back pain had reduced imagery ability
compared with those who did not have.?27 In
the present study, a questionnaire with scores
between 0 and 7 was used to assess imagery
ability. The survey results showed that only
exercise training and motor imagery

training+exercise training were methods that
increased the imagery ability.

Health-related quality of life increased in
both groups after treatment. The decrease in
pain severity also changed the pain perception.
Further, the motor imagery training and
exercise affected the cognitive level with the
positive change in social functioning and
mental health parameters. Guillot and Collet28
pointed out positive effects of motor imagery
training on psychological components such as
motivation, anxiety, and self-esteem. Although
motor imagery training had positive effects on
changes in physical and mental components, no
studies evaluating the quality of life were
found in the literature. This novel study
evaluated the quality of life in patients with
neck pain who were given motor imagery
training and exercise.

Limitations

One of the limitations of the present study
was the gender factor. Although the effect of
gender was noted in the literature in terms of
cortical reorganization, no results related to
this factor could be reported in the present
study. Hence, gender factor should be taken
into consideration while planning further
studies. The long-term effects of different
exercise programs related to motor imagery
training need further investigation. Recent
studies indicated that changes in cortical
reorganization could occur with motor imagery
training. However, the effects of these factors
were not explored in the present study.
Functional MRI studies are needed in this
regard.

Conclusion

This novel study assessed the effect
of motor imagery training and exercise
training on pain, disability, imagery
ability and quality of life in patients
with chronic neck pain. Moreover, it
was the only study that wused
kinesthetic and  wvisual 1magery
programs together in patients with
neck pain. However, the motor imagery
training in addition to exercise training
did not provide any contribution to

neck pain rehabilitation.
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Deneysel olarak olusturulan tip 2 diyabet modelinde farkli
egzersiz modellerinin inflamatuar belirleyiciler ve

metabolik parametreler uzerine etkisi
Manolya ACAR 0ZKOSLU?, Emel SONMEZER?, Hiilya ARIKANS3, Niliifer BAYRAKTAR*

Amag: Calismamizda, sicanlarda deneysel olarak olusturulan tip 2 diyabet modelinde aerobik egzersiz ve direncli egzersiz
egitiminin metabolik parametreler ve inflamatuar belirleyiciler iizerine etkisinin karsilastinimasi amaclandi.

Yontem: Calisma tip 2 diyabet olusturulan 14 adet erkek sican iizerinde gerceklestirildi. Denekler aerobik egzersiz grubu
(N=5), direncli egzersiz grubu (N=5), kontrol grubu (n=4) olacak sekilde 3 gruba aynldi. Aerobik egzersiz grubu 45-60 dk
yiizme egzersizi, direncli egzersiz grubu viicut agirhklannin %75-100’u kadar agirlik kuyruklanna baglanarak merdiven ¢ikma
egzersizini 6 hafta, haftada 3 giin gerceklestirdiler. Kan glikoz seviyesi kuyruk veninden kan alinarak glukometre ile belirlendi.
Egzersiz e8itimi sonunda anestezi uygulanan deneklerin kalplerinden kan alinarak metabolik parametreler (Kolesterol,
trigliserit, yiiksek yogunluklu lipoprotein kolesterol (HDL-C), diisiik yogunluklu lipoprotein kolesterol (LDL-C), hemoglobin Alc
(HbA1c), insiilin), inflamatuar belirleyiciler (tiimér nekroz faktorii alfa(TNF-c), interlokin1-B (IL-1p), interlékin-6 (IL-6) ilgili
kitler ile belirlendi.

Bulgular: Aerobik egzersiz grubunda glikoz, TNF-a, IL-1B ve IL-6 diizeyleri diger gruplan gore istatistiksel olarak anlamh
sekilde daha diisiik bulundu (p<0,05). Olciilen diger parametrelerde ii¢ grup arasinda anlamli fark bulunmamistir (p>0,05).
Sonug: Calismadan elde edilen sonuclar, tip 2 diyabette dogru egzersiz segiminin yapilabilmesi icin insanda yapilacak
calismalarin planlanmasinda ve gerceklestirilmesinde oncii bir nitelik tasiyabilecektir. Aerobik egzersiz egitimin tip 2 diyabet
modelinde glisemik kontrolii iyilestirdigi ve anti-inflamatuar etki yarattigini diisiinmekteyiz.

Anahtar kelimeler: Diyabet, Egzersiz, Kan glikozu, Dislipidemi, inflamasyon.

Effect of different exercise model on inflammatory predictors and metabolic parameters in

experimentally induced type 2 diabetes model

Purpose: It was aimed to compare the effect of aerobic exercise and resistant exercise training on metabolic parameters and
inflammatory predictors in rat type 2 diabetes model in our study.

Methods: The study was performed on 14 male rats with type 2 diabetes. The subjects were divided into three groups as
aerobic exercise group (N=5), resistive exercise group (n:4) and control group (N=5). The aerobic exercise group were
performed 45-60 minutes of swimming training, resistance exercise group were adapted to climb stairs with weights that were
75-100 % of the body weight attached to their tails for 6 weeks 3 times a week. The blood glucose level was determined by
glucometer by taking blood from the tail vein. After exercise training, the metabolic parameters (cholesterol, triglycerides,
high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), hemoglobinAlc (HbA1c), insulin),
inflammatory predictors (tumor necrosis factor alpha (TNF-«), interleukin1-p (IL-1B), interleukin-6 (IL-6) were determined
taking blood from the hearts of the subjects under anesthesia by the respective kits.

Results: The glucose, TNF-a, IL-1pB and IL-6 levels were significantly lower in the aerobic exercise group than in the other
groups (p<0.05). The measured others parameters were no significant differences between the three groups (p>0.05).
Conclusion: The results of the study can be a pioneer in the planning and implementation of human studies in order to make
the right exercise selection in type 2 diabetes. We think that aerobic exercise training improves glycemic control and has an
anti-inflammatory effect in the type 2 diabetes model.

Keywords: Diabetes, Exercise, Blood glucose, Dyslipidemia, Inflammation.
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parameters in experimentally induced type 2 diabetes model.
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ip 2 diabetes mellitus (tip 2 DM) kronik
I distik dereceli inflamasyon, zayif insiilin
duyarhligi ve bozulmus insiilin
sekresyonu 1ile karakterize bir metabolik
bozukluktur.! Uluslararasi Diyabet
Federasyonunun 2017 yili diyabet atlasina goére
diinya genelinde 20-79 yas aras1 yetigkinin
%8.8 oraninda 425 milyon diyabetli birey
oldugu belirtilmigtir. 2045 yilinda, diyabetli
birey sayisinin 629 milyona ulasacagi
ongorilmektedir.2 Bu artisin baglica nedenleri
nifus artig;, yaslanma ve kentlesmenin
getirdigi yasam tarzi degisimi sonucu obezite
ve fiziksel inaktivitenin artip o6zellikle
¢ocuklarda ve genglerde tip 2 DM sikliginin
artmas1 olarak gosterilmektedir.? Ulkemizde
ise Tiirkiye Diyabet Epidemiyoloji (TURDEP-II
(2013)) calismasinda; 20 yas iizerinde 26499
kisi incelenmis ve tip 2 DM prevelansinin
gecen yillara gore onemli derecede arttigi ve
%13, 7'ye ulastig1 gorilmugstiir.

Son yillarda yapilan tip 2 DM rehber ve
aragtirmalarinin  sonuclarmma gore, fiziksel
aktivite ve dlizenli egzersiz programlari, tip 2
DM tedavisinde farmakolojik tedavi ve diyet
yaklagimlari ile birlikte ilk sirada
gosterilmektedir. Yani sira egzersizin tip 2 DM
semptomlarini ve komplikasyonlarini
onleyebilecegi veya geciktirebilecegi de ileri
surilmugtir.56

Tip 2 DM'de farkli egzersiz modellerinin
etkisini inceleyen arastirmalar olmakla birlikte
kesin bir optimal egzersiz recetesi heniiz
olusturulamamigtar. Bunun sebebi  bu
hastalikta hangi egzersiz tipinin daha yararh
oldugunun bugiline kadar yapilan ¢calismalarda

tam olarak netlegtirilememesinden
kaynaklanmaktadir.”

Egzersizin HbAlc diizeyine etkisini
inceleyen calismalarin bazilarinda aerobik
egzersizin HbAlc diizeyinde degisim

yaratmadigi8, bazilarinda ise kontrol grubu ile
kiyaslandiginda aerobik egzersiz lehine olumlu
gelisme go6sterdigi  gorulmiustiir.919 Aerobik
egzersizin metabolik sonug¢larini arastiran
caligmalarda da degigsken sonuglar oldugu
gorulmektedir. Sigal vd.l! egzersiz ile lipit
seviyelerinde degisim saptamazken, bagka bir
calismada aerobik egzersiz sonras1 lipit
profillerinde iyilesme oldugu bildirilmigtir.12
Direncli egzersizin etkilerinin arastirildig:
calismalarda, egzersizin HbAlc diizeyi Uzerine
etkisinin egzersizin siiresine, diren¢ saglayan
materyale ve yonteme gore farklilik gosterdigi,
gozetimli egzersizlerin ev programlarina gore

HbAlc diizeyini anlamli derecede distrdugu
saptanmigtir.7.13.14

Tip 2 DM ve kardiyovaskiiler hastalik gibi
kronik  bulasici  olmayan  hastaliklarin
gelisimine ve ilerlemesinde inflamasyonun
onemli bir rolid oldugu bilinmektedir. Kanitlar,
kronik  inflamasyonun, instulin  direnci,
pankreatik hiicre o6limi ve tip 2 DM
patogenezinde rol oynadigini géstermektedir.15
Bir meta analiz c¢alismasinda incelenen
arastirmalarin  ortak  sonucu  egzersizin
inflamatuar sitokinleri azalttig1 yontundedir.16
Ancak bu alandaki c¢alismalarin limitli ve
bliyik ¢ogunlugunun da aerobik egzersizin
etkisini inceleyen c¢alismalar oldugu da
bildirilmektedir.16

Tip 2 DM hastalarinda farkli egzersiz
tiplerinin etkinligini birbirlerine gore
karsilagtiran ¢calismalarin sonuglarinin celigkili
oldugu gorilmektedir. Literatiir
incelendiginde, tip 2 DM modeli olusturulan
hayvan c¢alismalarinda aerobik egitime ait
protokollerin sik kullanilmasina ragmen insan

deneklerde kolayca uygulanabilecek olan
direncgli  egitim  protokollerini  kullanan
caligmalara rastlanmamigtir. Bu konuda

yapilacak genis kapsamli ve karsilagtirmal
c¢aligmalara ihtiyag¢ oldugu tespit edilmigtir. Bu
nedenle planlanan ¢alismamizda, sigan tip 2
DM modelinde farkli egzersiz tiplerinin
glisemik kontrol, metabolik parametreler ve
inflamatuar Dbelirleyiciler tizerine etkisinin
arastirilmas1 amaglanmaktadir. Bu ¢alismadan
elde edilecek sonuglarin insanda yapilacak
¢aligmalarin planlanmasi ve
gergeklestirilmesinde yol gosterici olmasi
hedeflenmektedir. Bu ¢alisma sigan Tip 2 DM
modelinde farkli egzersiz tiplerinin glisemik
kontrol, metabolik parametreler ve inflamatuar
belirleyiciler tizerine etkisi vardir hipotezini
test etmek amaciyla planlanda.

YONTEM

Deney hayvanlari ve aragtirma protokolii

Calismamiz Bagkent Universitesi, Deney
Hayvanlar1 Uretim ve Arastirma Merkezinde
350-450 gram agirliginda Sprague Dawley /
Wistar erkek sicanlar (N=18) iizerinde
gerceklegtirildi. Laboratuvarda denekler 12
saat aydinhk, 12 saat karanhk uygun
1isiklandirma yapilarak 22°C+2°C sicakliginda
kafeslerde konaklatildi. Tim uygulamalar
“Laboratuvar Hayvanlari Kullanimi1 ve Bakimi
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Kilavuzu”na uygun sekilde tiim uygulamalar
gerceklegtirildi. Hayvanlar yem ve suyu ad
libidum seklinde tiikettiler. Arastirmamiz
Bagkent Universitesi Hayvan Deneyleri Yerel
Etik Kurulu tarafindan onaylandi (Proje no-
onay tarihi: DA18/12-13.04.2018).

Tip 2 DM deneysel model protokolii

Tim deneklere deneysel Tip 2 DM modeli
olusturulmak i¢in gece acligini takiben 0.9luk
sodyum kloriir (NaCl) icinde ¢oziilmiis 110
mg/kg nikotinamid (NAD) intraperitoneal
uygulandiktan 15 dakika sonra tek doz 65
mg/kg streptozotosin 0.1 M Fosfat-sitrat
tamponunda (pH:4.5) cozdirilerek
intraperitoneal (i.p) olarak uygulandi.?

Tip 2 DM modeli i¢in uygulanan
kimyasallarin olusturabilecegi hipoglisemiyi
onlemek i¢in ila¢ uygulanan gece siganlarin
sularina %10 glukoz c¢ozeltisi  eklendi.
Sicanlarin su kaybini azaltmak i¢in her giin
subkuteneal 5 ml serum fizyolojik verildi.20 Bir
hafta sonra 12 saatlik aghik sonras1 kuyruk
veninden alinan kanda glukometre ile glukoz
Ol¢limi yapildi, 6l¢im sonucu acglik kan glukoz
diizeyi 126 mg/dl'yi gegen sicanlar tip 2
diyabetik olarak kabul edildi.!319 Bu degerin
altinda kalan hayvanlar ¢alisma dig1 birakild:
(n=4).

Tip 2 DM olan siganlar deney
baslangicinda rastgele olarak (kapali zarf
usulii ile) gruplandirildi. Sicanlar, kontrol
grubu (sedanter diyabet) (n=4), aerobik
egzersiz grubu (diyabet ve aerobik egzersiz)
(n=5), direncli egzersiz grubu (diyabet ve
direncli egzersiz) (n=5) olmak {izere 3 gruba
ayrildilar. Sematik deney zaman cizelgesi
sekilde 6zetlenmistir (Sekil 1).

Egzersiz protokolleri

Aerobik egzersiz protokolti

Aerobik egzersiz protokoli, su 1s1s1
ayarlanabilen (30-32°C) yuvarlak tank (60 cm
cap- 20 cm yiikseklik) icinde hayvanlara yiizme
egitimi verilerek gerceklestirildi. Egzersiz
protokoli adaptasyon ve egzersiz faz1 seklinde
iki déneme ayrildi. Glikoz 6lgiminiin yapildig:
giin baglanan bir hafta stren adaptasyon
dénemi boyunca hayvanlar 30-40 dakika
kesintisiz egzersiz yapabilene kadar 10 dakika
ile baslanip her gin 10 dakika egzersiz
sliresinde artirma ile ylizmeye aligtirildilar.21,22

Egzersiz doneminde haftada 3 gin her
seans 60 dakika olacak gekilde 6 hafta ylizme
egzersizine devam edildi. Her egzersiz seansi
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sonrasinda, sicanlar vicut sicakliklarinin
dismemesi i¢in 1sitic1 ve havlu ile kurutuldu.
Egzersiz protokolleri hayvanlarin uyanik ve
uyumlu oldugu disiintilen 13:00-17:00 saatleri
arasinda gergeklestirildi.

Direncli egzersiz protokolii

Direncli egzersiz protokolinde 1 hafta
alistirma siiresinden sonra haftada 3 kez, 6
hafta siiresince agirhikli merdiven ¢ikma
egzersizi (80 derece egimli, 110 cm
yiiksekliginde 2 cm aralikli dikey merdiven)
yaptirildi. Her set iki dakika dinlenme
araliklar1 verilen, 6-8 defa merdiven c¢ikma
egzersizini icermekteydi. Adaptasyon fazinda,
ilk giin hayvanlara kuyruklarina agirlik
baglanmaksizin, ikinci glin viicut agirhiginin
%251 ve tgunci gin %50’ si agirlikla merdiven
¢ikma egitimi verildi. Egzersiz doneminde ise
hayvanlara vicut agirhiklarmin %75-1001
kadar agirlikk  kuyruklarina sabitlenerek
egzersiz yaptirildi. Agirlik kuyrugun proksimal
kismina bantla baglandi.23.24

Kontrol grubundaki hayvanlara tip 2 DM
olusturulduktan sonra higbir egzersiz protokolil
uygulanmadi ve deney sonunda
degerlendirmeye alindilar.

Degerlendirme yéntemleri

Viicut agirliginin olgtilmesi

Deneye katilan tiim hayvanlarin vicut
agirhigl egzersiz dénemi baglangicinda (2.
hafta), egzersiz dénemi ortasinda (5. hafta),
egzersiz dénemi sonunda (8. hafta) olmak tizere
3 kere Olgiilda.

Kan glikoz diizeyinin belirlenmesi

Tim sicanlarin  kan glikoz dizeyleri
arastirmanin 2. haftasinda (egzersiz dénem
baglangic1), 5. haftasinda (egzersiz dénem
ortas)) ve 8. haftasinda (egzersiz dénemi
sonunda) kuyruk veninden kan alinarak
glukometre cihaz1 (The Free Style Optium Neo
meter, Abbott Diabetes Care Inc., USA) ile
6lgulda.

Kan numunelerinde élgiilen biyokimyasal
parametreler

Metabolik parametreler ve inflamatuar
belirleyicilerin belirlenmesi i¢in son egzersizin
yapilmasindan 24 saat sonra Xyladin (6
mg/kg), ketamin (60 mg/kg) anestezisi
uygulanan deneklerin kalplerinden kan alindi.
Metabolik parametreler arasinda yer alan,
trigliserid, kolesterol, HDL-C, LDL-C,
biyokimya oto analizotéori cihazinda Roche
kitleri ile ol¢iildii.Serum o6rneklerinde HbAlc,
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insilin, timoér nekroz faktérii alfa (TNF-a),
interlékinl-8 (IL-1B8) ve interlékin-6 (IL-6)
diizeyleri ELISA (Enzyme-Linked Immuno
Sorbent Assay) kitleri kullanilarak belirlendi.

Istatistiksel analiz

Deneklerden elde edilen sayisal verilerin
ortalama ve standart sapmalar1 X+SD olarak
gosterildi. Uc¢ grup arasindaki farkhiliklar
parametrik test on sartlar1 saglanmadigi igin
Kruskal Wallis testi kullanilarak belirlendi.
Farki  yaratan  bagimsiz  iki  grubun
ortalamasinin  kargilagtirilmasinda  Mann
Whitney U testi kullanildi. Tek grupta ikiden
¢ok Oolciimle elde edilen sayisal degiskenin
degerinde zamanla ortaya c¢ikan degisimi
belirlemek i¢in Friedman Varyans Analizi
kullanildi. Istatistiksel anlamlilik diizeyi
p<0,05 olarak belirlendi. Veriler SPSS 23.0
istatistik paket programi kullanilarak analiz
edildi.25

BULGULAR

Uc grup arasinda metabolik parametreler
ve inflamatuar belirleyiciler kargilagtirildi.
Gruplar arasmnda 5. haftada (p=0,017) ve 8.
haftada (p=0,004) &lciilen glikoz degerleri
arasimnda fark gozlendi (Tablo 1). Gruplar
ikigerli olarak kiyaslandiginda, aerobik
egzersiz grubunda, 5. haftada olgiilen glikoz
seviyesi kontrol grubuna gore istatistiksel
olarak anlamli sekilde daha diisik bulundu
(p=0,001). 8. haftada olciilen glikoz seviyesi,
aerobik egzersiz grubunda direncgli egzersiz
grubuna ve kontrol grubuna gére daha disiuk
bulundu (p degerleri swrasiyla; p=0,045,
p=0,001).

Gruplar arasinda TNF-a (p=0,023), IL-18
(p=0,033) ve IL-6 (p=0,033) sonuglarinda da
istatistiksel  olarak  anlamlh  farkliliklar
saptand1 (Tablo 1). Aerobik egzersiz grubunda,
direngli  egzersiz grubuna goére TNF-a
(p=0,010), IL-18 (p=0,028) ve IL-6 (p=0,019)
sonuclar1 daha dusik bulundu. Aerobik
egzersiz grubunda, kontrol grubuna gére TNF-
a (p=0,037), IL-18 (p=0,023) ve IL-6 (p=0,035)
sonuglari daha dasukta. Uc grup
karsilagtirildiginda 6lctilen diger
parametrelerde ise fark bulunmadi (p>0,05)
(Tablo 1).

Aerobik  egzersiz grubunda egzersiz
stiresince 2. hafta, 5. hafta ve 8. hafta ¢lgiilen
viicut agirhig1 (p=0,007) ve kan glikoz diizeyleri
(p=0,007) belirgin sekilde azaldi. Direncli
egzersiz ve kontrol grubunda ise viicut agirlig
ve kan glikoz diizeyinde egzersiz ile anlamli
degisiklige rastlanmadi (p>0,05) (Tablo 2).

TARTISMA

Deneysel tip 2 DM modelinde farklh
egzersiz  modellerinin  glisemik  kontrol
parametreleri, inflamatuar Dbelirleyiciler ve
metabolik faktorler uzerine etkisini
arastirdigimiz ¢alismamizin sonuglari, aerobik
egitim protokoliiniin direncli egitim ve kontrol
grubu ile kargilagtirildiginda proinflamatuar
sitokinleri ve aglik kan glikoz degerlerini
iyilestirdigi, ancak kan lipit diizeyleri lizerinde
bir etki yaratmadigini géstermistir. Ayni
zamanda deneklerde egitim oOncesi ile
kiyaslandiginda kan glikoz diizeylerinin ve
vicut agirliklarinin aerobik egitim ile azaldig:
ortaya konmustur. Benzer sekilde tedavi
sonrasinda  Olcliilen insiilin @ ve  HbAlc
degerlerinin aerobik egzersiz grubunda normal
siirlar igerisinde seyrettigi ancak direngli
egzersiz grubunda ve kontrol grubunda ise 8
haftanin sonunda 6lgiilen degerlerin normalden
yiksek oldugu gozlenmigtir.

Egzersiz tip 2 DM’de kan glikoz diizeyinin
kontrol altina alinmasinda etkili bir yéntem
olarak siklikla 6nerilen tedavilerden biridir.26:27
Farklhi egzersiz modellerinin kan glikozu
uzerine etkileri literatiirde incelenmis ve
aerobik egzersiz egitiminin kan glikoz
diizeyleri lizerine olumlu etkisi oldugu yapilan
calismalarda gosterilmigtir.2829 Ancak direncli
egzersiz egitimini aragtiran c¢alismalarin
sonuclart  ¢eligkilidir.2? Calismamizda da
literatlirle uyumlu olarak uygulanan aerobik
egzersiz egitimi ile deneklerin kan glikoz
seviyeleri 5. haftada ve 8. haftada baslangica
gore azalirken, direncli egzersiz grubunda ve
kontrol grubunda anlamli degisim olmamistir.
Ayni zamanda aerobik egzersiz grubunda 8.
haftanin sonunda o6l¢ilen plazma insilin
degerleri normal sinirlar icerisinde
seyrederken, direngli egzersiz ve kontrol
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Tip 2 Diyabet Kan Glukoz Kan Glukoz ve Kan Glukoz ve Kan Orneklerinin
Modeli Olgima Vicut Agirig Vieut Agirigi Alimi ve
Olusturma Oletimi Olgiimu Viicut agirhigi
Olgiimii
0. Hafta 1. Hafta 2. Hafta 5. Hafta 8. Hafta
|
) u |
\ \ J \/ J \ v J
| ! |
Tip 2 Diyabet Egzersiz Adaptasyon Egzersiz Dénemi
Indiksiyon Dénemi
Dénemi
Sekil 1. Sematik deney zaman cizelgesi.
Tablo 1. Gruplar arasinda metabolik parametreler ve inflamatuar belirleyicilerin kargilagtinimasi.
Aerobik egzersiz grubu Direncli egzersiz grubu Kontrol grubu
X+SD X+SD X+SD p
Viicut agirhg (gn)
2.hafta 402,40+21,43 402,00+14,15 430,25+22,89 0,136
5.hafta 344,80+18,61 400,80+14,60 428,25+22,72 0,007*
8.hafta 292,00+10,88 401,40+£13,79 429,25+23,47 0,006*
Kan glikozu (mg/dl)
2.hafta 313,60+30,83 332,80+34,08 353,25+83,24 0,460
5.hafta 266,00+42,01 329,40+43,10 393,25+69,72 0,017*
8.hafta 207,80+55,03 343,20+40,41 431,00+56,60 0,004*
inflamatuar belirleyiciler (pg/mL)
TNF-a 185,89+114,87 488,64+166,35 460,75+192,19 0,023*
IL-1B 13,50+10,58 42,78+23,84 42,28+15,84 0,033*
IL-6 6,56+9,55 35,67+23,45 26,46+8,95 0,033*
Metabolik Parametreler
Toplam Kolesterol (mg/dl) 156,20+182,01 91,60+44,24 79,00+£26,67 0,977
Trigliserid (mg/dl) 129,00+£56,55 120,80+82,89 158,75+116,01 0,869
HDL-C (mg/dl) 68,14+73,93 44,60+22,28 35,65+13,41 0,784
LDL-C (mg/dl) 34,46+47,65 23,40+10,23 21,25+3,65 0,525
HbA1c (ug/mL) 68,45+£19,35 126,95+24,93 129,41+78,28 0,113
insiilin (mU/mL) 12,92+1,71 26,90+12,46 51,09+77,81 0,284

* p<0,05. Kruskal-Wallis testi. TNF-o: Tiimor Nekroz Faktorii Alfa. IL-1B: interlokin1-p. IL-6: interlokin 6. HDL-C: Yiiksek yogunluklu lipoprotein kolesterol.
LDL-C: Diisiik yogunluklu lipoprotein kolesterol. HbA1c: Hemoglobin Alc. mg/dl: miligram/desilitre. mU/mL: miliiinit/ mililitre. pyg/mL: mikrogram/mililitre.

Tablo 2. Gruplarin viicut agirliklar ve kan glikoz diizeylerinin egzersiz protokolii siiresince degisimi.
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2. hafta 5. hafta 8. hafta
X+SD X+SD X+SD p
Aerobik egzersiz grubu
Viicut agirhgs (gr) 402,40+21,43 344,80+18,61 292,00+10,88 0,007*
Kan glikozu (mg/dI) 313,60+30,83 332,80+34,08 353,25+83,24 0,007*
Direncli egzersiz grubu
Viicut agirhgs (gr) 402,00+14,15 400,80+14,60 401,40+13,79 0,068

Kan glikozu (mg/dI) 266,00+42,01
Kontrol grubu

Viicut agirhg (gn) 430,25+22,89

Kan glikozu (mg/dI) 207,80+55,03

329,40+43,10 393,25+69,72 0,074

428,25+22,72
343,20+40,41

429,25+23,47 0,057
431,00+56,60 0,174

*p<0,05. Friedman Testi. mg/dl: miligram/desilitre.

grubunda bu deger normal sinirlarin tzerinde
bulunmustur. Aerobik egzersiz programinin
insiilin etkinligi iizerinde yarattigi bu olumlu
etkinin uygulanan yiizme egzersizinin biyik
kas gruplarim etkileyerek bu kaslardaki glikoz
alimin1 arttirmasi1 ve viicut merkezindeki yag
kaybinin desteklenmesi ile iligkili oldugu
distunilmektedir.30-33

Calismamizda aglik kan glikoz o6l¢umi
diginda, deneklerin son 8 haftadaki kan glikoz
degisimlerini gostermek icin HbAlc diizeyleri
de Ol¢uilmiustlir. Egitim sonrasinda o6lgiilen

HbAlc degerlerinde gruplar arasinda
istatistiksel olarak fark ortaya
konulamamasina ragmen, aerobik egzersiz
grubundaki deneklerin HbAlc diizeyleri

Amerikan Diyabet Birligi3 tarafindan normal
olarak kabul edilen degerler igerisinde iken
hem direncli egzersiz grubunda hem de kontrol
grubunda bu degerlerin normalin t{zerinde
oldugu gosterilmistir. Bu sonu¢ 8 haftalik
aerobik egzersiz egitimi sonrasi ortaya ¢ikan
aclik kan glikoz diizeyindeki azalmanin anhk
degil, deney sliresi boyunca glikoz
metabolizmasinda iyilesme yaratilabildigini
gostermesi agisindan anlamlhidir.

Calismamiz sonucunda gruplarin egzersiz
sliresince degisen agirhk degerleri
karsilagtirildiginda sadece aerobik egzersiz
grubunda egzersiz ile deneklerde agirhik
azalmas1 saglandigi bulunmustur. Egzersiz
egitimlerinin o0zellikle de aerobik egzersizin
yagli vicut agirliginin kontrolinde etkili
olarak kullanilabilen ve kardiyometabolik riski
azaltan farmakolojik olmayan etkili

yontemlerden biri oldugu yapilan ¢alismalarda
da gosterilmistir.3435 Ozellikle tip 2 DM
bireylerin, obeziteye yatkinligi g6z Oniine
alindiginda yapilan miidahale c¢alismalarinda
yvasam stili ve diyet degisikligi olmaksizin
sadece egzersiz miidahalesi ile agirlik degisimi
olmasi oldukg¢a anlaml bir sonugtur.? Tip 2 DM
gelisiminde rol oynayan yagli viicut agirligi
artiginin pankreasta beta hiicre disfonksiyonu
ve insiilin direncini arttigi distintildigiinde bu
sonucun tip 2 DM’in tedavisinde 6nemli roli
oldugu diistiniilebilir.

Tip 2 DM’de farkl egzersiz
miudahalelerinin lipit profilleri tizerine etkisini
arastiran caligsmalarda da celigkili sonuglar
oldugu gorilmektedir. Kadoglou vd.
calismasinda, aerobik egzersizin total kolestrol
ve LDL-C seviyelerinde o6nemli degisim
sagladigi ancak HDL-C ve trigliserit
diizeylerinde uygulanan egzersiz tedavileri ile
degisiklik gozlenmedigi bildirilmistir.l? Kwon
vd. ise tip 2 DM’li hastalarda uygulanan 12
haftalik farkli egzersiz modalitelerini igeren
calismalarinda hem aerobik hem de dirench
egzersizin deneklerin total kolestrol, LDL-C,
HDL-C ve trigliserit seviyelerinde degisim
yaratmadigini géstermiglerdir.36 Calismamiz
sonucunda da farkli egzersiz modellerini
takiben alinan kan 6rnekleri ile incelenen kan
lipit diizeyleri kontrol grubu ile
kiyaslandiginda hem aerobik hem de direngli
egzersiz grubunda uygulanan tedavi ile fark
yaratilmadigi gézlenmigtir. Kan lipit diizeyleri
tizerinde olusan olumsuz etkinin diyabetle
gecirilen siire ile dogru orantili oldugu ve
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calisma plan1 geregi hayvanlarda diyabet
olusumunu takiben kisa siire sonra ¢alismaya
baglandigi distinildiginde, diyabetin
yarattigli olumsuz etkinin bu nedenle ortaya
¢ikmamasi, dolayisiyla da tedavi ile degisim
yasanmamasl bu sonucun muhtemel nedeni
olarak gorilebilir.

Inflamasyon belirleyicilerinin tip 2 DM ve
komplikasyonlarinin geligiminde risk faktori
oldugu ve dusik derecede inflamasyon ve
immiin sistem aktivasyonunun bu hastalikta
ortaya c¢iktig1 bilinmektedir.3” Literatiirde
incelenen  arastirmalarin  ortak  sonucu,
egzersizin inflamatuar sitokinleri azalttigi
yonundedir. Ancak bu arastirmalarin buyik
¢ogunlugunu aerobik egzersizin etkinligini
arastiran ¢alisma planlari olusturmaktadir. Bu
yaratilan etki baz1 calismalarda viicut
agirliginin azaltilmasi ve obezitenin
iyilestirilmesi ile iligkilendirilmigtir.16.18
Direngli egzersizleri igeren egitim
protokollerinin inflamatuar belirleyiciler
lzerine etkisini arastiran c¢alismalarda ise bu
sonucglar aerobik egitim kadar net degildir.
Ozellikle direncin tipi, yogunlugu ve frekansi
calismalarda oldukca degigskenlik gosterdigi
icin bu konuda net bir yargiya varmak
mimkiin degildir.38:39 Benzer sekilde
calismamiz sonucunda da aerobik egzersiz
protokoli uygulanan grupta egzersiz
sonrasinda ol¢ilen TNF-a, IL-18 ve IL-6
degerlerinin, direncli egzersiz grubu ve kontrol
grubuna gore daha diisiik oldugu bulunmustur.
Aerobik egzersizin inflamasyon tizerinde
yarattigr bu pozitif etki tedavi ile glikoz
metabolizmasindaki iyillesmeye ve
deneklerdeki agirlik azalmasina baglanabilir.

Limitasyonlar

Calismamizda deneklerde diyabet modeli
olusturulduktan kisa silire sonra c¢alismaya
baglandig1 i¢in diyabetin kronik etkileri ve bu
etkilere egzersiz egitiminin yanitlari
incelenmemigtir. Ancak deneysel tip 2 DM
modeli olusturulan sicanlarin yasam siiresi goz
onine alindiginda wuzun silire beklemenin
mimkiin olmamasi dolayisiyla bu etki géz ard:
edilmek zorunda kalinmagtir.

Sonug

Calismamizin sonuglarina dayanarak tip 2
DM modelinde aerobik egzersiz egitiminin
glisemik  kontroli iyilestirdigi ve anti-
inflamatuar etki yarattigi sdylenebilir. Insan
deneklere kacinilmaz alternatif ve bilimsel
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gelismenin en oOnemli lokomotiflerinden biri
olan deney hayvanlarinda gerceklestirilen
calismamizin tip 2 DM’de dogru egzersiz
se¢iminin yapilabilmesi i¢in insanda yapilacak
caligmalar i¢in 6nci nitelik  tagidigimi
distinmekteyiz. Calismamizin denek
sayllarinin artirilmasi ve limitasyonlarinda da
belirtildigi gibi diyabetin kronik siirecinde
arastirmalarin  yapilmasi  daha  degerli
sonuglara olanak saglayacaktir.

Tesekkiir: Yok.
Cikar catismasi: Yok.

Finans: Yok.
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Konnektif doku masajinin miyofasyal agri sendromlu
bireylerde agr, uyku ve yasam kalitesi lizerine etkisi:

randomize kontrollii calisma
Aslican CAGLAR?, inci YUKSEL2

Amag: Miyofasyal agn sendromu (MAS) kas iskelet sistemindeki agn kategorilerinden birisi olarak kabul edilmigtir.
Calismanin amaci, MAS tanili bireylerde egzersiz programina ek olarak uygulanan konnektif doku masajinin (KDM) etkisini
arastirmakti.

Yontem: Calismaya 27 kadin birey alindi. Bireyler rastgele yontemle iki gruba aynldi (KDM, N=14; Kontrol, N=13). Bireylere
egzersiz programina ek olarak alti hafta boyunca haftada ii¢ giin KDM (toplam 18 seans) uygulandi. Yapilan uygulamalarin
dncesinde ve sonrasinda bireylerin, agn siddeti Viziiel Analog Skalasi, uyku kalitesi Pittsburgh Uyku Kalite indeksi ve yasam
kalitesi Kisa Form-36 ile degerlendirildi.

Bulgular. KDM grubunda bireylerin tedavi oncesi ve sonrasi agn siddeti, uyku kalitesi ve yasam kalitesinin tim alt
parametrelerinde istatistiksel olarak anlaml farklar kaydedildi (p<0,05). Kontrol grubunda ise agn siddeti, uyku kalitesi ile
yasam kalitesinin fiziksel fonksiyon, emosyonel rol kisithligi, sosyal fonksiyon ve agn alt parametrelerinde istatistiksel agidan
anlamli farklar belirlendi (p<0,05). Gruplar arasi karsilagtirmalarda ise agn siddeti, uyku kalitesi ve yasam kalitesinin genel
saglik parametresinde KDM grubu lehine istatistiksel anlamlilik bulundu (p<0,05).

Sonug: KDM uygulamasi, MAS'li bireylerde agn siddetinde azalma, uyku ve yasam kalitesi diizeylerinde ise artis sagladi.
Calismanin sonuglan, MAS tedavisinde KDM'nin, egzersiz programinin yani sira tamamlayici bir yontem olarak
kullanilabilecegi diisiiniildii.

Anahtar Kelimeler: Konnektif doku, Agn, Yasam kalitesi, Miyofasyal agn sendromu.

Effects of connective tissue massage on pain, sleep, and quality of life in individuals with
myofascial pain syndrome: a randomized controlled study

Pumpose: Myofascial pain syndrome (MPS) has been accepted as one of the pain categories in the musculoskeletal system.
The aim of the study was to investigate the effect of connective tissue massage (CTM) in addition to exercise program in
patients with MPS.

Methods: Twenty three female were attended this study and divided randomly into two groups (CTM Group, N=14; Control
Group, N=13). In addition to the exercise program, 3 days a week CTM (18 sessions in total) was applied for 6 weeks. Pain
severity (visual analog scale), sleep (Pittsburgh Sleep Quality Index) and quality of life (short form 36) were evaluated before
and after the interventions.

Results: There was a significant difference between the pain severity, sleep quality and quality of life in the CTM group pre and
post treatment (p<0.05). In control group, significant results were found in pain severity, sleep quality and quality of life
(p<0.05).Comparisons between the groups, the severity, sleep quality and quality of life were found to be statistically
significant in favor of CTM group (p<0.05).

Conclusion: With the application of CTM, it was determined that the decrease in pain intensity caused increase in sleep and
quality of life in individuals with MPS. As a result, it is thought that this manual treatment can be used effectively in addition to
other physiotherapy modalities as a complementary approach.

Keywords: Connective tissue, Pain, Quality of life, Myofascial pain syndromes.
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iyofasyal —agr1  sendromu (MAS)
kaslarda vel/veya fasyada olusan
gergin bantlardaki tetik noktalardan

kaynaklanan agri ve agriya eslik eden kas
spazmi, hassasiyet, eklem hareket acikliginda
kisithlik, tutukluk, yorgunluk ve bazen
otonomik disfonksiyonlarla karakterize bir
sendromdur.12

Miyofasyal agr1 sendromu, toplumda
oldukca yaygin olmasina karsin, tanisi zor
konulan, siklikla benzer hastaliklarla
karigtirilan, etiyolojisi ve patofizyolojisi tam
olarak aydinlatilmamig ve Onemi yeterince
kavranamamis akut ya da kronik agr1 ve
aktivite kisithlign nedenidir. MAS, kronik
boyun ve sirt agrilarinin da en sik gorilen
nedenlerinden biridir. MAS1n ana bulgu ve
belirtileri  agri, spazm, eklem hareket
acikliginda azalma, gliinlik yasam
aktivitelerinde zorlanma ve yasam kalitesi
diizeyinde bozulmalardir.l3 MASta ortaya
¢itkan bu yakinmalar, normal eklem hareket
kisitliliginin ve agrmmin yani sira, hastalarin
yasam kalitesini de olumsuz etkilemektedir.3

Miyofasyal agr1 sendromu kas iskelet
sistemindeki agr1 kategorilerinden birisi olarak
kabul edilmigs ve toplumun  %85'inin
hayatlarinin herhangi bir déneminde bundan
etkilendigi belirtilmigtir.13 MAS bu agrilarin
ana nedenini olusturmakta ve prevelansi

erkeklerde %37 kadinlarda %65 olarak
bildirilmigtir.4 65 yas lzeri Dbireylerde
prevalansin  %85'e ulastigi ve MASnin
potansiyel olarak gelecek yillarda genel

popiilasyonda giderek daha 6nemli bir sorun
haline gelecegi belirtilmigtir.>

Miyofasyal agri sendromunun etyolojisi
multifaktoryel oldugu igin, standart bir tedavi
protokoli hentiz bulunmamaktadir.
Tedavisinde, gesitli fizyoterapi ve
rehabilitasyon yaklagimlari uygulanmaktadir.
Fizyoterapi ve rehabilitasyon yaklagimlar:
icinde bulunan konnektif doku masaji (KDM)
kuteno-visseral refleksler yoluyla otonomik
cevap Ureten bir manuel terapi yontemidir.
KDM'de amac; otonom sinir sistemi (OSS)nin
sempatik ve parasempatik komponentleri
arasindaki dengeyi saglamaktir.¢

Konnektif doku masajinin etki
mekanizmasi hala tam olarak
aydinlatilamamigsa da, OSS’nin sempatik ve
parasempatik komponentleri arasindaki

dengenin saglandig1 goriisii savunulmaktadir.®

Caglaret al

KDM uygulamasi sirasinda, fasyal
katmanlarin uyarildigini gosteren
karakteristik cekme hissi olugsmaktadir. Klinik
olarak konnektif dokuya wuygulanan bu
yaklagimin  OSS  reseptorleri araciligiyla
kutaneo-viseral refleksleri stimiile ettigi,
ayrica presinaptik ve postsinaptik inhibisyon
yoluyla agri regiillasyonu sagladigi
bildirilmektedir.6 KDM'nin, bag dokusundaki
mast hiicreleri izerinde lokal mekanik etkiler
yarattigi ve sempatik aktiviteyl azaltarak
vazodilatasyon olusturdugu ileri
stirulmektedir. Bu etkiler sonucunda
parasempatik aktivitede ve kan dolasiminda
artis, kas spazminda azalma meydana
gelmektedir.6 Literatiirde, KDM
uygulamalarmmin agriyr azaltip parasempatik
sinir sistemi aktivitesini artirarak stres ve
anksiyeteyi kontrol altina aldigina iligkin
calismalar vardir. Yeni termografik
degerlendirme yontemleri kullanilarak yapilan
calismalarda, KDM’nin otonom iglevler
tzerinde etkili olabilecegi gosterilmistir.6:7
Literatir incelendiginde MAS1i bireylerde
KDM'nin agri, uyku ve yasam kalitesi tizerine
etkilerini inceleyen randomize kontrolli
herhangi bir calismaya rastlanmamigtir. Bu
¢alismanin amaci, MAS'l1 bireylerde KDM’'nin
agri, uyku ve yasam kalitesi tzerindeki
etkilerini arastirmak idi.

YONTEM

Calisma, Temmuz 2018 ve Kasim 2018
tarihleri arasinda Bagkent Universitesi Ankara
Hastanesi Fiziksel Tip ve Rehabilitasyon Ana
Bilim Dali poliklinigine bagvuran ve MAS
tanis1  alan 27 kadin birey {zerinde
gergeklestirildi. Bireyler rastgele yontemle
KDM grubu (nkpv=14; yasrpMort=s9)=38.07+6.12
yil; vicut kitle indeksi Kdm(ort:s8)=21.51+2.93
kg/m?) ve  kontrol grubu = (NKontro'13,
yasKontrolort+s9)=37.46+6.13y1l; viicut kiitle
indeksi Kontrol(ort:89=21.15+2.78 kg/m2) olmak
tzere iki gruba ayrildi.

Bireyler

Calismaya baglamadan oOnce Bagkent
Universitesi ~ Klinik  Aragtirmalar Etik
Kurulu'ndan izin (KA18/185) ve arastirmayi
kabul eden bireylerin timiinden yazili olarak
bilgilendirilmis onam kagidi alinda.

Calismaya dahil edilme kriterleri:
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+  Hekim tarafindan MAS tanisi alan,

*+ Son 6 aydir boyun ve sirt agrisindan
yakinan,

* 18-65 yas arasinda olan bireyler.

Calismaya dahil edilmeme kriterleri:

*  Calismaya katilmaya engel olusturacak

deri lezyonu ve kafa travmasi &ykisu
bulunanlar,
*  Kanser, ilacla kontrol altina

alinamayan hipertansiyon ve diabetes mellitus
hastaliklarina sahip olanlar,

« Ust motor néron lezyonlary, iist
ekstremite ve servikal bolgeyi igeren herhangi
bir kirik patolojisi bulunanlar,

* Fibromiyalji ve kronik yorgunluk
sendromlu bireyler,

* MAS disinda boyun-sirt agrisina neden
olabilecek diger servikal patolojisi olanlar,

*  Primer bas agris1 tanis1 alanlar,

+ Isteksiz olan ve koopere olmayanlar,

*  Gebeler.

Orneklem biiyiikligii ve randomizasyon

Yapilan giic analizi (%80 giic ve %5 tip 1
hata) calismada her bir grup i¢in 13 bireyin
alinmas1  gerektigini gosterdi. Bireylerin
gruplara atanmasi i¢in gereken randomizasyon
islemi, ¢evirim i¢i “random allocation software
progranm” kullanilarak yapilda.

Uygulamalar

Calismanin baglangicinda hastalarin yas,
viicut kiitle indeksi (VKI), cinsiyet, egitim
diizeyleri ve meslekleri gibi sosyodemografik
ozellikleri kaydedildi.

Bireyler KDM ve kontrol olmak tizere iki
gruba ayrildi. Kontrol grubundaki bireylere
egzersiz programi (postiir, germe ve govde
stabilizasyon egzersizleri), KDM grubundaki
bireylere ise egzersiz programina ek olarak alti
hafta boyunca haftada ti¢ gin olmak tizere
toplam 18 seans KDM uygulandi. Tim
bireylere egzersiz programinin yararlari ve etki
mekanizmalar1  konusunda  acgiklamalarda
bulunuldu. Bireylerden egzersiz
uygulamalarmmi alt1 hafta boyunca ve haftada
U¢ gun olacak sekilde ev egzersizi olarak

uygulamalar1  istendi.  Bireyler tedaviye
baglamadan énce KDM uygulamasi ve etki
mekanizmasi hakkinda bilgilendirildi.

Uygulama esnasinda hafif bir kesme ya da
tirmalama hissi benzeri his olusacagi ve
uygulama boélgesinde vaskiiler cevap elde
edilecegi konusunda bilgilendirildi. Uygulama
i¢cin bireyler, kal¢ca diz ve ayak bilekleri 90

derece fleksiyonda ve sirt dik olacak sekilde bir
tabureye oturtuldu. KDM uygulamasi, orta
parmagin distal  falanks1  kullanilarak
konnektif dokuya yapilan 6zel c¢ekme
tekniklerini icerdi. Cekmeler yavas hizda,
kuten ve subkuten doku arasinda traksiyon
olusturacak sekilde yapildi, béylece superfisiyal
fasyada friksiyon olusturularak
mekanoreseptorlerin uyarilmas1 amaglandi.
KDM uygulamasi temel bolge, alt torakal,
skapular, inter skapular, arka servikal ve
oksipital bdélgeleri olmak tizere alt1 bolgede
uygulandi. Tedaviye ilk olarak parasempatik
sinir sistemi ganglionlarimin yer aldigi, bu
nedenle de parasempatik tonus artisina neden
olan lumbosakral bélgeyi i¢cine alan temel bélge
uygulamasi ile Dbaglandi. Cekme yapilan
konnektif doku bolgelerinde, mast
hiicrelerinden histamin ve heparin
sekresyonuna bagli, normal vaskiiler bir cevap
olan hiperemi elde edildi. Subkutan dokunun
saghkli vaskiiler cevabi1 olan hipereminin
goriillmesi, sonraki seanslarda daha proksimal
bolgeye ilerleme Kkriteri olarak kabul edildi.
KDM, egitimli bir fizyoterapist tarafindan
gerceklestirildi. Tedavi edilen alana bagh
olarak uygulama yaklagik 30-35 dakika siirdi.

Uygulanan tedavi programinin o6ncesinde
ve sonrasinda bireylerin, agri siddeti Gorsel
Analog Skala (GAS), uyku kaliteleri Pittsburgh
Uyku Kalitesi Indeksi (PUKI) ve saghkla ilgili

yasam kaliteleri 1ise Kisa Form-36 ile
degerlendirildi.s 13

Agr1 degerlendirmesi

Bireylerin boyun ve sirtlarinda

hissettikleri agr1 siddetini belirlemek i¢cin VAS
kullanildi. Bireylerden hissettikleri agriy1 10
cm’lik  skala tlizerinde “X”  igareti ile
belirlemeleri istendi. Bu skalaya gore “0”
degeri agrinin hi¢ olmadigini, “10” degeri ise en
siddetli agriy1 gostermektedir. Isaret konulan
nokta ile hattin baglangici arasindaki mesafe
santimetre olarak o6l¢ildi ve bulunan sayisal
deger hissettikleri agr1  siddeti olarak
kaydedildi.8

Uyku kalitesi

Bireylerin son bir aydaki uyku kalitesi
PUKI ile degerlendirildi. PUKI'nin icerdigi
toplam 24 sorunun 19 tanesi, 6z bildirim
sorusudur. 5 soru ise es veya bir oda arkadas:
tarafindan yanitlanir. S6zi edilen son beg soru
yalnizca klinik bilgi i¢in kullanilir ve
puanlamaya katilmaz. Oz bildirim sorular
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uyku kalitesi ile ilgili degisik faktorleri igerir.
Bunlar uyku siiresinin, uyku latensinin ve
uyku 1ile 1ilgili 6zel sorunlarin siklik ve
siddetinin tahmini ile ilgilidir. Puanlamaya
katilan 18 madde, yedi bilesen puani seklinde
gruplandirilmigtir. Bilesenlerin bazilari tek bir
madde ile belirtilmekte, diger bazilar1 ise
birka¢ maddenin gruplandirilmasiyla elde
dilmektedir. Her bir madde 0-3 puan lizerinden
degerlendirilir. Yedi bilesen puanmin toplam,
toplam PUKI puanini verir. Toplam puan 0-21
arasinda bir degere sahiptir. Toplam puanin
yiksek olusu uyku kalitesinin kétii olusunu
isaret eder. Indeksin Turkce gecerlik ve
giivenirligi bulunmaktadir.?

Yagam kalitesi

Bireylerin saghkla ilgili yasam kalitesi,
“Medical Outcomes 36-Item Short Form Health
Survey” (SF-36)in Tirkce versiyonu Kisa
Form-36 (KF-36) kullanilarak degerlendirildi.
KF-36, sekiz alt 6lcekten olusan 36 soruluk bir
kendini degerlendirme o0lgegidir. Bu dlgek
fiziksel fonksiyon, fiziksel rol, emasyonel rol,
agri, vitalite, genel saglik ve mental saglik alt
Olceklerinden olusmaktadir. Her bir alt 6l¢gek O-
100 arasinda puanlanmakta olup “0”en distk,
“100” en iyl yasam kalite dizeyini
gostermektedir. Anketin Tirkce gegerligi ve
glvenilirligi vardir.10-11

Istatistiksel analiz

Elde edilen veriler, sosyal bilimler igin
hazirlanmis istatistik programi (SPSS) siiriim
18.0 kullanilarak analiz edildi. Calismada
kesikli ve stirekli degiskenler i¢gin tanimlayici
istatistikler (ortalama, standart sapma, say1 ve
yiizdelik dilim) verildi. Veriler normal dagilim
gostermedigi  i¢gin  parametrik  olmayan
istatistiksel yontemler kullanildi. Bireylerin
tedavi oOncesi ve sonrasi analizleri Wilcoxon
testi kullanilarak karsilagtirildi. Gruplar aras:
farkliligin belirlenmesi i¢in Mann-Whitney U
testi kullanildi. Anlamlihk dizeyi p<0,05
olarak kabul edildi.12

BULGULAR
Bireylerin  sosyodemografik  6zellikleri
Tablo 1'de gosterildi. Grup icl

kargilagtirmalarda KDM grubunun tedavi
sonrast VAS, PUKI ve SF-36nin tum alt
parametrelerinde, hem klinik hem de
istatistiksel olarak anlamli farkhlik bulundu

Caglaret al

(p<0,05) (Tablo 2). Kontrol grubunda ise tedavi
sonrasi VAS, PUKI, KF-36'min fiziksel
fonksiyon, emosyonel rol kisithligi, sosyal
fonksiyon ve agri alt parametrelerinde tedavi
oncesine gore hem Kklinik hem de istatistiksel
olarak anlamh fark saptandi (p<0,05). Gruplar
arasinda yapilan karsilagtirmalarda, GAS,
PUKI ve KF-36nin genel saghk alt
parametresinde KDM grubu lehine istatistiksel
olarak anlaml fark gézlendi (p<0,05) (Tablo 2).

TARTISMA

Bu c¢alismada, MASh1 bireylerde KDM
uygulamasinin agr1 siddeti, saglikla ilgili
yasam kalitesi ve uyku kalitesi iizerindeki
etlileri  incelendi. Calismanin  sonucunda
MASl1 bireylerde KDM uygulamasinin agri
siddetinde azalmaya, uyku kalitesi ve saglikla
ilgili yagsam kalitesinde ise iyilegsmeye yol actig1
belirlendi. Randomize kontrolli diizende
yapilan bu ¢alismanin sonunda, degerlendirilen
parametreler acisindan her iki grupta da
anlaml iyilesme goriilmekle birlikte, KDM ve
egzersiz uygulamasinin agri, uyku ve saglhkla
ilgili yasam kalitesi tizerine etkisinin tek
bagina verilen egzersiz tedavisine gore daha
fazla oldugu bulundu.

Miyofasyal agr1 sendromu agri, eklem
hareket kisitliligi gibi olumsuzluklara yol
a¢cmanin yani sira, hastalarin yagsam ve uyku
kalitelerini de bozmaktadir. Calismamizda
hem tek basina egzersiz programi verilen
kontrol grubunun hem de KDM grubunun
tedavi sonrasi agr1 siddetlerinde, tedavi
Oncesine gore anlamhi azalma saptandi.
Celenay vd., kronik mekanik boyun agrili
bireylerde yaptiklari c¢alismada 4 hafta
boyunca bir gruba stabilizasyon egzersizleriyle
birlikte KDM uygulamasi diger gruba yalnizca
stabilizasyon  egzersizleri  vermigler ve
sonrasinda agri siddeti, anksiyete ve agri
basing esiklerini karsilagtirmiglardir.
Calismamizin bulgularma benzer olarak, KDM
grubunun agri siddetinde, kontrol
grubundakilere gére daha belirgin bir azalma
oldugunu  saptamigtir.’3  Kronik  agrida
saglanan bu iyilesmenin, KDMmnin OSS
lUzerine olan regiile edici  etkisinden
kaynaklandig1 dustnilmektedir. Caligmada
uygulanan her iki tedavi yaklagiminin da
bireylerin saghkla 1ilgili yasam kaliteleri
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Tablo 1. Bireylerin sosyodemografik ve klinik 6zellikleri.

KDM Grubu (N=14) Kontrol Grubu (N=13)

X+SD X+SD
Yas (yil) 38,07+6,12 37,46+6,13
Viicut kiitle indeksi (kg/m?) 21,51+2,93 21,15+2,78
Ortalama uyku siiresi (saat) 7,32+0,95 7,23+0,92
n (%) n (%)
Egitim durumu Lise 2(14,3) 1(7,7)
Universite 7 (50) 7(53,8)
Lisansiistii 5(35,7) 5(38,5)
Mesleki durum Calsiyor 12 (85,7) 7(57,1)
Calismiyor 2(14,3) 6(42,9)
Diizenli fiziksel aktivite aliskanlig Var 9 (64,3) 7(53,8)
Yok 5(35,7) 6 (46,2)
Uyku problemi Var 4 (28,6) 1(7,7)
Yok 10(71,4) 12 (92,3)

KDM: Konnektif doku masaji.

Tablo 2. Konnektif doku masaji ve kontrol grubuna ait tedavi oncesi-sonrasi sonuglann grup i¢i ve gruplar arasinda

karsilastirnimasi.

KDM Grubu (N=14)

Tedavi 6ncesi

Tedavi sonrasi

Kontrol Grubu (N=13)

Tedavi 6ncesi

Tedavi sonrasi

X+SD X+SD p§ X+SD X+SD p§ p¥
Agn (VAS, cm) 6,45+1,55 2,03+1,37 o 5,79+1,46 4,07+2,32 59
PUKI 4,78+2,48 3,78+2,04 o 6,69+3,30 5,38+2,78 59
KF-36 Fiziksel Fonksiyon 87,14+11,72 95,00+7,84 < 90,38+5,18 93,84+5,45 <
KF-36 Fiziksel Rol Kisitlihgi 39,28+25,40 69,64+34,22 < 53,84+24,67 55,76+18,12
KF-36 Emosyonel Rol Ksitlilig 52,57+36,39 71,50+41,03 < 76,23+25,55 87,30+16,71 <
KF-36 Vitalite 52,14+18,26 61,42+21,52 o 61,15+6,50 58,84+10,43
KF-36 Mental Saglik 64,85+14,73 75,42+16,14 o 70,46+9,45 70,46+7,57
KF-36 Sosyal Fonksiyon 71,64+22,06 81,50+22,7 < 67,46+20,07 73,23+20,33 <
KF-36 Agn 53,00+18,70 75,21+22 32 o 60,38+16,61 20,46+17,09 o
KF-36 Genel Saglik 58,57+16,91 70,35+£15,74 * 56,92+6,62 56,53+5,15 *

*p<0,05. PUKI: Pittsburgh Uyku Kalitesi indeksi. KF-36: Kisa Form 36: VAS: Viziiel Analog Skalasi. KDM: Konnektif Doku Masail. §: Gruplarda tedavi éncesi-
sonrasi karsilastirmasi, Wilcoxon testi. ¥: KDM-Kontrol grubu karsilastirmasi, Mann Whitney U testi.

uzerinde olumlu etkiler yarattigi gorulda. Agr
siddeti, uyku ve yasam kalitesindeki iyilegsme
acisindan gruplar arasinda saptanan farkin
nedeni, KDM ve egzersiz birlikteliginin tedavi
edici  etkisinin, tek basina uygulanan
egzersizden daha fazla olmasi olabilir. Ekici

vd. nin fibromiyalji

agri

sendromlu kadin

bireylerde yaptig1 ¢alismada 4 hafta boyunca
bir gruba KDM uygulamasi yapilmis ve diger
gruba ise pilates egzersizleri verilmistir.
Calismalarinda agr1 siddeti, saghkla ilgili
yagsam kalitesini, anksiyeteyi ve basing agri
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esigini degerlendirmiglerdir ve c¢alismamizla
benzer gekilde yasam kalitelerinde artig
gozlenmigtir.4 Calismamizdan farklh olarak
Ekici vd., yasam kalitesindeki artigtan, pilates
egzersizlerinin sorumlu oldugunu belirtmigtir.

Munoz-Munoz vd. tarafindan yapilan bir
calismada, uyku kalitesinin agri siddeti ile
iligkili oldugu ve bu parametrelerin birbirlerini
etkileyen disabilite faktorleri oldugu
belirtilmigtir.1 Ayrica literatiirde, hem MAS’ta
hem de diger kronik kas-iskelet sistemi
hastaliklarinda uyku kalitesi ile agr1 siddeti
arasinda iligki oldugunu gosteren bagka
caligmalar da vardir.'617 Yaptigimiz ¢alismada
agr1 siddeti ile uyku kalitesi arasindaki iligkiyi
tespit etmeyi amaglamasak da daha sonraki
¢aligsmalar bu yonde genigletilebilir.

Limitasyonlar

Orneklem biyiikligiinin kiiciik olmas1 ve
uzun doénem takip sonu¢ Ol¢limlerinin
yapilmamig olmasi  ¢aligmanin baglica
kisitliliklaridir. Ayrica c¢alismanin ¢ift kor
olarak diizenlenmemesi nedeniyle, yanlilik

olasiligi ortadan kaldirilamamagtir.

Sonug

Calismada MASh  bireylerde KDM
uygulamasinin agri, uyku ve yasam kalitesi
lzerine olumlu etkileri oldugu belirlenmistir.
Buna bagli olarak MAS’ta uygulanan diger
fizyoterapi yontemlerine KDM yaklagiminin da
eklenmesi, tedavinin degerini artiracaktir.

Tesekkiir: Yok.
Cikar catigmasi: Yok.

Finans: Yok.
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Is 2-week calisthenics high-intensity interval training

enough to change aerobic and anaerobic capacity?
M Abdullatif ALSAIRAWAN?, Baris GURPINAR2, Nursen iL(;iN2

Pumose: The purpose of the study is to examine the effects of high-intensity interval calisthenics training (HIIT) performed over
two weeks on aerobic and anaerobic capacity.

Methods: Twenty-three college age inactive (The International Physical Activity Questionnaire (IPAQ) <600 metabolic
equivalents (MET) volunteers were randomly divided into two groups. HIIT (N=12) group performed 6 sessions of calisthenics
HIIT program over two weeks, the control group was asked not to change their activity level. Aerobic capacity was measured
with 20-m Multistage Shuttle Run Test and anaerobic capacity was tested with Wingate anaerobic test, also peripheral
muscle strength was assessed by back and leg dynamometer, initially and two weeks later for both groups.

Results: Aerobic capacity increased from 34.44+8.88 mil/kg/min to 38.52+52 ml/kg/min (p<0.05) in HIIT group. Leg and
back muscle strength significantly improved in the same group (p<0.05). Although peripheral isometric muscle strength
increased anaerobic capacity did not change (p>0.05). There was no change in any of the outcome measures of the control
group (p>0.05).

Conclusion: This study showed that two weeks calisthenics HIIT is safe and effective in improving aerobic capacity and
periphery muscle strength in sedentary young individuals.

Keywords: High-intensity interval training, Exercise, Cardiorespiratory fitness.

Iki haftalik kalistenik yiiksek siddetli aralikl egzersiz aerobik ve anaerobik kapasiteyi
artirmaya yeterli midir?

Amag: Bu calismanin amaci, iki haftalik kalistenik yiiksek siddetli aralikli egzersizin (YSAE) aerobik ve anaerobik kapasite
tizerindeki etkilerini incelemektir.
Yontem: 23 goniillii inaktif (Uluslararasi Fiziksel Aktivite Anketi-Kisa Form (IPAQ) <600 Metabolik Esdeger (MET)) iiniversite
6grencisi randomize olarak iki gruba aynidilar. YSAE (N=12) grubu iki hafta icerisinde 6 seans kalistenik YSAE yaparken
kontrol grubuna aktivite seviyelerini degistirmemeleri onerildi. iki haftanin basinda ve sonunda, aerobik kapasite dlciimii icin
20 m mekik kosu testi ve anaerobik kapasite icin Wingate anaerobik test, periferik kas giicii icinse bacak ve sirt
dinamometresi 6lctimleri yapildi.
Bulgular: YSAE grubunda iki hafta sonunda aerobik kapasite 34,44+8,88 ml/kg/dk seviyesinden 38,52+52.00 ml/kg/dk
seviyesine yiikseldi (p<0,05). Ayni zamanda bacak ve sirt kas kuvvetinde anlamli bir artis goriildii (p<0,05). izometrik kas
kuwetinde artis goriilmesine ragmen anaerobik kapasitede degisiklik olmadi (p>0,05). Kontrol grubunun herhangi bir
ciktisinda degisiklik dl¢iilmedi (p>0,05).
Sonug: Bu calisma iki haftalik kalistenik YSAE geng inaktif bireylerde aerobik kapasite ve periferik kas kuvvetini arttirmada
etkili ve giivenli oldugunu ortaya koymaktadir.
Anahtar kelimeler: Yiiksek siddetli aralikli egzersiz, Egzersiz, Kardiyo respuratuvar uygunluk.
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ecent studies revealed an inverse
Rrelation between mortality and activity
intensity, moderate to vigorous activity
associated with mortality risk reduction.!.2
Authors also recommended that higher level
activities should be encouraged in clinical
guidelines and public health.! High-intensity
exercises are difficult to maintain as the
intensity matches almost to the maximum load.
Therefore bouts of intensive exercises followed
by various recovery times were been introduced
instead of continuous training, mainly called
High-Intensity Interval Training (HIIT).
Recent evidence suggested that HIIT is
effective as much as continuous training in
reducing cardiovascular risks and improving
muscle and cardiac metabolic functions.34 HIIT
increases resting muscle glycogen, muscle
endurance capacity and fat oxidation.4?
Additionally, HIIT exercises are found more
enjoyable in both healthy and unhealthy
population.6
HIIT has been using for athletes almost a
century now, and in the last decade an
increasing number of papers pointed out safety
and affectivity in patients with different
diagnosis.”8 Although a growing body of
research shows that HIIT is an effective, safe,
time efficient and enjoyable type exercises,
there is no consensus on training protocol
and/or exercise principles. Exercise modality is
one of the nine variables which manipulate the
effects of the physiological response of HIIT.3
Many of the studies used bicycle ergometer or
treadmill running for HIIT.7910 Equipment is
easy to adjust loading yet difficult to find or
scant in any setting. Calisthenics HIIT
exercises could be the solution as they have
similar acute responses with  bicycle
ergometer.5 Additionally, calisthenics exercises
would increase muscle volume which could lead
metabolic and physiological changes which also
may alter the adaptations to exercise 91112
There are few studies investigated calisthenics
exercises in HIIT form their findings showed
that calisthenics HIIT is an effective and safe
in physically active individuals.513.14
Only burpee exercise was chosen for the
study to avoid the effects of exercises interfere
with each other. Burpee is one of the widely
used calisthenics exercises which involve both
upper and lower extremities as well as trunk
control. Also, burpee requires a high level of
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acute metabolic demand yet relatively easy to
understand and perform.513

It is also important to understand the HIIT
physiological short-term aerobic and anaerobic
response to design effective  exercise
prescriptions. Determining time demanding
changes of exercise response is critical in
manipulating HIIT variables. Short term HIIT
has been using in few studies to identify time-
efficient strategies.%1516 Two weeks HIIT
programme was found as effective as
continuous aerobic exercise, in increasing
muscle oxidative capacity, although had 90%
lower exercise volume.l” These studies mostly
focused on active and/or trained individuals
and mainly used running and cycling based
exercises. To our knowledge, related literature
is a lack of short -calisthenics HIIT
physiological response in inactive individuals.

The aim of this study was to investigate
the cardiovascular, functional capacity and
muscle strength responds of calisthenics HIIT
in sedentary individuals. The knowledge
obtained from the study helps to inform the
development and practical application of
calisthenics HIIT sessions for sedentary
individuals.

METHODS

The number of participants was calculated
based on 0.05 probability level, 1.16 effect size5
and %95 statistical power level by GPower
Software (ver. 3.0.10) and the calculation
revealed that at least 11 participants had to be
included in each group.

This study was carried out on 23 healthy
university students (Nine male and 14 female)
volunteered to take part in this study. Students
who obtained a lower score than 600 MET in
International Physical Activity Questionnaire
(IPAQ) were selected.’8 Before applying the
exercises, the subjects were divided randomly
into two groups. Twelve subjects (5 male and 7
female) were assigned to a training group and
they have received six sessions of short-term
high-intensity interval training for two weeks.
The other eleven subjects (2 male and 9
female), who served as a control group, were
asked to continue their daily activities
normally without taking any exercise program
also for two weeks. The study protocol was
approved by the Ethical Committee of Dokuz
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Eylil University in Izmir, Turkey (Approval
No. 2016/04-28). Also, the subjects were
informed about the study procedures and the
associated risks and all subjects provided
written informed consent. 18-24 years of age
volunteers were included to the study where
participants who have; juvenile/adult
cardiovascular or musculoskeletal disorder, the
habit of regular exercising at least in previous
three months, contraindication to exercise were
excluded. Participants also willing to leave or
developed acute health problems discarded
from the study.

Before taking any part in the study, all
subjects were given a presentation with a brief
introduction about all of the tests. Then, they
performed familiarization trials to become
oriented with all testing steps and equipment.

Participants performed 20-m Multistage
Shuttle Run Test (SRT), a standardized
procedure to determine the aerobic capacity
(VOzmax). The participant ran between two
points, which are set to be 20 m apart while
keeping pace with a recorded rhythm. The
rhythm is set to a specific sequence, which
increases every minute. Participants were
instructed to cope with the rhythm for as long
as possible. The test was ended when the
participant failed to reach the appropriate
point in the allotted time twice or could no
longer maintain the pace. The number of
completed laps were counted and employed to
calculate VOz max.19

Anaerobic capacity was tested with
Wingate anaerobic test with cycle ergometer
(Monark, 894E, Stockholm, Sweden) the height
of the seat was adjusted for each participant.
This test requires maximal pedalling for 30 sec
against a frictional resistance, which based
upon body weight (7.5% of subject’s weight).
The Wingate Anaerobic test provides three
indicators: the peak power, the mean power,
and fatigue index.20

In order to estimate the leg strength, Takei
(Tokyo, Japan) dynamometer was used as
follow. Individuals instructed to stand on the
foot-plate of the dynamometer with the
scapulae and buttocks positioned flat against a
wall. Approximately 15 cm is the distance
between the back of the foot and the wall. In
addition to that, a pendulum goniometer is
placed 10 cm above the patella and it was
zeroed. Individuals flexed their legs, sliding

down the wall until the leg extension angel
equals to (2.36 rad). Individuals then reached
down with the elbow fully extended. The pull-
bar of the dynamometer was placed in their
hands and the chain length was adjusted
appropriately. Individuals were instructed to
extend their legs with maximal effort, pulling
the bar simultaneously and the highest score
from three tries was recorded.2!

The back strength was also measured with
the assessment of Takei dynamometer in the
same way as for the measurement of leg
strength. The individuals put their legs on the
dynamometer foot-plate with the knees and the
arms are kept stretched and the back was
flexed at the hip. Then the individuals slightly
leaning forward, pulling up the dynamometer
bar vertically up to the maximum position.
This traction was repeated three times and the
best value was recorded.2!

After initial evaluation participants were
randomly assigned to either the control or
intervention group. Control group was asked to
continue their normal life without doing any
physical training, to ensure that no change has
occurred in the physical activities of the
participants an interview was carried out once
in a week.

The intervention group was given training
twice in a week for a period of two weeks with
48 to 72 rest hours between sessions. The
designed exercise program consists of; 5 min of
warming up exercises. In 15-minute main
exercise consist of burpees (Figure 1)
participants encourage performing as many as
burpees in 30 seconds, 85% of the maximum
intensity should be achieved within the 30 secs.
The maximum intensity is calculated according
to Karvonen Formula22 by using the subject’s
heart rate which was monitored during the
exercises by a heart rate monitor (Onrhythm
310 Geonaute). Following 3 minutes the subject
is actively resting by jogging in place for 3
minutes until reaching and maintaining the
60% of the maximum intensity. This 3.5-
minutes loop was repeated for 4 four times. The
training program then ends with 5 min of
cooling down exercises.

Two weeks after the initial test, post-
training tests identical to previously described
pre-training tests were conducted for each
participant.

Statistical analysis
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SPSS for Windows version 20.0 was used
for statistical analysis. Descriptive data were
identified with  frequency values and
percentiles. Data generated from calculations
were given with mean and standard deviations.
Mann Whitney U test was used in comparing
two different groups where Wilcoxon signed
rank test was used in comparing initial and
final measurements. The overall statistical
significance was accepted as p<0.05.

RESULTS

23 inactive participants with the mean age
22.08+0.99 years and average BMI 22.80+2.74
kg/m? were included in the study. The
participants’ characteristics are shown in Table
1. There were no significant baseline
differences between groups (p>0.05).

After two weeks HIIT MaxVOgz, the
distance of SRT and leg and back muscle
strength increase significantly where heart
rate after SRT decreased statistically
significant (p>0.05). There was no change
demonstrated in the control group within two
weeks in any of the measurements. MaxVOq,
the distance of SRT and leg and back muscle
strength and heart rate after SRT were
statistically different between groups after two
weeks (Table 2).

Participants completed two weeks of HIIT
burpee exercises in 85% of their maximum HR
with no harms or unintended effects reported.

DISCUSSION

This study investigates aerobic and
anaerobic responses to two weeks calisthenics
HIIT exercises in healthy and inactive
individuals. To our knowledge, this is the first
study investigating calisthenics HIIT exercises
in healthy and inactive individuals. The results
of the study showed that calisthenics HIIT is
safe and effective, even in two weeks, in
increasing aerobic capacity and peripheral
muscle strength but not anaerobic capacity.

HIIT has been mainly used for athletes,
however, there has been a growing body of
evidence pointed out that inactive population
and even people with certain health problems
benefit this type of exercise.”823 The results of
our study were consistent to relevant
literature. Six sessions of calisthenics HIIT

Alsairawan et al

improved cardiovascular endurance and muscle
strength of inactive college-aged individuals
with no adverse effect.

It is well documented that HIIT is an

effective method in improving aerobic capacity.
However, it is not clear if it is superior to
continuous aerobic exercise. 18 weeks of HIIT
programme was found better in increasing VO:2
max than continuous moderate exercise.24
While 6 weeks of HIIT programme and
continuous aerobic exercise increased VOz max
at the same extend.25 HIIT studies modified
different aspects of HIIT such as loading or
recovery time and intensity, to understand the
physiology behind this type of exercise,
however, few of them modified the exercise
modality.26 Running and cycling exercises
dominates the literature. A modest number of
studies used swimming,2728 throwing?® or
calisthenics exercises.?13 Gist et al used burpee
exercises for HIIT sessions to compare with
continuous cycling exercises and investigated
acute peak cardiorespiratory responses during
each exercise modality.5 The results of the
study pointed out that during, HIIT burpee
exercises, aerobic capacity increased as much
as continuous exercises. The results of the
study correlate our findings. Although burpee
is not regular aerobic exercise modifying it into
a HIIT session increases -cardiovascular
capacity.
We used burpee exercise for intensive bouts of
training which involves push-ups followed by
powerful jumps. Burpee needs an explosive
power of upper and lower extremities;
therefore, it is reasonable to expect enhanced
mean or peak power outcome following burpee
HIIT. Moreover, as HIIT contains short bouts
of intense maximal even supramaximal
exercise which is linked to the Wingate test
protocol used to measure anaerobic capacity.
However, the evidence on the effects of HIIT on
anaerobic capacity is unclear3® our results
revealed no difference between the initial and
last measurement of anaerobic capacity this
may be lack of jumping power generated by
participants. Studies show HIIT exercises
increased anaerobic capacity however these
studies applied cycling as the intervention,
therefore, specificity of the training could affect
the results.12.31

Although numerous studies are
investigating HIIT, there is no consensus on
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training protocol. It is well known that 6
sessions of HIIT undertaken over 2 weeks is
effective to improve cardiorespiratory fitness,
insulin sensitivity, and muscle oxidative
potential.15.16 Qur study showed that 2 weeks of
HIIT well enough to increase aerobic capacity
and muscle strength with 2 weeks calisthenics
HIIT. Yet, anaerobic capacity did not change

after 6 sessions of calisthenics HIIT unlike
other studies.!1.12

Limitations

This study expressed short-term HIIT
effects on aerobic capacity and peripheral
muscle strength yet the study did not include
follow-up, therefore, it is not clear how long

Figure 1. Burpee exercise begins with squat position by flexing the knees and hips and places the hands on the ground in front of
the feet. Plank position is taken by kicking the feet back and returns to the squat by tucking knees in. Extend the knees/hips and
leap up as high as possible from the squat position with the arms extended overhead.

Table 1. Characteristics of the participants.

HIIT Group Control Group

N=12 N=12

X+SD X+SD
Age (year) 22.08+0.99 21.72+1.67 &
Height (cm) 170.00+10.65 165.72+9.28 &
Body weight (kg) 65.71+8.96 62.40+16.70 &
Body mass index (kg/m2) 22.80+2.74 22.45+4.10 &
Gender (Female/Male) 5/7 9/2 &

* p<0.05. HIIT: High-Intensity Interval Training.

Table 2. Outcome measures at baseline and 2 week for HIIT and Control groups.
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HIIT Group Control Group
Baseline 2 weeks Baseline 2 weeks
X+SD X+SD X+SD X+SD

Max VO2 (ml/kg/min) 34.44+8.88 38.52+52.00*¥ 26.80+4.12 26.12+2.91
SRT distance (m) 940.00+498.57 1176.66+568.75*¥  505.45+211.86  514.54+238.34
Hart rate after SRT (beat/min) 174.91+34.27 169.83+30.93*¥ 155.72+30.04 168.45+23.69
Wingate test - Peak power (Watts) 9.30+1.79 9.72+2.17 7.21+1.77 7.53+1.69
Muscle power (kg)

Leg 85.66+27.58 94.54+30.00*¥ 53.31+15.81 53.81+16.34

Back 83.95+26.18 98.70+25.83*¥ 67.13+25.60 66.36+23.70

* p<0.05 Between baseline and 2 weeks in HIIT Group. ¥ p<0.05 between HIIT and Control groups. SRT: Shuttle Run Test.

HIIT: High-Intensity Interval Training.

this effect lasted. Burpee exercise was chosen
as a calisthenics exercise as it involves almost
all parts of body however upper limb muscle
strength did not include. It would be
interesting to have follow-up results and
studies which compares different calisthenics
HIIT exercises protocols’ results.

Conclusion

In summary, the findings of the present
study demonstrated that 2-week HIIT increase
aerobic capacity and peripheral muscle
strength but not anaerobic capacity. Another
finding of this study was 2-week calisthenics is
a safe intervention in college-age inactive
people. Although HIIT has an extensive
literature most of the studies modify the timing
and /or intensity of loading and recovery
period. Calisthenics HIIT is rather a new
application for the current literature so other
studies are needed on calisthenics HIIT.

Acknowledgement: The authors wish to thank MSc
PE Egemen Manci for his precise work for
supporting the present work.

Conflict of interest: None.

Funding: None.

REFERENCES

1. Gebel K, Ding D, Chey T, et al. Effect of
moderate to vigorous physical activity on all-
cause mortality in middle-aged and older
Australians. JAMA Intern Med. 2015;175:970-

971.

Arem H, Moore SC, Patel A, et al. Leisure time
physical activity and mortality: a detailed
pooled analysis of the  dose-response
relationship. JAMA Intern Med. 2015;175:959-
9617.

Buchheit M, Laursen PB. High-intensity
interval training, solutions to the programming
puzzle. Sports Med. 2013;43:313-338.

Tsuchiya Y, Ando D, Goto K, et al. High-
intensity exercise causes greater irisin response
compared with low-intensity exercise under
similar energy consumption. Tohoku J Exp
Med. 2014;233:135-140.

Gist NH, Freese EC, Cureton KJ. Comparison
of responses to two high-intensity intermittent
exercise protocols. J Strength Cond Res.
2014;28:3033-3040.

Bartlett JD, Close GL, MacLaren DP, et al.
High-intensity interval running is perceived to
be more enjoyable than moderate-intensity
continuous exercise: implications for exercise
adherence. J Sprots Sci. 2011;29:547-553.
Meyer P, Gayda M, Juneau M, et al. High-
intensity aerobic interval exercise in chronic
heart failure. Curr Heart Fail Rep. 2013;10:130-
138.

Boyne P, Dunning K, Carl D, et al. High-
intensity  interval  training in  stroke
rehabilitation. Top Stroke Rehabil. 2013;20:317-
330.

Ahmadizad S, Avansar AS, Ebrahim K, et al.
The effects of short-term high-intensity interval
training vs. moderate-intensity continuous
training on plasma levels of nesfatin-1 and
inflammatory markers. Horm Mol Biol Clin
Investig. 2015;21:165-173.

Peake JM, Tan SdJ, Markworth JF, et al
Metabolic and hormonal responses to
isoenergetic high-intensity interval exercise and

Journal of Exercise Therapy and Rehabilitation



Alsairawan et al

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

continuous moderate-intensity exercise. Am J
Physiol Endocrinol Metab. 2014;307:E539-E552.
Awobajo FO, Olawale OA, Bassey S. Changes in
blood glucose, lipid profile and antioxidant
activities in trained and untrained adult male
subjects during programmed exercise on the
treadmill. Nig Q J Hosp Med. 2013;23:117-124.
Astorino TA, Allen RP, Roberson DW, et al.
Effect of high-intensity interval training on
cardiovascular function, VO2max, and muscular
force. J Strength Cond Res. 2012;26:138-145.
Gist NH, Freese EC, Ryan TE, et al. Effects of
Low-Volume, High-Intensity Whole-Body
Calisthenics on Army ROTC Cadets. Mil Med.
2015;180:492-498.

McRae G, Payne A, Zelt JG, et al. Extremely
low volume, whole-body aerobic-resistance
training improves aerobic fitness and muscular
endurance in females. Appl Physiol Nutr Metab.
2012;37:1124-1131.

Burgomaster KA, Heigenhauser GdJ, Gibala Md.
Effect of short-term sprint interval training on

human skeletal muscle carbohydrate
metabolism during exercise and time-trial
performance. J  Appl Physiol  (1985).

2006;100:2041-2047.

Esfandiari S, Sasson Z, Goodman JM. Short-
term high-intensity interval and continuous
moderate-intensity training improve maximal
aerobic power and diastolic filling during
exercise. Eur J Appl Physiol. 2014;114:331-343.
Gibala Md, Little JP, van Essen M, et al. Short-
term sprint interval versus traditional
endurance training: similar initial adaptations
in human skeletal muscle and exercise
performance. J Physiol. 2006;575(Pt 3):901-911.
Craig CL, Marshall AL, Sjéstrom M, et al.
International physical activity questionnaire:
12-country reliability and validity. Med Sci
Sports Exerc. 2003;35:1381-1395.

Léger LA, Mercier D, Gadoury C, et al. The
multistage 20 metre shuttle run test for aerobic
fitness. J Sports Sci. 1988;6:93-101.

Inbar O, Bar-Or O, Skinner JS. The Wingate
anaerobic test: John Wiley & Sons; 1996.
Coldwells A, Atkinson G, Reilly T. Sources of
variation in back and leg dynamometry.
Ergonomics. 1994;37:79-86.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Robergs RA, Landwehr R. The surprising
history of the "HRmax=220-age" equation.
Journal of Exercise Physiology Online. 2002;5:1-
10.

Garcia-Hermoso A,  Cerrillo-Urbina  Ad,
Herrera-Valenzuela T, et al. Is high-intensity
interval training more effective on improving
cardiometabolic risk and aerobic capacity than
other forms of exercise in overweight and obese
youth? A meta-analysis. Obes Rev. 2016;17:531-
540.

Tjonna AE, Lee SJ, Rognmo O, et al. Aerobic
interval training versus continuous moderate
exercise as a treatment for the metabolic
syndrome. Circulation. 2008;118:346-354.
Burgomaster KA, Howarth KR, Phillips SM, et
al. Similar metabolic adaptations during
exercise after low volume sprint interval and
traditional endurance training in humans. J
Physiol. 2008;586:151-160.

Gist NH, Fedewa MYV, Dishman RK, et al
Sprint interval training effects on aerobic
capacity: a systematic review and meta-
analysis. Sports Med. 2014;44:269-279.

Motta VF, Aguila MB, Mandarim-De-Lacerda
CA. High-intensity interval training
(swimming) significantly improves the adverse
metabolism and comorbidities in diet-induced
obese mice. J Sports Med Phys Fitness.
2016;56:655-563.

Faude O, Meyer T, Scharhag J, et al. Volume
vs. intensity in the training of competitive
swimmers. Int J Sports Med. 2008;29:906-112.
Mokha M, Maddigan ME, Behm DG, et al.
High-intensity interval training for
improvement of overhand throwing velocity. Int
J Athl Ther Trai. 2014;19:36-40.

Weston M, Taylor KL, Batterham AM, et al.
Effects of low-volume high-intensity interval
training (HIT) on fitness in adults: a meta-
analysis of controlled and non-controlled trials.
Sports Med. 2014;44:1005-1017.

Souza-Silva AA, Moreira E, de Melo-Marins D,
et al. High intensity interval training in the
heat enhances exercise-induced lipid
peroxidation, but prevents protein oxidation in
physically active men. Temperature (Austin,
Tex). 2016;3:167-175.

Journal of Exercise Therapy and Rehabilitation



JOURNAL OF
ET I i EXERCISE THERAPY

AND REHABILITATION

Journal of Exercise Therapy and Rehabilitation. 2019;6(1):32-41
ORIGINAL ARTICLE

Diz osteoartritli bireylerde farkl rehabilitasyon

uygulamalarinin etkinliklerinin karsilastirimasi
Elif BAYSAL!, Miray BUDAK?, Esra ATILGAN3, Devrim TARAKCI2

Amag: Diz osteoartritli (OA) bireylerde farkl rehabilitasyon uygulamalarinin, eklem hareket agikhigi, kas kuwveti, agn, fiziksel
fonksiyon ve yasam kalitesi iizerine etkilerini arastirmaktir.

Yontem: Diz OA tanili 40-65 yas araliginda 30 hasta calismaya dahil edildi ve 3 gruba aynildi. Elektroterapi uygulanan 1.
gruba (N=10) 15 seans Transkutanoz Elektriksel Sinir Uyanmi (TENS), ultrason, sicak/soguk uygulama ve 15 giin boyunca ev
egzersiz programi verildi. 2. gruba (N=10) ii¢ doz Plateletten Zengin Plazma (PRP) uygulamasi sonrasi 15 giin boyunca ev
egzersiz programi verildi. Kontrol grubuna (N=10) 15 giin boyunca sadece ev egzersiz programi verildi. Tedavinin
baglangicinda ve sonunda tiim bireylerin, eklem hareket acikligi (EHA) Gonyometre ile, M. Quadriceps femoris kas kuvveti
manuel kas testi ile, agn Viziiel Analog Skalasi ile, fiziksel fonksiyon The Western Ontario and McMaster Universities Arthritis
(WOMAC) Skalasi ile ve yasam kalitesi Kisa Form-12 Mental (KF-12 MK) ve Fiziksel Komponent (KF-12 FK) ile degerlendirildi.
Bulgular: Tiim gruplarda aktivite anindaki agn ve WOMAC skorunda istatistiksel olarak anlamli fark bulundu (p<0,05). 1. ve 2.
grupta EHA ve KF-12 MK; kontrol grubunda istirahat anindaki agn ve KF-12 FK skorunda istatistiksel olarak anlamh fark
bulundu (p<0,05).

Sonug: Diz OA tedavisinde elektroterapi tedavisi ve PRP uygulamasina ek olarak ev egzersiz programinin, diz OA’da hastaligin
semptomlanni gidermek ve yasam Kalitesini artirmak icin kullanilabilecegi diisiiniilmektedir.

Anahtar kelimeler: Osteoartrit, Elektroterapi, Egzersiz terapisi, Plateletten zengin plazma.

Comparison of different rehabilitation approaches effectiveness

in individuals with knee osteoarthritis
Pumose: To investigate the effects of different rehabilitation practices on the range of motion, muscle strength, pain, physical
function and quality of life in patients with knee Osteoarthritis (0A).
Methods: Thirty patients between the ages of 40-65 with knee OA were included in the study and divided into 3 groups.
Transcutaneous Electrical Nerve Stimulation (TENS), ultrasound, hotpack/coldpack and home exercise program were given to
the Group 1 (N=10) for 15 days. Group 2 (N=10) received three doses of Platelet-Rich Plasma (PRP) followed by home
exercise program for 15 days. The Control Group (N=10) received only home exercise program for 15 days. All individuals were
evaluated using goniometer for range of motion (ROM), manual muscle test for M. Quadriceps femoris muscle strength, Visual
Analogue Scale for pain, The Western Ontario and McMaster Universities Arthritis (WOMAC) Scale for physical function and
Short Form-12 Quality of Life Scale Mental (SF-12 - MC) and Physical Component (SF-12 - PC) for quality of life at baseline
and end of treatment.
Results: Statistically significant difference was found at pain and WOMAC score at the time of activity in all groups.
Statistically significant difference was found at ROM and SF-12 MC score in group 1 and 2, at resting pain and SF-12 PC
score in control group (p<0.05).
Conclusion: Electrotherapy treatment and PRP approach as an adjunct to knee OA to knee OA treatment, it is thought that
home exercise program can be used to relieve symptoms and improve quality of life in knee OA.
Keywords: Osteoarthritis, Electrotherapy, Exercise therapy, Platelet-rich plasma.
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steoartrit (OA), primer olarak ilerleyici
O kikirdak yikimi ile sonuglanan diinyada
en sik goriilen romatolojik hastaliktir.
OA sonucu meydana gelen degisimler
engellilige yol acan durumlarin ana nedenidir
ve en ¢ok diz ekleminde gorulur.! OA’da agri,
hassasiyet, eklem sertligi, eklemde sisme,
hareket kisitlanmasi, eklem deformiteleri, kas
kuvvet kaybi, fonksiyonel kapasitede azalma ve
yasam kalitesinin bozulmasi gibi problemler
gorilmektedir.2
Diz OA’1
semptomlari,
sandalyeden
¢omelmek,

hastaligin
inip-cikmak,
ayakta  durmak,
yurimek gibi glinlik yasam
aktivitelerini  siirladignt  igin  hastaligin
semptomlarinin  iyilestirilmesi diz OA’lh
olgularin rehabilitasyon silirecinin 6nemli
amaclardan biridir.2 Diz OA tedavisinde asil
amag, agrinin azalmasi, eklem tutuklugunun
giderilmesi, eklem hareketlerinin korunmasi ve
iyilegtirilmesi, kas giliclinin korunmas1 ve

hastalarda

merdiven
kalkmalk,

artirillmasi, travmalarin o6nlenmesi veya
travmaya neden olabilecek hareketlerden
korunmasi ve yasam kalitesinin
arttirilmasidir. Farmakolojik tedavi,

fizyoterapi ve rehabilitasyon, intraartikiler
tedavi, Plateletten zengin plazma (PRP)
tedavisi ve cerrahi tedavi genellikle oOnerilen
tedavi yontemleridir.

Osteoartrite bagh ortaya ¢ikan
semptomlar:1 azaltmak i¢in fizyoterapi ve
rehabilitasyon uygulamalari, ultrason,
transkutanoéz elektriksel sinir uyarimi (TENS),
sicak veya soguk uygulama gibi elektro fiziksel
ajanlarin kullanimi ve bireye 0zgli egzersiz
programlarini  igermektedir. Diz OA’1
hastalara uygulanan egzersiz tedavisinin
agriy1 hafifletip eklem islevini iyilestirdigi
bilinmektedir.4 Diz OA’lh hastalarda ozellikle
M. Quadriceps femoris kas kuvvetinin
hastaligin semptomlarina gore degigiklikler
gosterdigi  yapilan  ¢alismalarla  ortaya
konulmustur.5 Dolayis1i ile M. Quadriceps
femoris kasinin giiglendirilmesi, ekleme binen
mekanik yiki azaltmakta ve diz ekleminin
korunmasina yardimeci olmaktadir.6 Ayrica kas
zayifiginin, OA  semptomlarindan  olan
fonksiyonel kisithilikla da iligkili oldugu
bilinmektedir.”8  Kas kuvvetini arttiran
egzersizler ile etkilenen eklem cevresindeki
kaslarin gliglenmesinin gok absorbsiyonunu
iyilestirdigi, eklem ve cevresine binen yiiki

azaltarak kikirdak dejenerasyonunu ve OA
progresyonunu yavaslattigi, ayrica fizyolojik
siirlardaki yik tagiyic1 egzersizlerin kikirdak
saghg1 ve biitiinliigli agisindan gerekli oldugu
gesitli calismalarda ortaya ¢ikmagtir.9.10

PRP’nin, yiksek konsantrasyonda
trombositler ve ¢oklu hiicre buyiume faktorleri
icerdigi i¢in hiicre proliferasyonunun
farklilagsmasini  tegvik ettigi ve kikirdak
morfolojisini iyilestirdigi lzerinde

yogunlagilmigtir.!? PRP wuygulamasi eklemi
etkileyen hastaliklarda, zararh iltihaplanma
faktorlerinin ortadan kaldirilip hasarli eklem
kikirdagi onarimini saglamaktadir.l2 Ayrica
sinovyal svidaki inflamatuar faktor
diizeylerinin inhibisyonu yoluyla yan etki
olmaksizin  artrit i¢in  yararhh = oldugu
bildirilmektedir.13

Diz OA’ I1 bireylerde ev egzersiz programi
ile Dbirlikte yararli etkiye sahip alternatif
tedaviler 6nerilmektedir. PRP ve elektroterapi
ev egzersiz programi ile birlikte
uygulanabilecek tedavi ydntemlerindendir.
“PRP ve egzersiz’, “elektroterapi ve egzersiz”
ve “sadece ev egzersizi’ uygulanabilecek
protokoller olarak dnerilmektedir.

Bu calismadaki amacimiz diz OAl
hastalarda wuygulanan ¢ farklhi tedavi
protokoliiniin eklem hareket agikligi, kas
kuvveti, agri, fiziksel aktivite diizeyi ve yasam
kalitesi tizerine etkinliklerini arastirmaktir.

YONTEM

Bu c¢alisma, randomize kontrollii ¢alisma
olarak yapildi. Gonilli  onam formunu
imzalayan bireylerden yazili onam alindi.
Calismanin yapilabilmesi i¢in Istanbul Medipol
Universitesi  Girisimsel Olmayan Klinik
Aragtirmalar Etik Kurulu'nun 21.07.2016
tarihli ve 391 karar numarasiyla onay alindi.
Calisma Mart 2016-Eylil 2017 tarihleri
arasinda Ozel Medicana Tip Merkezi Fizik
Tedavi Laboratuvari’nda gerceklestirildi.

Katilimeilar

Calismaya Manyetik Rezonans (MR) ile
tanis1 konulan, arastirmaya dahil edilme
kriterlerine uyan, 40-65 yag aras1 gonulli 45
diz osteoartritli birey dahil edildi. Primer sonug
Olciimlerinden Western Ontario ve McMaster
Universiteleri Osteoartrit (Western Ontario
and McMaster Universities Arthritis, WOMACQC)
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skorunun kiiciik algilanabilir fark (Smallest
Detectable Difference, SDD) 0.5, minimal
klinik anlamli degisimi (Minimal Clinically
Important Difference, MCID) 1.33 géz 6niine
alinarak %92 giiven araliginda, 20000
popilasyon dustuntulerek gii¢ analizi “Raosoft
Sample Size Calculator’ ile hesaplandi.l4
Hesaplamada
“http://www.raosoft.com/samplesize.html” sitesi
kullanildi. Her grup i¢in alinmasi gereken olgu
sayist minimum 8 Kkigi, maksimum 21 kisi
olarak belirlendi. Calisma her gruba 10 kigsi
dahil edilerek toplam 30 Kkisi ile tamamlanda.

Calismaya dahil edilme kriterleri: Rontgen
veya MR sonucuna gore grade-II OA tanisi
almig, diz eklemi ile ilgili herhangi bir cerrahi
operasyon gecirmemis, diz eklemine herhangi
bir insizyon iglemi yapilmamis, diz protezi
olmayan, egzersizlere ve tedaviye uyum
saglayabilme yetisine sahip olan bireyler dahil
edildi.

Caligma plani

Calismaya dahil edilen bireyler tam
randomizasyon yontemi ile ti¢ gruba ayrildi. 1.
gruptaki bireylere elektroterapi uygulamasi
(TENS, wultrason, hotpack/coldpack) ve ev
egzersiz programi, 2. gruptaki bireylere 3 doz
PRP wuygulamas1 sonrasinda ev egzersiz
programi, kontrol grubundaki bireylere ise
sadece ev egzersiz programi uygulandi. Tim
gruptaki bireylere fizyoterapist kontrolinde
toplam 15 seans uygulama yapildi.

Degerlendirme parametreleri

Olgularin demografik bilgileri, hastalik
hikayesi ve tedavi ge¢migleri c¢alismacilar
tarafindan hazirlanan olgu takip formu ile
degerlendirildi. Katilimcilarin normal eklem
hareket acikligi gonyometre, kas kuvveti
manuel kas testi, agr1 diizeyi Viziiel Analog
Skala (VAS), fiziksel fonksiyonu Western
Ontario ve McMaster Universiteleri Osteoartrit
Indeksi (WOMAC) ve yasam kalitesi Kisa
Form-12 (KF-12) Olgegi ile tedavinin
baglangicinda ve sonunda 6l¢iildii.

Hastalarin diz fleksiyon eklem hareket
acikligl, tedavi Oncesi ve sonrast ayni
fizyoterapist tarafindan, evrensel gonyometre
kullanilarak standart pozisyonda o6l¢ilda ve
O0lciim degerleri derece olarak her hasta ic¢in
kaydedildi.1s

M. Quadriceps femoris kas kuvveti, tedavi
Oncesi ve sonrasl ayni fizyoterapist tarafindan
Manuel Kas Testi ile degerlendirildi. Manuel

Baysal et al

Kas Testi’ nde, kasa uygulanan dirence gére 0
ile 5 arasinda deger verildi.16

Bireylerin istirahat ve aktivite agn
siddetini sorgulamak i¢in; Vas Price vd.
tarafindan gelistirilen VAS kullanildi.1?

WOMAC hastanin kendisinin cevapladig:
agr1 (5 soruw), tutukluk (2 soru), fiziksel
fonksiyon (17 soru) béliimlerinden ve toplamda
24 sorudan olusan bir skaladir. WOMAC
skalas1 0-4 aras1 likert skalasi {tizerinden
degerlendirilir. WOMAC ¢ ayr1 indeksten
olusmaktadir. Bunlar WOMAC agr1 indeksi,
WOMAC sabah ve gin igindeki eklem sertligi
indeksi, WOMAC fonksiyonel indeksidir.
Yiiksek puanlar agr1 ve sertlikte artigi, fiziksel
fonksiyonda ise bozulmay: gosterir.18

Yasam kalitesi degerlendirmesi i¢in
kullanilan KF-12, fiziksel islev (2 madde),
sosyal islev (1 madde), fiziksel problemlerinden
kaynaklanan kisithhiklar (2 madde), duygusal
problemlerinden kaynaklanan kisithliklar (2
madde), ruhsal saghk (2 madde), enerji ve
yorgunluk (1 madde), agr1 (1 madde), genel

saghk algist (1  madde)  konularim
degerlendirir.1? Degerlendirme yaparken
kiginin son dort haftas1 gbéz Onilinde
bulundurulmaktadir. Calismada KF-12nin

hesaplanmasi i¢in  https!//www.optum.com/
sitesi kullanildi. KF-12 fiziksel komponent
(KF-12 FK) ve mental komponent (KF-12 MK)
olarak 2 ayr1 sekilde puanlandi.

Tedavi protokolleri

Elektroterapi ve ev egzersiz programi
protokolii

Agr1 i¢in 2 kanall 4 elektrot kullanilarak
100 Hz, 100 psn, akim giddeti kigiye gore
ayarlanacak sekilde 20 dakika TENS
uygulamasi yapildi. Kan dolagimini arttirmak
i¢in kronik durumlarda 3 MHz, akut alevlenme
durumlarinda 1,5 MHz 5 dakika US, OA
kronik dénemde ise 30 dakika hotpack, akut
alevlenme déneminde ise 15 dakika coldpack
uygulandi. 3 hafta, haftada 5 giin uygulama
yapildi. Hastalara bu slire boyunca yapmalari
i¢in ev egzersiz programi verildi.

PRP uygulamasi ve ev egzersiz programi
protokolii

Diz OA tanisi konan bireylere ayni doktor
tarafindan 15 gn ara ile 3 doz PRP uygulanda.
3. doz uygulamanin iizerinden en az 1 ay siire
gecen olgulara 3 hafta boyunca, haftada 5 giin
ev egzersiz programi verildi.

Ev egzersiz programi protokolii
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OA gelisimine bagh olarak ortaya
¢ikabilecek kas glg¢siizligi ve diz eklemi
fleksiyon hareket kaybi géz oniine alinarak, M.
Quadriceps femoris kasi ve kalga adduktor
kaslari i¢in kuvvetlendirmeye yonelik
izometrik egzersiz, dliz bacak kaldirma
egzersizi, yardimh diz kalga fleksiyonu ve aktif
diz fleksiyonu egzersizleri verildi. Germe
egzersizleri programa dahil edilmedi.
Egzersizler basitten zora dogru ilerleyen
program seklinde planlandi. 3 hafta boyunca,
haftada 5 giin, giinde 2 kez, her egzersiz 10
tekrarli olacak gekilde program olusturuldu.
Her egzersizin son noktasinda hastanin 5
saniye nefesini tutmadan saymasi istenerek
hareketin devam ettirilmesi saglandi. Ev

egzersiz programi hastalara ilk seansta
fizyoterapist tarafindan wuygulamali olarak
anlatildi.  Programin takibi fizyoterapist
tarafindan hastalar ile yapilan telefon
gorusmeleri ile gerceklestirildi.

Istatistiksel analiz

Istatistiksel  analiz  i¢cin  “Statistical

Package for Social Science (SPSS) 22.0 for
Windows” programi kullanildi. Degiskenlerin
normal dagilimina Shapiro-Wilk Test ile
bakildi. Degigkenlerin demografik verileri
Pearson Chi Square Test ile degerlendirildi.
Degisken sayilari grup icerisinde 10 kisi oldugu
i¢in; grup i¢i tekrarli 6l¢cim degerlendirmesi
Wilcoxon Rank Test ile yapildi. Degiskenlerin
gruplar aras1 farkina Kruskal Wallis Test ile
bakildi. Veriler arasindaki Kkorelasyon ise
Spearman’s RHO Korelasyon Analizi ile
degerlendirildi. Normal dagilim gosteren
degigskenlere uygulanan tim testler i¢in
anlamhlik degeri p<0,05 olarak kabul edildi.

BULGULAR

Gruplar arasinda demografik verilerde
istatistiksel olarak anlaml bir fark saptanmadi
(p>0,05) (Tablo 1).

Grup ici tedavi Oncesi ve sonrasl
degerlendirme verilerinin karsilagtirma
bulgular1 Tablo 2’de gosterildi. 1. ve 2. grupta
sag ve sol diz eklem hareket acikligi, aktivite
sirasindaki agri, WOMAC skoru ve KF-12 MK
degerlerinde istatistiksel olarak anlaml fark
bulundu (p<0,05). Kontrol grubunda istirahat
ve aktivite sirasindaki agri, WOMAC ve KF-12

FK degerlerinde istatistiksel olarak anlamh
fark bulundu (p<0,05).

Grup i¢i anlamli verilerin korelasyonuna
bakildiginda 1. grupta korelasyon bulunmadi
(p>0,05). 2. grupta sag diz EHA ile aktivite
sirasindaki agr1 arasinda negatif yonde, sag diz
EHA ile WOMAC skoru arasinda pozitif yonde,
sol diz EHA ile KF-12 MK arasinda pozitif
yénde anlamh iligki bulundu (p<0,05) (Tablo 3).
Kontrol grubunda aktivite sirasindaki agr1 ile
WOMAC skoru arasinda negatif yénde anlaml
iligki bulundu (p<0,05) (Tablo 4).

Tedavi sonrasi gruplar arasl
degerlendirmede aktivite sirasindaki agr1 ve
WOMAC skorunda istatistiksel olarak anlaml
fark bulundu (p<0,05) (Tablo 5). Bu verilerden
aktivite sirasindaki agrinin kontrol grubu
lehine, WOMAC skorunun ise 2. grup lehine
oldugu bulundu. Agr1 ve WOMAC skoru
arasinda istatistiksel olarak anlamli iligki
bulunmadi(p>0,05).

TARTISMA

Calismamizin amaci diz OA tanis1 almig 30
kiside klinikte kullanilan 3 farkli program;
elektroterapi uygulamasi ve ev egzersiz
programi (1. grup), PRP uygulamas1 sonrasi1 ev
egzersiz programi (2. grup) ve sadece ev
egzersiz programinin (kontrol grubu) EHA, kas
kuvveti, agri, fiziksel fonksiyon ve yasam
kalitesi  lzerine etkilerini arastirmakti.
Calisma sonucunda 1. ve 2. grupta sag ve sol
diz EHA, aktivite sirasindaki agri, WOMAC
skoru ve KF-12 MK degerlerinde; kontrol
grubunda ise istirahat ve aktivite sirasindaki
agri, WOMAC skoru ve KF-12 FKskorunda
iyillesme  oldugu  sonucuna  ulagilmistir.
WOMAC skorundaki artisgin 2. grup lehine,
aktivite sirasindaki iyilesmenin ise kontrol
grubu lehine oldugu bulunmustur. OA tanili
bireyler i¢cin PRP ile birlikte ev egzersiz
programinin daha etkili oldugu, ancak ev
egzersiz programinin fizyoterapist esliginde
yapilmadiginda etkili olmadig1 ve yapilan tim

egzersizlerin fizyoterapist esliginde
gerceklegtirilmesi gerektigi sonucuna
ulagilmistir.

OA igin genellikle Onerilen tedavi

yontemleri risk faktérlerin énlenmesi, hasta
egitimi, istirahat, eklemi koruma yoéntemleri,
kilolu hastalarin  zayiflatilmasi, cevresel
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diizenlemeler, fizik  tedavi  yontemleri,
elektroterapi, PRP uygulamalari,
intraartikiler tedaviler, farmakolojik ve

cerrahi tedavidir.

Huang vd.20 Kellgren-Lawrence skalasina
gore evre I-IV arasinda olan 250 olguyu
egzersiz grubu ve kontrol grubu olarak
ayiwrdiklar1 calismalarinda egzersiz grubuna
izometrik egzersiz protokoli ev programi
seklinde uygulanmig, kontrol grubuna bir
uygulama yapilmamistir. Her iki grupta alinan
olgular 1 ve 3 ay sonra VAS ve WOMAC skoru
kullanilarak  degerlendirilmistir.  Egzersiz
grubunun WOMAC sonuglarinda tedavi sonrasi
1. ayda eklem fonksiyonunda minimal diizelme,
3. ayda ise belirgin dizelme elde edilirken,
kontrol grubunda tedavi sonras1 1. ayda
diizelme gozlenmis ancak 3. ayda bir farklilik
bulunamamistir. Tedavi sonras1 3. ayda diz
eklem fonksiyonlarinin egzersiz grubunda
kontrol grubuna gére daha 1iyi oldugu
gozlemlenmigtir. VAS degerleri tedavi oOncesi
ile karsilagtirildiginda egzersiz grubunda 1.
ayda iyilesmeler gozlenmis, 3. ayda daha da
gelismigtir fakat kontrol grubunda 1. ve 3. ay
sonrasinda belirgin bir fark bulunmamigtir.
Calismalarinin sonucunda OA’ da egzersiz
tedavisinin, ilag¢ tedavisi veya fizik tedavi ile
kombine edildiginde sonuglarin daha giivenilir
ve kisa vadede faydalar saglayacag:
belirtilmigtir. Bizim ¢alismamizin sonuglar: da

Tablo 1. Demografik veriler.

Baysal et al

bu c¢alismay:r destekler gekilde sadece ev
egzersiz programi uyguladigimiz  kontrol
grubunda M. Quadriceps femoris kas kuvveti
ve EHA artis1 istatistiksel olarak anlaml
bulunmazken, aktivite ve istirahat anindaki
agri, WOMAC ve KF-12 FK skorlar
istatistiksel olarak anlamli bulunmaktadir. Bu
sonug diz OA tedavisinde egzersizin mutlaka
kombine bir sekilde uygulanmasinin ve
fizyoterapist egliginde yapilmasinin Gnemine
dikkat cekmektedir. Ev egzersiz programi veya
fizyoterapist kontroliinde yapilan egzersizlerin
etkinligi konusunda ¢aligmalar ile bu durumun
kisa ve uzun vade sonuglarinin arastirilmasi
gerekmektedir. Palmer vd.2! tarafindan yapilan
TENS uygulamasinin etkinliginin arastirildig:
bir c¢alismada diz OA’ I olgular ¢ gruba
ayrilmig ve birinci gruba TENS ve egzersiz,
ikinci gruba plasebo TENS ve egzersiz, tiglinci
gruba ise  sadece  egzersiz  programi
uygulanmistir. Egzersiz grubuna detayh
egitim, ev egzersizleri ve hedef belirlemeye
yardimc1 olacak araclar konusunu iceren bir
kitapgik verilmistir. TENS grubuna 6 hafta
boyunca 30 dakika uygulama yapilirken,
plasebo TENS uygulanan gruba ekranda etkin
ancak akim ¢ikig1 olmayan cihaz kullanilmistir.
Katilimcilar 3, 6, 12 ve 24. haftalarda WOMAC
skoru, M. Quadriceps femoris kas kuvveti
kullanilarak degerlendirilmis ve sonuglar
zamanla olumlu yoénde gelismistir. Ancak,

1. Grup (N=10)

2. Grup (N=10) Kontrol Grubu

X+SD X+SD X+SD
Yas (yil) 51,1+7,93 51,29+8.50 53,5+5,38 &
Viicut kiitle indeksi (kg/m?) 29,96+4,21 31,81+4,86 28,49+4,42 -
n n n
Cinsiyet Kadin 9 10 8 "
Erkek 1 0 2
Sigara kullanimi Evet 0 2 3 "
Hayir 10 8 7
Tedavi bolgesi Sag 0 3 5
Sol 0 3 5 &
Bilateral 10 4 0
Degerlendirilen taraf Sag 4 4 5 "
Sol 6 6 5
Daha dnce alinan fizyoterapi Evet 4 5 2 "
Hayir 6 5 8

* p>0,05.
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Tablo 2. Gruplarin tedavi 6ncesi ve sonrasi sonuglari.

1. Grup 2. Grup Kontrol Grubu
Tedavi 0. Tedavi S. Tedavi 0. Tedavi S. Tedavi0. TedaviS.
X+SD X+SD X+SD X+SD X+SD X+SD

QF kas kuvveti

Sag 4,50+0,52 4,55+0,49 & 4,30+0,53 4,45+0,55 *  445+0,36 4,60£t045 *

Sol 4,35+0,62 4,40+0,61 & 4,35+0,52 4,45+0,55 *  450+0,52 4,60+0,39 *
Dize EHA

Sag 91,5+28,5 98,0+26,4 Rk 99,0+10,7 101+9,06 **11149,73 113+8,23  *

Sol 94,0+24,0 105+10,9 Rk 94,0+13,2 97,5+13,5 ** 106+14,3 109+13,6  *
Agn (VAS)

istirahat 3,00+2,53 1,40+2,06 & 1,50+3,17 0,80+1,75 & 1,00£1,05 0,40+0,69 **

Aktivite 6,50+3,27 2,00+2,35 Rk 4,90+3,34 2,30+2,62 **  280+2,14 1,00+1,33 **
WOMAC 56,3+12,2 37,8+16,5 Rk 45,9+21,2 39,1+20,0 **  352+12,1 28,1+135 **
KF-12

Fiziksel 33,4+10,6 37,0+10,8 & 40,8+5,99 40,9+6,99 * 4124948 47,1+10,1 **

Mental 48,5+10,4 58,1+4,14 Rk 37,1+11,4 46,0+15,9 **  486+125 49,8+112 *

* p>0,05. ** p<0,05. QF: Quadriceps Femoris, EHA: Eklem hareket acikligi, KF-12 FK: Kisa Form-12. WOMAC: Western Ontario and McMaster

Universities Arthritis Index. O: Oncesi. S: Sonrasi.

Tablo 3. 2. Grup verilerinin korelasyon analizi.

Diz eklem hareket aciklig Agn (VAS)

Sag Sol aktivite WOMAC KF-12 MK
Diz eklem hareket aciklig
Sag r -
p -
Sol r -0,121 -
p 0,740 -
Agn (VAS) aktivite r -0,758 -0,080 -
p 0,011 0,825 -
WOMAC r -0,640 -0,377 0,511 -
p 0,046 0,283 0,131 -
KF-12 MK r 0,142 -0,754 0,149 0,358 -
p 0,695 0,012 0,682 0,310 -

r: Spearman rho korelasyon analizi. VAS: Viziiel Analog Skalasi. WOMAC: Western Ontario and McMaster Universities Arthritis Index.
KF-12 MK: Kisa Form-12 Mental Komponent.

Tablo 4. Kontrol grubunun verilerinin korelasyon analizi.

Agn (VAS) istirahat Agn (VAS) aktivite WOMAC
Agn (VAS) istirahat r -
p -
Agn (VAS) aktivite t 0,344 -
p 0,330 -
WOMAC r 0,417 0,701 -
p 0,231 0,024 -

r: Spearman rho korelasyon analizi. VAS: Viziiel Analog Skalasi. WOMAC: Western Ontario and McMaster Universities Arthritis Index.
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Tablo 5. Tedavi dncesi ve sonrasi 6l¢iim sonuclannin gruplar arasi karsilagtinimasi.

Tedavi 6ncesi

Tedavi sonrasi

1. Grup 2. Grup Kontrol G. 1. Grup 2. Grup Kontrol G.
X+SD X+SD X+SD X+SD X+SD
QF kas kuvveti
Sag 4,50+0,52 4,30+0,53 4,45+0,36 o 4,55+0,49 4,45+0,55  4,60+0,45 *
Sol 4,35+0,62 4,35+0,52 4,50+0,52 o 4,40+0,61 4,45+0,55  4,60+0,39 *
Dize EHA
Sag 91,5+28,5 99,0+10,7 111+9,73 ** 98 0+26,4 101+9,06 113+8,23  *
Sol 94,0+24,0 94,0+13,2 106+14,3 o 105+10,9 97,5+13,5 109+136  *
Agn (VAS)
istirahat 3,00+2,53 1,50+3,17 1,00+1,05 o 1,40+2,06 0,80+1,75  0,40+0,69 *
Aktivite 6,50+3,27 4,90+3,34 2,80+2,14  **  2,00£2,35 2,30+2,62 1,00+1,33  **
WOMAC
KF-12 33,4+10,6 40,8+5,99 41,2+9,48 o 37,0+10,8 40,9+6,99  47,1+10,1  **
Fiziksel
Mental 56,3+12,2 45,9+21,2 352+12,1  **  37,8+16,5 39,1+20,0  28,1+135 *

* p>0,05. ** p<0,05. QF: Quadriceps Femoris. EHA: Eklem hareket aciklig1. KF-12 FK: Kisa Form-12. WOMAC: Western Ontario and

McMaster Universities Arthritis Index.

uc grup arasinda anlaml fark
kaydedilmemigtir. Calismamizda benzer olarak
WOMAC skorunda, 1. grup ve kontrol
grubunda anlaml yonde iyilesme oldugu halde,
M. Quadriceps femoris kas kuvvetindeki
iyilesmenin her iki grupta da istatistiksel
olarak anlamli olmadigi bulunmustur. Diz OA
tedavisinde elektroterapi programi ve ev
egzersiz programi uygulanan elektroterapi
grubunda TENS in agriy1i azaltmada,
fonksiyonel seviyeyi arttirmada ve yasam
kalitesini iyilestirmede katk: sagladigi, ancak
TENS in fizyoterapist egliginde yapilan
egzersizler olmaksizin tek bagina  bir
ustiinliglinin olmadig1 dogrulanmaktadir.
Rayegani vd.22 tarafindan yapilan bir
calismada, Kellgren-Lawrence skalasina gore
evre I-IV arasinda olan 62 hasta rastgele iki
gruba ayrilmigtir. Her iki gruba da egzersiz
regetesi verilmis, egzersiz protokolli olarak diz
cevresindeki kaslarin (M. Quadriceps femoris
kasi, uyluktaki adduktérler ve abduktorler) cok
acili izometrik egzersizleri, hamstring kasina
germe, 4 hafta sonra M. Quadriceps femoris,
adduktér ve abduktér kaslara konsentrik
egzersizler 6gretilmigtir. PRP grubuna 4 hafta
aralikla iki doz uygulama yapilmis ve bu
grubun egzersizleri, uygulama sonras1 ilk
giinler disik yogunlukta, enjeksiyondan bir

hafta sonra normal seviyede devam etmek
lzere, kademeli olarak arttirilmistir.
Katilimcilara, tedavi 6éncesi ve tedaviden 6 ay
sonra yagsam kalitesi, WOMAC skoru ve KF-36
anketi uygulanmigtir. 6 ay sonra yapilan
degerlendirmede, her iki gruptaki hastalarda
da KF-36 FK alanindaki agri, sertlik,
fonksiyonel kapasite ve yasam kalitesinde
iyilesme oldugu goriilmistir. PRP uygulanan
grup, kontrol grubuyla karsilastirildiginda ise,
KF-36 FK ve MK alanlari, agrinin azalmasi ve
total WOMAC skorunda istatistiksel
anlamliligin daha fazla oldugu bulunmustur.
Tek basina egzersiz ile karsilastirildiginda,
PRP uygulamasinin egzersiz ile kombine

edilmesinin agr1  ve eklem sertliginin
azaltilmas1 ve yasam kalitesinin
arttirilmasinda  daha  etkili  olabilecegi
sonucuna varilmistir. Bu c¢alisma bizim

calismamizi destekleyen bir ¢alismadir, fakat
bu c¢alismada daha wuzun vadeli go6zlem
yvapildigi icin PRP o6ncesi ve sonrasi
katilimcilar  egzersiz  programina  dahil
edilmigtir. Biz c¢alismamizda hastalar1 kisa
vadeli degerlendirdigimiz ve uygulama sonrasi
agrinin da egzersize engel olusturacagini
dislindiigiimiiz i¢in, ¢alismamiza li¢ doz PRP
uygulamasinin tzerinden 15-30 giin ge¢mis
hastalar1 dahil ettik. Biz g¢alismamizda, bu
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calismaya ek olarak M. Quadriceps femoris kas
kuvvetini ve EHA’y1 degerlendirdik. M.
Quadriceps femoris kas kuvvetinde her iki
grupta da anlamli degisim elde edemezken,
sadece 2. grupta diz fleksiyon EHA degerinde
istatistiksel olarak anlamlhihk  bulundu.
EHA’nin istatistiksel olarak anlamli bulunmus
olmasinin, egzersiz programinin diz fleksiyon
acisini arttiracak egzersizleri de icermesinden
dolay1 oldugunu distinmekteyiz. M.
Quadriceps femoris kas kuvvetinde artis
olmasina ragmen istatistiksel olarak anlamlilik
elde edilmemesinin, M. Quadriceps femoris ve
kalga adduktorlerine izometrik egzersize ek
olarak diiz bacak kaldirma egzersizlerinin 15
ginlik ev egzersiz programi seklinde
uygulanmasinin, kas kuvvetlendirmeye yonelik
yetersiz oldugunu ve fizyoterapist egliginde
yapilmadig1 i¢in telefonla kontroli saglansa
dahi yeterince etkin olmadigini diislinmekteyiz.

Huang vd.23 tarafindan yapilan bir
calismada, 127 hasta (191 diz) 12 ay boyunca
izlenmig ve ayda bir doz, ayda iki doz ve ayda
i¢ doz enjeksiyon uygulamasinin klinik
sonuglar1 kargilagtirilmigtir. Katilimecilar ilk
enjeksiyondan o6nce ve tedaviden sonraki 12.
ayda VAS, fonksiyonel skor, diz skoru, eklem
hareket acikhgi  (EHA), WOMAC ve
International Knee Documentation Committee
(IKDC) skoru kullanilarak degerlendirilmistir.
Degerlendirmeler sonucunda bir ve iki doz
enjeksiyon grubunda diz skoru ve ii¢ grupta da
EHA disinda tedavi 6ncesi degerlere kiyasla
tedavi sonrasi tim puanlarda istatistiksel
olarak anlamli oldugu belirtilmigtir. VAS ve
WOMAC skoru ug¢ doz enjeksiyon grubunun
lehine olmak tizere, her ¢ grup arasinda
anlamli  farklilhik gostermistir. Tedaviden
sonraki 12. ayda bir doz ve iki doz enjeksiyon
grubunda etkiler azalmaya baslarken, ti¢ doz
enjeksiyon grubunda diger iki gruba kiyasla
daha yuksek puanlar ve daha fazla diizelme
gozlemlenmigtir. Her Ug¢ grupta da, agrida
belirgin azalma ve diz fonksiyonlarinda
diizelme oldugu, fakat t¢ doz enjeksiyon
grubunun kisa vadeli takipte istatistiksel
olarak daha anlamh oldugu belirtilmistir.
Bizim ¢alismamizda da benzer sekilde, 15 gilin
ara ile li¢ doz PRP uygulamasi yapilan hastalar
alindi, farklhh olarak ev egzersiz programin
ilave edildi. Calismanin sonuclar1 ile benzer
olarak agr1i ve fonksiyonlarda diizelme
gozlenirken ¢calismadan farkli EHA’ da degisim

oldugu sonucu bulundu. Kisa slirede olumlu
sonuclar elde edilmesinin nedeninin, PRP
uygulama sonrasi egzersiz ile kombine olarak
uygulanmasindan kaynaklandigini
distinmekteyiz. Calismamiz diz OA’hr
hastalarda PRP uygulamasi sonrasi verilen ev
egzersiz programinin agri, eklem hareket
agikhigi, fiziksel fonksiyon ve yasam kalitesi
uzerine istatistiksel olarak anlamli sonuclar
gosteren diger bilimsel ¢aligmalar ile paralellik
gostermektedir.2426  Fakat diz OA tanih
hastalara uygulanan PRP sonrasinda ne tip
egzersizler verilebilecegi, egzersizlere ne
zaman baglanacagi ve ne kadar siire ile devam
edilecegi ve bu egzersizlerin etkinligi
konusunda net sonuca varilmasi i¢in, ilerde
daha fazla sayida katilimcinin birlikte ¢aligtig,
kisa ve uzun vadeli randomize ve
karsilagtirmali ¢ok  merkezli c¢alismalar
yapilmasini 6nermekteyiz. Sonuc¢larimiz, ev
egzersiz programinin fizyoterapist esliginde ve
diger tedavi programlar1 ile kombine sekilde
verilmesinin diz OA’da hastaligin
semptomlarini gidermek ve yasam kalitesini
arttirmak icin daha etkili olabilecegini
gostermektedir.

Limitasyonlar

Hastalarin g¢alismaya katilim gostermek
i¢in ayirdiklari zaman konusunda yasanan
zorluklar  ¢alismamizin  limitasyonlaridir.
Egzersize uyum saglayamama, kisisel nedenler
ve seanslar1 tamamlayamama gibi sebeplerden
dolay1 15 hasta ¢aligmaya dahil edilememistir.
Ev egzersiz programinin uygulandigi
calismalarda egzersizlerin ne derece diizenli ve
dogru yapildiginin takibinde zorluk yasaniyor
olmasindan dolayi, bu tarz calismalarda

egzersizlerin fizyoterapist esliginde
yapilmasinin daha efektif olacagi
diustuniulmektedir.

Sonug

PRP uygulamasi ve elektroterapi

uygulamasina ilaveten verilen ev egzersiz
programinin aktivite aninda agriy1 azaltarak,
eklem hareket acikligini ve fiziksel fonksiyonu
arttirmas1 ve yasam kalitesini olumlu yoénde
etkilemesi dolaysi ile, diz OA tedavisinde etkili
bir yaklagim olabilecegi distinilmektedir.
Kliniklerde  tedaviler = Saghk  Uygulama
Tebligi’ne uygun sekilde yapilmakta,
elektroterapi programi ve egzersiz féylinden
olusmaktadir. Ancak uygulama sonrasinda
egzersizin fizyoterapist egliginde yapilmas:
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etkinlik acisindan biiyiik 6nem tasimaktadir.
Bu calisma PRP sonrasi egzersizin
verilmesinin  ve egzersizlerin  mutlaka
fizyoterapist esliginde yapilmasinin Gnemini
vurgulamaktadir. Bu konuyla alakali daha ¢ok
sayida calismaya ihtiyag duyuldugu
gorilmektedir.

Tesekkiir: Yok.
Cikar catigmasi: Yok.

Finans: Yok.
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Evaluation of foot postures of assistant referees

in the regional football league
Orhan OZTURK!, Tugba KURU COLAK!, Mehmet Akif TURKOGLU?, Ziibeyir SARIY, Mine Giilden POLAT!

Pumose: The aim of this study was to investigate the physical activity status, foot postures and plantar pressure distributions
of football assistant referees in the Istanbul Regional League, who presented with the complaint of calf pain.

Methods: A total of fifteen assistant referees (mean age: 21.00+1.9 years) and 15 healthy subjects (mean age: 21.53+0.8
years) were included the study. The participants' physical activity levels were evaluated with the Short Form of the
International Physical Activity Questionnaire (IPAQ-SF), foot posture was examined with the Foot Posture Index-6 (FPI-6) and
pedobarographic examinations were performed with the Novel EMED-xR.

Results: There was a statistically significant difference between the referee group and the control group in two sub parameters
of the IPAQ-SF which were total physical activity MET- min/wk, vigorous MET- min/wk (p=0.044, p=0.002, respectively). In
pedobarographic evaluation, there was not a statistically significant difference between the referee and control groups in
maximum force and peak pressure of any area of the foot. Also, there was not a statistically significant difference in FPI-6 test.
Conclusion: The present study results showed that side running did not change the foot posture in assistant referees. It was
determined that calf pain, which could not be affected due to a physical cause, was not associated with foot posture. We
suggest that future studies should examine sports field, the sports equipment and other factors related pain to determine the
cause of pain.

Keywords: Foot, Football referee, Pedobarography, Posture, Physical activity.

Bolgesel futbol ligindeki yardimci hakemlerin ayak postiirlerinin degerlendirilmesi
Amag: Bu calismanin amaci, baldir agnsi sikayeti ile klinige basvuran istanbul Bolge Ligi futbol yan hakemlerinin ayak
postiirlerinin, fiziksel aktivite durumlarnnin ve ayak taban basing dagilimlarinin incelenmesi idi.
Yontem: Calismaya toplam 15 yan hakem (ortalama yas: 21,00+1,9 yil) ve 15 saglikli birey (ortalama yas: 21,53+0,8 yil)
dahil edildi. Katilimcilanin fiziksel aktivite diizeyleri Uluslararasi Fiziksel Aktivite Anketi'nin (IPAQ-SF) kisa formu ile, ayak
postiirleri Ayak Postiir indeksi-6 (FPI-6) ile degerlendirildi. Pedobarografik incelemeler Novel EMED-x Rile ile yapildi.
Bulgular: Hakem grubu ile kontrol grubu arasinda IPAQ-SF'nin fiziksel aktivite metabolik esdeger dakika/hafta (MET-dk/hf),
kuwetli MET-dk/hf alt parametrelerinde iki grup arasinda istatistiksel olarak anlamli farklik vardi (sirasiyla; p=0,044,
p=0,002). Pedobarografik degerlendirmede, hakem ve kontrol gruplan arasinda, ayagin herhangi bir bolgesinin maksimum
kuwet ve pik basing degerlerinde istatistiksel olarak anlamli bir fark yok idi. Ayrica, FPI-6 testinde istatistiksel olarak anlamh
bir fark yok idi.
Sonug: Bu calisma, yardimci hakemler tarafindan yapilan yan kogularin ayak postiiriinii degistirmedigini gostermistir. Fiziksel
bir nedeni saptanamayan baldir agnsinin ayak postiirii ile iligkili olmadigi belirlendi. Gelecekte yapilacak calismalarda agnnin
nedeniyle ilgili olarak spor alaninin, kullanilan spor malzemelerinin ve agnya yol acabilecek diger faktorlerin ayrintih
incelenmesini 6nermekteyiz.
Anahtar kelimeler: Ayak, Futbol hakemi, Pedabarografi, Postiir, Fiziksel aktivite.
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in the world, with more than 270 million

players.t2 While football players and
coaches are the main factor in the popularity of
football, referees have a not inconsiderable
impact with the decisions taken and game
management. There are more than 800 referees
and assistant referees registered with the
Federation Internationale de Football
Association (FIFA)? and 412 referees and 722
assistant referees registered with the Turkish
Football Federation.4

With the application of the rules of the
game, the assistant referees help the referee to
control the match. They also assist the referee
in all other matters involving the running of
the match at the request and direction of the
referee. As a general rule, the assistant referee
should face the pitch whilst running. Side-to-
side movement should be used by the assistant
referee for judging offside.?

Although referee performances are low
compared to that of the football players, the
referees must be very active to be able to be
close to the positions in the game and make the
right decisions. The referees generally use
straight running, but if necessary, side and
back running styles are preferred especially by
the assistant referees.6 A referee runs 9-13 km
during the match and 4-18% of the run is in
sprint mode.” The mean total distance covered
by top-class assistant referees has been
reported as 7.28 km (range 5.78-8.16 km), of
which 1.15 (0.86-1.44) km was high-intensity
running and 1.16 (0.12-2.34) km was sideways
running.® As running is associated with greater
velocity, the forces that go through the foot
when it lands can be substantially greater than
during walking.?

The high tempo performance of referees
during matches and trainings brings to mind
that referees may frequently experience pain
and musculoskeletal injuries. From a review of
literature on this topic, it was understood that
referees have not been researched as much as
football players and generally, studies have
been in the form of retrospective surveys.10
Bizzini et al. stated that 40% of the referees
who participated in the 2006 FIFA World Cup
were injured at least once during their
professional  life and 60% had a
musculoskeletal problem. An average of 20.8
injuries were determined to have occurred in

Football is one of the most popular sports

the 1000-hour match period.l! In studies
conducted in Sweden, the injury rate of referees
has been reported as between 22.5% and 44%
1213 Silva et al. emphasized the frequency of
strains, especially in the lower extremity, and
while similar rates of calf and thigh muscle
strain were found in referees, posterior thigh
and calf muscle strains were more frequently
seen in assistant referees.14

One of the risk factor of foot and calf pain
is foot posture and function. The contour of the
medial longitudinal arch is a characterization
of foot posture, and it is typically divided into
normal, planus or cavus. Altered walking
pattern and excessive improper loading of
osseous and soft tissue can cause to change foot
structure.15

In general, the referees have been
determined with more pain and
musculoskeletal problems after the match than
the assistant referees, and complaints of the
calf and groin area were more frequent in the
referees.!3 There has been no study to date in
literature that has examined the effect on foot
posture and plantar pressure distribution of
the side running performed by assistant
referees during the match.

The aim of this study was to investigate
the physical activity status, foot postures and
pressure distributions of referees in the
Istanbul Region League, who presented with
the complaint of calf pain. Our hypothesis,
based on our clinical experience, has been that
side running for long periods can change foot
posture and plantar pressure distribution and
cause calf pain.

METHODS

The study included Istanbul regional
assistant referees who presented at the
Physiotherapy and Rehabilitation Department,
Faculty of Health Sciences, Marmara
University, between January 2017-June 2017
and a healthy control group. Physical and
radiological examinations were made by
specialist physician and findings did not reveal
any cause of calf pain. In their anamnesis, they
have reported that they were routinely doing
warming up exercises before the matches, and
cooling down and stretching exercises after the
matches. Approval for the study was obtained
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from the Marmara University Faculty of
Health Sciences Ethics Committee. FEach
participant signed an informed consent form.

The inclusion criteria were as follows for
the referees; age range of 18-30 years, having a
Turkish football federation license and calf
muscle region pain at least once in the past
year. The exclusion criteria were as follows:
having treatment for pain, having a spine or
lower extremity surgery. Age-matched healthy
volunteers coming forward from our university
student population were evaluated as control
group.

Physical activity levels, foot posture and
pedobarographic analysis were evaluated.

The short form of the International
Physical  Activity = Questionnaire,  which
includes activity in the last seven days, was
used for physical activity assessment. This
short form consists of seven questions and
provides information about sitting, walking,
moderate intensity activities and time spent in
intense activities. Calculation of the total score
of the short form includes walking, moderate
intensity activity, and time (minutes) and
frequency (days) of intense activity. The sitting
score (sedentary behavior level) was calculated
separately. In the evaluation of all activities,
each activity was performed for at least 10
minutes at a time. A score of "MET-minutes /
week" was obtained by multiplying the
minutes, days, and MET values (times of
resting oxygen consumption). The walking time
(minutes) was multiplied by 3.3 MET to
calculate the walking score. The calculation
included 4 MET for moderate intensity activity
and 8 MET for high-intensity activity. The
score obtained was classified as having no
physical activity (MET = <600 energy level), an
insufficient activity level (MET = 600-3000
energy level) and a sufficient activity level
(MET=3000 energy level).'6 When determining
how much energy was spent on each physical
activity, the weekly duration (min) of each
activity and the MET values for IPAQ were
multiplied. The validity and reliability study of
the survey for Turkey was made by Saglam et
al.17

Foot posture observational analysis was
performed using (FPI-6). During the
evaluation, the participant was asked to stand
in the neutral position. The six clinical criteria
employed in the FPI-6 are talar head palpation,

Oztiirk et al

supra and intra lateral malleolar curvature,
calcaneal frontal plane position, prominence in
the region of the talonavicular joint,
congruence of the medial longitudinal arch and
abduction/adduction of the forefoot on the rear
foot. Each of the component tests or
observations are scored as O for neutral, with a
minimum score of -2 for clear signs of
supination, and +2 for positive signs of
pronation. The total score obtained was
recorded. The score range O +4 was
interpreted as a neutral position of the foot,>
+4 as pronounced, and negative as supine.1819

Pedobarographic  evaluation of  foot
pressure was applied using the Novel EMED-
xR (Emed, Germany) which consists of a 380
mm - 240 mm pressure platform with 2
sensors/cm?2, a pressure range of 10 to 950 kPa,
and sampling frequency of 50/60 Hz. We
measured the peak pressure (kPa), maximum
force (N), and contact area cm? (Automask;
Novel GmbH) in the forefoot, midfoot, hindfoot,
and toes. The arch index was calculated by
dividing the pressure area of the midfoot by the
total pressure areas of the forefoot, midfoot,
and midfoot. During the evaluation, the height
of the platform was removed by placing meds in
front of and behind the platform. Participants
were asked to walk at normal walking speed in
bare feet. A total of 5 measurements were
taken of the right and left foot, then the
averages of these measurements were
calculated and recorded.20

Statistical analysis

Statistical analyses were performed using
Statistical Package for Social Sciences version
16 software (SPSS Inc., Chicago, IL, USA).
Conformity of the data to normal distribution
was tested using the Shapiro Wilks test. The
results of the evaluations were compared using
the Mann Whitney U test. Correlation analysis
of the results was applied using the Spearman
correlation test. A value of p<0.05 was accepted
as statistically significant.

RESULTS

Evaluation was made of a total of 30
males, as the referee group of 15 assistant
referees (mean age: 21.00+1.9 years) and the
control group of 15 healthy participants (mean
age: 21.53+0.8 years). The average duration of
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functioning as a referee was 20.9+8.6 months
(range: 13-39 months).

Pedobarographic  analysis showed a
difference between the referee and control
groups in respect of maximum force and peak
pressure values but not at statistically
significant level (p>0.05) (Table 1).

There was a statistically significant
difference between the referee group and the
control group in two sub parameters of the
International Physical Activity Questionnaire
Short Form (total physical activity MET-
min/wk, vigorous MET min/wk; p=0.044,
p=0.002, respectively) (Table 2). Level of
physical activity in the referee group was
higher than that of the control group. No
members of the referee group had a low
physical activity level, 33% were evaluated as
at a moderate physical activity level and 67%
at a high physical activity level. In the control
group, the distribution of physical activity level
from low to high was 13%, 47% and 40%,
respectively.

Although there was not a statistically
significant difference between the referee group
and the control group according to the results
of the Foot Posture Index results (p>0.05)
(Table 2), 60% of the referee group had a
pronated foot, on both the right and left side
(Table 3).

DISCUSSION

In this study, evaluation was made of the
effects of side running, which is the most
common assistant referees running style
during matches and training, on the plantar
pressure distribution and foot posture of
assistant referees who performed in the
Regional Football League. Assistant referees
run on toes and forefoot with flexion of ankle,
knee and hip to be fast during the match. Our
hypothesis has been that side running on their
toes and forefoot for long periods can change
foot posture and plantar pressure distribution
and cause calf pain. However no significant
changes were determined in foot posture and
plantar pressure distribution when compared
with healthy individuals.

Referees have to be in the right place to
observe and interpret the game, thus their
performance during a game increases in

conjunction  with  the importance  of
competitions. Top-class assistant referees
generally run more than 6 km during a match,
of which 1.15 (0.86-1.44) km is high-intensity
running and 1.16 (0.12-2.34) km is sideways
running.® During Champions League matches
in the 2004/2005 season, the mean distance
covered by assistant referees was 6.61 km.2! In
the Americas Cup, assistant referees covered a
total mean distance during matches of 5.8
km.22 For high performance during the game,
assistant referees should train regularly. Thus,
according to the results of the present study,
the total physical activity level and vigorous
physical activity level were significantly higher
in the referee group. The reason for not
obtaining a difference between the two groups
in respect of the moderate physical activity and
walking level may have been the subjective
evaluation with a questionnaire, and that the
control group comprised students who used
public transport and walked long distances in a
day. Of the referee group, 67% were in the high
physical activity category according to the
exercises performed in the previous week. The
majority of the control group were in the
moderate physical activity category. None of
the referee group were in the low physical
activity category, whereas 13% of the control
group were evaluated at a low physical activity
level. For the objective performance evaluation
of assistant referees, previous studies in
literature have generally used an appropriate
device.21.28 Thus, the lack of an objective
assessment of physical performance can be
considered a limitation of this study.

When the referees were questioned about
warm-up and stretching exercises before and
after matches or training, all were determined
as performing these exercises adequately.
Nevertheless, even though the referees had no
pathological diagnosis, they were feeling
moderate pain in their calf muscles. It was
hypothesized that sideways running for a long
time during the game and the training program
may have changed the foot posture structure in
assistant referees with pain in the calf muscles.
However, no statistically significant difference
was found in the ©plantar pressure
characteristics and the FPI 6 test between the
assistant referees and the control group. As
there have been no previous studies in
literature investigating the effect of side
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Table 1. Comparing the foot pressure values of the groups.

Right Side Left Side
Referees Group Control Group Referees Group Control Group
MeanzSD MeanzSD MeanzSD MeanzSD
Max force (% BW)
Forefoot 84.96+5.99 85.2+9 & 86.07+8.65 89.1+7.56 &
Midfoot 22.16+7.15 19.5+11.5 & 21.24+5.83 17.8+11.1 &
Hindfoot 67.03+9.70 70.70+7.26 & 66.34+10.07 71.1+6.42 &
Peak pressure (kPa)
Forefoot 371.33+113.75 385+120.81 & 373.33+135.72 375+121.47 &
Midfoot 142.62+28.96 140+40.19 & 138+30.51 145+42.06 &
Hindfoot 306.67+102.82 305+53.6 & 322+109.83 310+74.73 &

* p>0.05. BW: Body weight. kPa: Kilo Pascal.

Table 2. Comparison of physical activity level and the Foot Posture Index-6 of the groups.

Referees Group Control Group
MeanzSD MeanzSD

Total physical activity MET-min/wk 4530+2431.5 2709+1746,6 A
Vigorous MET-min/wk 3200+2168.8 960+1092,3 A
Moderate MET-min/wk 252+311.1 296+365,2 &
Walking MET-min/wk 1076+178.5 1453+1019,3 &
Sitting time (min) 1680+761.3 1750+1149,3 &
FPI-6 Score

FPI-6 Right Side 4.47+3.27 3.87+2.588 &

FPI-6 Left Side 4.20+3.406 3.87+2.56 &
* p>0.05. ** p<0.05. MET: Metabolic Equivalent; FPI-6: Foot Posture Index.

Table 3. Level of the Foot Posture Index-6.
Ride Side Left Side
Referees Control Total Referees Control Total
Group Group Group Group
(N=15) (N=15) (N=15) (N=15) (N=30)

Highly pronated (%) 0 0 0 0 0 0
Pronated (%) 60 47 53 60 40 60
Normal (%) 33 53 43 33 60 46
Supinated (%) 0 0 0 0 0 0
Highly supinated (%) 7 0 4 7 0 4
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running on foot posture, it was not possible to
discuss the findings. Miles and Clarkson stated
that delayed onset muscle soreness develops
24-48 hours after strenuous exercise biased
toward eccentric muscle actions or strenuous
endurance events like a marathon and despite
the common occurrence of pain associated with
exercise, the exact cause of these pains remains
a mystery.24 Close et al demonstrated that 30
min of downhill running at a sub-maximal
intensity results in muscle damage and a
significant increase in reactive oxygen species
production and subsequent lipid peroxidation
in the days following the exercise. However, it
is still unclear if this production of reactive

oxygen species in the days following
lengthening muscle contractions is a
pathological process that amplifies the

sensations of delayed onset muscle soreness.2?
Although it is stated in the literature that
eccentric muscle actions can cause delayed
muscle soreness, assistant referees are running
with concentric contractions. However their
running is strenuous endurance event stated as
Miles and Clarkson.23

Additionally, environmental and individual
factors come to mind when considering the
occurrence of pain in calf muscles. Poor quality
football pitches in the regional league and
inappropriate footwear could be some of these
reasons. Overuse of the calf muscles during
side running may be another reason. Contrary
to what may be thought, as the speed increases
in lateral running, the positive work done by
the hip abductor muscles increases for a while
but starts to decrease after 1.8 m / s., whereas
the increase in plantar flexors continues to
increase.?24 As the speed increases in side
running, it increases the negative work —
defined as absorption2? in the direction of
eversion / inversion in the ankle.26 The use of
footwear with better absorption properties will
help to reduce the load on the muscles.
Although there was no statistical difference
between the two groups in the FPI-6 score, it
was determined that 60% of the assistant
referees step on the ground in a pronated
position with both the right and left foot. Only
one assistant referee was determined to step on
the ground in a highly supinated position.

Evidence-based research conducted with
Cochrane Library, Medline, Ovid, PEDRO,
Pubmed, EMBASE and SumSearch (until 15

March 2018) showed that there was no study
investigating foot pressure distribution, foot
postures and physical activity levels and their
relation to calf pain. Therefore, the current
study can be considered of value as the first
investigation of these parameters.

Limitations

There are some limitations of the present
study. The performance of the assistant
referees was not evaluated throughout a whole
season with follow-up assessments. Factors like
acids, ions, proteins, and hormones might be
related with pain could not be assessed in this
study. Only one week of physical activity level
was evaluated with a questionnaire. In future
studies, the evaluation of individuals with
higher physical activity levels with more
objective methods such as physical activity
assessment tools will provide more valuable
results. Another limitation was that any
movement analysis and lower extremity muscle
electromyography (EMG) evaluations were not
made. Although the sample comprised
assistant referees in the regional league, the
results could be indicative for top -class
referees.

Conclusion

The present study showed that side
running performed by assistant referees did not
alter the foot posture. It was determined that
calf pain, which could not be affected due to a
physical cause, was not associated with foot
posture. It can be suggested that future studies
should examine sports field, the sports
equipment and other factors related pain to
determine the cause of pain.
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ORIGINAL ARTICLE

Is active rowing time associated

with lateral epicondylitis symptoms in rowers?
Zeynep HOSBAY?, Miiberra TANRIVERDI?

Pumpose: We aimed to investigate the relationship between active rowing time, pain, function, and strength in rowers.
Methods: Forty volunteer rowers from Turkish National Rowing Team participated in the study. Rowers’ gross and fine grip
strength, muscle strength, and symptoms of lateral epicondylitis was evaluated by the same physiotherapist.

Results: The mean age was 21.4+4.3 year of rowers. The mean results of right gross grip was 91.3+25.2 kgf, left gross grip
89.7+18.0 kgf, right fine grip 24.6+5.2 kgf, left fine grip 23.0+4.6 kgf. The manual muscle testing results were for extensor
carpi radialis longus on right 5.0+0.0, on left 4.9+0.3, extensor carpi radialis brevis on right 5.0+0.0, on left 4.9+0.3,
extensor pollicis longus on right 5.0+0.0, on left 4.9+0.3, extensor digitorum communis on right 4.6+0.5, on left 4.3+0.7.
The Patient-Rated Tennis Elbow Evaluation pain subscale score was 10.5+6.2, function subscale score was 7.9+3.4 and total
score was 18.4+8.6 points. There was statistically significant relationship between grip, muscle strength and “Patient-Rated
Tennis Elbow Evaluation” scores (p>0.05).

Conclusion: There was no statistically significant relationship between lateral epicondylitis symptoms, grip strength and
muscle testing in rowers. The reason for this, we conclude that the number of cases was low and active rowing times of the
cases are not uniformly distributed. Reducing symptoms with equipment modifications is recommended as protective
rehabilitation.

Keywords: Pain, Tennis elbow, Muscle strength, Upper extremity, Athletes.

Kiirekgilerde kiirek cekme siiresi lateral epikondilit semptomlari ile iligkili midir?
Amag: Calismamizda kiirekgilerde kiirek cekme siiresi ile agr, fonksiyon ve kuwvet ile iliskili semptomlan arastirmayi
amacladik.
Yontem: Tiirkiye Ulusal Kiirek Takiminda yer alan 40 goniillii kiirekci calismaya dahil edildi. Kiirekgilerin, kaba ve ince
kavrama kuvvetleri, kas kuvvetleri ve lateral epikondilit ile iligkili semptomlan ayni fizyoterapist tarafindan degerlendirildi.
Bulgular: Kiirekgilerin ortalama yaslan 21,4+4,3 yil idi. Degerlendirme sonuglanna gére kavrama ve kas testi ortalamalar,
sag kaba kavrama 91,3+25,2 kgf, sol kaba kavrama 89,7+18,0 kgf, sag ince kavrama 24,6+5,2 kgf, sol ince kavrama
23,02+4,64 kgf idi. Manuel kas testi sonuglarinda, extansor carpi radialis longus igin sag 5,0+0,0, sol 4,9+0,3, extansor
carpi radialis brevis icin sag 5,0+0,0, sol 4,9+0,3, extensor pollicis longus igin sag 5,0+0,0, sol 4,9+0,3, extensor digitorum
communis i¢in sag 4,6+0,5, sol 4,3+0,7 idi. “Patient-Rated Tennis Elbow Evaluation”in iki alt baghgindan agn 10,5+6,2,
fonksiyon 7,9+3,4 ve total skoru 18,4+8,6 olarak bulundu. Calismamizin sonuglarina gore kiirekgilerin, kavrama kuwveti, kas
testi ve “Patient-Rated Tennis Elbow Evaluation” sonuglan arasinda istatistiksel olarak anlamli iligki bulunmadi (p>0,05).
Sonug: Kiirekgilerde lateral epikondilit semptomlan, kas giicii ve kavrama kuvvetleri arasinda iliski bulunmadi. Bunun
nedeninin, olgu sayisinin az olmasi ve olgulann kiirek cekme siirelerinin homojen dagiimamasi oldugu goriisiindeyiz. Ekipman
modifikasyonlariyla semptomlarn azaltiimasi koruyucu rehabilitasyon olarak dnerilir.
Anahtar Kelimeler: Agri, Tenisci dirsegi, Kas kuweti, Ust ekstremite, Sporcular.

Hosbay Z, Tannverdi M. Is active rowing time associated with lateral epicondylitis symptoms in rowers? J Exerc Ther Rehabil. 2019;6(1):49-54. Kiirekgilerde
kiirek cekme siiresi lateral epikondilit semptomlan ile iliskili midir?
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ine motor control is important for the
Facademic and possibly social realms. Fine
motor skills affect the person’s quality of

life. Grooming tasks such as brushing one’s
hair and putting on makeup require fine motor
coordination. Gross motor ability may impact
on physical appearance, as having the
resources to engage in physical activity will
enhance one’s overall physique.! Forearm and
wrist injuries are relatively common rowers.
Most often, forearm and wrist problems can be
traced back to poor technique or fatigue.23 Both
forearm tendinitis and tenosynovitis are
commonly seen in the rower, and excessive
wrist motion during the feathering action is
usually to blame. Many factors contribute to
forearm and wrist problems in rowers. Wrongly
sized grips, poor rigging, and wet or rough
conditions can cause the rower to use excessive
wrist motion.4

Lateral epicondylitis is characterized by
microtears, collagen  degeneration, and
angioblastic proliferation of the common
extensor tendon. It is also defined by pain at
the lateral side of the elbow, which is increased
by pressure on the lateral epicondyle and
during resisted dorsiflexion of the wrist.
Specific manual tests or palpation at the lateral
epicondyle can aggravate pain. And they are
the most important diagnostic findings for the
lateral epicondylitis.5 This pain is often
exacerbated by gripping activities with grip
strength often impaired. In addition to the
pain, tenderness can locate over the lateral
epicondyle of the humerus at its origin of the
wrist extensor tendons. Rowers are at risk for
overuse injuries defining the wutility of
screening tests for identifying those at risk for
lateral epicondylitis can aid the development of
guidelines for injury prevention. Junior rowers
have higher injury rate than senior rowers.
Training volume was significantly associated
with injury.¢

In rowers have several problems with their
sports which is included lateral epicondylitis.
In the literature, there is no study relationship
between active rowing time and symptoms of
lateral epicondylitis in rowers. In this study,
we aimed to investigate the relationship
between active rowing time, muscle strength,
grasping and symptoms of lateral epicondylitis
in rowers.

Hosbay et al

METHODS

Study design

This study was approved on 04/10/2017
and with the number of 377, by Istanbul
Medipol University Clinical Research Ethics
Committee and conducted according to
Helsinki Declaration Rules.

Forty volunteer rowers from Turkish
National Rowing Team whose age between 16-
33 years participated in the study. All of the
participants were given an informed consent
and permission of parents whose children
under aged 18 years. They were asked to sign
this paper, indicating that they were
participating voluntarily (Figure 1). Forty
subjects were screened using a self-reported,
socio-demographic questionnaire, and
functional scales.

Exclusion criteria of the study:

e If they had an upper extremity
musculoskeletal injury history in the six
months before the study during against
evaluation.

¢ Any neurological or specific orthopedic
problem in the upper extremity.

Methods

The sociodemografic features of rowers
were evaluated by questionnaire. The
questionnaire was included; age, body weight,
body height, body mass index (BMI), and
gender.

Assessment of gross and fine grip strength

For testing with the Jamar® handgrip
(Jamar® Hydraulic Hand Dynamometer, Model
Number: 63785) the participant attempted to
squeeze hand grip dynamometer with
dominant hand to generate as much force as
possible. The participant was seated on a
straight-back armless chair with feet flat on
the floor, shoulder with apart. The
nondominant arm was resting neutrally. The
participant’s forearm was in 90 degree of
flexion. For standardization, it was set at the
second handle position for all subjects. Once
the dynamometer had been adjusted to the
correct position, the participant was instructed
to squeeze the handle as hard as possible.
Three trials were administered, allowing at
least 30 sec between trials for each hand. The
needle was rested at zero after each trial. Each
participant’s score was recorded to the nearest
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kilogram. The middle score of the three trials
serves as the criterion score.” For fine grip
strength evaluations, The American Society of
Hand Therapists recommended positioning the
forearm in the neutral or midposition and
recording the mean of three trials.8 Once the
dynamometer had been adjusted to the correct
position, the participant was instructed to
squeeze the fingers with lateral type grip as
hard as possible. Three trials were
administered, allowing at least 30 sec between
trials for each hand. The needle was rested at
zero after each trial. Each participant’s score
was recorded to the nearest kilogram. The
middle score of the three trials serves as the
criterion score.

Assessment of muscle strength

Manual muscle testing (MMT) is a
procedure for the evaluation of the function and
strength of individual muscles and muscle
groups based on effective performance of a
movement in relation to the forces of gravity
and manual resistance. MMT 1is a convenient,
versatile, quick to apply, and inexpensive
means of assessing muscle strength. MMT is
applied in MMT grading procedures.® Extensor
digitorum communis (EDC), extensor pollicis
longus (EPL), extensor carpi radialis longus
(ECRL) and extensor carpi radialis brevis
(ECRB) were tested manually. The MMT was
shown to be a clinically useful tool, but its
ultimate scientific validation and application
requires testing that employs sophisticated
research  models in  the areas  of
neurophysiology, biomechanics, and statistical
analysis.!0 The scoring of the MMT as Oxford
Scale which that 0=No visible or palpable
contraction, 1=Visible or palpable contraction,
2=Full range of motion gravity eliminated,
3=Full range of motion against gravity, 4=Full
range of motion against gravity, moderate
resistance, 5=Full range of motion against
gravity, maximum resistance.

Patient Rated Tennis Elbow Evaluation

The Patient-Rated Tennis Elbow
Evaluation (PRTEE) measurement was used in
an unconventional manner, and the power
calculation. The scale included pain and
functional disability (specific activities and
usual activities) subtitles. The scoring of the
scale is in the below. In our study we used the
Turkish version of PRTEE questionnaire.l!

Pain subscale - Add up 5 items. Best
score=0, worst score=50.

Specific activities -
score=0, worst score=60.

Usual activities - Add up 4 items. Best
score=0, worst score=40.

Function subscale- (Specific Activities +
Usual Activities)/2. Best score= 0, worst score
=50.

Total score = Pain subscale + Function
subscale. Best score=0, worst score=100

(pain and disability contribute equally to
score).

Statistical analysis

The power analysis of the study was done
with 80% (8=0.20), the confidence interval was
95% and the margin of error was
0a=0.05.According to the power analysis results,
the number of individuals to participate in the
study was at least 37. Statistical analysis was
performed using the SPSS software package
(version 20.0; SPSS, Inc., Chicago, IL, USA) for
Windows. Before the statistical analysis,
Kolmogorov-Smirnov test was used to test for
normal distribution of data. Descriptive
statistics were used to determine differences of
subjects’ demographic and clinical features.
Correlations  between  parameters  were
computed through the Spearman correlation
analysis. The significance value was taken as
p<0.05 in all statistics.

Add up 6 items. Best

RESULTS

The demographical and clinical subject’s
mean value + standard deviation of age,
weight, height, gender, gross and fine grip
strength, manual muscle testing, and PRTEE
were shown in Table 1. There is no significant
difference between active rowing time and
muscle testing that measured ECRL, ECRB,
EPL, and EDC muscles (p>0.05) (Table 2).
There is no correlation between grasp strength,
muscle testing and PRTEE (Table 3).

DISCUSSION

Tennis elbow is frequently seen in overuse
injuries in rowers.!2 At the end of our study,
while there was a statistically significant
relationship between pain and function subtitle
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of PRTEE there was no relationship between
active rowing time, lateral epicondylitis-related
symptoms, muscle and grip strength.

Bhargava et al. was showed about chronic
lateral epicondylitis and grip strength, that all
the subjects with history of trauma, fracture,
surgery, or other medical and non-medical
interventions to elbow, bilateral symptoms,
polyarthritis, upper quadrant
neuromusculoskeletal disorders that might
affect grip strength.!®3 In our study exclusion
criteria were upper extremity musculoskeletal
injury history in the six months before the
study and any neurological or specific
orthopedic problems in the upper extremity as
well.

Masini et al. found that lateral
epicondylitis has been recognized as an upper
extremity complaint in rowers.* In the
literature PRTEE is frequently wused to
evaluate the symptoms of lateral
epicondylitis.’® In our study, we evaluated the
symptoms related with lateral epicondylitis
with PRTEE, which was validated and
validated in Turkish. We chose this test
because it is easy to apply; it evaluates both
pain and function. There was a relationship
between pain and function scores of test. We
think that it caused from similar evaluations
included by the pain and function subtitles of
test. We did not find any relationship between
pain and function scores of active rowing time
and we think that the symptoms of the cases
were not very severe.

In the literature, it is stated that in some
studies the grip strength in patients with
lateral epicondylitis decreases.1617 We also

Hosbay et al

evaluated gross and fine grip strength which
we think that the effected with the symptoms
of lateral epicondylitis. The most common
functional limitation is pain on gripping, and
this can be measured as pain-free grip
strength, which is a reliable and valid measure
that is more sensitive to change than maximal
grip strength.!® In Smidt’s study, examining
grip strength in patients with lateral
epicondylitis, pain-free grip strength and
maximum grip strength was measured with the
Jamar hand held dynamometer.5 In our study
we also wused dJamar Hydraulic Hand
Dynamometer. In Smidt’s study almost perfect
reliability was found for the pain-free grip
strength and maximum grip strength (ICC
0.97). Chourasia et al. found significant
correlations between grip strength and PRTEE
function subscale and pain subscale.l® The fact
that there was no significant relationship
between active rowing times and grip strengths
was due to the fact that the rowing times of the
cases were not uniformly distributed. Manual
muscle testing is one of the most commonly
used methods for assessing muscular strength.
The most commonly used method of assessing
muscle strength is the manual muscle test.
Hand Held Dynamometer (HHD) is also
recommended for objective evaluations.
Limitations of HHD include tester strength,
lack of stabilization and inconsistency with
testing procedures.20 The most commonly
affected muscles are; EDC, EPL, ECRL and
ECRB in lateral epicondylitis. In our study, we
evaluated muscle strength with manual muscle
test because of muscles and ease of application.

50

* Turkish National Rowing Team

45

42

40

¢ not meeting inclusion criterias (n=5)

Vv | * declined to participate (n=3)
V' | e other reasons (n=2)

Figure 1. The flow chart of the participants.
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Table 1. Sociodemographical and physical characteristics of participants.

r

r

r

Mean+SD Min-Max
Age (yrs) 21.37+4.30 16-33
Body weight (kg) 76.88+8.17 69-91
Body height (m) 1.86+0.05 1.78-1.97
Body mass index (kg/m2) 22.16+1.57 19.39-25.46
Grip strength (affected side) (kgf)
Gross 91.33+25.15 25.00-100
Fine 24.62+5.24 15.00-35.00
Grip strength (unaffected side) (kgf)
Gross 89.71+18.02 25.00-100
Fine 23.02+4.64 15.00-35.00
Muscle testing (affected side)
Extensor carpi radialis longus 4.90+0.30 4.00-5.00
Extensor carpi radialis brevis 4.90+0.30 4.00-5.00
Extensor pollicis longus 4.90+0.30 4.00-5.00
Extensor digitorum communis 4.27+0.71 4.00-5.00
Muscle testing (unaffected side)
Extensor carpi radialis longus 5.00+0.00 4.00-5.00
Extensor carpi radialis brevis 5.00+0.00 4.00-5.00
Extensor pollicis longus 5.00+0.00 4.00-5.00
Extensor digitorum communis 4.57+0.50 4.00-5.00
Muscle testing measured as Oxford Scale.
Table 2. Comparisons between active rowing time and muscle testing.
Active rowing time (yrs)
1-2 2-3 3-4 More than 5 p
Muscle testing
Extensor carpi radialis longus 3 2 5 30 0.77
Extensor carpi radialis brevis 3 2 5 30 0.77
Extensor pollicis longus 3 2 5 30 0.77
Extensor digitorum communis 3 2 5 30 0.42
Muscle testing measured as Oxford Scale (0-5) on affected side.
Table 3. Correlations between grip strength, muscle test and, the Patient-Rated Tennis Elbow Evaluation scores.
Patient-Rated Tennis Elbow Evaluation
Pain subscale Function subscale Total score

Grip strength (affected side)

Gross 0.137 0.103 0.007

Fine -0.155 -0.135 -0.049
Grip strength (unaffected side)

Gross 0.128 0.118 0.058

Fine 0.038 0.077 0.123
Muscle testing

Extensor carpi radialis longus -0.054 -0.084 -0.071

Extensor carpi radialis brevis -0.054 -0.084 -0.071

Extensor pollicis longus -0.054 -0.084 -0.071

Extensor digitorum communis -0.169 0.291 0.010

r: Spearman correlation coefficient (p>0.05).
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In our study there is no relationship
between active rowing time and muscle
strength. We think that it caused from ages
and active rowing times have so wide range.

Limitations

The study has not had the control group for
comparing the data. Our measurements were
subjective, not have the objective outcomes as
HHD etc. The demographic characteristics of
rowers have wide range and have differences
for example; the duration of sports, etc. Also we
have no groups which separated by age.

Conclusion

Active rowing time, symptoms related
lateral epicondylitis, muscle and grip strength
were not correlated in rowers. We believe that
early detection of symptoms associated with
lateral epicondylitis will be effective in
developing  appropriate  equipment and
appropriate training technique. In the future
studies including detailed assessments based
on age groups and active rowing times will lead
to protective rehabilitation against overuse
injuries especially in rowers.
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Asemptomatik addlesan voleybolcularda ust/alt trapez

kasl kuvvet oranlarinin incelenmesi: pilot calisma

Atilla Cagatay SEZIK!, Dilara KARA?, Hasan GOKTEN2, irem DUZGUN?,
Zafer ERDEN?, Volga BAYRAKCI TUNAY!

Amag: Bu calisma Tiirkiye Voleybol Federasyonu Spor Lisesi'nde, 15-17 yas grubu voleybol oyunculannda brangin icerdigi
yogun bas iistii aktivitelerin gerektirdigi skapular mekaniklerde dnemli bir yere sahip olan iist/alt trapez kasi kuvvet oranlarini
belilemek amaciyla yapildi.

Yontem: Goniillii 68renciler arasindan calismaya dahil edilme kriterlerini saglayan sporcu grubu 60 kisi (32 kadin, 28 erkek)
olarak belirlendi. Ust ve alt trapez kas kuwetini degerlendirmek igin el dinamometresi ile izometrik kas kuweti
degerlendirmeleri uygulandi. Kas kuwvet testleri, skapulanin hareketinin orta agisinda kasa spesifik olarak yapildi.

Bulgular: Bu calismanin sonucunda iist trapez kas kuvvetinin dominant ekstremitede diger ekstremiteye gore daha fazla
oldugu goriildii (p<0,05). Alt trapez kas kuwveti ise dominant olmayan ekstremitede diger ekstremiteye gore daha fazla
bulundu (p<0,05). Ust/alt trapez kasi kuwet orani dominant ekstremitede 0,95 bulunurken, dominant olmayan ekstremitede
0,88 olarak bulundu. Dominant olmayan ekstremitede skapula depresyonunun (p<0,05),dominant ekstremitede ise skapula
elevasyonunun daha kuwvetli oldugunu gozlendi (p<0,05).

Sonug: Bu calisma ile adélesan voleybol oyuncularinda iist/alt trapez kasi kuvvet oraninin asemptomatik sporcularda
referans olabilecek on verileri elde edildi. Bu sonuglar, calismamizda yer alan adélesan sporcularin skapular kas kullaniminin
ekstremiteler arasinda farkhiliklara sahip oldugunu gosterdi. Dominant tarafta iist trapez kas kuwvetinin daha yiiksek olmasi
bas iistii mekaniklerin gereksinimlerinin skapula kontroliinii degistirebilecegi diisiindiirmektedir. Bu sonuclar, yaralanma icin
risk altinda bulunan asemptomatik adélesan voleybol oyuncularnin belilenmesine yardimci olabilir.

Anahtar kelimeler: Adélesan, Voleybol, Skapula, Trapezius.

Investigation of upper/lower trapezius muscle strength ratio in asymptomatic adolescent
volleyball players: a pilot study

Pumose: Purpose of this study was to investigate of upper/lower trapezius (U/L)muscle strength ratio which has an important
role on overhead scapular mechanics of adolescent volleyball players at Turkish Volleyball Federation Sports Highschool.
Methods: Sixty students (32 women, 28 men) who are eligible and voluntary were included in this study. Isometric muscle
strength was measured with hand-held dynamometer. Muscle strength tests were done as muscle specific when scapula was
at the middle of muscle movement.

Results: Upper trapezius muscle strength was found higher on the dominant side compared to non-dominant side (p<0,05).
Lower trapezius muscle strength was found higher on the non-dominant side compared to dominant side (p<0,05). U/L
Trapezius muscle strength ratio was found 0,950n dominant side and 0,880n the non-dominant side. Scapular depression
was found stronger on the non-dominant extremity (p<0,05) while the other extremity was stronger for scapular
elevation(p<0,05).

Conclusion: As a result of this study, reference normative values of upper/lower trapezius muscle strength ratios in the
adolescent volleyball players was determined. In order to our results, scapular muscle preference of adolescent players have
certain varieties between extremities. Dominant side which has stronger upper trapezius muscle makes us to think that the
requirements of overhead mechanics can lead to scapular control alterations. These results can help to find the asymptomatic
adolescent volleyball players who have higher risk of shoulder injuries.

Keywords: Adolescent, Volleyball, Scapula, Trapezius.
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iteratir, skapulanin omuz
I fonksiyonlarinda 6nemli bir yere sahip

oldugunu gostermektedir.! Skapulanin,
toraksa gére anormal pozisyonlar1 ve
hareketleri, subakromiyal sikisma, rotator kilif
yirtiklar1 ve glenohumeral inferior instabilite
gibi c¢esitli omuz patolojileriyle iligkilidir.2
Bununla  birlikte, skapula ile iligkili
biyomekanikleri diizeltmeye yonelik
calismalarin omuz patolojileri ile iligkili
semptomlar: azalttigr da bilinmektedir.3 Omuz
agris1 olan bireylerde ist trapez kasinin agiri
aktivayonunun anormal skapular hareketlere
neden oldugu ve serratus anterior Kkasi
aktivasyonunun azalmasiyla skapulay1 yukari
dogru translasyona ugrattig: bilinmektedir.4 Bu
caligmalar gostermektedir ki, omuz bdlgesi
kompleks bir yapida olmakla birlikte, omuz
problemlerinin temelinde skapular
biyomekaniklerinin olumsuz etkilenimi yer
almaktadir. Bu nedenle omuz agrisinin veya
problemlerinin nedenleri sadece glenohumeral
eklem ile sinirlandirilamaz.

Voleybol, spora o0zgi temel hareketleri
igerisinde bag lstli aktivitelerin yogun olarak
kullanildigr bir takim sporudur. Fizyolojik
olarak voleybol; oyuncularin yiksek-
yogunluklu aktiviteleri sik¢a
gergeklestirdikleri ve distik-yogunluklu
aktivite periyodunun bunu takip ettigi
intermittant bir egzersizdir.5 Bu sebeple, omuz
agrilar ve disfonksiyonlari voleybol
oyuncularinda olduk¢a sik gorilmektedir.6
Ozellikle skapular kas kuvvetinden etkilenen
skapular pozisyonun voleybol oyuncularindaki
onemi bircok arastirmada  gosterilmekle
birlikte skapula biyomekaniklerinin bozulmasi,
hem yaralanmalar i¢in risk olusturmakta hem

de sportif performansi negatif yonde
etkilemektedir.?
Elit voleybol oyuncularinda, oyunun

getirdigi teknik yiklenme altinda omuz kaslar1
agir sartlar altinda c¢alismaktadir. Omuz
stabilizasyonunun saglanmasinda ve ayrica
basarili bir blok ve smag¢ esnasindaki giig
gelisiminde sorun yasanmamasi i¢in 6zellikle
trapez ve serratus anterior kaslarmin kuvveth
olmas1 gerekmektedir. Bu durum sadece
miisabaka ve antrenmandaki sportif
performans1 gelistirmekle kalmayip ayn
zamanda omuz kompleksinin bitinligini
koruyarak yaralanmalarin say1s1 ve
ciddiyetinde diistis saglamaktadir.8?

Ideal omuz postiri sikhikla bir miktar
elevasyonda ve retrakte olmus skapula ile
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glenoid fossanin bir miktar éne donik olmasi
olarak tanimlamir. Ust trapez kasi omuza
postiral acidan destek olur.10 Ust trapez kasi
ayn1 zamanda levator skapula ve rhomboid
kaslariyla birlikte skapulotorasik eklemde
elevasyon hareketini saglar. Ote yandan
skapulotorasik eklemin depresorler:i ise, alt
trapez, latissimus dorsi, pektoralis mindr ve
subklavius kaslaridir.101t  Alt trapez ve
rhomboid kaslar1i ayni1 zamanda skapula
retraksiyonuna da yardimci olurlar. Tirmanma
veya kiirek cekme gibi aktivitelerde aktiftirler.9
Alt trapez kas1 daha ¢ok omuz abduksiyonunun
gec fazinda aktiftir. Diger taraftan lst trapez
kasi, hareketin baglangicinda belirgin bir
elektromyografi (EMG) aktivasyonu gosterir.
Ac1 arttikca bu aktivasyon dereceli olarak
artar.10

Skapular kinezi olarak kol, bas ustine
kaldirildigi  zaman genel kabul goren
skapulotorasik hareket paterni, skapulanin
yukari dogru rotasyonu, eksternal rotasyonu,
posterior tiltidir.1213 Ust ve alt trapez ile
serratus anterior kaslarinin olusturduklar:
hareket kombinasyonu ve rhomboid kaslar
skapulaya dinamik stabilite saglar. Ust trapez
kasinin temel gorevi, klavikular retraksiyon
yaratarak skapulanin asiri internal
rotasyonunu onlemektir.14 Ote yandan alt
trapez kasinin temel gorevi ise kol elevasyonu
esnasinda skapulay1 yukari dogru
dondirmektir.215

Skapular diskinezi, skapular pozisyon ve
hareketteki degisim olarak tanimlanir.16
Bunlar statik pozisyondayken, skapulanin
medial kenari ve alt agisinda meydana gelen
anormal belirginlesme veya kol elevasyonu ya
da depresyonu esnasinda meydana gelen erken
skapula elevasyonu, yetersiz yukari ve asagi
dogru rotasyonunu ve dinamik hareketleri de
icerir.2 Ozellikle tst trapez kasmin artmig
aktivasyonu ile alt trapez ve serratus anterior
kaslarinin inhibisyonu skapular kinematikleri
degistirmektedir.!? Bu durum aktivasyon
farkina bagh olarak zamanla tst/alt trapez kas
kuvvet oraninin yikselmesine neden
olmaktadir. Artmig list trapez kas kuvveti, alt
trapez kasi kuvveti ile dengelenemezse omuz
elevasyon sirasinda olmasi gereken skapular
yukar1 dogru rotasyon hareketi yerine skapular
elevasyon meydana gelir.!8 Bu da subakromiyal
araligin daralmasina yol acgabilir. Dolayisiyla
ust/alt trapez kas kuvvet oraninin dismesi
skapular mekaniklerin voleybol oyuncularinda
korunmasina yardimeci olacaktir.
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Yiiksek diizeyde kas aktivitesini gerektiren
bag lstii hareketlerin yogun olarak kullanildig:
branglarda yarisan sporcularda, diigik dizey
kas aktivitesi olan ancak ¢ok sayida tekrar
iceren, rutin veya statik aktivitelere sahip
kigilerde omuz agrisi oldukca sik
gozlenmektedir.1920 Bag 1stii sporu yapan
sporcularda yapilan bir ¢galigmada, sporcularin
%41,8nin omuz problemlerine sahip oldugu
gosterilmigtir.2! Bag listli aktiviteleri yogun bir
sekilde iceren sporlardan biri olan
voleyboldabiyomekanik  bozukluklara bagh
omuz agrist goériilme ihtimali oldukg¢a yiksek
olacaktir.

Statik ve dinamik dengedeki bozukluklar
skapulada fonksiyonel instabilitelere neden
olabilmektedir.22 Mekanik veya fonksiyonel
instabilitelerin meydana gelmesi ise
sporcunun, sportif performansinin diismesine
ve omuz yaralanmalarina agik hale gelmesine
neden olabilir.

Calismamiz asemptomatik adolesan
voleybol oyuncularin skapular mekaniklerinde
onemli bir yere sahip tst/alt trapez kas1 kuvvet
oranlarin1 belirlemek amaciyla yapilmigtir.
Ileriki c¢alismalarda yaralanma ile iligkili
olabilecek risklerin belirlenmesinde adélesan

voleybol oyuncularinda referans degerleri
olacak bir pilot calisma olmasi
hedeflenmektedir.
YONTEM
Bireyler
Turkiye Voleybol Federasyonu Spor

Lisesinde okuyan 15-17 yas grubu o6grenciler
goniilli olarak katildi. Biitiin degerlendirmeler
Tirkiye Voleybol Federasyonu Spor Lisesinde
gerceklestirildi. Gonulli 6grenciler arasindan
calisgmaya dahil edilme kriterlerini saglayan
sporcu grubu 60 kisi (32 kadin, 28 erkek)
olarak belirlendi.

Arastirma icin gerekli izinler okul
yonetimi, katilimcilarin velileri ve
katilimcilardan alindi. Katilimcilar ve veliler
yapilacak olan bu c¢alismada uygulanacak
yontem, ¢alismanin siliresi ve amaci konusunda
detaylh olarak bilgilendirildi ve aydinlatilmig
onam formu imzalatildi. Planlanan bu
calismamiz  icin  Hacettepe  Universitesi
Girigimsel Olmayan Klinik Arastirmalar Etik
Kurulu'ndan gerekli izinler alind1 (25.10.2016,

GO 16/644-15). Bireylerin él¢iimlerinin tamami
ayn1 arastirmaci tarafindan gerceklestirildi.

Calismaya dahil edilme kriterlertr:

-Aragtirmaya katilmak i¢in géniilli olmak

-Haftada en az 3 gun 60 dakika diizenli
olarak voleybol antrenmani yapmak

-En az 1 yildir amatoér olarak voleybol
oynuyor olmak

Calismaya dahil edilmeme kriterleri:

-Devam eden omuz agrisi olmak

-Omuz cerrahisi ge¢irmis olmak

-Tanis1 konmusg sistemik herhangi bir
hastaligi olmak

-Ayn1  zamanda bagka Dbir
antrenmanlarini yapmak

-Herhangi bir kas iskelet sistemi problemi
olmak

Demografik bilgiler

Katilimcilardan yas, boy uzunlugu, viicut
agirhigl, haftalik antrenman saatleri, spora
basladig1 yas, dominant ekstremite (smac kolu)
ve Ust ekstremite uzunlugu demografik
bilgileri alinda.

brangin

Ust ve alt trapez kas kuvveti
degerlendirmesi
Kas kuvvet testleri, skapulanin

hareketinin orta acisinda kasa spesifik olarak
yapildi. Hareketin orta agisi, optimal uzunluk-
gerim iligkisi nedeniyle maksimum izometrik
kontraksiyonu saglayabilmek ic¢in segildi.
Katilimcilar skapula orta agida durdugu
esnada  dijital  hand-held  dinamometre
(Lafayette manuel muscle tester, Lafayette
instruments©, A.B.D.) ile degerlendirildi.
Direng, uygulayict ile katilimcinin eforlar
esitleninceye kadar artirildi. Michener vd.
yapmis olduklar1 giivenirlik arastirmasinda
ICC (intraclass  correlation  coefficient)
degerlerini 0,89 ile 0,96 arasinda
bulmuslardir.23

Alt Trapez kasi icin test, kuvvet spina
skapulanin tam orta noktasindan, superior ve
lateral yonlerde, humerus 140° elevasyonda
iken humerusun uzun eksenine paralel olarak
uygulandi. Kol elevasyon acgisinin degistigi
durumlarda test gegersiz sayildi ve test
tekrarlandi. Bu test icin skapular hareket,
adduksiyon ve depresyondur (Sekil 1).23

Ust Trapez kasi icin, dinamometre
katilimc1 oturur pozisyonda iken superior
skapulanin tstiine konuldu. Kuvvet, direkt
olarak inferiora skapulanin  depresyonu
yoninde uygulandi. Gévde ve servikal lateral
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fleksiyon goruldiginde test gecersiz sayildi ve
tekrarlandi. Bu test icin skapular hareket,
elevasyondur (Sekil 2).23

Bitin katilimcilar kas kuvvet testlerini
ayni sirada tamamladilar (Alt Trapez, Ust
Trapez). Uygulayici, uygulama esnasinda
katilimcilara sonuglar hakkinda herhangi bir
bilgi vermedi.Her kas igin test 3 defa
tekrarlandi ve her Dbir testin kilogram
cinsinden ortalamasi nihai sonug¢ olarak
cinsinden kabul edildi.23

Istatistiksel analiz

Veriler SPSS 23.0 IBM Corp. Released
2015. IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp.)
programiyla analiz edildi. Siirekli degiskenler
ortalama + standart sapma, ortanca (en kiiciik
ve en biiyiik degerler), kategorik degiskenler
say1 ve yuzde olarak verildi. Ust trapez kas
kuvvetinin ekstremiteler arasinda
kargilagtirilmasinda iki es arasindaki farkin
onemlilik testi (bagimh gruplarda t testi), Alt
trapez kas kuvvetinin ekstremiteler arasinda
karsilastirilmasinda Wilcoxon eslestirilmis iki
ornek testi kullamldi. Ust/alt trapez kas kuvvet
oranlarinin ekstremiteler arasinda
karsilagtirilmasinda bagimli gruplarda t testi
kullanildi. Istatistiksel anlamhlik degeri 0,05
olarak kabul edildi.

L ,
Sekil 1. Trapez kasimin alt parcasi icin kuwvet
degerlendirmesi.

Sezik et al

s ——

$ekil72. Trapez kasinin st parcasi icin  Kuvvet
degerlendirmesi.

BULGULAR

Tanimlayici veriler

Calismaya 60 amatér voleybol sporcusu (32
kadin, 28 erkek) dahil edildi. Bireylerden 3
kisinin dominant ekstremitesi sol, digerlerinin
ise dominant ekstremitesi sag tarafti.
Calismaya katilan bireylerin; yas, boy, viicut
agirhigr, vicut kiitle indeksi, haftahk
antrenman siiresi ve spor yasindan olusan
tanimlayici1 degerleri Tablo 1’de gosterildi.

Ust ve alt trapez kaslarinin kuvvet
degerlendirmeleri

Ust trapez kasmmin kuvveti dominant
ekstremitede diger ekstremiteye gore daha
fazla oldugu gorilda. Alt trapez kasinin
kuvveti ise dominant olmayan ekstremitede
diger ekstremiteye gore daha fazla bulundu
(Tablo 2). Ust/alt trapez kasi kuvvet oranlari
dominant ekstremitede diger ekstremiteye gore
daha fazla bulundu (p<0,05) (Tablo 2).
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Tablo 1. Calismaya alinan sporculann demografik bilgileri
(N=60).

X+SD
Yas (yil) 15,15+0,40
Boy (cm) 175,57+8,44
Viicut agirhg (kg) 63,75+8,62
Viicut kiitle indeksi (kg/m?) 20,17+2,31
Haftalik antrenman siiresi (saat) 12,17+7,53
Sporyasi (y1l) 3,30+1,99

TARTISMA

Calismaya gonulli olarak 15-17 yaslari
arasinda voleybol oynayan omuz agrisi
olmayan ve omuz cerrahisi ge¢irmemis 60 birey
dahil edildi. Dominant olmayan ekstremitede
skapula depresyonunun dominant
ekstremitede ise skapula elevasyonunun daha
kuvvetli oldugunu goézlendi. Ayrica ust/alt
trapez kasi kuvvet oranlari bu durumla paralel
olarak dominant ekstremitede daha fazla
oldugu bulundu. Voleybol sporunun dominant
ekstremitenin daha c¢ok kullanildigr bir spor
olmasinin yani sira bu ekstremitenin yogun
olarak bag usti aktivitelerde kullanilmasi bu
kuvvet farkliliginin gorilmesine yol agmis
olabilir.

Michener vd. izometrik skapular kas
kuvveti Ol¢imlerinin giivenirlik c¢aligmalarini
yaptiklar1 arastirmalarinda ICC degerlerini
0,89 ile 0,96 arasinda bulmuslardir. Ancak
testler sirasinda elde edilen EMG degerlerine
bakildiginda, tist ve alt trapez aktivitesi kendi
testlerinde en ¢ok aktiviteye sahip olan kaslar
iken, orta trapez ve serratus anterior
kaslarinin kendi testleri esnasinda diger
kaslarin daha yiksek EMG aktivitesine
olduklarmni bulmuslardir.28 Calismamiz bu
arastirmadaki izometrik degerlerle benzerlik
gostermektedir. Literatiirde adolesan
sporcularda skapular kuvveti degerlendiren
arastirma sayis1 oldukg¢a azdir. Cools vd.’nin
adolesan tenis oyuncularmin tanimlayici
verilerini arastirdiklar1 c¢alismalarinda, Ttst,
orta ve alt trapez kaslar1 ile serratus anterior
kaslarinin kuvvet degerlerini incelemis, st
trapez ve serratus anterior kaslarinin
dominant ekstremitede daha kuvvetli oldugunu
bulmuslardir. Orta ve alt trapez kaslarinda ise

fark go6zlenmemistir. Ancak arastirmacilar
bulunan degerleri sporcularin agirliklar: ile
normalize ettiklerinde Dbitiin  degerlerin
ekstremiteler arasinda farklilik géstermedigini
bulmugtur.2¢ Wilk vd. profesyonel beyzbol
oyuncularinda  izometrik  skapular  kas
kuvvetlerini  degerlendirmigler, dominant
ekstremitenin dominant olmayan ekstremiteye
kiyasla daha kuvvetli skapula depresyonuna
sahip oldugunu bulmuslardir.25 Voleybol
oyuncularinda yapmis oldugumuz
caligmamizda bu arastirmaya =zt olarak
dominant olmayan ektremitede skapula
depresyonunun daha kuvvetli oldugunu
gozlenmisgtir. Elde ettigimiz bu sonuglar
caligmamizda yer alan sporcularin elit
sporculara kiyasla skapular kas kullaniminin
farkli oldugunu gostermistir. Dominant tarafta
ust trapez kas kuvvetinin daha yiiksek olmasi
bag lstii mekaniklerde skapular kontrollerinin
degistigi dolayisiyla kuvvet c¢iftleri arasindaki
dengenin bozuldugu so6ylenebilir. Smith vd.
subakromiyal sikisma problemi olan bireylerde
kuvvet oranlarini 2,13-4,17 arasinda bulurken,
patolojisi olmayan bireylerde ise bu oranlari
1,35-2,25 arasinda bulmustur.26 Skapular
kuvvet ciftlerinin optimal olarak kasilmalar:
gerekmektedir. Aksi takdirde tek bir kasin
asiri yiklenilmesi kuvvet ciftlerinde
disfonksiyonlarin yasanmasina neden olabilir.4
Gozlenen bu durum sporcularin temel voleybol
hareketlerini uygulamadaki teknik farkliliklar:
sebebiyle de meydana gelmis olabilir.
Sporcularin skapular yukari dogru rotasyonu
artirmak i¢in Ust trapez kasindan daha ¢ok
faydalanmalari omuz eklemini eleve ederken,
orta ve alt trapez kaslarinin optimal kasilma
uzunluklar1 ve yonlerinin degismesi nedeniyle
yeterli olarak aktive olmalarina engel olabilir.
Ayrica alt trapez kasi bu nedenle dominant
tarafta daha zayif olarak goézlenmis olabilir. Bu
durum ise skapular stabilizasyonun
zayiflamasina yol acabilir. Spora baslangic
déneminde temel voleybol hareketlerinde dogru
motor 6grenmenin gerceklestirilmemesi
ilerleyen yillarda oyuncularin farkl
kompansatuar mekanizmalar gelistirmelerine
veya ust ekstremitenin asir1i  kullanim
yaralanmalarina agik hale gelmelerine neden
olabilir.

Bu calismanin homojen bir sekilde hem
kadin hem de erkek bireylerden olusmasi,
katilan bireylerin diizenli olarak sadece

Journal of Exercise Therapy and Rehabilitation



Tablo 2. Ust ve alt trapez kuwvetleri ve kuvvet oranlan.
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Dominant Dominant olmayan
X+SD X+SD p
Ust trapez (kg) 19,12+4,09 18,34+3,65 0,019*
Alt trapez (kg) 20,28+3,39 21,16+3,83 0,001*
Ust/Alt trapez kasi kuvvet orani 0,95+0,19 0,88+0,21 0,006*

* p<0,05.

voleybol branginin antrenmanlarini yapmalari
ve sadece adélesan bireylerin calismaya dahil
edilmesi sebebiyle 6zel ve izole bir grupla

yapilmis olmasi ¢alismamizin giliclini
artirmaktadir.

Limitasyonlar

Calismaya alinan  bireylerin  sadece

voleybol branginda yer almalari nedeniyle diger
spor dallarinda yer alan sporcular igin bu
sonuglar farklilik gosterebilir. Ayrica
¢alismanin hem sadece bir okulda bulunan
sporcular hem de 15-17 yas araliginda bulunan
sporcularda yapilmis olmasi sonuglarin genel
popiilasyona uygulanabilirligini azaltmaktadar.

Sonug

15-17 yas aras1 asemptomatik voleybol
oyuncularinda yapilan bu calismada
literatlirde eksik oldugu gozlenen; saghkh
bireylerde tist/alt trapez kasi1 kuvvet oram
degerleri incelenmigtir. Sonug olarak,
asemptomatik adélesan voleybol oyuncularinda
ust/alt trapez oranlarina referans olabilecek 6n
veriler elde edilmigtir. Elde ettigimiz bu

sonuglar c¢alismamizda yer alan adoélesan
sporcularin  skapular kas  kullaniminin
ekstremiteler arasinda farkhiliklara sahip

oldugunu gostermistir. Dominant tarafta ust
trapez kas kuvvetinin daha yiliksek olmasi basg
istli mekaniklerin gereksinimlerinin skapula
kontroliinii degistirebilecegi diistindiirmektedir

Tesekkiir: Yok.
Cikar catigmasi: Yok.

Finans: Yok.
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Participation into daily life of children with cerebral palsy

with multidimensional perspectives: a study protocol

Mintaze KEREM GQN EL!, Hilal 0ZCEBE2, Umut ECE ARSLAN3, Ayse NUMANOGLU AKBAS*,
Cemil 0ZAL?, Ozge CANKAYAL, Kiibra SEYHAN, Merve TUNCDEMIR?, Sefa UNES!

Purpose: This research study aimed to examine the relationship between participation and quality of life with impairment and
environment (physical, social and attitudinal) aspects in children aged 2-18 years with cerebral palsy (CP) according to
framework of International Classification of Functioning, Disability and Health.

Methods: A population-based study of children with CP sampled from 9 different districts of metropolitan area in Ankara will
participate. Children were visited in special education and rehabilitation centers and inclusive schools in Ankara and totally
450 children with CP and their parents will be included. The project has two stages: translation, adaptation, validity and
reliability study of Life Habits Questionnaire (LIFE-H) and determination of quality of life and participation levels and familial
status. In the second stage, beside the LIFE-H, Child Health Questionnaire Parent Form-50 (CHQ-PF 50), Pediatric Disability
Inventory (PEDI), Pediatric Outcomes Data Collection Instrument (PODCI), Pediatric Quality of Life Inventory (PedsQL), Impact
on Family Scale (IPFAM) and Measurement Process of Care- 56 (MPOC-56) will be used.

Conclusion: This project is original in its methods by directly engaging children with CP and their families, while studying in
quantitative terms the crucial outcomes of participation and quality of life.

Keywords: Cerebral palsy, Participation, Quality of life, Parents.

Cok boyutlu bakis acisiyla serebral palsili cocuklarin giinlilk yasama katilmlar::

calisma protokolii
Amag: Projenin amaci, 2-18 yas arasi serebral palsili (SP) cocuklarda, islevsellik, yeti yitimi ve saghgin uluslararasi
siniflandirmasina uygun olarak, katlimin ve yasam kalitesinin bozukluk ve gevre ile (fiziksel, sosyal ve tutumsal) olan
iligkilerinin incelenmesidir.
Yontem: Popiilasyon temelli bir calisma olarak, Ankara kent merkezindeki 9 ilceden SP’li cocuklar katilacaktir. Ankara’da
yasayan ve ozel egitim ve rehabilitasyon merkezleri ile kaynastirma okullanna devam eden 450 cocuk ile ebeveynleri
calismaya dahil edilecektir. Calismanin, Life Habits (LIFE-H) anketinin Tiirkceye cevrilmesi, uyarlanmasi, gecerlik ve
giivenilirlik cahigsmalarinin yapiimasi ile yasam kalitesi, katihm diizeylerinin belilenmesi ve ailesel durumun degerlendirilmesi
olmak iizere iki asamasi vardir. ikinci asamada LIFE-H anketinin yani sira, Gocuk Saghgi Anketi Ebeveyn Formu-50 (CHQ-PF-
50), Pediatrik Engellilik Envanteri (PEDI), Pediatrik Veri Toplama Araci (PODCI), Pediatrik Yasam Kalitesi Envanteri (PedsQL),
Aile Etki Olgegi (IPFAM) ve Bakim Siiregleri Olcegi- 56 (MPOC-56) kullanilacaktr.
Tartisma: Bu proje, dogrudan SP’li cocuklar ve onlann ailelerini dahil ederek, katihm ve yagsam kalitesi gibi nicel terimler ile
ilgili sonuclan temel alan yontemi agisindan orijinaldir.
Anahtar kelimeler: Serebral palsi, Katilim, Yasam kalitesi, Ebeveynler.

Kerem Giinel M, Ozcebe H, Ece Arslan U, Numanoglu Akbas A, Ozal C, Cankaya 0, Seyhan K, Tuncdemir M, []ne§ S. Participation into daily life of children with
cerebral palsy with multidimensional perspectives. J Exerc Ther Rehabil. 6(1):62-70. Cok boyutlu bakis acisiyla serebral palsili cocuklarin yasama katilimlari:
calisma protokolii.
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difficulties on problem solving,

communication and socialization and
spasticity, dystonia, joint  contracture,
abnormal bone development, poor balance, loss
in selective motor control and lack of strength.!
Health related quality of life (HRQoL) is
necessary to handle together both for child and
parent in children with CP. Assessment of
HRQoL in children with CP includes more
physical  functions, activity  limitation,
emotional stress, communication problem
between child and parent, limitation in school
life and difficulties in treatment of the
disease.23

According to results of a quality of life
measure that patient-reported by the child
with CP, children with CP have lower quality
of life level than healthy peers at social support
field and HRQoL level is lower in emotional
state, social support and self-management
fields.4 Colver reported that changeable factors
as pain, parental stress, psychological factors
have positively and negatively effects on
quality of life in children and young people
with CP.5 Varni reported that, HRQoL is
affected by several factors like physical and
psycho-social health, emotional, social and
school functions according to children with CP
and their parents. HRQoL become worse with
decrease of motor functional level and quality
of life of children with quadriplegia is lower
than children with hemiplegia.é

International Classification of Functioning,
Disability and Health - ICF of World Health
Organization (WHO) includes the term of
“participation and accepted all over the world.
Assessment of activity and participation beside
of bodily structure and functions became more
important with ICF evaluation. Participation of
children into the daily life provides to create
social relationships and develop physical,
cognitive and communication skills for gain
adaptive behaviors.?

Movement capacities, educational and
home life, leisure activities and social
relationships of children with CP evaluated as
the indicators of participation into the life.8The
children in Level I and II (who can walk
independently) of Gross Motor Function
Classification System (GMFCS) have higher
activity and participation into the life than
children in GMFCS Level III-V (who use

Children with cerebral palsy (CP) have

assistive device for walking or not able to
walk). Additionally, the most important factors
on participation 1in school and social
environment are determined as GMFCS and
cognitive levels.”®

Rehabilitation strategies in children with
CP are based on increasing activity skills by
eliminating functional impairments and to
increase their participation into life.10

Recent years, family centered therapy
including hospital care is also accepted as one
of the successful participation interventions.?

According to study of Serdaroglu et al,
prevalence of CP in Turkey is reported as 4.4
per 1000 birth.1t Although the exact numbers
of people with CP is unknown, it is estimated
that 150.000 children with CP under 18 years
of age live in the country, and the affected
population is much higher with their families.
Different measurements are used to evaluate
quality of life in children with CP in Turkey,
but the studies on participate into the life are
still restricted.

Life Habits Questionnaire (LIFE-H) which
is one of the most used scale to evaluate the
participation and quality of life for CP will be
adapted into the Turkish language and
validation and reliability studies will be
conducted.12 Interpersonal and social
relationships, focusing on social participation
will be investigated in this project. It is also
aimed to find out the determination of
individual, familial and social barriers on
participation into the life for contribution of the
intervention plans in the country. One of the
aims of this project is to evaluate participation
in children with CP beside of motor functions,
cognitive development and quality of life
dimensions. In our study, participation levels of
children with CP age between 2-18 years and
their families living in Ankara metropolitan
area in different districts will be determined.

METHODS

Our project has two stages according to our
aims; the first stage is validation and reliability
study of the “LIFE-H” questionnaire and the
second stage is “evaluation of physical and
social indicators of factors related with
participation”.
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Ethical approval was gathered from
Hacettepe University Non-invasive Clinical
Researches Ethical Committee (GO 14/451-11
and GO 14/431-10). The inform consent was
taken from the families. Verbal permissions
were taken from Special education and
rehabilitation centers in the project.

First stage: The LIFE-H Questionnaire
translation, cultural adaptation, validity, and
reliability

The LIFE-H Questionnaire was developed
from “Disability Creation Process” model and
investigates interaction of child with his
environment.10

The LIFE-H questionnaire evaluates
degree of difficulty during perform life habits
and the type of aid needed (assistive device,
adaptation or anyone’s support). The LIFE-H
has two main parts as daily activities and
social roles. Questionnaire has three age group
forms for 0-4 years, 5-13 years and 16 years of
age and more and can be filled by the children,
parents, caregivers or health professionals.10

The LIFE-H has three main scores as daily
activities total score (mean of feeding, physical
fitness, self-care, communication, shelter,
movement ability dimensions); social role total
score (mean of responsibilities, interpersonal
relationships, social life, education, leisure
activities dimensions) and the LIFE-H total
score (mean of all dimensions).10

Each item in the questionnaire is scored
between 0-9; “0” score shows “cannot be held
activity or social role or not completed” and “9”
score shows ‘optimal social participation”
(completing activity or social role without any
difficulty and aid).13.14

Satisfaction level is also scored for each
item, but satisfaction scores are not added to
the total score of the scale. If any item of life
habits is not suitable for the person or ever
tried, it will evaluate as N/A (not applicable)
and will not be added to total score. 13.15

Translation into the Turkish and cultural
adaptation

The approval was received from The
International Network on the Disability
Creation Process (INDCP) to adapt LIFE-H
questionnaire into the Turkish. Questionnaire
was translated independently from English to
Turkish by two physiotherapists with good
level of English experienced in pediatric
rehabilitation. Both  translations  were

Kerem Giinel et al

compared and two physiotherapists finalized
the first Turkish version of the questionnaire.
A native English speaker translator back
translated the translated questionnaire into
English, and it was checked by a linguistic
expert and compared with original
questionnaire.

The cultural adaptation was done and the
questionnaire was reviewed by the parents
have a child with CP. The questionnaire was
also evaluated by five physiotherapists
experienced in CP and a neuro-pediatrician for
confirmation to Turkish culture.

The last version of questionnaire was used
in validity and reliability study in the project.

Validity study

Pediatric  Outcome Data  Inventory
(PODCI) was used as valid and reliable gold
standard measurement that is adapted by
Dilbay Keskin and Kerem Gunel to assess
criterion-dependent validity of Life-
H.1617Spearmen’s rho correlation coefficient
was used for validity analysis.

Reliability study

In this stage, 89 children with CP and
their parents were included and 47 of the
children were boys (52.8%) and 42 of them were
girls (47.2%). Three age groups were identified
according to LIFE-H as 2-4, 5-13 and 14-18
years of age and age distribution was 25
(28.1%), 42 (47.2%) and 22 (24.7%) respectively.
Only one child with CP per family was included
for reliability study. The retest questionnaire
was applied after 15 days after the first
application of the test. Internal consistency was
analyzed with Cronbach’s alpha coefficient and
Spearman’s rho correlation coefficient was used
for test-retest analyzes.

Second stage: Evaluation of physical and
social indicators of quality of life and
participation in children with CP

In the second stage, it is planned to reach
children with CP in special education and
rehabilitation centers and special education
schools in Ankara metropolitan area. According
to power analyzes, it was planned to reach 450
children with CP and their parents within 95%
confidence interval.

Ten different measurements involved in
four different fields were applied beside the
questionnaire form including sociodemographic
properties, service and care requirements
questions for children with CP and their
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parents. Each scale has questions to evaluate
different aspects of quality of life, participation
into the life, social and interpersonal relations
and motor functions.

The measurements were given in detail
below:

1. Disability level and classifications

Pediatric  Evaluation  of  Disability
Inventory-PEDI
Pediatric  Evaluation  of  Disability

Inventory (PEDI) is used to evaluate the level
of disability in the children with disability.
PEDI is a comprehensive and discriminative
clinical measurement for functional ability and
performance of children with disability,
developed for especially evaluate the children’s
functions who are younger than 7.5 years of
age. PEDI consists of three main section as
functional skills, aids of caregivers and
modifications. Functional skills part evaluates
child’s functional abilities in three sub-parts as
self-care, mobility and social functions
Caregivers evaluates according to disability
condition of the child and their needs.
Modifications part evaluates environmental
modifications and devices child uses in daily
life skills. The original test was developed by
Haley et al'819 and validity and reliability of
the Turkish PEDI was showed by Erkin et al.
and high Cronbach’s alpha coefficients (> or
=0.98), high ICC values (> or =0.96) and high
Spearman correlation coefficients (> or =0.86)
were found.20

Gross Motor Function Classification
System- GMFCS
Functional status of individual is

determined by using standardized classification
systems. Expended and revised Gross Motor
Function Classification System GMFCS will be
used to classify gross motor functions of
children. GMFCS was developed by Palisano et
al for children with CP and based on child’s
self-initiated movements as sitting or walking.
GMFCS has five levels and the differences
between levels are meaningful for daily life and
based on functional limitations, necessity of
handhold assistive devices (walker, crutches or
walking stick) or wheeled mobility devices and
quality of movement as less. Expended and
revised version of GMFCS includes young
people age between 12-18 and emphasis ICF
terms.2! The Turkish version of GMFCS will
use in project that was adapted by Kerem

Gunel et al, the validity and reliability of this
version was showed in children with CP by El
et al and the ICC between two physicians was
0.97 and the total agreement was 89%; the
overall weighted p was 0.86. High test-retest
reliability was found (ICC: 0.94) and the total
agreement was 756% for test-retest reliability.2!

Manual Ability Classification System-
MACS

Manual Ability Classification System
(MACS) is used to determine hand functions.
MACS was developed by Eliasson et al in 2006
for children with CP aged 4 years and above
and was developed to classify how children
with CP use their hands when handling objects
in daily activities. The MACS has five levels
and levels based on ability of grasping objects
of the child and necessity of aid or adaptation
during perform hand activities in daily life.22
MACS was adapted into the Turkish and
validity and reliability of this version was
showed by Akpmar et al. The inter-rater
reliability of the Turkish version was high; the
ICC ranged from 0.89 to 0.96 among different
professionals and parents. Between two
persons of the same profession it ranged from
0.97 to 0.98. For the test-retest reliability it
ranged from 0.91 to 0.98.23

Communication Function
System-CFCS

Communication function of children with
CP is classified with Communication Function
Classification System (CFCS) within project.
Hidecker et al. developed CFCS in 2011 as a
valid and reliable system.2¢ The CFCS has five
levels which classify daily communication
performance in individuals with CP and mainly
focused activity and participation levels of ICF.
Each CFCS level determine all communication
performance rather than communication
ways.24 In this project, the Turkish version of
CFCS that was adapted into the Turkish by
Mutlu et al, will use.

2. Quality of life measurements

Pediatric  Outcome  Data
Instrument -PODCI

The Pediatric Outcome Data Collection
Instrument (PODCI) was developed by
Pediatric Outcome Data developing group
(American Orthopedic Surgeons Academy,
North America Pediatric Orthopedia
Association, American Academy of Pediatrics
and Shriner Hospitals). PODCI consists from

Classification

Collection
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five dimensions; upper limb function, physical
function and sport, transfer and basic mobility,
pain and happiness/satisfaction; additionally,
there 1s an expectation dimension evaluates
expectation from treatment only for children.25
The validity and reliability study were done by
Daltroy et al. and internal reliability of the
PODCI is good to excellent (Cronbach’s
alpha=0.82-0.95), test-retest reliability is good
to excellent (Pearson correlation
coefficient=0.71-0.97).25 Internal consistency of
the Turkish version of the PODCI was reported
as acceptable (alpha=0.93) and test-retest
reliability is quite high (ICC=0.992).17

PODCI has three forms according to age
groups; 2-10 years old age group child form
filled by parents of children with CP, 11-18
years old age group adolescent parent form
filled by parents and adolescent form filled by
adolescent by themselves. Scores of the PODCI
are calculated for each dimension separately
and scores change between 0-100, higher score
reflects better health condition (Daltroy, Liang
et al. 1998) and measure has its own
calculation tool.25

Child Health Questionnaire Parent Form-
CH@® PF-50

Child Health Questionnaire Parent Form
(CHQ PF-50) was developed by Landgraf et al.
in Boston University for parents of children
and adolescents 5 to 18 years of age. The
questionnaire contains 50 questions and
consists of 14 subscales that are role
functioning: emotional/behavior, role
functioning: physical, bodily pain, general
behavior, mental health, self-esteem, general
health perception, parental impact: emotional,
parental impact: time, family activities, family
cohesion, change in health.26

The change in health condition of child is
categorical, compare the health state with a
year ago and is not included into the analysis.
Subscales standardized scores changes between
0 to 100 and higher scores reflect better health
condition.26 The questionnaire was adapted
into the Turkish by Ozdogan et al. and validity
and reliability study was shown in children
with rheumatoid arthritis in 2001.27 For the
Turkish CHQ  PF-50, Pearson items
correlations with its scale were greater by at
least 1 SE for 92% of the items (62% by 2 SE;
Cronbach’s alpha was 0.7 for 10/11 (91%)
measurable health concepts (.e. Health
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concepts with more than 1 item) of the CHQ
(overall 0.97; range 0.66-0.96) with the
exception being BE (0.66). Also the 15 CHQ
health concepts showed a poor reproducibility
with a median of 0.1 (range -0.4 to 0.6).27

Pediatric Quality of Life (PedsQL)

Pediatric Quality of Life (PedsQL) was
developed by Varni et al. to measure HRQoL in
children and adolescents from 2 to 18 years of
age in 1999 and evaluates physical health,
emotional functioning and social functioning
dimensions. Scoring is done at three fields;
measure total score, physical health total score
and psychosocial health score that is calculated
from emotional, social and school functioning
item scores and consists of 23 items. PedsQL is
one of the general quality of life measurements
that can be used in large populations as school
and hospital settings and suitable both
children and adolescents with any disease and
healthy. In scoring, higher scores reflect better
HRQoL.28 The reliability and validity of the
Turkish test was reported by Cakin Memik
(2005) for from 13 tol8 years of age and
according to their study, the internal
consistency of the scale (Cronbach’s alpha
coefficient) was 0.82 for the child self-report
and 0.87 for the parent proxy report. The
PedsQL scores of both the child self-report and
parent proxy report showed a statistically
significant low to medium level of inversely
proportional correlation with many indicators
of morbidity and illness burden. Uneri (2005) et
al. were reported the reliability and validity of
the Turkish test for from 2 to 7 years of age.2930

3. Impact on the family

Measure of Processes of Care- MPOC

The Measure of Processes of Care (MPOC)
is the most widely used to measure evaluation
of the experience of the family based on their
own notifications and related to rehabilitation
centers and service providers; developed by
King et al. in 1995 in children with different
kinds of disability.3t MPOC is a questionnaire
published in two different versions to assess
how parents with disabilities have an impact
on their children's psychosocial status. MPOC-
56 consists of 56 questions evaluating the
institutions where the child receives service
and the employees in these institutions.
MPOC-20 is a shortened and simplified version
of the MPOC-56 and consists of 20 selected
questions.32:33
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MPOC assesses the services offered in five
areas: competence and co-operation providing
general information, providing child-specific
information, coordinated and comprehensive
care, and respectful and supportive care. The
Turkish translation was done by Turker et al.
and the Turkish form will be used.

Impact on Family Scale- IPFAM

Impact on Family Scale (IPFAM) was
developed in 1980 by Stein and Riessman to
evaluate the effects of pediatric chronic health
conditions on patients and their families. In
their research, the “effect” is defined as the
effect of the child's disease on the family
system. The scale consists of 27 items and
consists of five areas: Economic impact, social
impact, familial impact, personal difficulties
and coping strategies.3* The Turkish validity
and reliability study was conducted by Bek et
al. in 2009 in children with developmental
disabilities.3?

Test-retest reliability of the Turkish
IPFAM was found to be ICC = 0.953 for total
impact, 0.843 for financial support, 0.940 for
general impact, 0.871 for disruption of social
relations and 0.787 for coping. Internal
consistency was tested using Cronbach's alpha
and was found to be 0.902 for total impact of
IPFAM. For construct validity the correlation
between total impact score of IPFAM and
WeeFIM was r=-0.532 (p<0.001) and the
correlation between total impact score of
IPFAM and the physiotherapist's evaluation
was r=0.519 (p<0.001).35

DATA COLLECTION

The questionnaire consisting of
sociodemographic characteristics of children
and families and 10 different scales were
applied face to face by physiotherapists
working with cerebral palsy cases. Children
with CP who are registered to Guidance and
Research Centres in Ankara metropolitan area,
Cankaya, Yenimahalle, Altindag, Mamak,
Keciéren, Sincan, KEtimesgut, Pursaklar,
Golbag1  districts and attending special
education and rehabilitation centers are
reached in the project. The interviews with the
families in the physiotherapy sessions of the
children in special education and rehabilitation

centers lasted from 60 to 90 minutes. Children
who are diagnosed with CP between the ages of
2-18 were included to the project.

ANALYSIS PLAN

At this stage, the following questions are
sought under a structural modeling design
(Figure 1).

1. How is motor level, quality of life and
participation affected in children with CP?

The effects of level of disability of children
with CP on (disability scale, gross motor
functions classification system levels, manual
abilities classification system, and
communication functions classification), quality
of life (PedsQL, PODCI, CHQ-PF50) will be
evaluated. It is aimed to determine the
different aspects of the quality of life in
children with CP by using more than one scale.

Participation into life (measured with
PODCI and LIFE-H) will be analyzed with the
level of disease (by using PEDI, GMFCS level,
MACS Level, CFCS level) in the children with
CP. As a result of these analyzes, the effect of
child's disability type on quality of life and
participation into life will be examined in depth
and it 1s aimed to determine needed
intervention areas to increase quality of life
and participation into life.

2. Is there a significant difference between
the service and care needs of children with CP
with different motor effect level and type? How
are the age, clinical type, body distribution,
accompanying problems, educational levels,
and distribution of daily living activities in
children with CP?

The association will be analyzed between
the service and maintenance requirements and
with the level of disease (measured with PEDI,
GMFCS, MACS, CFCS) in the children with
CP. The questions in the questionnaire will be
evaluated in order to determine the service and
care needs of children; additionally, the
necessities will be determined according to the
sociodemographic characteristics of children
and families.

3. How do the families of children with CP
affect with different motor influence levels and

type?
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Figure 1. Structural modeling design.

Effects of disease levels of children with CP
(PEDI, GMFCS, MACS, CFCS) on the family
(MPOC and IPFAM) will be evaluated. As a
result of this analysis, it is aimed to define the
needs of the families according to their
children’s disease level. This analysis will
provide the priority intervention areas to
support both the children and their families.

4. Is there a significant relationship
between participation level in children with CP

Activity
level(PEDI)

and activity, communication, motor effect,
hand skills, quality of life and care processes?
It is aimed to identify the factors related to
the participation of children with CP.In
advanced analysis in which life-H scale is
defined as dependent variable, independent
variables are determined as sociodemographic
characteristics, disability levels and quality of
life of children. Further analyses will be
conducted after Dbivariate analyses. This
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analyses will be conducted in three age group
according to LIFE-H Scale. It is aimed to
define the most priority areas affecting the
participation in life in children with CP.

Contribution of the Project to the Field

In our country, children with SP can
participate in inclusive education in normal
schools under the Provincial Directorate of
National Education, or they can continue their
education and training in special primary
schools and high schools designed for people
with disabilities. The number of students
attending to formal education in special
education institutions where special education
personnel are employed, where specially
trained personnel are employed, is indicated as
306.205
(http://www.tuik.gov.tr/PreHaberBultenleri.do?
1d=24645). Depending on the severity of
disability (percentage of disability report), one
or more sessions per week can take individual
training and physiotherapy sessions in special
education and rehabilitation centers.
Additionally, at the public hospitals or private
medical cents, at least 30 physiotherapy and
rehabilitation and occupational therapy
sessions per year or in addition to the second
public hospital and university hospital reports
up to 90 sessions of services can be used.

In order to increase the quality of life and
participation of children with CP, with this
project, contribution will be made to identify
specific areas of intervention for the
development of health and education services.
A proposal package will be prepared for the
priority intervention areas of the child
regarding the level of disability or the care
process in order to take part in education and
health services. In addition, the development of
specific recommendations on family support
will be another important contribution.

This is the first extended study covering
the different aspects of participation in
evaluation of children with CP in our country.
The results of the research will give the
important evidence to improve the quality of
life in children with CPs and support to the
families.
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