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ORIGINAL ARTICLE
Evaluation of the quality and content of YouTube videos

as a source of aerobic exercise training
for diabetic individuals

Diyabetik bireylere yonelik aerobik egzersiz egitimi kaynagi olarak YouTube videolarinin kalitesinin ve iceriginin degerlendirilmesi

Bengisu TUFEKCI!, Giinseli USGU2, Esra Nur 0ZCAN3

Abstract

0z

Purpose: This study aimed to examine the quality and characteristics of aerobic exercise training videos for diabetic individuals
published on YouTube.

Methods: In this study, 57 videos were included by searching with the keywords "aerobics, exercise, diabetes". For the reliability
assessment, the modified DISCERN scale and Journal of the American Medical Association (JAMA) criteria were used and for the
quality and usefulness assessment, the Global Quality Scale (GQS) was used.

Results: It was observed that most of the videos (64.9%, n=37) we analyzed (n=57) were produced by non-health video sources
in this study. Although DISCERN scores of videos produced by healthcare professionals showed a statistically significant
difference compared to videos produced by non-health video producers, they were found to be more reliable (p<0.05). When
evaluated with JAMA and GQS quality scores, there was no statistical difference (p=0.773; p=0.797, respectively).

Conclusion: It was demonstrated that videos produced by health professionals were of higher quality and more reliable. In order
to increase the quality and reliability of YouTube as a source of aerobic exercise training information for diabetic individuals, there
is a need for more video content produced by health professionals, enriched with exercise variety and practical demonstrations.
Keywords: Diabetes mellitus, Aerobic exercise, YouTube videos.

Amag: Bu calismamin amaci YouTube'da yayinlanan diyabetik bireylere yonelik aerobik egzersiz egitimi videolanmin kalite ve
ozelliklerini incelementi.

Yontem: YouTube web sitesinde “aerobic, exercise, diabetes” anahtar kelimesi kullanilarak video taramalan yapiladi. Givenilirlik
degerlendirmesi igin modifiye edilmis DISCERN dicegi ve Journal of the American Medical Association (JAMA) kriterleri, kalite ve
yararliligimin degerlendirmesi igin ise Kiiresel Kalite Olcegi (GQS) kullanilal.

Bulgular: Calismada incelenen videolann (n=57) biyiik kisminin (%64,9, n=37) saglik disi video kaynaklan tarafindan dretildigi
goriildi. Saglik profesyonellerinin drettigi videolann sagiik disi video dreticilerine ait videolara gore DISCERN puanlan istatistiksel
acidan anlamly fark gostermekle birlikte daha givenilir oldugu bulundu (p<0,05). JAMA ve GQS kalite skorlan ile
degerlendirildiginde ise istatistiksel agidan fark olmadigi bulundu (sirasiyla; p=0,773; p=0,797).

Sonug: Saglik profesyonellerinin hazirlamis oldugu videolann daha kaliteli ve giivenilir oldugu acik bir sekilde ortaya konmustur.
YouTube'un diyabetik bireylere yonelik aerobik egzersiz egitimi bilgi kaynagh olarak kalite ve giivenirliginin artinimasi igin sagiik
profesyonelleri tarafindan dretilmis daha cok sayida, egzersiz cesitliligi ve uygulamali gosterimler ile zenginlestirilmis video
icerigine ihtiyag vardir.

Anahtar kelimeler: Diyabetes mellitus, Aerobik egzersiz, YouTube videolar.
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INTRODUCTION

Common use of the Internet in society has
created major changes in the ways of
communication and information gathering. The
use of the internet for obtaining health-related
information is increasing rapidly. It was
reported that 75% of individuals with chronic
diseases were affected by internet-based
information and directed their treatment with
this information.! Based on the literature, the
internet 1is the first source of medical
information for patients who are concerned
about their health problems. Patients use the
internet to get more information about their
health problems, to see people who share the
same problems and even to buy medical
treatment.2 On the internet, media resources or
platforms increase the awareness of patients on
topics such as symptoms of the disease,
treatment methods, and preventive
approaches.? Nowadays, YouTube, which is one
of the preferred databases to consult
information about the field of health, is the
largest media sharing site with 30 million daily
and 1 billion monthly active users. The daily
number of YouTube videos watched is 5 billion.
Moreover, 300 hours of videos are added to
YouTube in a minute.2

YouTube contains many videos about

pathogenesis, diagnosis, treatment and
prevention methods of health problems.
Nevertheless, obtaining health-related

information from online sources is a matter of
concern. There is no any mechanism that
analyses the quality of videos uploaded on
YouTube. Everyone can easily upload videos to
YouTube and these videos may contain
inaccurate and incomplete information about
health.! The systematic review, which analyzed
eighteen studies, found that YouTube contains
high quality videos as well as videos providing
contradictory and misleading information.4
However, it is also reported that the videos are
beneficial for patients to learn and practice the
exercises as they consist of visual components.!

Diabetes mellitus (DM) is a chronic
metabolic disease characterized by
hyperglycaemia due to insulin deficiency or
insufficient insulin production, which leads to
substantial health problems.5 Exercise results
in lower plasma glucose and HbA1C levels,
decreases basal and postprandial insulin levels,

Tiifekgi et al

increases 1nsulin sensitivity and regulates
plasma lipid profile.6 Because of its effects on
blood glucose levels in diabetic patients, regular
exercise 1s now accepted as an essential
component in addition to the planned diet and
medication in the prevention and treatment of
DM.7 In these patients, regular aerobic exercises
including large muscle groups and rhythmic
body movements have an effective role in
glycemic control. At the same time, guidelines
also emphasize the importance of training
diabetic individuals to self-monitor and manage
their disease. Hence, diabetic patients tend to
seek information both to learn about
appropriate and different treatment options
(diet, exercise, lifestyle modifications) and to
have adequate knowledge about the disease.56

In the literature, studies evaluating videos
for diabetic individuals on YouTube, such as
self-management in type 2 diabetes, diabetes-
related polycystic ovary syndrome, and diabetic
foot, show that quality and reliability are low.8
10 When we review the literature, we revealed
the lack of researches examining the content
and quality of aerobic exercise videos for
diabetic individuals. The aim of our study is to
evaluate the quality, reliability, and
characteristics of YouTube videos that discuss
aerobic exercise training for individuals living
with diabetes.

METHODS

In this descriptive study, YouTube™
(https://www.youtube.com) website was used to
examine the quality, reliability and content of
the videos about aerobic exercise training for
diabetic individuals. Video searching was
conducted using the keywords "aerobic and
exercise and diabetes" that can be used by
diabetic individuals (October 20, 2023).

Consent and ethical approval for the study
was obtained from Hasan Kalyoncu University
Health Sciences Non-Interventional Ethics
Committee with the decision numbered 2023/64
and dated October 12, 2023. Previous studies
revealed that YouTube users prefer to watch the
first 100 videos. We based our search on the
methods used in similar studies and identified
150 most watched videos considering that it
would be sufficient for an adequate power of
statistical analysis.!112 Before starting the
research, the browser search history was deleted

Journal of Exercise Therapy and Rehabilitation
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in order to minimize the effect of past internet
use on the search results for our study. As the
search results may vary on different days, the
internet addresses (URLs) that are resource
locators were backed up on a word file. Videos
with poor image and sound quality, videos
lasting less than 30 seconds, videos with
duplication, videos without audio narration,
videos on unrelated topics and videos not in
English were excluded from the study. Among
the duplicated videos, only one was included in
the study. Additionally, videos categorized as
'shorts' were excluded from the study due to
their mandatory time limitation of less than one
minute. The  videos were evaluated
simultaneously on the same day in different
locations to avoid potential bias. The
independent researchers, one of whom was a
physiotherapist with a PhD. and a
physiotherapist with a MSc, for their features,
resources, and content richness. In cases of
disagreement between the evaluations of the
two researchers, the videos were reviewed by a
senior physiotherapist with a PhD. specialized
in physiotherapy and rehabilitation who was
unaware of the previous evaluation scores, and
the final decision was recorded.13 Intraobserver
reliability was 0.90 (for the Discern score, 0,80
for JAMA score, and 0.86 for the GQS. We
categorized the videos based on video sources as
health professionals (doctors, physiotherapists,
nurses, etc.) and non-health video producers (TV
programs, yoga instructors, life coaches, sports
trainers, etc.). We also classified the videos
according to their content as rich content and
poor content.

Evaluation method

We collected the data of the videos using an
evaluation form that included the link address,
the person who evaluated the video, and video
descriptive findings (duration of the videos, the
number of views, the number of days since
upload, the number of likes, the number of
comments made, the video source, and the date
the video was published, view rating are
recorded). For reliability assessment, we used
the modified DISCERN scale and Journal of the
American Medical Association (JAMA) criteria,
and for quality and usefulness assessment we
used the Global Quality Scale (GQS). Also, video
content characteristics were questioned.

View rating: To calculate the view rate of
the video, the formula (total number of views /

number of days since upload X 100 %) was
used.14

Reliability of the video: The modified
DISCERN scale and JAMA criteria were used to
measure the reliability of the video. Modified
DISCERN is a five-question scale which is used
to determine the reliability of the videos. Every
question includes yes and no answers. The
researchers give a score of '1' for a yes answer
and a score of '0' for a no answer. The scores of
the five questions in the scale are summed and
a total score ranging from O to 5 is obtained. A
high total score obtained as a result of the
evaluation according to the scale indicates the
reliability of the video.ls JAMA evaluates the
reliability and accuracy of videos with four
items: authorship (authors and contributors),
bibliographic references and list of information
sources, patent (website, sponsor,
advertisement, commercial financing, conflict of
interest), and timeliness (published and
updated dates). If the video content fulfils the
relevant criteria from these headings, it is
evaluated by giving a score of 'l', if not, '0'.
Overall score varies between 0-4 and higher
scores indicate that the video source is more
reliable and accurate.!6

Quality of the video: GQS was used to
assess the quality of the videos. GQS is a scoring
system developed by Bernard et al. to measure
the quality of information obtained from the
Internet. With this scale, researchers evaluate
the flow, usefulness and quality of the video. The
highest score that can be scored in GQS is five
and the lowest score is one. A score of five
indicates that the video has a high level of
quality and contains clear information, whereas
a score of one indicates that most of the
information is missing in the video and its
quality is quite inadequate.l” If the total score
obtained in the scale is <2, it is classified as a
"low quality" video, 3 as a "medium quality"
video, and >4 as a "high quality" video.?

Content of the video: To assess the YouTube
videos content we create 8 items checklist based
on The American Association of Clinical
Endocrinology, Clinical Practice Guideline for
diabetes mellitus patients.18 Regarding whether
or not the relevant topics were mentioned by the
researchers; 1 point was given if they were
mentioned, and 0 point was given if they were
not mentioned. If the average score for the video
was 4 and above as a result of the evaluations of
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the two researchers, the video evaluated was
classified as 'rich content', and those below 4
points were classified as 'poor content' videos.1?
The use of checklists as an assessment tool for
content on YouTube, in accordance to guidelines
and recommendations, has been previously
documented in the literature.2 For the content
analysis, YouTube videos were categorized into
eight different categories:

(1) Including aerobic exercise examples,

(2) Using respiration during exercise

(3) Exercise protocol (warm-up, cool-down),

(4) Necessity to have water and sugar
during exercise,

(5)  Exercise termination  situations
(sweating, shivering, palpitations, feeling of
extreme hunger, confusion),

(6) Vary exercises based on difficulty level,

(7) The benefits of aerobic exercise for the
diabetic individuals,

(8) The necessity to consult a specialist
when an unexpected situation develops during
aerobic exercise training.

Statistical analysis

In this study, descriptive statistics were
given as mean =+ standard deviation. Shapiro-
Wilk test was used to check whether the data
were normally distributed. Mann-Whitney U
test was used to compare the data that did not
show normal distribution, and Kruskal-Wallis
test was used to compare the data. The
correlation between the numerical variables
was evaluated by Spearman correlation
analysis. In the evaluation of the correlation
coefficient, r=0-0.24 weak, r=0.25-0.49 medium,
r=0.50-0.74 strong and r=0.75-1.0 was
considered very strong. Statistical analysis was
performed with SPSS for windows version 26.0
(IBM Corp. Armonk, NY IBM Corp.) was used
for statistical analysis. The significance value
was considered as 0.05.

RESULTS

A total of 150 videos were initially listed and
10 duplicate videos were excluded. The
remaining 140 videos were screened according
to the exclusion criteria and 57 videos that met
the inclusion criteria were evaluated. Based on
the content analysis, it was determined that 30
of these videos had 'poor content', while 27 of
them had 'rich content' (Figure 1). The average
standard deviation, minimum and maximum

Tiifekgi et al

values of video length, time passed since
uploading, number of views, view rate, number
of likes, number of comments and content
analysis parameters of the evaluated videos are
given in Table 1.

The characteristics of YouTube videos by
video source are summarized in Table 2. When
the descriptive characteristics of the videos were
compared by video source, it was found that
videos prepared by non-health video producers
were significantly higher than the videos
prepared by health professionals in terms of
video length, number of views, view rate,
number of likes and number of comments
(p<0.05) (Table 2).

Comparing the video quality scores
according to the video source, it was found that
the DISCERN scores of the videos produced by
health professionals (median (min-max): 3 (1-5))
were higher than the videos produced by non-
health video producers (2 (1-4)) and were found
to be more reliable with a statistically
significant difference (p<0.05). Although there
was no statistically significant difference when
evaluated according to JAMA (3 (2-4), 3 (2-4),
p=0.773), and GQS (3 (2-5), 3 (2-5), p=0.797)
quality scores, it was found that videos produced
by health professionals had higher scale values
compared to videos produced by non-health
video producers (Table 2).

Analyzing the distribution of video sources
according to content, it was found that 33.3%
(n=10) of the videos with poor content were
produced by health professionals and 66.7%
(n=20) were produced by non-health resource
producers. On the other hand, 37% (n=10) of the
videos with rich content were produced by
health professionals and 63% were produced by
non-health video producers. It was observed
that the majority (64.9%, n=37) of the aerobic
exercise videos for diabetic individuals analyzed
in our study were produced by non-health video
sources (Table 3).

In the evaluation parameters compared
according to video content, there was a
statistically significant difference between poor
and rich video content in the parameters of video
length, number of views, view rate, number of
comments, DISCERN, JAMA, GQS (p<0.001,
p=0.029, p=0.042, p=0.041, p<0.001, p=0.001,
p=0.012, p<0.001, respectively) and these
parameters were higher in rich content videos.
In the parameter of the number of likes,
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although there was no statistically significant
difference, the mean standard deviation value
was found to be higher in rich content videos
(7847.91+16417.35) than in poor content videos
(4640.17+ 9088.87) (p=0.086) (Table 4).

When the correlation between the scales
that we wused as quality scores in video
evaluations in our study was analyzed, it was
found that there was a strong statistically
significant  positive  correlation between
DISCERN and JAMA (r=0.642) and DISCERN
and GQS (r=0.648) scales, and when the
correlation between JAMA and GQS (r=0.544)
was analyzed, it was similarly found that there
was a strong statistically significant positive
correlation (Table 5).

DISCUSSION

The aim of the current study was to analyze
the content, quality, reliability and features of
aerobic exercise education videos for diabetic
individuals on YouTube. As a result of our study,
it was observed that the majority of video
sources with aerobic exercise education content
prepared for diabetic individuals on YouTube
were non-health producers. It was also found
that videos produced by non-health video
producers received more engagement. However,
our study also revealed that videos produced by
healthcare professionals were of higher quality
and more reliable. When the videos were
evaluated in terms of content, it was found that
the rate of patients watching videos with rich
content was significantly higher and interaction
with patients watching videos was higher than
videos with poor content.

In our study, when the aerobic exercise
training videos prepared for diabetic individuals
were examined, it was observed that the number
of views, view rate, number of likes and number
of comments in the content presented by non-
health video producers were higher than the
videos presented by health professionals. On the
basis of these findings, we believe that the
accessibility of the videos of non-health video
producers to the public is higher. We believe
that when the videos of non-health video
producers are analyzed, the higher number of
likes and comment interactions compared to
health professionals may be due to the higher
number of views and viewership rates in these

videos.

In a systematic review of the literature,
which included a significant number of YouTube
videos related to health services, it was revealed
that sources other than health professionals
produced more content in terms of sources.20
Aglamis et al. conducted an evaluation using the
GQS scale in their study to examine the quality
of YouTube videos on vulvodynia. When the
videos were classified according to the GQS
score, it was reported that 58% of the videos had
a low quality level, but 56.3% of the videos
whose source was non-profit universities,
professional organizations and physicians were
of good quality.2! In the present study, when the
videos were evaluated with the DISCERN scale,
which examines the accuracy and objectivity of
the information, it was found that the video
content produced by health professionals was
more reliable than that of non-health video
producers. In order to access accurate
information, we think that it would be more
beneficial to prefer videos produced by health
professionals. However, when the videos
analyzed in our study were evaluated with
JAMA and GQS according to their quality and
reliability, there was no statistical difference
although the mean standard deviation values of
the scale scores of the videos produced by health
professionals were higher, similar to the
literature.21.22 This is thought to be due to the
fact that non-health sources were more than
health professionals in our study. We are of the
opinion that the reason why the majority of the
video sources in our study were from non-health
professionals is that our keywords are a subject
that may be of interest to many professional
groups.

Even though it has been observed in many
studies that health professionals are the ones
who upload videos, videos related to health on
the YouTube platform need a higher quality.
Since it is not possible to remove or edit the
uploaded videos, the videos to be uploaded in the
future should be prepared by utilizing medical
and academic sources and more health
professionals should be encouraged to be
involved in the videos.2324 It is our opinion that
it is important for health professionals to
produce more videos on this subject in order to
reach unbiased and accurate information for
those who apply to these videos. Based on our
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n=150videos
(with the keyword 'aerobic, exercise, diabetes”)

v

Included (n=57)

L 4

Content Analysis Distribution
- Poor content (n=30)
- Rich content (n=27)

Excluded (n=93)
- Irrelevant topic (n=58)
- Shorts video (n=16)
- Duplication (n=10)
- Non-English speakers (n=9)

Figure 1. Selection of YouTube videos for the study.

Table 1. Descriptive findings of the videos.

Median (Min-Max)

Video Length (min)

Passing Time Since Loading (days)
Number of Views

View Rate (%)

Number of Likes

Number of Comments

Content Analysis

9.5(0.5-850.0)
1375 (48-5802)
123865 (121-4013525)
9973 (1.5-280470)
1900 (0-76000)
116 (0-3863)
3(1-8)

Table 2. Comparison of parameters according to source.

Health Professionals (n=20)

Non-Health (n=37)

Median (Min-Max) Median (Min-Max) p

Video Length (min) 4.7 (0.5-35.4) 12.0(0.5-850.0) 0.021*
Number of Views 20448 (121-1301504) 239440 (419-4013525) 0.003*
View Rate (%) 1527 (1.5-136679) 26064 (11-280470) 0.004*
Number of Likes 199 (0-48000) 3100 (1-76000) 0.003*
Number of Comment 19 (0-2309) 185 (0-3863) 0.011*
Quality Scores

DISCERN 3 (2-5) 2(1-4) 0.009*

JAMA 3(2-4) 3(2-4) 0.773

GQS 3(2-5) 3(2-5) 0.797

*p<0.05. DISCERN: Criteria for Consumer Health Information. JAMA: Journal of the Medical Association. GQS: Global Quality Scale.
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Table 3. Video source distribution according to content.

Poor Content Rich Content Total

n (%) n (%) n (%)
Health Professionals 10 (33.3%) 10 (37%) 20 (35.1%)
Non-Health 20 (66.7%) 17 (63%) 37 (64.9%)

Table 4. Comparison of parameters according to content.

Poor Content (n=30)

Rich content (n=27)

Median (Min-Max)

Median (Min-Max) p

Video Length (min) 5.7 (0.5-42.4) 14.0 (2.1-850) <0.001
Number of Views 53287 (121-2001205) 250199 (296-4013525) 0.029*
View Rate (%) 5111 (5.6-159332) 26645 (1.5-280470) 0.042*
Number of Likes 779 (0-38000) 3100 (1-76000) 0.086
Number of Comment 31(0-2309) 186 (0-3863) 0.041*
Quality Scores
DISCERN 2(1-4) 3(2-5) <0.001
JAMA 3(2-4) 3(2-4) 0.012*
GQS 3(2-4) 4 (2-5) <0.001
*p<0.05. DISCERN: Criteria for Consumer Health Information. JAMA: Journal of the Medical Association. GQS: Global Quality Scale.
Table 5. Correlation of video quality scores.
DISCERN JAMA GQS
rho rho rho
DISCERN - 0.642" 0.648"
JAMA 0.642" 0.544"
GQS 0.648" 0.544"

* p<0.01. rho: Spearman rank correlation coefficient. DISCERN: Criteria for Consumer Health Information. JAMA: Journal of the Medical Association.

GQS: Global Quality Scale.

video content analysis and researchers’
professionality in rehabilitation, we have
determined that exercise diversification is high
in the video of non-health resources that
classified as poor content. But people preferred
these videos more than others. Hence, we think
that creating videos with rich content prepared
by health professionals and showing exercise
diversification practically in the videos can
increase the public's preference for these videos
and thus provide the public with access to

accurate information.

Besides, when the time passed since video
uploading was analyzed in our study, median:
1375 (48-5802) days also covers the COVID-19
pandemic process. As a result of this process,
there have been compulsory changes in the
exercise habits of individuals and individuals
have increased their tendency towards exercises
that can be performed in the home environment.
Thus, we think that diabetic individuals may
also prefer videos showing aerobic exercise types
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in practice when they search for videos about
aerobic exercises on YouTube.2526

In order to protect content producers from
'dislike attacks', YouTube has removed the
visibility of the number of dislikes.2” This
resulted in the inability to evaluate the like rate
and Video Power Index (VPI) parameters used
to assess video popularity.28 When the number
of likes was compared, although it was higher in
rich content videos compared to poor content
videos, no statistical difference was found. But
in this case, since we could not reach the number
of likes versus dislikes and could not compare
the liking rate, we believe that the evaluation of
the number of likes alone may give misleading
results.

In another study in which the quality of
web-based information sources was
investigated, it was shown that the number of
participants who believed that the health-
related information on popular web sites was
accurate was 33%.29 Moreover, in another study
planned for a similar purpose in the literature,
it was shown that 86% of the people who used
internet resources to access medical information
thought that the information they accessed was
reliable and accurate.30 Nevertheless,
considering that our study, in which we
examined the video quality and reliability of
aerobic exercise training contents prepared for
diabetic individuals on YouTube, a web-based
platform, revealed that the quality and
reliability of the video contents produced by
sources other than health professionals were
insufficient, it is of great importance that the
videos to be produced in the field of health are
reliable and accurate when we consider that a
significant part of the people who apply to such
health-related information put forward in the
literature will trust and apply these contents.

Limitations

This study has some limitations. Primarily,
it is a cross-sectional study, which provides
immediate insight into the views, comments,
and likes of diabetic individuals on YouTube
videos featuring aerobic exercise. However, it is
important to note that the numbers associated
with views, comments, and likes on the YouTube
platform can fluctuate over time. Additionally,
there is a possibility of bias, including selection
bias, which could influence the
representativeness of the 150 most-watched
videos analyzed in relation to all videos related

Tiifekgi et al

to aerobic exercise for diabetic individuals. The
third limitation of this study is that we only
analyzed English language videos. It is difficult
to generalize the results of our study because of
the language selection of the videos. However,
English is accepted as the dominant language
among users on the web. Although we thought
80, our findings were consistent when compared
with other studies. With the dominance and
popularity of YouTube as a web-based video
streaming platform, it has become an important
and publicly available source of information.3!
Furthermore, the results may not be applicable
to other social media platforms, as we only
analyzed YouTube videos.

Conclusion

As aresult of our study, it was observed that
the majority of the sources that prepared videos
on YouTube with aerobic exercise education
content prepared for diabetic individuals were
non-health video producers. In addition, it was
found that videos produced by non-health video
producers were watched more than videos
produced by health professionals and received
more likes and comment interactions. In spite of
this, the results of our study clearly showed that
the videos prepared by health professionals are
of better quality and more reliable. When the
videos were evaluated in terms of content, it was
observed that the viewing rates of the videos
with rich content were significantly higher and
the interaction with the patients watching the
videos was higher than the videos with poor
content. In the light of this information, health
professionals should produce more videos with
aerobic exercise training content for diabetic
individuals on the YouTube platform, which is
frequently used by patients, will enable patients
to access accurate and reliable information.
Additionally, we believe that enriching the
videos produced by health professionals with a
variety of exercises and practical
demonstrations will increase the preference of
patients.
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Kronik migren tanili bireylerde fiziksel aktivite diizeyi, agri
ozellikleri, katastrofizasyonu, santral sensitizasyon ve
fonksiyonel durum parametrelerinin arastiriimasi-

kesitsel calisma

Investigation of physical activity level, pain characteristics, catastrophizing, central
sensitization, and functional status parameters in individuals diagnosed with chronic
migraine-a cross-sectional study
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Abstract

Amag: Bu calismanin amaci, kronik migren tanih bireylerde fiziksel aktivite (FA) diizeyi ile agn 6zellikleri ve katastrofizasyonu,
santral sensitizasyon ve fonksiyonel durum arasindaki iligkiyi incelemekti.

Yontem: Calismaya kronik migren tanisi alan 116 birey [yas: 33,00 (19,00-55,00) yil] dahil edildi. Fiziksel ve sosyodemografik
oOzellikler, migren ile ilgili klinik bilgiler kaydedildi. Agn ozellikleri kapsaminda agn siddeti ve agn siiresi kaydedildi. FA diizeyi
“Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu” ile, agn katastrofizasyonu “Agnyi Felaketlestime Olcegi” ile, santral
sensitizasyon “Santral Sensitizasyon Olgegi” ile, ve fonksiyonel durum “Migrene Bagl Dizabilite Degerlendirme Olgegi” ile
degerlendirildi.

Bulgular: Bireylerin %30,20’sinin (n=35) inaktif, %47,40"inin (n=55) minimal aktif ve 22,40"inin (n=26) aktif oldugu goriildii. FA
diizeyi ile agn siddeti (r=-0,245, p=0,008), agn siiresi (r=-0,208, p=0,025) ve agn katastrofizasyonu (r=-0,190, p=0,041)
arasinda negatif yonde zayif bir iliski bulunurken, FA diizeyi ile santral sensitizasyon (r=-0,198, p=0,033) arasinda ¢ok zayif bir
iliski bulundu. FA diizeyi ile fonksiyonel durum arasinda iliski olmadig saptandi (p>0,05).

Sonug: Calismanin sonucunda kronik migren tanili bireylerin FA diizeyi arttikca agn siddeti, siiresi, katastrofizasyonu ve santral
sensitizasyonun azaldig goriildii. Ayrica FA diizeyi ile fonksiyonel durum arasinda iligki olmadigi bulundu. Diizenli FA'nin faydalan
g6z oniinde bulunduruldugunda Kliniklerde bu bireylere 6zgii FA programlarinin olusturulmasi tesvik edilmelidir.

Anahtar Kelimeler: Agn, Egzersiz, Fonksiyonel durum, Katastrofizasyon, Migren hastaliklari.

Purpose: The aim of this study was to investigate the relationship between physical activity (PA) level and pain characteristics and
catastrophization, central sensitization, and functional status in individuals diagnosed with chronic migraine.

Methods: The study included 116 individuals diagnosed with chronic migraine [age: 33.00 (19.00-55.00) years]. Physical and
sociodemographic characteristics, as well as clinical information about migraine, were recorded. Pain characteristics, including
pain intensity and pain duration were recorded. PA level assessed with the "Intemational Physical Activity Questionnaire-Short
Form", pain catastrophization with the "Pain Catastrophizing Scale”, central sensitization with the "Central Sensitization
Scale", and functional status with the "Migraine Disability Assessment Scale ".

Results: It was observed that 30.20% (n=35) of the individuals were inactive, 47.40% (n=55) were minimally active, and 22.40%
(n=26) were active. A weak negative correlation was found between PA level and pain intensity (r=-0.245, p=0.008), pain
duration (r=-0.208, p=0.025) and pain catastrophization (r=-0.190, p=0.041),; and a very weak negative correlation with central
sensitization (r=-0.198, p=0.033). There was no significant correlation between PA level and functional status (p>0.05).
Conclusion: As a result of the study, it was observed that as the PA level of individuals diagnosed with chronic migraine increased,
pain intensity, duration, catastrophizing and central sensitization decreased. In addition, no relationship was observed between
PA level and functional status. Given the benefits of regular PA, clinics should promote tailored PA programs for these individuals.
Keywords: Pain, Exercise, Functional status, Catastrophization, Migraine disorders.
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Migren, primer bas agris1 tiri olup
genellikle basin tek tarafinda lokalize olan,
siddet, siklik ve siire agisindan farklilik
gbsterebilen tekrarlayici ataklarla
karakterizedir.! Diinya nitifusunun yaklagik
%15'in1 etkilemektedir. Migren, yasam1 tehdit
eden bir durum olmasa da kisinin fonksiyonel
durumunu ve yagsam kalitesini olumsuz yonde
etkileyebilmektedir.2

Fiziksel aktivite (FA), iskelet kaslarinin
kontraksiyonu sonucu olugsan ve enerji
tiketimini oOnemli oOlciide artiran fiziksel
hareket olarak tanimlanmaktadir. Egzersiz ise
FA'min bir alt kategorisidir.? Migren ve FA
arasindaki mekanizmalara yonelik baz
kanitlar; kalsitonin geni ile iligkili peptit
(CGRP)'deki akut artislar, hipokretindeki
degisiklikler veya FA'nin yan turint olan laktat

ile bag agrisinin tetiklenebilecegini
soylemektedir. Bununla birlikte, FA sonrasi
plazmada artan beta-endorfin,

endokannabinoid ve beyin-tirevli nérotrofik
faktér (BDNF) migreni énleme mekanizmalari
arasinda sayilmaktir.4 Literatiirde hem FA ve
egzersizin migren tetikleyicileri arasinda yer
aldigini bildiren® hem de migren semptomlarini
azaltmada olumlu sonuglarla iligkilendiren
calismalar mevcuttur.® Bu kapsamda FA ile
migren agri 6zellikleri iligkisinin daha detayh
arastirilmasi 6nemlidir.

Agr1 algisinin veya hassasiyetinin artmasi,
agrinin kroniklesmesi i¢in O6nemli bir risk
faktoru olabilmektedir.” Agr1 katastrofizasyonu
(felaketlestirme); agriyla ilgili diisiincelerin ve
duygularin abartilmasi seklinde ifade
edilmektedir. Agriya karsi agiri olumsuz bir
biligsel ve duygusal tepki anlamina gelen agri

katastrofizasyonunun da agrinin
kroniklegsmesine katkida bulundugu
soylenmektedir. Agr1 katastrofizasyonunun

artmasimin daha disik FA dizeyi ile iligkili
oldugu bildirilmektedir.® Ancak migreni olan

bireylerde FA diizeyi ile agri
katastrofizasyonunun  1iligkisini  inceleyen
calismaya rastlanmamagtir.

Santral sensitizasyon, merkezi sinir

sistemindeki nosiseptif néronlarin normal veya
esik alt1 afferent girdilere artan yaniti olarak
tanimlanmaktadir.® Santral sensitizasyonun
“asagidan yukar1” ve “yukaridan asag” olarak
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iki alt tipi oldugu ifade edilmektedir.!0
“Asagidan yukar1” tipi, devam eden periferik
agrili uyarilarin etkisiyle olugabilir ve bu durum
merkezi sinir sisteminde eksitatér ve inhibitor
norotransmitterler arasinda dengesizlik
olusturmaktadir. “Yukaridan agag1” tipinin ise
devam eden nosiseptif uyar1 olmadan
tetiklenebilecegi ve korku-kaginma
davraniglari, ve agr1 katastrofizasyonu gibi
psikososyal semptomlardan kaynaklanabilecegi
o6ne suriulmektedir.l® Farkli poptlasyonlarda
(bel agris1 olan Dbireyler vb.) yapilan
calismalarda, FA ve oturma stresi gibi yasam
tarzi faktorlerinin santral sensitizasyonu
etkiledigi ve FA’'min agr1 modiilasyonunda yer
alarak ve santral sensitizasyonun baskilanmasi
tuzerinde etkileri oldugu disiiniilmektedir.!!
Literatiir ~ incelendiginde migren  tanil
bireylerde FA duzeyi ile santral sensitizasyon
iligkisini arastiran ¢aligma bulunmamaktadair.

Diizenli FA yapan migren tanili bireylerin
FA yapmayan migren tanili bireylere gore
semptomlarinin azaldigr ve buna bagh olarak
fonksiyonel durumun iyilestigi ifade
edilmektedir.!2 Bununla birlikte migren tanihi
bireylerde FA diizeyi ile fonksiyonel durumun
iligkili olmadigimi bildiren ¢aligmalar da
bulunmaktadir.’3 Dolayisiyla FA dizeyi ile
fonksiyonel durumun iligkisine dair net
ifadelere ihtiya¢ duyulmaktadar.

Bu bilgiler 1s1ginda ¢alismanin amaci,
kronik migren tanili bireylerde FA diizeyi ile
agr1 ozellikleri ve katastrofizasyonu, santral
sensitizasyon ve fonksiyonel durum arasindaki
iligkiy1 incelemekti.

YONTEM
Caligma dizaym
Calisma kesitsel bir c¢alisma olarak
planlandi. Bu g¢alisma i¢in Fenerbahge

Universitesi Girigsimsel Olmayan Aragtirmalar
Etik Kurulundan onay alindi (Protokol
n0:98.2023fbu). Helsinki Deklarasyonu
prensiplerine uygun olarak ve bireylerden onam
alinarak Eylual 2023-Aralik 2023 tarihleri
arasinda gerceklestirildi.

Bireyler

Calismaya, norolog tarafindan Uluslararasi
Basg Agris1 Toplulugu kriterlerine! uygun olarak
kronik migren tanisi almig, 18-55 yas arasi,
¢alismaya katilmaya goniillii, kooperasyona ve
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anlamaya engel olacak herhangi bir problemi
olmayan, internet baglantisi olan bilgisayar,
telefon ve tablet gibi cihazlara erigim imkéani
olan ve egitim diizeyi lise ve iistli olan bireyler
dahil edildi. Gebelik ve emzirme doéneminde
olan, FA diizeyine engel olabilecek ortopedik,
norolojik (Multiple Skleroz, Parkinson vb)
ve/veya inflamatuar romatizmal hastalik
(ankilozan spondilit, romatoid artrit vb) varhg:
olan ve malignite hikayesi olan bireyler ¢calisma
disi birakildi. Dahil edilme ve edilmeme
kriterlerine gore hekim tarafindan
degerlendirilen, calismaya katilmaya uygun ve
gonulli  bireylerin  listesi hazirlandi. Bu
bireylere internet ortaminda yapilandirilmig
veri toplama formu (Google Form) iletildi.

Orneklem biiyiikligii

Orneklem biiyiiklagii kronik migren tanili
15 birey ile yapilan pilot ¢aligmanin verilerine
gére G*Power Version 3.1.5 (Program written by
Franz Faul, Universitat Kiel, Germany
Copyright 1992-2012) programi kullanilarak
hesaplandi. Uluslararas1 Fiziksel Aktivite
Anketi-Kisa Formu (UFAA-KF) degeri ile agri
siddeti arasinda yapilan korelasyon analizine
gore; korelasyon katsayisi 0,102 ve buna
kargilik gelen etki genigligi degeri 0,320 idi.
Testin glici %95 ve hata payr %5 olarak
alindiginda bu ¢aligma i¢in en az 101 bireyin
calismaya dahil edilmesine karar verildi.

Degerlendirme

Tum degerlendirmeler web tabanli olarak
Google Form tuzerinden yapildi. Bireylerin
fiziksel (boy uzunlugu, viicut agirhg) ve
sosyodemografik (cinsiyet, yas, medeni hal,
egitim durumu, calisma durumu) o6zellikleri,
migren ile ilgili klinik Dbilgileri (migren
baglangici, tam tarihi, tedavi goriip gérmedigi,
ilac kullamimi vb.) kaydedildi. FA diizeyini
degerlendirmek igin UFAA-KF kullanildi. Agr
ozellikleri kapsaminda agr1 siddeti ve agr
stresi kaydedildi. Agr1 katastrofizasyonu Agriy1
Felaketlestirme Olgegi (AFO) ile, santral
sensitizasyon Santral Sensitizasyon Olgegi
(8S0) ile, ve fonksiyonel durum Migrene Bagh
Dizabilite Degerlendirme Olgegi [Migraine
Disability Assessment Scale (MIDAS) ile
degerlendirildi.

Fiziksel aktivite diizeyi

Bireylerin FA diizeyi Tirkge givenirlik ve
gecerligi Saglam vd. tarafindan ortaya konulan
UFAA-KF ile degerlendirildi.’4 Anket, oturma,
yuriime, orta siddetli aktiviteler ve giddetli

aktivitelerde harcanan zaman hakkinda bilgi

saglamaktadir. Tim aktivitelerin
degerlendirilmesinde, bu aktivitelerin en az 10
dakika stireyle yapilmasi gerekmektedir.

Toplam puan, ylriime, orta siddetli aktivite,
siddetli aktivite ve bu aktivitelerin siiresi
(dakika) ve frekans1 (giin) toplanarak
hesaplanmaktadir. Bu hesaplamalar sonucunda
metabolik egdeger (MET), giin ve dakika ile
carpilarak bir skor elde edilmektedir. Yiriime
puanmi 3.3 MET ile carpilarak; orta siddetli
aktivite puami 4.0 MET ile carpilarak; ve
siddetli aktivite puaniise 8.0 MET ile carpilarak
hesaplanmaktadir. Elde edilen puana gore
bireylerin FA diizeyleri “inaktif (<600 MET-
dk/hafta)”, “minimal aktif (600-3000 MET-
dk/hafta)” ve “aktif (>3000 MET-dk/hafta)”
olacak sekilde kategorize edilmektedir.

Agri 6zellikleri

Bireylerin agr1 6zellikleri kapsaminda agri
siddeti ve agr1 siiresi kaydedildi. Bireylerin son
bir ay i¢inde yasadiklar1 ataklari géz 6niinde
bulundurmalar1 istendi. Son bir ay i¢inde
yasanan ataklar stiresince hissedilen ortalama
agr1 siddeti, 0-10 arasinda puanlama yapilan
Numerik  Agr1i  Derecelendirme  Skalasi
(NADS)'na gére agr1 siddeti kaydedildi. NADS’a
gore “O=Hi¢ agr1 yok” anlamina gelirken,
“10=Dayanilmaz agr1” anlamina gelmektedir.!?
Ayrica son bir ay iginde yasanan ataklarin
ortalama kac dakika siirdiigii dakika (dk)
cinsinden agr1 stiresi olarak kaydedildi. Migrene
eslik eden semptomlar son bir ay iginde yasanan
ataklar géz 6ninde bulundurularak sorgulandi.
Atak sirasinda aura varligi, auranin tipi (gorsel,
isitsel, duyusal ve konusma), bas dénmesi,
bulanti, kusma, fotofobi, fonofobi ve ozmofobi
varlig1 “evet” ya da “hayir” seklinde sorguland.
Bu kapsamda “Yasadigimiz ataklar sirasinda
gorme alaninda karanlik noktalar, parlak
yildizlar, yanip sonen 11kl noktalar, kivilecimlar
veya simgekler gibi durumlar meydana geldi
mi? (gérsel aura)”, “Yasadigimiz ataklar
sirasinda c¢inlama veya gurilti gibi isitsel
rahatsizliklar hissettiniz mi? (isitsel aura)”,
“Yagadigimiz  ataklar sirasinda  hissizlik,
uyusma veya karincalanma gibi rahatsizliklar
hissettiniz mi? (duyusal aura)”, “Yasadiginiz
ataklar sirasinda konugsmada zorlanma,
kelimeleri yanlis veya eksik sdyleme gibi
rahatsizliklar  hissettiniz mi? (konusma
auras1)”, ‘“Yasadifimz ataklar sirasinda bas
dénmesi yasadimz m1? (bas dénmesi)”,
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“Yagsadigimiz ataklar sirasinda mide bulantis
yasadiniz m1? (mide bulantis1)”, “Yasadiginiz
ataklar sirasinda kusma yasadiniz mi?
(kusma)”, “Yasadiginiz ataklar sirasinda boyun
agris1 yasadiniz mi1? (kusma)”, “Yasadiginmz
ataklar sirasinda isiktan rahatsiz oldunuz mu?
(fotofobi)”, “Yasadiginiz ataklar sirasinda sesten
rahatsiz oldunuz mu? (fonofobi)”, “Yasadiginiz
ataklar sirasinda kokudan rahatsiz oldunuz
mu? (osmofobi)” sorular1 yéneltildi.

Agri1 katastrofizasyonu

Bireylerin agr1 katastrofizasyonu Tirkce
givenirlik ve gecerligi Ugurlu vd. tarafindan
ortaya konulan AFO ile degerlendirildi.’6 Bu
olgek, agriyla iligkili farkli duygu ve dustnceleri
tanmimlayan 13 durumu igermektedir. Her
durum, 0 (hi¢ yok)- 4 (her zaman) arasinda
puanlanmaktadir. Toplam puan araligi 0 ila 52
puan arasinda degismektedir. Toplam puanin
artmasi, agr1 katastrofizasyonunun arttiginm
gostermektedir. Olgege gore, 30 veya tizeri puan
alan kigilerde agri katastrofizasyonu oldugu
kabul edilmektedir.

Santral sensitizasyon

Bireylerin santral sensitizasyonu Tirkce
givenirlik ve gecerligi Keles vd. tarafindan
ortaya konulan SSO ile degerlendirildi.!” Bu
Olcek, santral sensitizasyon ile iligkili
semptomlar1i  daha  etkili bir sekilde
degerlendirmeyi, semptomlar: siiflandirmaya,
hastalik giddetini tanimlamayi, duyarhlig:

O6lcmeyi ve gereksiz teghis ve tedavi
prosedirlerini azaltarak veya oOnleyerek
hekimlere ve klinisyenlere tedavi
planlamasinda yardimci olmay
amaclamaktadir. Olcek 25 sorudan
olugmaktadir ve her soru 0 (hicbir zaman) - 4
(her zaman) arasinda puanlanmaktadir.
Toplam puan araligi O ile 100 puan arasinda
degismektedir. Toplam puanin artmasi,

semptom siddetinin arttigin1 gostermektedir.
Olgege gore, 40 veya tizeri puan alan kigilerde

santral sensitizasyonun oldugu kabul
edilmektedir.

Fonksiyonel durum

Bireylerin migrenle iligkili fonksiyonel
durumunu  belirlemek amaciyla  Turkge

givenirlik ve gecerligi Ertag vd. tarafindan
ortaya konulan MIDAS kullanildi.’® Bu 6lgek,
bireylerin giinlik ve sosyal aktivitelerindeki
fonksiyonelligi dlgerek igyeri, okul, evdeki igler
ve sosyal iligkilerle ilgili 5 soru igermektedir.
Olgegin sorulari, son 3 ay icindeki bag agrisi
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ataklarinin sikligim anlamak icin
kullanilmaktadir. MIDAS skoru, migren tanili
bireylerin bag agris1 nedeniyle performansinin
azaldig1 ginler veya tamamen
gercgeklestiremedigi glinler luzerinden
hesaplanmaktadir. Puan araliklari; I. derece:
hic kayip yok ya da ¢ok az (0-5 giin), II. derece:
hafif kayip (6-10 giin), III. derece: orta derecede
kayip (11-20 giin), IV. derece: ciddi kayip (21
giin ve daha fazla) olarak belirlenmistir.

Uygunluk i¢in degerlendirilen
(N=132)

Dabhil edilmeyen (h=16):

- Galismaya katilmaya goniilli
olmayan (n=2)

- Egitim diizeyi ilkokul-ortaokul (n=5)

- Gebelik déneminde olan (n=4)

- Emzirme déneminde olan (n=1)
lignite hikayesi olan (n=3)

- Fiziksel aktivite diizeyini etkileyen
romatizmal hastalik (n=1)

\J

Analiz edilen (N=116)

Sekil 1. Calismanin akis semasi

Istatistiksel analiz

Istatistiksel analizler ve hesaplamalar icin
SPSS Statistics 23.0 (IBM SPSS Statistics for
10S, version 23.0, IBM, Armonk, NY, USA)
programi kullanildi. Degiskenlerin normal
dagilima uygunlugu gorsel (histogram ve
olasihk grafikleri) ve analitik yontemler
(Kolmogorov- Smirnov testi) ile incelendi.
Tanimlayici analizler normal dagilim gésteren
degigkenler i¢in ortalama ve standart sapma,
normal dagilim goéstermeyen degiskenler icin
ortanca ve minimum-maksimum degerler ve
kategorik degiskenler icin frekans (n) ve yiizde
(%) degerleri olarak sunuldu. Veriler normal
dagilima uymadigi i¢in parametreler arasindaki
iligkinin  tespitinde Spearman korelasyon
analizi kullamildi. Istatistiksel anlamlihk
diizeyi tim analizler igin p<0,05 olarak kabul
edildi. Ayrica korelasyon katsayis1 (r) 0,01-0,19
arasinda ise iligki yok veya ¢ok zayif iligki; 0,20-
0,29 arasinda ise zayif dizey iligki; 0,30-0,39
arasinda ise orta diizey iligki, ve 0,40-0,69 ise
glicli duzey iligki, >0,70 ise ¢ok glglu dizey
iliski olarak kabul edildi.1®

Journal of Exercise Therapy and Rehabilitation



Diisgiin et al

BULGULAR

Calismada 132 birey tarandi. Calismaya
dahil edilme kriterlerini kargilamayan bireyler
calisma dig1 birakildi ve 116 kigi analiz edildi
(Sekil 1). Bireylerin fiziksel ve sosyodemografik
ozelliklerine dair bilgiler Tablo 1’de verildi.
Bireylerin %81,00'inin (n=94) kadin oldugu ve
%66,4iniin ~ (n=77) calismadigr  gorildi.
Bireylerin  migren  tam1  suresi 84,00
[(8,00);(456,00)] ay idi. Bireylerin %75’ inin
(n=87) ailesinde migren 6ykiisii oldugu tespit
edildi.

Bireylerin son bir ay i¢inde yasanan ataklar
stiresince hissettikleri ortalama agr1 siddeti
NADS’a gore 7,00 [(2,00);(10,00)] puan ve son bir
ay i¢inde yasadiklar: ataklarin ortalama siiresi
180,00 [(20,00);(4320,00)] dk idi. Bireylerin en
cok gorsel aura (%58,60, n=68) yasadig: goriildii.
Bireylere atak sirasinda en c¢ok fonofobi
(%98,30, n=114), osmofobi (%95,70, n=111) ve
fotofobi (%93,10, n=108) sikayetleri eslik
etmekteydi (Tablo 2).

Bireylerin FA diizeyi, agri
katastrofizasyonu, santral sensitizasyon ve
fonksiyonel durum parametreleri Tablo 3’te
gosterildi. Bireylerin %30,2’sinin (n=35) inaktif,
%47,4’tiiniin (n=55) minimal aktif ve %22,4’iniin
(n=26) aktif oldugu goriuldii. Bireylerin
%25,9unda (n=30) agr1 katastrofizasyonu,
%51, 7’sinde (n=60) santral sensitizasyon varhg:
tespit edildi. MIDAS skorlarina gére fonksiyonel
durumda en c¢ok ciddi kayip (%44,00, n=51)
oldugu saptandi.

Bireylerin FA diizeyi ile agr1 siddeti (r=-
0,245, p=0,008), agr1 siiresi (r=-0,208, p=0,025)
ve agr1 katastrofizasyonu (r=-0,190, p=0,041)
arasinda negatif yonde zayif bir iligki; santral
sensitizasyon (r=-0,198, p=0,033) arasinda
negatif yonde ¢ok zayif bir iligki bulundu.
Bireylerin FA diizeyi ile fonksiyonel durumu
arasinda anlamli dizeyde iliski olmadig
saptand1 (p>0,05) (Tablo 4).

TARTISMA

Bu c¢alismada kronik migren tanmh
bireylerin FA diizeyi ile agri siddeti, stresi,
katastrofizasyonu ve santral sensitizasyon
arasinda negatif yonde bir iligki bulundu. Ancak
bireylerin FA dizeyi ile fonksiyonel durumu

arasinda iligki olmadig: saptandi.

Literatiirde, yogunlugu Dbireye 06zgl
belirlenmemis FAnin migren tetikleyicisi
oldugu bildirilmektedir.2 Ancak, bu kaninmin
aksine diizenli FA ve egzersizin migren sikligi
uzerinde profilaktik etkisi oldugu da ifade
edilmektedir. Blyik popillasyon tabanh
¢alismalar dusik FA dizeyinin migren tanili
bireylerde agrinin daha sik ve siddetli olmasi ile
iligkili oldugunu, yuksek FA duzeylerinin ise
migrenin azalmasi ile iligkili oldugunu ortaya
koymustur.t Busch ve Gaul caligmalarinda,
diizenli, planli, yapilandirilmis ve tekrarlayan

FA'nin genellikle migren tedavisinde
onerildigini ozetlemigtir.2! Bas agrisi
gruplarinda  yapilan buyik o6lgekli  bir

c¢alismada, bas agris1 sikhigl arttikca FA
diizeyinin azaldig1 gozlenmistir. Ayrica, migren
ve diger basg agrilarina sahip bireylerin, basg
agris1 olmayanlara gore fiziksel olarak daha az
aktif olduklar1 gosterilmigtir.22 Bu c¢alismada
FA duzeyi arttikga agr1 siddeti ve siiresinin
azaldig1 géralda.

Agr1 katastrofizasyonu ve agr1 korkusu
kavramlari arasinda kavramsal olarak bir
ortisme bulunmaktadir.23 Bireylerin
yagadiklar1 veya yasamaktan korktuklar: agri,
kaginma davranigimi tetiklemektedir. Korku-
kaginma modeline gore, agr1 katastrofizasyonu
agriyla iligkili korkuya ve FA’dan kaginmaya yol
acabilmektedir.24 Ayrica aktiviteden uzun streli
kaginma, fonksiyonel diizeyin azalmasina,
kronik agrimin daha da siddetlenmesine ve
agriya karsit duyarhihigin artmasina neden
olabilmektedir.232¢ Calismamizda FA dlzeyi
dustikee agr1 katastrofizasyonunun arttig:
gorildi. Literatirde kronik migren tanih
bireylerde bu 1iligkiyi inceleyen c¢alismaya
rastlanmamakla birlikte kronik agrisi olan
bagka hastalik gruplarinda yapilan
arastirmalar bizim g¢alisma sonucglarimizi
destekler niteliktedir. Elfing vd. kronik spesifik
olmayan bel agrisi olan hastalarda, FA duzeyi
ile agr1  katastrofizasyonunun  iligkisini
inceledikleri ¢alismalarinda, FA diizeyi dusuk
hastalarin, agr1 katastrofizasyonu puanlarinin
daha yiksek oldugunu gostermiglerdir.®
Zhaoyang vd. osteoartriti olan hastalarda agri

katastrofizasyonunun FA'y1  ne olc¢lide
etkiledigini inceledikleri ¢aligmalarinda,
hastalarin normalden daha fazla agn

katastrofizasyonu yasadiklar1 giinlerde, daha
fazla hareketsiz davraniglarda bulunduklarini
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ve daha az orta-giddetli FA yaptiklar1 sonucuna

varmiglardir. Bununla birlikte, agri
katastrofizasyonuna yonelik miudahalelerin
sedanter davranigi  azaltabilecegini, FA

diizeyini artirabilecegini ve agr1 yonetimi,
fonksiyonel durum ve genel saghk igin daha

Tablo 1. Bireylerin fiziksel ve sosyodemografik ozellikleri.
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uzun vadeli faydalar  saglayabilecegini
vurgulamiglardir.2> Calismamizda FA diizeyi ile
agr1 katastrofizasyonu arasinda negatif yonla
iligkinin bulunmasi, FAnin dikkati agridan
uzaklagtirmak igin etkili stratejilerden biri
olmasi26 ve agriyla ilgili olumsuz diiglinceleri,

(N=116)

Yas (y1l) (medyan (min-maks)) 32 (19-55)
Viicut kiitle indeksi (kg/m?2) (X+SD) 24,56+3,97
Cinsiyet (n (%))

Kadin 94 (81)

Erkek 22 (19)
Egitim durumu (n (%))

Lise 10 (8,6)

On lisans 16 (13,8)

Lisans 56 (48,3)

Lisansiistii 34 (29,3)
Calisma durumu (n (%))

Calisiyor 39(33,6)

Calismiyor 77 (66,4)
Migren tani siiresi (ay) (medyan (min-maks)) 84 (8-456)
Ailede migren oykiisii varhigi (n (%))

Var 87 (75)

Yok 29 (25)

Tablo 2. Bireylerin agn ozellikleri.
(N=116)

Agn siddeti (Numerik Agn Derecelendirme Skalasi) (medyan (min-maks)) 7,00 (2-10)

Agn siiresi (dk) (medyan (min-maks))
Aura tipi (n (%))
Gorsel
isitsel
Duyusal
Konusma
Eslik eden semptomlar, n (%)
Fonofobi
Fotofobi
Osmofobi
Mide bulantisi
Kusma
Boyun agnisi
Bas dénmesi

180 (20-4320)

68 (58,6)
48 (41,4)
50 (43,1)
43 (37,1)

114 (98,3)
108 (93,1)
111 (95,7)
75 (64,7)
26(22,4)
79 (68,1)
43 (37,1)
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Tablo 3. Bireylerin fiziksel aktivite diizeyi, agn katastrofizasyonu, santral sensitizasyon ve fonksiyonel durum parametreleri

(N=116)

Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu (MET) (medyan (min-maks))

Fiziksel aktivite diizeyi (UFAA-KF) (n (%))

inaktif

Minimal aktif

Aktif
Agnyi Felaketlestirme Olgegi (medyan (min-maks))
Agn katastrofizasyonu varligi (AFO) (n (%))

Var

Yok
Santral Sensitizasyon Olcegi (medyan (min-maks))
Santral sensitizasyon varligi (SSO) (n (%))

Var

Yok

Migrene Bagl Dizabilite Degerlendirme Olcegi (medyan (min-maks))

Fonksiyonel durum (MIDAS) (n (%))
Hic kayip yok/cok az
Hafif kayip
Orta derecede kayip
Ciddi kayip

1222 (0-12293)

35(30,2)

55(47,4)

26(22,4)
20,5 (2-52)

30(25,9)
86 (74,1)
40 (2-95)

60(51,7)
56 (48,3)
17 (2-75)

24(20,7)
14(12,1)
27(23,3)
51 (44,0)

MET: Metabolik esdeger. UFAA-KF: Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu. AFO: Agny Felaketlestirme Olgegi. SSO: Santral Sensitizasyon Olgegi.

MIDAS: Migrene Bagl Dizabilite Degerlendirme Olgegi.

Tablo 4. Bireylerin fiziksel aktivite diizeyinin agn ozellikleri, agn katastrofizasyonu, santral sensitizasyon ve fonksiyonel durum ile

iligkisi.
Uluslararasi Fiziksel Aktivite Anketi-Kisa Formu puani
r P
Agn siddeti (Numerik Agn Derecelendirme Skalasi) -0,245 0,008*
Agn siiresi (dk) -0,208 0,025*
Agnyi Felaketlestirme Olgegi (AFO) -0,190 0,041*
Santral Sensitizasyon Olcegi (SSO) -0,198 0,033*
Migrene Bagl Dizabilite Degerlendirme Olgegi (MIDAS) -0,119 0,204

*p<0,05.

ozellikle ruminasyonu azaltmasiyla?? ilgili
olabilir yorumunu yapmak da mimkuindir.
Korku-kacinma davranmiglari, agri
katastrofizasyonu gibi psikososyal semptomlar
ozellikle prefrontal korteks ve limbik sistemdeki
néronal aktivasyonu artirarak santral
hipereksitabilite durumuna yol agabilmektedir.
Merkezi hipersensitivite sonunda birden fazla
beyin bolgesine yayilabilmekte ve
genisleyebilmektedir.l® FA ve egzersizin, baz

kronik agrili durumlarda santral sensitizasyon
acisindan faydali oldugu bildirilmektedir.28
Saglikli bireyler ve bazi kronik agrili bireylerde
(6rn: kronik bel agris)) egzersiz ile endojen
analjezi olarak adlandirilan gugli  bir
“yukaridan asag” dogru agriyr inhibe edici
etkinin aktive oldugu ifade edilmigtir.29
Egzersizin santral sensitizasyonu azaltici
etkisindeki olas1 mekanizma BDNF ile birlikte
norotrofik faktorleri etkilemesi olabilecegi
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belirtilmektedir.3? Ancak kronik migren tanili
bireylerde FA diizeyi ile santral sensitizasyon
iligkisini inceleyen c¢alisma bulunmamaktadir.
Farkli agrili gruplar incelendiginde; Santos vd.
kronik miyojen temporomandibular eklem
agris1 olan hastalarda aligilmig FA ile santral
sensitizasyon iligkisini inceledikleri
calismalarinda bu parametreler arasinda
anlamli iliski olmadigimi  bildirmiglerdir.3!
Zheng vd. kronik bel agris1 olan hastalarda FA
ile santral sensitizasyon arasindaki iligkiyi
inceledikleri calismalarinda santral
sensitizasyonu olan bireylerin daha az aktif
olduklarimi bulmuslardir.32 Bu calismada da
bireylerin FA diizeyinin artmasi ile santral
sensitizasyonun azaldigi gérilmustir. Ayrica
bireylerin yaklasik yarisinin (%51,70) santral
sensitizasyonunun oldugu ve biiyiik gogunlugun
inaktif (%30,20) ve minimal aktif (%47,40)
oldugu ayrica dikkat c¢ekicidir. Bu sonuglar
FA'nin santral sensitizasyonu azaltma tuzerine
olumlu etkilerinden kaynaklanabilir. Bu
bulgular migren yonetiminde FA ile birlikte
mutlaka santral sensitizasyon varhginin da
degerlendirilmesi ve g6z ontinde
bulundurulmasinin 6nemini géstermektedir.

Duzenli FA ve egzersiz ile, serotonin
seviyesi ve merkezi inhibitér yollardaki
opioidler artarak agri modilasyonunun
saglandig: ifade edilmektedir.2® Domingues vd.
c¢alismalarinda dizenli FA yapan migren tanil
bireylerin yapmayanlara goére semptomlarinin
azaldigini ve buna baglh olarak fonksiyonel
durumun iyilestigini bildirmigtir.12 Altay ve
Celenay'in c¢alismasinda ise migren tanih
bireylerde FA diizeyi ile fonksiyonel durumun
iligkili olmadig1 gérualmistiir.13 Bu ¢alismada da
FA duzeyi ile fonksiyonel durum arasinda iligki
olmadig1 tespit edildi. Bu durum bireylerin
biiyiik ¢ogunlugunun fonksiyonel durumunda
ciddi kayip yasamasi ile ilgili olabilir.

Bu calismaya hem kadin hem de erkek
bireyler dahil edilmigtir. Literatiirde migren
tanili bireylerde yas, beslenme ve uyku diizeni,
emosyonel stres, ve hormonal degisiklikler gibi
birgok faktorin agri tizerinde etkilerinin oldugu
bildirilmektedir.33 Ancak, migren
calismalarinda kadin ve erkek bireylerin bir
arada degerlendirilmesi genellikle sonuglarin
genellenebilirligi agisindan kabul edilebilir bir
yaklagimdir.3¢ Béylece ¢calisma sonuglar: her iki
cinsiyette dahil edilerek sunulmustur. Ancak
cinsiyetlere goére bu konu ile ilgili ileri
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caligmalar da yapilabilir.

Limitasyonlar

Calismada degerlendirmelerin web tabanh
olarak yapilmig olmasi bir limitasyondur. Dahil
edilme kriterlerinde egitim diizeyi en az lise
olmasina ragmen bazi bireyler anket/dlgekleri
anlamakta zorluk yasamis ve bununla ilgili
dontsglerde bulunmustur. Bu bireylere telefon
tuzerinden anlagilmayan sorular ile ilgili destek

verilmigtir. Dolayisiyla ileri calismalarda
anket/ol¢eklerin daha glvenilir sonuglar
verebilmesi i¢in ylz ylze uygulanmasi

onerilmektedir. Bununla birlikte ¢alismada agri
ozellikleri kapsaminda; son bir ay iginde
yaganan ataklar stiresince hissedilen ortalama
agr1 siddeti ve yasanan ataklarin ortalama kag
dakika stirdiigii ge¢mise yonelik sorgulanarak
kaydedildi. Bireylerin yasadig ataklar: ve eslik
eden semptomlari yanhs hatirlamasi riski
bulunmaktadir. Gelecekte bu bireylerin agri
ozelliklerinin  agr1  gunligi 1ile  birebir
kaydedildigi calismalar daha net sonuglar
verebilir. Ayrica, dusik maliyeti, kolay
uygulanabilirligi, bireyin kendi kendine
yapabilmesi nedeniyle bu calismada stibjektif
FA anketi olan UAFAA-KF'ni kullanildi.!4 Tleri
¢alismalarda FA diizeyinin daha objektif
degerlendirme yontemleri ile degerlendirilmesi
onemli olabilir. Ancak objektif degerlendirme
yontemlerinin  yiksek  maliyeti, teknik
uzmanlik ve 6zel yazilim gerektirmesi, oturma,
yatma veya ayakta durma pozisyonlarimi veya
yuriuylsin siddetini ayirt edememesi, harcanan
enerjinin belirli sinirlarla iligkili olmasi ve her
cihazin farkli sinir degerlerine sahip olmasi gibi
dezavantajlar1 da unutulmamalidir.

Sonug

Calismanin sonucunda kronik migren tanili
bireylerin FA diizeyi arttikca agr1 siddeti,
sliresi, katastrofizasyonu ve santral
sensitizasyonun azaldigr goruldi. Ancak FA
diizeyi ile fonksiyonel durum arasinda iligki
olmadigi bulundu. Bu sonuglar dikkate
alindiginda ve diizenli FA'nin migrene 6zgi ve
genel saghkla iligkili faydalar1 g6z onilinde
bulunduruldugunda bu bireylerin FA
diizeylerini artirmalari ve bireye 6zgi egzersiz
egitiminin planlanmas1 agr1 siddeti, slresi,
katastrofizasyonu ve santral sensitizasyonun
azaltilmasinda 6nemli olabilir. Ayrica, migren
tanili bireylerde FA’'min agr1 6zellikleri, agri
katastrofizasyonu, santral sensitizasyon ve
fonksiyonel durum lzerine etkilerinin
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incelenecegi klinik ¢alismalara ve FA diizeyine
gére bu parametrelerin incelenecegi ileri
tanimlayici caligmalara ihtiya¢ vardir.
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Gebelik doneminde beden imajini etkileyen

sosyodemografik, obstetrik ve kas-iskelet sistemi ile

iligkili faktorlerin arastinimasi
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affecting body image during pregnancy
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Abstract

Amag: Bu calismanin amaci, gebelik doneminde beden imajini etkileyen cesitli sosyodemografik, obstetrik ve kas-iskelet sistemi
agnsiyla ile iligkili faktorlerin arastinimasiydi.

Ydntem: Calisma, yaslan 18-40 arasinda olan ve gebeligin en az 12. haftasinda bulunan 107 gebe ile gergeklestirildi. Gebelerin
yas, boy uzunlugu, viicut agirigl, egitim durumu ve obstetrik dykiileri (gebelik haftasi, gebelik ve dogum sayisi) yari yapilandinimig
bir degerlendirme formu kullanilarak toplandi. Beden imaji, “Gebelikte Beden imaji Olgegi” ile degerlendirildi. Gebelerin cesitli
viicut bélgelerinde yasadiklar agnlar ayrintili olarak sorgulandi ve agnl bdlge sayisi kaydedildi.

Bulgular: Calismaya katilan gebelerin ortalama yasi 28,53+4,98 yildi. Gebelerin %47,70’i iiniversite mezunu iken %41,10'u lise
mezunuydu. Gebelik haftasi, ortanca olarak 25 hafta olup 14 ve 39 hafta arasinda degismekteydi. Beden imaji ile gebelik haftasi,
gebelik ve dogum sayisi arasinda iliski olmadigi bulundu (r=-0,062, p=0,52; r=-0,016, p=0,87; r=-0,109 p=0,26 sirasiyla).
Beden imaji dlgek toplam skorunun; egitim durumu (r=0,220, p=0,02), agnli bolge sayisi (r=0,451, p=0,00) ve gebelikte Viicut
Kitle indeksi (VKi) (=0,191, p=0,049) ile porzitif iliskili oldugu ortaya konuldu. Regresyon modeli, beden imajindaki varyansin
%25,60'sini acikladi ve egitim durumu, agnli bolge sayisi ve gebelik VKi’nin beden imajini anlaml sekilde yordadig bulundu
(R=0,506; R2:0,256, Adj. R2=0,235, F=11,385; p<0,01).

Sonug: Bu bulgular, gebelikte egitim seviyesinin yiikselmesinin, kas-iskelet sistemi agnsinin fazla sayida bélgede hissedilmesinin
ve yiiksek VKi’nin, beden imajini daha olumsuz etkiledigini gostermektedir.

Anahtar Kelimeler: Prenatal; Anne saglg, Biyopsikososyal.

Pumose: The aim of this study was to investigate sociodemographic, obstetric, and musculoskeletal pain-related factors affecting
body image during pregnancy.

Methods: The study included 107 pregnant women aged 18-40 years and at least 12 weeks pregnant. Age, height, weight,
educational status, and obstetric history (gestational week, number of pregnancies, and births) were recorded using a semi-
structured evaluation form. Body image was assessed with the Body Image in Pregnancy Scale. The pregnant women were
questioned in detail about the pain they experienced in various body parts, and the number of painful areas was recorded.
Results: The mean age of participants was 28.53+4.98 years. Of the participants, 47.70% were university graduates, and
41.10% were high school graduates. The median gestational week was 25 (range: 14-39 weeks). Body image scale total score
was not associated with gestational week, number of pregnancies, or births (r=-0,062, p=0,52; r=-0,016, p=0,87; r=-0,109
p=0,26 respectively). However, it was positively correlated with educational status (r=0.220, p=0.02), number of painful areas
(r=0.451, p=0.00), and Body Mass Index (BMI) during pregnancy (r=0.191, p=0.04). The regression model explained 25.60% of
the variance in body image, with educational level, number of painful areas, and BMI emeiging as significant predictors
(R=0,506; R2:0,256, Adj. R2=0,235, F=11,385; p<0,01).

Conclusion: These findings indicate that higher education levels, more musculoskeletal pain, and higher BMI during pregnancy
are associated with a more negative body image.

Keywords: Prenatal; Matemal health, Biopsychosocial.
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GIRIS

Gebelik, buyluyen fetiisi korumak ve anne
adayini doguma hazirlamak i¢in hormonal ve
metabolik diizenlemelerin sonucu olarak ¢ok
sayida anatomik, fizyolojik ve psikolojik
degisimlerin yagsandig1 bir dénemdir.12 Gebelik
déneminde, gebenin bedeninde gézle goriilebilir
bir sekilde meydana gelen tim bu degisiklikler,
beden 1maji hakkindaki degisiklikler1 de
beraberinde getirebilmektedir.

Beden  imaj, bir  yetigkinin = dig
gbérinlisinin icsel ifadesi olarak
tanimlanmaktadir. Bireylerin kendi viicut
gorinimlerine karsi sahip olduklari olumsuz

distince ve hisler “beden imaj1
memnuniyetsizligi” olarak adlandirilmaktadir.
Gebelik  sirasinda olumsuz beden imaji,

anksiyete ve depresyon3, sagliksiz beslenme
aligkanliklari¢ ve diigik emzirme siresi® gibi
olumsuz sonucglarla baglantilidir. Boscaglia
vd'nin c¢alismasinda, gebelik Oncesinden
gebeligin erken donemlerine kadar gegen
siirecte, kadinlarin beden algilariyla ilgili
memnuniyetlerinde belirgin bir azalma oldugu
belirtilmistir.6 Gebelikte beden imaj1
memnuniyetsizligi birbirine zit iki farkli teori
ile a¢iklanmaya ¢aligilmaktadir. Bu teorilerden
ilki gebelikte meydana gelen degisikliklerin;
kadin gilizelliginin kilo alimi1 gibi sosyal
algilariyla dogrudan c¢eliserek beden imaj
memnuniyetsizliginin arttigidir. Diger teori ise
gebelik sirasinda kadinlarin bedensel gérinim
beklentilerinin degigserek beden imaj1
memnuniyetsizliginin  azaldigr  yontindedir.
Beden imaji ile ilgili gebelerin gebe olmayanlar
ile kargilagtirildigi calismalarda farkli sonuglar
bildirilmistir. Bu c¢alismalarda gebelik
déneminde beden imajinin azaldigi, degismedigi
ya da arttig belirtilmektedir.”

Gebelikte beden imaji farklh pek ¢ok
durumdan etkilenebilmektedir. Yapilan
calismalarda beden imajinin; gestasyonel kilo
alimi ile iligkili oldugu, ancak bu iligkinin
karmasgik oldugu belirtilmektedir. Mehta vd’nin
calismasinda; gebelikte beden imajinin gebelik
donemindeki kilo artisi ve gebelik oOncesi
dénemdeki viicut kitle indeksi (VKI) ile iligkili
oldugu belirtilmistir.8 Normal veya diigiik VKI
ile gebe kalan kadinlarda gebelik déneminde
fazla kilo alma riski artarken, kilolu ya da obez
olarak gebe kalan kadinlarda bu risk
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azalmaktadir.® Buna ek olarak, egitim seviyesi
dustik olan kadinlarda da gebelik déneminde
asir1 kilo alimi riskinin arttigr vurgulanmagtir.
Bu sonucglardan yola cikarak, gebelik
déneminde beden imajinin gestasyonel kilo
alimi ile dogrudan, gebelik 6ncesi VKI ve egitim
diizeyi ile dolayh olarak iligkili oldugu ifade
edilebilir. Beden 1imaji  gebelikte agn
varligindan da etkilenebilmektedir. Wand
vd’nin ¢alismasinda, lumbopelvik agr1 yasayan
gebelerde beden imajinin bozulmasinin agr
yasamayan gebelere gore daha fazla oldugu ve
bu bozulmanin agrinin siddeti ile iligkili oldugu
bulunmustur.l® Gebelerde beden imaji1 i¢inde
bulunulan trimesterden etkilenebilmektedir.
Beden imaji memnuniyetsizligi en ¢ok 2.
trimesterin erken doénemlerinden ortalarina
dogru gorilmektedir.1! Bu faktorlere ek olarak,
geng yasta gebe kalmanin, ylksek egitim
diizeyine sahip olmanin, evlendikten kisa siire
sonra gebe kalmanin, sosyo-ekonomik diizeyin
yiksek olmasinin ve isteyerek gebe kalmanin
gebelik  doneminde beden imajini olumlu
etkiledigi bildirilmektedir.?

Gebelik sirasinda beden 1imaji  ¢ok
boyutludur ve pek ¢ok faktére bagl beden
imajinda hem pozitif hem de negatif
degisiklikler = goriilmektedir.l2  Literatirde
gebelik doneminde beden imajin1 etkileyen
faktorlerle ilgili yapilan az sayida calisma yer
almaktadir ve bu calismalarda kas-iskelet
sistemi agrilarinin etkileri ile ilgili ayrintili bir
degerlendirme bulunmamaktadir. Gebelikte
beden imajinm1 etkileyen sosyodemografik ve
obstetrik faktorlerle birlikte kas-iskelet sistemi
agrilariyla iligkili faktoérlerin ortaya konulmasi
gebelik doneminde beden imajinda meydana
gelen farkliligi aciklamaya ve beden imajini
geligstirmeye yonelik yaklagimlarin etkinliginin
artirilmasina yardimci olabilir. Bu sebeple bu
¢alismanin amaci gebelik doneminde beden
imajinin; sosyodemografik, obstetrik ve kas-
iskelet sistemi agrilariyla olan iligkisini
arastirmaktir.

YONTEM

Calismada yer alan katilimcilar Giilhane
Egitim Aragtirma Hastanesi, Kadin
Hastaliklar1 ve Dogum Poliklinigine bagvuran
gebeler arasindan segildi. Calismanin igerigi ve
yontemi Giilhane Bilimsel Arastirmalar Etik
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Kurulu tarafindan (karar no: 2024-298) uygun
bulundu. Kesitsel olarak yapilan bu caligmaya
18-40 yas arasinda, 12. gebelik haftasi
uzerindeki gebeler dahil edilirken; tanisi
konulmus herhangi bir noérolojik velveya
psikiyatrik rahatsizlig1 olan, yeterli
kooperasyona sahip olmayan ve calismaya
katilmaya goniilli olmayan gebeler ¢aligma disi
birakildi. Katilimecilar ¢alisma  hakkinda
bilgilendirildikten sonra hastalardan yazili ve
sozli onam alindi. Orneklem buyikliga
hesabinda benzer ¢alisma bulunmadig i¢in etki
buyukligi kucuk olarak hesaplamaya dahil
edildi. Orneklem biiytkligii G-Power ile lineer
multiple regresyon (fixed model, R2 deviation of
zero) icin, etki buyukligi (f2) 0.20, %95 giic,
a=0.05 tip 1 hata ve 3 prediktor ile 90 olarak
hesaplandi. Calismaya %10- 20 yedek katilimei
eklenmesi planlandi.!3

Degerlendirme
Katilimcilarin demografik verilerini
kaydetmek i¢in yari yapilandirilmig

degerlendirme formu kullanildi. Hastalarin yas
(y11), boy uzunlugu (cm), viicut agirhg (kg),
egitim diizeyleri ve obstetrik hikayeleri
kaydedildi.

Beden Imaji

Katilimcilarin beden imajlarini
degerlendirmek i¢in Tirkce guvenirlik ve
gecerliligi ortaya konulmus “Gebelikte Beden
Imaji Olgegi” kullamldi.415 QOlgek, her bir
maddeye 5 puanlik bir yanit o6lcegiyle cevap
verilecek sekilde tasarlanmis olup, toplam puan
araligr 36 ile 180 arasinda degismektedir. Bu
6lcegin alt bolimleri fiziksel gorinimle meggul

olma, kisinin vicudunun Kkuvvetle 1ilgili
yonlerinden memnuniyetsizligi, genel
goruntimden memnuniyetsizlik, sekstiel

cekicilik, goriiniisti islevden daha 6nemli bulma,
gériniis nedeniyle davranistan kaginma ve
viicut bolimlerinden memnuniyetsizlik olarak
belirlenmigtir. Olgekten alinan toplam puanin
yiksek olmasi  negatif viicut imajini
gostermektedir.

Kas-Iskelet Sistemi Agrisi

Kas iskelet sistemi agrisinin sorgulanmasi,
gebelerde agrimin belirli bélgelerdeki varligina
yonelik olarak gergeklestirildi. Agriya dair
verilerin dogru toplanabilmesi igin, her bdlge
(6rnegin, el, ayak, diz gibi) ayr1 ayr1 sorgulandi
ve her birinin sag ve sol tarafi (bilateral) dikkate
alinarak agrimin varhigi kaydedildi. Sorgulama
boyun, omuz, sirt, dirsek, el, bel, kalca, diz ve

ayak boélgelerini igerdi ve agri yasanan bolge
sayis1t toplam agrili boélge sayisi olarak not
edildi.

Obstetrik Faktorler

Katilimcilarin mevcut gebelik dahil olmak
tizere gebelik sayis1 (gravida) her bir birey icin
belirlendi. Saglhikli dogumla sonug¢lanan gebelik
sayllart (parite) kaydedildi. Katilimcilarin
gebelik haftalari, son adet tarihi kullanilarak
hesaplandu.

Istatistiksel analiz

Analiz icin SPSS strim 25.0 (IBM
Corporation, Armonk, NY, Amerika Birlesik

Devletleri) kullanilda. Veriler
ortalamaztstandart sapma [minimum
maksimum] veya yiizde olarak ifade edildi. Veri
normalligi normal olasilik grafikleri,

Kolomogorov Smirnov testi ve c¢arpiklik ve
basiklik katsayilar1 ile kontrol edildi. Strekli
degiskenler arasindaki dogrusal iligkileri
degerlendirmek i¢in Pearson korelasyon testi
kullanildi. Gebelikte viicut imaj ile diger
faktorlerin arasindaki iligkiyi tahmin etmek
i¢in ¢oklu lineer regresyon yapildi. Regresyon
analizi, bagimh degisken olarak beden imaj
bagimsiz degiskenler olarak demografik bilgiler,
obstetrik hikaye ve agrili bélge sayisi
kullanilarak gerceklegtirildi. Regresyon
modelinin gegerliligini kontrol etmek igin
varyans analizi (ANOVA) kullanilda.

BULGULAR

Calismaya katilim i¢in taranan 121 gebe
arasindan, toplamda 14 gebe c¢alisma dig1
birakildi. Bu gebelerden 5'1 tanisi konulmus
psikiyatrik bir rahatsizliga, 2'si tanis1 konulmus
norolojik bir hastaliga sahipti. Ayrica, 3 gebe
anketleri tamamlayacak yeterli is birligini
saglayamadigi, ve 4 gebe 1ise calismaya
katilmaya goniilli olmadig: igin degerlendirme
disinda birakildi. Calismaya ortalama yas:
28,53+4,98 yi1l olan 107 gebe dahil edildi. Dahil
edilen gebelerin demografik bilgileri ve
obstetrik hikayeleri Tablo 1’de gésterilmektedir.
Gebelerin %47,70’1 Universite mezunu iken
%41,10u lise mezunuydu. Gebelik haftasi,
ortalama olarak 26,52+6,83 olup 14 ve 39. hafta
arasinda degismektedir. Beden imaji1 ile gebelik
haftasi, gebelik ve dogum sayisi arasinda iligki
olmadig1r bulundu (r=-0,062, p=0,52; r=-0,016,
p=0,87; r=-0,109 p=0,26 sirasiyla). Gebelikte
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toplam beden imaj1 skoru; egitim durumu,
toplam agrili bélge sayis1 ve gebelik VKI ile
pozitif iligkili bulundu (r=0,220, p=0,02;
r=0,451, p=0,00; r=0,191 p=0,04 sirasiyla).
Coklu regresyon analizlerinin sonuclari Tablo
2'de gosterilmektedir. Modele gore modelde
belirlenen egitim durumu, toplam agrili bolge
sayist ve gebelik VKI viicut imajim %25,60
aciklamaktadir. Model; beden imaji 44,802
(sabit) +2,576 (agrili bolge sayis) + 3,048 (egitim
durumu) + 0,533 gebelikte VKI olarak
kurulmaktadir. Maksimum 1,3'lik varyans
buylutme faktorid, regresyon modelinde ¢oklu
dogrusalligin olmadigini géstermektedir.

TARTISMA

Bu calismada, gebelerde beden imaji ile
egitim dizeyi, kas-iskelet sistemine ait agrili
bolge sayis1 ve gebelikte VKI arasinda iligkiler
oldugu bulundu. Bu degigkenler gebelerde
beden imajinin yaklagik %25,6's1n1
aciklamaktadir. Agr1 ve beden imaj1 arasinda
komplike bir iliski vardir. Calismada beden
imaj1 tizerinde anlamh katkinin agrili toplam
bolge sayisindan etkilendigi ortaya
konulmugtur. Olumsuz beden goériniminin
agr1 hassasiyetini artirdigi,'® kronik agn

yasayan hastalarin ¢ogunlugunun beden
imajinin  degistigi ve beden imajindaki
iyilesmelerin  kronik agr1 semptomundaki
iyilesme ile paralel oldugu ortaya

konulmustur.l” Hastalik 6zelinde agr1 ve beden
imaj1 arasindaki iligki beden tizerinde gozle
gorilur degisikliklerin meydana geldigi meme
kanseri sonrasi lenfédem!® ya da gozle gérinir
degisikliklerin olusmadig: fibromiyalji
hastalarinda dal® mevcuttur. Gebelerde agr1 ve
beden imajini ele alan ¢aligmada ise gebelerde
kronik agr1 kapsaminda en sik gorilen
lumbopelvik agrida beden imaj1
incelenmigtir.1020 Lumbopelvik agr1 yasayan
gebeler yasamayan gebelere kiyasla beden
imajinda daha fazla bozulma yasarken agrinin
siddeti arttikca bu bozulma da artmaktadir.
Beden imajinda bozulma ayni1 zamanda agr1 ile
iligkili felaketlestirme ile de iligkilidir. Ancak
s6z konusu ¢aligma yalnizca liglincii trimesterde
olan gebeleri kapsamaktadir ve sadece
lumbopelvik agriya odaklanmaktadir. Oysa
gebelerde diger eklemlerde de agri
gorulmektedir. Calismamizda beden imaji agrili
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bélge sayisi tizerinden ele alinmigtir ve 2 ve 3.
trimesterde olan gebeleri kapsamaktadar.

Beden imajini1 belirleyen faktorlerden biri
de egitim durumu olarak belirlenmistir.
Calismamizda her egitim diizeyinden bireyler
yer alsa da popilasyonun biyik bir bélimini
lise ve {niversite mezunlarinin olusturdugu
goriilmektedir. Universite, psikolojik agidan
zorlayici bir donem olabilmektedir. Bu duruma
saghiksiz aligkanliklar ve dusik beden algisi
kabuli eslik edebilmektedir.2! Egitim
seviyesinin ylksek olmasinin beden imajim
olumsuz etkilemesi, bireylerin daha yuksek bir
farkindalik diizeyine sahip olmalarindan da
kaynaklanabilir.  Universite 6grencilerinde
beden imajim1 iyilestirmek i¢in yapilan
girigsimleri konu alan derleme sonucglarina gore
beden imajini iyilestirmek i¢in farkl teknikler
kullanilmig ve anlamli sonuglar elde edilmistir.
Ancak bi¢imlendirici yaklagimlar azdir ve nitel
yaklagimlar simirli kullanilmaktadir.22 Beden
imajr ginimiizde hem akademik c¢evreler
tarafindan hem de sosyal medya basta olmak
uzere kamuya 06zgi alanlarda kendine 6nemli
bir yer edinmigtir. Son yillarda beden
tarafsizlignt ~ kavrami daha  fazla ele
alinmaktadir. Beden tarafsizligi, daha gergekgi,
farkindalikli ve esnek bir yaklagim olup,
bedenin iglevselligini takdir etmek, saygi
gostermek ve bakimimi yapmakla birlikte, 6z-
degerin fiziksel goéruntgle tanimlanmadigi bir
kavramdir.23 Beden tarafsizliginin pozitif beden
imajindan farklh oldugu ve ulasilabilir bir orta
nokta olarak bir ¢ikis yolu olusturabilecegi miti
o6ne strulmustir. Klinisyenler; beden imajinin
akiskan olduguna, kisa ve uzun vadede
degigebilecegine ve bu akigkanhigin bir "firsat"
olarak goriilmesine egitim igeriklerinde yer
vermelidir.2¢ Ozellikle gebelik bu akigkanlhigin
yiksek oldugu bir periyottur. Bu sebeple
yagami degigtirebilecek bir gilice sahip olan
uUniversitede beden imaji konusunda gebelik
potansiyeli tasiyan kadinlara dogru igerikleri
ulastirma konusunda oldukg¢a etkili bir yer
oldugunun altini ¢izmekte fayda
bulunmaktadir.

Calismamizda beden imajim1 belirleyen
faktorler icerisinde gebelikte viicut agirhg:
simirda bir anlamhlik diizeyine ulagmastir.
Kadin hayatinda gebelik kilo almanin en mesru
zamanlarindan biridir. Anne adayimmn viicut
agirligi hem kendisinin hem de gelismekte olan
fetiisiin saghiginin belirtecidir. Cok ya da az kilo
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Tablo 1. Calismaya katilan gebelerin karakteristik bilgileri (N=107).

X+SD
Yas (yil) 28,53+4,98
Gebelik donemi viicut kiitle indeksi (kg/m?2) 28,03+4,39
Gebelik oncesi viicut kiitle indeksi (kg/m2) 25,01+4,35
Viicut imaji 82,27+13,76
Medyan (Min-Maks)
Gebelik sayisi 1[1-6]
Dogum sayisi 0[0-4]
Gebelik siiresi (hafta) 25[14-39]
Agnh bolge 3[0-8]
n (%)
Egitim diizeyi
ilkogretim 4(3,7)
Ortadgretim 2(1,9)
Lise 44 (41,1)
Universite 51 (47,7)
Lisansiistii 6 (5,6)

Tablo 2. Gebelerin beden imajini belirleyen faktorlere yonelik coklu regresyon analizi (N=107).

%95 GA (B icin)

B Standart hata Beta Alt sinir Ust sinir t p VBF
Sabit 44,802 10,493 23,991 65,613 4,270 - -
Agnili bolge sayisi 2,756 0,578 0,411 1,609 3,903 4,765 <0,001 1,031
Egitim durumu 3,048 1,496 0,176 0,080 6,016 2,037 0,044 1,031
Gebelik BKi 0,533 0,269 0,170 0,001 1,066 1,987 0,050 1,017

R=0,506; R2:0,256, Adj. R2=0,235 (F=11,85; p<0,001). GA: Giiven aralif1. VBF: Varyans Biiyiitme Faktori; BKi: Beden Kiitle indeksi.

alimi hem anne hem de fetiis i¢in riskli
durumlar1 beraberinde getirmektedir.25 Bu
stire¢ ebeveyn olmaya hazirlanan her iki
cinsiyet icin de kafa karistiricadir. Kadinlar,
gestasyonel kilo alimi ve kaybi hakkinda
yapilan bilgilendirmelerin, saglik hizmetlerinin
standart bir parcasi haline gelmesini ve bu
bilgilerin tim kadinlara sunulmasini talep
etmektedir.26 Erkekler 1se, bu donemde
hissettikleri olumsuz duygular ile destekleyici
bir partner olma arasindaki dengeyi kurmakta
zorlandiklarim belirtmektedir.27 Medikal
durumlarda beden imajinin degerlendirilmesi

ve rehabilitasyonu ile yasam  kalitesi
artirilabilir. Ancak bu durum 4 temele
dayandirilmahdir: beden imajinin medikal
durumlar baglaminda degerlendirilmesi ve
rehabilitasyonu ile yasam kalitesinin
artirilmasi, doért temele dayanmalidir: 1. Beden
imaji  kavraminmin kapsamli bir gekilde
anlasilmasi, 2. Beden imaj1 degerlendirmesinin
yeni bi¢imlerinin uygulanmasi, 3. Tibbi
durumlar baglaminda beden imaj1 bozuklugu ve
islev bozuklugunun daha ayrintili anlasilmasi,
4.  Onleme, rehabilitasyon ve tedavi
programlarini uygulamak ve degerlendirmek
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icin net bir plan hazirlanmasi1.28 Gebelikte
yasam kalitesinin artirilmasi i¢in beden imaji
konusundaki ¢alismalarin bu amaclara hizmet
etmesi yararli olacaktir. Calismamizda genel
olarak, degigtirilebilir psikolojik, davranigsal ve
vicut agirhig ile ilgili faktorler, gebelikte beden
imaj1 ile ilgili gorunmektedir. Bu faktorleri
degerlendiren ve iyilestiren gebelere yonelik
egitim/girigsim programlarinin faydali
olabilecegi diistintilmektedir.

Limitasyonlar

Beden 1imaj1 ¢ok farklh alt boyutlar
icermekle birlikte calismada beden imaj1 genel
olarak ele alinmig ve kas-iskelet sistemi agrilar:
glivenilir ve gegerli bir aracla
degerlendirilmemigtir. Calismanin tek merkezli
yapilmasi calisma sonuclarinin
genellenebilirligini etkileyebilecegi
distintilmektedir. Ayn1 zamanda bu ¢alismada,
beden imajin1 dogrudan etkileyebilecegi bilinen
gecmis fiziksel travma ve kaza gibi faktorler
diglama kriterleri arasinda yer almamigtir. Bu
simirlilik, incelenen faktorler ile gebelikte beden
imaj1  arasindaki iligkiyi  etkileyebilecek
potansiyel karistirici degiskenlerin sonuglara
dahil olmasina neden olmus olabilir. Bu
limitasyonlara ragmen, bu c¢aligma gebelik
déneminde beden imajinin sosyodemografik ve
obstetrik faktorlerle iligkisine ek olarak gebelik
déneminde ¢ok sayida viicut bélgesindeki kas-
iskelet sistemi agrilariyla olan iligkisinin ortaya
konulmas1 ve yapilacak ileri c¢aligmalara
onculuk etmesi acisindan onem tasimaktadir.
Gebelik déoneminde beden imajina yonelik nitel
yontemleri de igerecek karma modelli ileri
caligsmalara ihtiyag¢ vardir.

Sonug

Sonug olarak, gebelerde egitim seviyesinin
yiksek olmasinin, kas-iskelet sistemi
agrilarmin  yaygmmhgimn ve VKI artiginin
olumsuz Dbeden algisiyla iligkili oldugu
gorilmektedir. Bu bulgular, 6zellikle gebelik
sirecinde kadinlarin beden imaj ile 1ilgili
yasadiklar1 zorluklari anlamada ve beden
algisina yonelik miidahalelerde egitim, agr
yonetimi ve VKI kontroliinlin 6nemine dikkat
cekmektedir. Anne adaylarina yoénelik saghk
hizmetlerinde bu faktorlerin dikkate alinmasi,
gebelikte daha olumlu bir beden algisinin
desteklenmesine katki saglayabilir.
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parametrelerini degistirir mi?

Does the presence of plantar ulcer in type 2 diabetes alter plantar pressure distribution
parameters?

Hakan AYDIN?, Esra Nur TURKMEN2, Osman SOYLER3, Nilgiin BEK*

0z

Abstract

Amag: Tip 2 diabetes mellituslu (DM) hastalarda diyabetik ayak iilseri (DAU) varliginin statik/dinamik plantar basing dagilimina
etkisini ve ayaklann antropometrik/ biyomekanik verileriyle DAU iligkisini belilemek amaglandi.

Yontem: Statik/dinamik plantar basing analizi ve bilgisayarli podoscan analizi yapilan, 45-80 yas aralifinda 79 DM tanih
hastanin verileri retrospektif olarak incelendi. DAU olan 31 ve DAU olmayan 48 DM’li hasta calismaya dahil edildi. Hastalann
statik ve dinamik plantar basing dagilimi parametreleri ile bilgisayarli podoscan analiz cihazindan alinan veriler toplandi.
Hastalann plantar basing dagihmi Pedar-X sistemi kullanilarak degerlendirildi. Plantar tarama ise Dijital Diagnostik
Baropodometre Tarama Sistemi ve Milletrix yazilimi kullanilarak gerceklestirildi.

Bulgular: Statik analizde DAU olan hastalarda iki ayagin zemine uyguladigi maksimum ve ortalama basincin, sag n ayaga
aktarilan agirigin sol arka ayak temas alaninin daha yiiksek oldugu; dinamik analizde ise sag ayak basinglarinin ve ayak ekseni
acisinin arttig) tespit edildi (p<0,05) (Pedar-X sistemi). Bilgisayarli podoscan verilerinde (Dijital Diagnostik Baropodometre
Tarama Sistemi ve Milletrix yazilimi) DAU olan olgularin ayak, orta ayak ve topuk uzunlugu, ayakkabi numarasi, topuk genisligi ve
topuk cevresi verilerinin daha yiiksek oldugu belirlendi (p<0,05).

Sonug: Tip 2 diyabetli bireylerde plantar iilser varlig, statik ve dinamik plantar basing dagiimi parametrelerinde anlaml
degisikliklere yol acarak ozellikle sag 6n ayakta basing artisina neden olmustur.

Anahtar kelimeler: Basing, diabetes mellitus, plantar iilser, yiiriime analizi.

Purmpose: The aim was to determine the effect of diabetic foot ulcer (DFU) presence on static/dynamic plantar pressure
distribution and its relationship with foot anthropometric/biomechanical data in patients with Type 2 diabetes mellitus (DM).
Method: Data from 79 DM patients aged 45-80, who underwent static/dynamic plantar pressure analysis and computerized
podoscan analysis, were retrospectively reviewed. The study included 31 DM patients with DFU and 48 without DFU. Patients’
static and dynamic plantar pressure distribution parameters and data obtained from the computerized podoscan device were
collected. Plantar pressure distribution was assessed using the Pedar-X system, and plantar scanning was performed with the
Digital Diagnostic Baropodometric Scanning System and Milletrix software.

Results: In the static analysis, it was determined that patients with DFU had higher maximum and average pressures applied by
both feet to the ground, increased weight transfer to the right forefoot, and a larger contact area in the left rearfoot (p<0.05)
(Pedar-X system). Computenized podoscan data (Digital Diagnostic Baropodometric Scanning System and Milletrix software)
Indicated that patients with DFU had greater foot, midfoot, and heel lengths, shoe size, heel width, and heel circumference values
(p<0.05).

Conclusion: The presence of plantar ulcer in individuals with Type 2 diabetes has led to significant changes in static and dynamic
plantar pressure distribution parameters, particularly causing increased pressure on the right forefoot.

Keywords: Pressure, diabetes mellitus, plantar ulcer, gait analysis.
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GIRIS

Diabetes mellitus (DM), yiiksek glisemik
dizeyin mikrovaskiiler ve makrovaskiiler
komplikasyonlara yol acgarak kardiyovaskiiler
hastalik, noropati, retinopati, nefropati,
diyabetik ayak ve ayak ilseri gibi sorunlara
neden olan metabolik bir hastaliktir.2 Diinya
genelinde DM’li birey sayis1 yaklagik 415
milyondur ve 2040 yilinda 642 milyona kadar
artis beklenmektedir. DM prevalansi dunyada
ortalama %9 iken ulkemizde 1se %13,7’dir.2 Tip
2 DM hastalarinda hastaneye yatisin en énemli
sebeplerinden biri olan diyabetik ayak, DM ye
bagli néropatinin majér komplikasyonlari
arasinda ilk siralarda yer almaktadir.? Diinya
Saglhk Orgiitii'ne gére diyabeti olan bireylerde
diyabetik ayak tlseri (DAU) olugma riski %15-

20 oraninda gorilmekte ve artis
gostermektedir.4 DAU, hasta ve saghk
sistemleri i¢cin ciddi sonucglar doguran,

sosyoekonomik ve cevresel faktorlere bagh
o6nemli bir saglik sorunudur; tilkemizde néropati
insidans1 %0,1, diyabetik ayak yarasi insidansi
%0,4’tiir.> Ulkemizde yaklagik bes yiz bin
diyabetik ayak tlseri tanili hasta oldugu
kaydedilmigtir.6

Pedobarografik analiz, plantar basinci
O0lcmeye olanak saglayan fonksiyonel bir
yontemdir ve ayak hastaliklarinin tani ve
tedavisinde etkin olarak kullanilabilir.”
Ozellikle DM hastalarinda iilserasyon riskinin
belirlenmesinde siklikla kullanilan bu analizler,
plantar basing dagilimini objektif olarak
degerlendirmeye olanak saglar.8 Bu analizler,
sensorli  platform ile yapilip yazilimla
kaydedilir; normal plantar basing 80-500 kPa
iken diyabetik noéropatide 1000-3000 kPa'ya
ulagabilir. Yiiksek basing alanlarinin tespiti ve
deformite degerlendirmesi i¢in 6nemlidir.?
Bilgisayarli podoscan analizi ise ayak tabaninin
uzunluk, geniglik ve ag1 gibi antropometrik
verilerini saglar; tilser, nasir, deformite ve agiri
basing alanlarini gérsel olarak tespit eder.10
2019 yilinda 153 Tip 2 diyabetes mellituslu
hastanin podoscan ile incelendigi bir ¢alismada,
bu hastalarda medial ark digtkliginiin yaygin
olarak goruldigu belirlenmigtir.!!
Pedobarografik analiz ve bilgisayarli podoscan
analizleri, zaman zaman birbirine alternatif ya
da elde edilen verileri desteklemek amaciyla
birlikte kullanilabilmektedirler.

Diyabetik noéropati olusumuyla birlikte

DM’li  hastalarin ayak tabaninin belirli
bolgelerinde plantar basing artislar:
gozlenmektedir.12 Plantar basing degisimlerinin
diyabetik noéropatiye bagh iilserasyonda énemli
etkisi  gosterilmektedir.!3 Diyabetik ayak
sendromlu hastalarda artan plantar basing
bélgelerinde ilserasyonlarin daha sik
goriilmesi, basing artiginin ilserasyon riskini
yikselttigini gostermektedir.’* Ledoux vd.,
calismalarinda, Tip 2 DM hastalarinda plantar
basing artisimin  6zellikle metatars baslar
altindaki tulserasyonlarla iligkili oldugu ve
ulserlerin en sik topuk, metatars baslari ve
bagparmakta goruldigia belirtilmistir.’®> Tip 2
DM’li hastalarda eklem mobilite kaybinin
artmig plantar basinca, ayak  bilegi
dorsifleksiyonunun azalmasimin ise 6n ayak
basincinda ve tlserasyon riskinde artiga yol
actigr gosterilmigtir.1618 Bir ¢aligmada, ayak
bilegi ekin deformitesi nedeniyle artan 6n ayak
plantar basincinin tlserasyon riskini artirdigi

gosterilmigtir.l® Tip 2 DMl bireylerde
ulserlerin gangren, morbidite ve
amputasyonlara sebep olabildigi

bilinmektedir.20 Bir meta-analiz, ge¢miste tilser
Oykisi olan diyabet hastalarinda tepe plantar
basinglarinin  anlamli  derecede  yiliksek
oldugunu goéstermigtir.2! Bir ¢aligmada, Tip 2
DM’li hastalarda 1. metatarsofalangeal eklem
altindaki plantar basincin, periferik noéropati
veya vaskiiler hastaligi olanlara gore belirgin
sekilde arttigi bulunmustur.22 Caselli vd., 238
DM hastasinda 6n ve arka ayak basinglarinin
arttiginm tespit etmistir.2? Bacarin vd., iyilesmis
DAUli diyabetik néropatili hastalarda plantar
basincin kontrol grubuna goére daha yuksek
oldugunu bulmustur.24¢ Bu ¢alismalar, diyabetik
ayak 1ilserinin plantar basinc1 etkileyerek
ulserasyon riskini artirdigini1 géstermektedir.

Calismamiz, Tip 2 DM'li hastalarda ayaga
iligkin antropometrik ve biyomekanik verilerle
statik ve dinamik plantar basing dagilimi
parametrelerinin plantar tlser varligindan
etkilenip etkilenmedigini arastirmak ve DAU
olusumunu o6nlemek i¢in bu yo6ntemlerin
klinikte nasil kullanilabilecegini belirlemek
amaciyla planlandi.

YONTEM

Katilimcilar
Calismamiz, Ocak 2019-Aralik 2022
tarihleri arasinda Tip 2 DM tanis1 ile
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klinigimize (Bilimop ortez, protez uygulama
merkezi) bagvuran, statik ve dinamik plantar
basing analizi ve bilgisayarli podoscan analizi
yapilan 45-80 yas araliginda 79 hastanin
verilerinin retrospektif olarak klinigin veri
tabanindan alinarak analiz edilmesiyle yapildi.
Calismaya dahil edilme kriteri olarak, Tip 2 DM
tanmis1 almig olmak ve 45 yas lizerinde olmak
kriterleri belirlenirken; c¢alismadan diglanma
kriterleri ise alt ekstremite amputasyonu olmak
ve protez kullanmak, DM disinda romatizmal
hastaliklar gibi sistemik bir hastaligi olmak ve
iletisim, alg1 ve kognisyon problemine sahip
olmak olarak belirlendi. Eksik verisi olan
olgular ¢calismanin baginda diglanda.

Tip 2 DM olan, ayak iilseri olan ve olmayan
hastalarin sézel ve yazili onamlar1 ve ilgili
klinik arastirmalar etik kurul onayr alindi
(LHU, 10.01.2023 tarihli etik onay1, protokol no:
2023008).

Calismaya dahil edilen tim hastalarin
bilgisayarli podoscan goruntileri incelenerek
DAU olan 31 ve DAU olmayan 48 hasta seklinde
iki gruba ayrildi. Hastalarin statik plantar
basing dagilimi parametreleri, dinamik plantar
basing dagilimi parametreleri ve bilgisayarl
podoscan analiz cihazindan alinan verileri
toplandi. Degerlendirmeler retrospektif olarak
ve tek kor gsekilde yapildi; bu siirecte veri analizi
ve degerlendirmeleri yapan kisi, hastalarin
DAU olup olmadigim bilmeden verileri analiz
etti.

Plantar basing degerlendirmesi

Calismamizda DIASU® Dijital
Baropodometre Sistemi ve Milletrix yazilimi
kullanilarak retrospektif plantar basing dagilim
analizi verileri elde edildi.2> Platform, 40 cm
genigliginde, 5 metre uzunlugunda olup 40 cm x
160 cm'lik yiiriime yolunda 300 MHz frekansh
4024 sensorle yirime ve ayakta durma
sirasinda basing verilerini toplar. Veriler
bilgisayara aktarilarak plantar basin¢ dagilim
analizi yaziliminda statik ve dinamik olarak
degerlendirilir.26  Bu  sistem  aracihigiyla
bireylerin statik ve dinamik olarak plantar
basing/ yik dagilimi hakkinda sayisal ve gorsel
veriler elde edilmektedir.

Statik Plantar Basing Dagilimi ve Verileri:

Pedobarografi cihaz tizerine ¢iplak ayak ile bir
dakika hareketsiz gekilde ayakta durmasiyla
elde edildi. Elde edilen tiim veriler iginden,
bilateral global verileri (yiizey, maksimum
basing, ortalama basing, ayaklarin acisi ve CoF),

Aydin et al

6n ayak verileri (ylizey, yiik, agirlik orani), arka
ayak verileri (yiizey, yiik, agirhk orani1) ve
toplam verileri (yiizey ve yiik) retrospektif
olarak yazilimdan alindi. Ayrica katilimcilarin
ayak acis1 ve ayak acisi ekseni verileri de
sistemden elde edildi. Statik plantar basing
analizi verileri ve acgiklamalar1 asagida
belirtildi.

Bilateral Global Veriler

* Yiizey (cm?): Ayaklarin platforma temas
ettigi toplam alan.

+ Maksimum Basing (g/em?): Ayak
tabanindaki maksimum yik/temas yuzeyi
orani. .

Ortalama Basmng (g/cm?): Iki ayagin
toplam yiikii/temas ylizeyi orani.

Ayaklar Aras1 Ag (°): Dominant ve non-
dominant ayak eksenleri arasindaki ac.

Ayak Merkezi (CoF) (°): Ayagin merkez
basing noktalarinin agisi; proksimal rotasyonu
gosterir.

On Ayak ve Arka Ayak Verileri

+ Yiik (%): On veya arka ayak yiikiiniin
toplam yiike oran (sag/sol ayr1).

+  Agirhik Orani (%): On veya arka ayak
yikiiniin ayn1 ayagin toplamina orani.

Toplam Veriler

Ayak Temas Acis1 (°): Ayagin yere temas
eden kenarlarinin olusturdugu aci.

Eksen Ags1 (°): Her ayagin ekseninin
sagittal diizlemle yaptig1 ac1 (sag/sol ayri).

Dinamik Plantar Basing Dagilimi ve
Verileri: Statik  plantar basin¢g analizi
yapildiktan sonra, olgular standart sandalyede
5 dakika dinlendirildi. Ardindan, sensorli
platform tizerinde ¢iplak ayakla ve normal hizda
araliksiz 5 tur yiurudiler. Dinamik durumda
elde edilen veriler arasinda yilizey, yik,
maksimum basing, ortalama basing, hiz, adim,
kadans, adim genigligi, ayak acisi, ayak ekseni,
on ve arka ayak yiikleri yer aldi. Dinamik
plantar basing analizi verileri, sag ve sol ayak
i¢in ayr1 ayr1 verildi.

Bilgisayarli  Podoscan  Verileri: 3-D
Podoscanalyzer® sistemi (DIASU®, Diasu
Companu, Roma, Italya) ve Milletrix yazilimi
kullanilarak gerceklestirilen analiz
sonuglarindan alindi. Bu analiz, pedobarografik
analizlerin tamamlanmasini takiben 10 dk
standart sandalyede oturtularak
dinlendirildikten sonra, ¢iplak ayakla platform
uzerinde hastalarin bir dakika sabit ayakta
durmasiyla elde edilmektedir. Bu sistemden
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saglanan antropometrik ve biyomekanik veriler;
ayak uzunlugu, orta ayak uzunlugu, metatarsal
geniglik, lateral geniglik, topuk uzunlugu, topuk
genigligi, topuk c¢evresi, ayakkabi numarasi,
ayak acisi, ayrilma acisi, tarsal dig merkez,
merkez, subtalar eklemin ortalama acis1 ve
subtalar eklemin lateral acis1 olarak
belirlendi.24 Verilerin yorumlanmasina yonelik
bilgiler asagida agiklanda.

+ Ayak Acis1 (®): Ayagin yere temas eden
kenarlarindan ¢izilen tegetlerin olusturdugu
ac1; sag ve sol ayak i¢in ayr1 degerlendirilir.

+ Aynlma Agis1 (°): Metatarsal ve topuk
genigligi eksenleri arasindaki agi.

+ Tarsal Dig Merkez (%): Metatarsal ve
topuk genigligi eksenlerinin ortalar1 arasinda
¢izilen hatlarin, ayak ekseninde % kaglik kisma
denk geldigini gosterir.

+ Merkez (Topuk Sonu Mesafesi): Ayak
merkezinden (CoF) topuk temas alaninin
bitimine kadar olan mesafe.

+ Medial Subtalar Ag (©): CoF
noktasindan 1. metatars basina ve topugun
mediali arasindaki aca.

- Lateral Subtalar Ag (°: CoF
noktasindan 5. metatars basina ve topugun
laterali arasindaki agr.

Istatistiksel analiz

Calismamiz igin gereken olgu sayisinin
hesaplanmasi igin, Galvao’s vd., DM olan ve
olmayan olgularin podobarografik analizi
parametrelerini karsilastirdiklar: c¢alisma baz
alinarak??” ve G-Power programi kullanilarak
yapilan 6rneklem analizi sonucuna goére, a hata
0,05, B hata 0,05 (gii¢: 0,80) olarak
varsaylldiginda gerekli minimum O6rneklem
buyukligi grup 1 igin 40 ve grup 2 i¢in 40 olarak
saptandi.

Istatistiksel analizler IBM SPSS Statistics
26.0 (SPSS Inc, Chicago, IL, ABD) paket
programi kullanilarak yapildi. Tanimlayici
istatistikler; nominal ve ordinal degigskenler i¢in
frekans ve yuzde degerleri ile numerik
degigskenler ic¢in ortalama, standart sapma,
medyan ve persantil degerleri ile verildi. Gorsel
(histogram ve olasilik grafikleri) ve analitik
yontemler (Shapiro-Wilk testi, carpiklik ve
basiklik  degerleri, varyasyon katsayis1)
kullanilarak numerik degiskenlerin normal
dagilima uygunlugu incelendi. Bagimsiz iki
nominal degigskenin kiyaslanmasinda Ki-Kare
Testi  kullanilirken, go6zlerdeki  beklenen
degerlerin durumuna gore Pearson Ki-Kare ya

da Fisher'in Kesin Test istatistiklerinden
birinin kullanimi tercih edildi. Gruplar arasi
numerik degiskenlerin karsilastirilmasinda
non-parametrik test olarak ‘Mann-Whitney U
Test’, parametrik test olarak ise ‘Bagimsiz
Gruplar T Testi’ kullanildi.

BULGULAR

Tip 2 DM nedeniyle klinige bagvurmus ve
sistemde verileri kayitli olan 85 hasta bilgisi
incelendi. Bu hastalardan tip 2 DM tanis1 alan,
calismaya dahil edilme kriterlerine uyan ve
onam formunu okuyup/ dinleyip imzalayarak
¢alismaya katilmay1 kabul eden, diyabetik ayak
ulseri olan ve olmayan toplam 79 hasta
¢alismaya dahil edildi. Calismaya dabhil
edilmeyen 6 hastanin biri unilateral protez
kullandigr  igin; 2’si ayakta  parsiyel
amputasyonu oldugu i¢in; 3’i de verileri eksik
oldugu ve ulagilamadigr i¢in  diglandi.
Calismaya dahil edilen olgular DAU olmayan
(DAU-) 48 ve DAU olan (DAU+) 31 birey olmak
uzere 1ki grup olarak incelendi. Olgulardan
sadece DAU- grubunda 3 bireyin sol alt
ekstremitesi dominant oldugundan sag taraf
verileri dominant taraf, sol taraf verileri non-
dominant veriler olarak degerlendirilebilir. Bu
hastalarin demografik verileri ve istatistik
sonuglar: Tablo 1’de gosterildi.

Calismamizda Tip 2 DM erkeklerin ayak
tabaninda kadinlara gére daha fazla DAU
gortldigi tespit edildi. Bununla birlikte beden
kiitle indeksi (BKI) >30kg/cm? olan yani obez
hastalarda daha fazla DAU gorildigii saptanda.
DAU olan hastalarin, BKI'nin daha yiiksek
oldugu ve ayakkab1 numaralarinin daha biytk
oldugu belirlendi.

DAU olan hastalarda gérilen tlserlerin
lokalizasyonlar1 Tablo 2’de verildi.

DAU olan 31 hastanin, %45,2’sinin yarasi
sag ayaginda, %35,5inin sol ayaginda ve
%19,4inlin her iki tarafta tlseri oldugu; bu
ulserasyonlarin %74,2’sinin on ayak,
%19,4inlin orta ayak ve %6,5inin arka ayak
lokalizasyonlu oldugu saptandi (Tablo 1).

DAU olan ve olmayan hastalardan statik ve
dinamik olarak elde edilen plantar basing
dagilimi verileri Tablo 2 ve 3’te sunuldu.

Statik plantar basing analizi verilerine
gore, statik ayakta durma pozisyonunda
diyabetik ayak tlseri olan hastalarin iki
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ayaginin  toplamda zemine uyguladigi
maksimum basing ve ortalama basincin tlseri
olmayanlara gore daha fazla oldugu; sag o6n
ayak agirhk aktarma  oranimin  {lseri
olmayanlara goére daha fazla oldugu; sag arka
ayak agirlik oraninin ilseri olmayanlara gore
azaldigi; sol arka ayagin yere temas yiizey
alaninin ilseri olmayanlara gore daha fazla
oldugu; yere verilen toplam ylikiin hem sag hem
de sol ayakta tilseri olmayanlara goére daha fazla
oldugu tespit edildi (p<0,05) (Tablo 2).

Olgularin, dinamik plantar basin¢ analizi
verilerine gére, yiriime sirasinda DAU olan
hastalarin, sag ayak tabaninda olusan
maksimum ve ortalama basin¢larin, {lseri
olmayanlara goére arttig1, dinamik ayak ekseni
acisinin ise llseri olmayan hastalara gére hem
sag hem de sol tarafta eksternal rotasyonun
daha fazla oldugu tespit edildi (p<0,05) (Tablo
3).

DAU olan ve olmayan hastalardan ¢iplak
ayakla statik ayakta durus pozisyonunda elde
edilen bilgisayarli podoscan parametrelerine
iligkin ortalama ve standart sapma degerleri
degerleri ile gruplar arasi Kkarsilagtirma
sonuclari Tablo 4’te verilda.

Bireylerden elde edilen podoscan verilerine
gore, DAU olan olgularin, ayak uzunlugu (sol),
orta ayak uzunlugu (sol), ayakkabi numarasi
(sol), topuk uzunlugu (sag), topuk genisligi (sol),
topuk cevresi (sol) ve merkez (sol) verilerine
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iligkin degerlerin, DAU olmayan olgulardan
daha yiiksek oldugu belirlendi (p<0,05) (Tablo
4).

TARTISMA

Calismamiz Tip 2 diyabet hastalarinda
bilgisayar destekli pedobarografi cihazi ile
Olciilebilen statik ve dinamik plantar basing
dagilimlar1 ve Dbilgisayarli podoskop ile
Olciilebilen ayaga iligkin antropometrik ve
biyomekanik verilerin plantar tilser varligindan
etkilenip  etkilenmedigini  belirlemek ve
kullanilan analiz yontemlerinin sonug 6l¢gtimleri
arasindaki iligkiyi degerlendirmek amaciyla
yapilmigtir. Calismamizin sonuglari, Tip 2 DM’li
DAU olan hastalarin DAU olmayan hastalara
gore ayakta statik dururken maksimum ve
ortalama plantar basincinin  daha fazla
oldugunu, sag o6n ayaga daha fazla agirhik
aktarildigini, sag arka ayaga agirhk
aktariminin azaldigini; sol arka ayak temas
ylzeyinin arttigimi ve yere aktarilan toplam
yikin daha fazla oldugunu gostermistir.
Yiriime sirasinda ise DAU olan hastalarin sag
ayak tabaninda maksimum ve ortalama
basincin daha fazla oldugunu, dinamik ayak
ekseni ag¢isinin hem sag hem de sol ayakta
arttigin1  (dominant ve non-dominant alt
ekstremitenin eksternal rotasyonunun arttigi)

Tablo 1. Diyabetik ayak iilseri olan (DAU +) ve olmayan (DAU -) bireylerin demografik verileri ve gruplar arasi karsilastirma

sonuglar.
DAU - (N=48) DAU + (N=31)
X£SD p
Yas (yil) 60,06+12,97 57,87+13,66 0,475
BKi (kg/m? 27,76+4,88 31,3945,97 0,004*
Ayakkabi numarasi 42+2 <0,001*
n (%)
Cinsiyet (Kadin /Erkek) 31/17 (65/35) 8/23(26/74) 0,001*
Dominant (Sag/Sol) 45/3 (94/6) 31/-(100/0) 0,276
Diyabetik ayak iilser lokalizasyonu
Sag ayakta 14 (45,2)
Sol ayakta 11 (35,5)
Her iki ayakta 6(19,4)
On ayak 23(74,2)
Orta ayak 6(19,4)
Arka ayak 2 (6,5)

BKi: Beden Kiitle indeksi.
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Tablo 2. Diyabetik ayak iilseri olan (DAU +) ve olmayan (DAU -) bireylerin statik plantar basing dagilimi verileri ve gruplar aras

karsilagtinimasi.

DAU - DAU +
X+SD X+SD p
Bilateral Global
Yiizey alani (cm2) 164,77+166,7 144,09+36,56 0,813
Maksimum basing (gr/cm?) 1416,01+503,44 1664,49+423,56 0,047*
Ortalama basing (gr/cm?) 578,53+163,12 660,62+111,52 0,036*
Ayaklarin agisi (°) 27,78+13,03 94,34+356,24 0,148
Center of Force (CoF) (°) 4,97+6,93 5,24+7,36 0,240
On Ayak
Yiizey (cm?) Sol 29,93+11,24 29,86+12,94 0,733
Sag 39,37+15,18 37,81+11,84 0,752
Yiik (kg) Sol 15,75+4,79 16,47+6,8 0,393
Sag 22,85+6,33 24,89+6,73 0,470
Agirlik orani (%) Sol 36,23+10,65 36,3+12,37 0,853
Sag 40,72+9,51 46,21+11,33 0,031*
Arka Ayak
Yiizey (cm?) Sol 31,37+9,99 36,39+9,73 0,027*
Sag 40,55+11,81 40,03+11,3 0,666
Yiik (kg) Sol 28,3+8,38 28,91+8,93 0,511
Sag 32,88+7,17 29,73+9,82 0,063
Agirlik orani (%) Sol 62,83+13,49 63,76£12,42 0,932
Sag 59,24+9,5 53,69+11,56 0,023*
Toplam
Yiizey (cm?) Sol 70,64+65,69 66,25+20,29 0,265
Sag 79,93+26,29 77,84+21,22 0,802
Yiik (kg) Sol 33,16+9,76 42,1+13,26 0,001*
Sag 43,06+13,52 49,42+10,11 0,046*
Ayak agisi (°) Sol 9,99+6,75 10,8818,1 0,849
Sag 9,62+6,12 12,14+12,96 0,248
Ayak acisi ekseni (°) Sol 12,89+8,68 14,72+6,81 0,213
Sag 12,84+6,67 15,12+7,19 0,139

*: p<0,05.

belirlenmistir. Bununla birlikte statik, dinamik
pedobarografik  analizler ve  bilgisayarh
podoscan analizlerinin sonug¢ 6l¢limlerinin bir
kisminin orta diizeyde, bir kisminin da zayif
diizeyde korelasyon gosterdigi tespit edilmigtir.
Calismaya dahil edilen Tip 2 DM’li hastalarin
%39unda  DAU tespit edildi. DAUniin
erkeklerde, obezlerde (BKI > 30 kg/cm2) ve
ayakkab1 numarasi biiyiik olanlarda daha fazla
oldugu gorulmiistir. Aym1 zamanda DAUniin
daha cok sag ayakta (%45,2) ve én ayakta
(%74,2) lokalize oldugu tespit edilmistir. 2022
yilinda yaymnlanan ve 250 DM’li hasta ile
yapilan bir c¢alismada, bizim sonuglarimizla
paralel olacak sekilde DMl hastalarin
%36’sinda DAU oldugu; DAUniin erkeklerde

(%63,3) daha fazla gorildigi, DAU olan
hastalarin %63,3’intin fazla kilolu oldugu (BKI
> 25 kg/m?) tespit edilmistir.28

2013 yilinda yayinlanan baska Dbir
calismada DM’li hastalarda plantar basincin
arttign ve bu artisin 6zellikle metatars
baslarinin altindaki (6n ayakta) iilserasyonlar
ile iligkili oldugu belirtilmigtir.15 Calismamizda
analiz edilen pedobarografik analiz ve podoscan
sonuglarima gore DM1i hastalarda DAU
olusumunu 6nlemek amaciyla klinikte 6zellikle
dominant taraf alt ekstremitede 6n ayaktaki
basinc1 arka ayaga aktarmaya ve genel olarak
taban basincini azaltmaya yonelik egzersiz,
ortotik destek ve hasta bilgilendirmeyi igeren
profilaktik tedavi yaklagimlarinin
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Tablo 3. Diyabetik ayak iilseri olan (DAU +) ve olmayan (DAU -) bireylerin dinamik kosullarda elde edilen plantar basing dagilimi
verileri ve gruplar arasi karsilagtinimasi.

DAU - DAU +
X£SD X£SD p
Yiizey (cm?) Sol 1810,94+12126,45 60,92+23,82 0,908
Sag 1272,37+8373,22 59,44+25,05 0,280
Yiik (kg) Sol 51,36+13,58 55,1314 0,163
Sag 50,4+9,17 49,02+7,36 0,476
Maksimum. basing (gr/cm?) Sol 2599,56+1221,41 3032,94+1297,79 0,137
Sag 2403,4+989,69 3006,96+1557,89 0,041*
Ortalama basing (g/cm?) Sol 1408,43+589,97 1687,2+715,79 0,062
Sag 1341,44+630,18 1796,49+915,63 0,003*
Hiz (cm/s) Sol 66,79+20,43 108,22+278,23 0,282
Sag 64,82+22,06 116,37+338,44 0,169
Adim uzunlugu (cm) Sol 41,95+12,48 38,01+13,5 0,193
Sag 41,43+11,48 36,45+14,82 0,196
Kadans (adim/dk) Sol 44,45+13,4 43,89+10,46 0,798
Sag 46,36+10,14 43,92+7,87 0,377
Adim genigligi (cm) Sol 12,03+6,78 13,83+7,85 0,379
Sag 12,16+4,89 13,07+7,99 0,960
Ayak Acisi (°) Sol 12,95+6,93 13,9418,26 0,948
Sag 12,61+6,49 17,77+30,65 0,748
Ayak ekseni (°) Sol 12,54+8,56 18,82+12,8 0,007*
Sag 14+8,69 23,41+17,54 0,004*
Onayak yiizey alani (cm) Sol 32,31+14,25 32,98+14,23 0,840
Sag 33,52+14,07 31,05+17,09 0,550
Arka ayak yiizey alani (cm) Sol 28,83+10,83 29,1+11,82 1,000
Sag 30,81+11,48 29,44+9,52 0,584
Yiizey orani (%) Sol 4,67+23,73 8,33+19,13 0,473
Sag 6,15+28,2 -1,03+£28,95 0,740
On ayak yiikii (kg) Sol 48,94+14,16 50,13+14,34 0,984
Sag 62,38+93,09 45,85+18,06 0,699
Arka ayak yiikii (kg) Sol 47,22+13,59 46,75+14,01 0,948
Sag 47,81+12,92 49,89+17,62 0,956
Yiik orani (%) Sol -3,29+23,86 -4,03+25,07 0,703
Sag 1,35+£26,57 -3,6+26,25 0,952
*: p<0,05.
planlanmasinin faydali olabilecegini ¢alismamizda ise sag ayagin maksimum ve

gorulmektedir. 2014 yilinda tlkemizde 84 DM’li

ortalama plantar

basincinin arttig1 tespit

hasta ile yapilan bir pedobarografi ¢alismasinda
arka ayak ortalama plantar basin¢ degerlerinin
diistik oldugu ve sol 6n ayakta plantar basincin
arttig1 ifade edilmigtir.2®

2014 yilinda yapilan bir c¢alismada,
pedobarografinin DAU risk degerlendirmesinde
kullanilabilirligi incelenmis; diyabetli, DAU'li
ve diyabetik noéropatili gruplar arasinda
dinamik plantar basin¢ parametrelerinde (6n
ayak yikii, arka ayak yiikii, yiizdelik deger)
belirgin  farklilhiklar  bulunmustur. Bizim

edilirken, 2014 ¢alismasinda DAU'li grupta 6n
ayak yiki ve ylizdelik degerlerin yiiksekligi
ulserasyon riskini artiran faktorler olarak
saptanmigtir.30 Stess vd. 97 hasta ile yaptiklar
calismada diyabetik ayak tilserasyonu olan
hastalarda yapilan dinamik ayak analizi
sonuglarina gore, basincin en yiiksek oldugu 4.
ve 5. metatars baglar1 altinda 6nemli derecede
artis oldugu bulunmustur.3! Sawacha vd. 2012
yilinda yaptiklar1 bir c¢alismada dinamik
analiz sonuglarina gore, lilser olusumu i¢in

Journal of Exercise Therapy and Rehabilitation



Aydin et al

Tablo 4. Diyabetik ayak iilseri olan (DAU +) ve olmayan (DAU -) bireylerin bilgisayarli Podoskop/Podoscan verileri ve gruplar arasi

karsilagtinimasi.

DAU +
X+SD p
Ayak uzunlugu (cm) Sol 25,29+1,59 25,82+2,48 0,025*
Sag 25,17+1,73 24,45+5,3 0,598
Metatarsal geniglik (cm) Sol 10,17+0,84 10,64+3,08 0,530
Sag 10,41+0,73 11,21+3,01 0,056
Orta ayak uzunluk (cm) Sol 13,55+0,85 13,96+1,02 0,019*
Sag 13,48+0,91 13,48+1,17 0,609
Lateral genislik (cm) Sol 9,06+5,33 11,32+5,54 0,104
Sag 12,33+7,77 13,19+7,73 0,356
Topuk genisligi (cm) Sol 7,01+0,71 7,87+2,02 0,013
Sag 6,85+0,55 7,62+2,69 0,009*
Topuk uzunlugu (cm) Sol 6,95+0,44 7,32+6,95 0,007*
Sag 6,92+0,47 6,96+0,53 0,428
Topuk ¢evresi(cm) Sol 11,05+0,98 11,45+1,32 0,028*
Sag 10,82+0,69 10,96+1 0,180
Ayakkabi numarasi (punt) Sol 40,01+2,07 40,37+5,76 0,022*
Sag 39,83+2,26 39,3145,78 0,417
Ayak agisl (°) Sol 11,87+4,79 11,38+7,06 0,314
Sag 14,1+3,47 15,01+6,61 0,657
Tarsal dig merkez (%) Sol 35,83+1,8 36,13+5,08 0,228
Sag 35,04+1,24 34,51+4,14 0,983
Merkez (%) Sol 40,07+0,25 0,029*
Sag 39,99+0,08 0,213
Subtalar ortalama aci (°) Sol 132,19+3,36 133,02+4,56 0,739
Sag 131,62+2,73 130,62+3,8 0,176
Subtalar lateral aci (°) Sol 127,71+3,41 128,29+4,55 0,598
Sag 127,27+2,82 126,12+3,74 0,530
* p<0,05.

daha kritik bélgeler olan orta ayak ve 6n ayak
icin hemen hemen her parametrede onemli
degisikliklerde ortaya ¢iktigi fark edilmigtir.32
Caselli vd. diyabetik ayak tilseri olan hastalarla
yaptiklar1 calismada, dinamik pedobarografik
O6lcimlerde 6n ayak ve arka ayak plantar
basinglar1 ile 6n ayak/arka ayak oranlarini
degerlendirmis ve 6nayak ile arka ayak plantar
basinc¢larinda artis tespit etmiglerdir.22 Drerup
vd. yaptigr calismada diyabetik hastalarda
pedobarografik degerlendirme sonucunda artan
hiz ile birlikte o6zellikle topuk bolgesinde
degerlerin %20 oraninda arttigini, bununla
birlikte orta ayak basincinda azalma oldugu
belirlenmigtir.33

Khachat vd. 2016 yilinda 50 hasta ile
yaptiklar: caligmada podoscan ile
degerlendirilen 18 kigide topuk, 22 kiside 2.
metatars bagi, 11 kiside 2. ve 3. metatars basi, 2

kiside orta ayak ve 26 kigide topuk bolgelerinde
lokalize basing artisi bulunmustur.34
Calismamizdaki podoscan sonuglarina gore,
DAU olan olgularin, ayak uzunlugu, orta ayak
uzunlugu, ayakkab1 numarasi, topuk uzunlugu,
topuk genigligi, topuk c¢evresi ve merkez
verilerine iligkin degerlerin, DAU olmayan
olgulardan daha ylksek oldugu belirlenmigtir.
Diyabetik ayak tlserlerinin yénetiminde,
maksimum basing, ortalama basing ve ayak
ekseni acis1 gibi plantar basing
parametrelerinin incelenmesi onemlidir.
Calismamizda yiksek maksimum basing
bolgelerinin  llserasyon riskini artirdig,
dinamik analizlerin ise yara biiylimesiyle iligkili
oldugu belirlenmistir. Bu parametrelerin erken
tespiti ve yo6netimi, DAU’niin énlenmesi ve
tedavisinde etkili bir strateji sunmaktadir.
Ayrica, podoscan analizlerinde ayak uzunlugu,
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yapisal risklerin belirlenmesinde faydalidir.

Limitasyonlar
Calismamizin limitasyonu ise érneklemde
polinéropati  varhigimin  sistematik olarak

arastirilmamis olmasidir. Polin6ropati, plantar
basing dagilimi ve diyabetik ayak tlseri
gelisiminde etkili olabilecek kritik bir risk
faktoriadir. Bu durum, plantar basing dagilim:
sonuglarimizin polinéropatiye sahip hastalar
i¢in genellestirilebilirligini kisitlayabilir.
Polindropati varligina goére alt gruplarin
ayrintili analizinin yapilmasi, diyabetik ayak
ulseri risk faktorlerinin daha iyi anlasilmasina
katk:r saglayacaktir. Calismanin bir diger
limitasyonu ise, yara lokalizasyonu kayit altina
alinmig olmakla birlikte yara biiytikligiine dair
bir siniflandirma bulunmamaktadir. Gelecek
calismalarda, yara buylkligine dair ayrintili
bir siniflandirma eklenmesi elde edilen verilerin
daha kapsamli analizine katki saglayacaktir.

Sonug

Sonug¢ olarak, Tip 2 diyabetli bireylerde
plantar tlser varligi hem statik hem de dinamik
plantar basin¢g dagilimi parametrelerinde
anlaml degisikliklere yol agmigtir. Ozellikle sag
on ayaga aktarilan basincin artmasi, diyabetik
ayak tlseri riskinin arttigin1 géstermektedir.
Ayrica, podoscan analizlerinde elde edilen ayak
uzunlugu ve topuk genigligi gibi antropometrik
parametreler, {lserasyon gelisme riskinin
degerlendirilmesinde 6nemli veriler
sunmaktadir. Bu bulgular, diyabetik ayak tlseri
yonetiminde erken tespit ve miidahale
stratejilerinin 6nemini vurgulamaktadair.
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calismamiza destek olan BILIMOP Ortez Protez
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Adolesan futbolcularda bilissel islevler ve motor becerinin

yaralanma riskiyle iligkisinin aragtiriimasi

Investigation of the relationship between cognitive functions and motor skills with injury risk in

adolescent football players
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Abstract

Amag: Addlesan futbolcularda biligsel islevier ve motor becerinin, yaralanma riski ile arasindaki iliskiyi incelemek idi.

Yontem: Calismaya Karabiik Genclik ve Spor il Miidiirliigiine bagh genclik akademilerinden sag eli baskin olarak kullanan, yaslan
10 ile 14 arasinda, saglkli 93 goniillii erkek (yas: 12,11 + 1,26 yil) dahil edildi. Calisma, istanbul Arel Universitesi girigimsel
olmayan Kklinik arastirmalar etik kurulu onayr (2022/17 No’lu E-69396709-050.06.04-233596 sayili) ile Helsinki
Deklarasyonuna uygun olarak yiiriitiildii. Biligsel islevleri degerlendirmek icin sirasiyla D2 dikkat, Corsi Kiip Yerlestirme ve Flanker
testleri tercih edildi. Motor beceriyi degerlendirmek icin Alman Motor Beceri testi kullanildi. Yaralanma riskini degerlendirmek
icin Sigramadan Sonra Yere inis Hata Puanlama Sistemi kullanildi. Sigrama testleri sirasinda frontal ve sagital plandan
kaydedilen sicramalann goriintiileri, video tabanli hareket analiz programi Kinovea ile analiz edildi. Degiskenler arasindaki iligki
Pearson korelasyon analizi ile degerlendirildi.

Bulgular: Dikkat islevi ile yaralanma riski arasinda anlamh bir iliski bulundu (r=-0,314; p=0,002). Motor beceri ile yaralanma
riski arasinda anlamli bir iliski yok idi. Dikkat iglevi ile motor beceri iligkisi anlamliydi (r=-0,237; p=0,022). Kisa siireli bellek ve
inhibisyon, motor beceri ile anlamli bir iliski gostermedi.

Sonug: Dikkat islevinin azalmasi yaralanma riskinin artisiyla iligkilidir. Addlesan futbolcularda biligsel islevierin
degerlendirilmesinin yaralanma riski degerlendirmesine dahil edilmesi, koruyucu ve gelistirici antrenman protokollerinin
planlanmasinda fayda gosterecektir.

Anahtar Kelimeler: Adélesan, Futbol, Bilis, Motor beceri, Spor yaralanmasi.

Purpose: The aim of the study was to examine the relationship between cognitive functions and moftor skills and injury risk in
adolescent football players.

Methods: The study included 93 healthy male volunteers (age: 12.11 + 1.26 years), between the ages of 10 and 14, who were
right-handed and dominant, from youth academies affiliated to the Karabiik Youth and Sports Provincial Directorate. The study
was conducted in accordance with the Declaration of Helsinki with the approval of the Istanbul Arel University non-invasive clinical
research ethics committee (2022/17 No. E-69396709-050.06.04-233596). D2 attention, Corsi Cube Placement, and Flanker
tests were preferred to evaluate cognitive functions, respectively. The German Moftor Skills test was used to evaluate motor skills.
The Landing Error Scoring System after Jumping was used to assess the risk of injury. The images of the jumps recorded from the
frontal and sagittal planes during the jump tests were analyzed with the video-based motion analysis program Kinovea. The
relationship between the variables was evaluated by Pearson correlation analysis.

Results: A significant relationship was found between attention and injury risk (r=-0.314; p=0.002). No relationship was found
between motor skill and injury risk. The relationship between attention and motor skill was significant (r=-0.237; p=0.022). Short-
term memory and inhibition had no significant relationship with motor skill.

Conclusion: Decreased attention function is associated with increased injury risk. The inclusion of cognitive function assessment
in injury risk assessment would be beneficial in planning preventive and improving training protocols for adolescent football
players.

Keywords: Adolescent, Football, Cognition, Motor skill, Sports injury.
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GIRIS

Diinya Saglk Orgiiti'ne gore 10-19 yas
arasindaki donem, adodlesan dénem olarak
tanimlanir.! Adélesan atletlerdeki spor nedenli
yaralanmalarin %65 oranina ulasabildigi
gosterilmistir.2 Oyuncu seviyesinden bagimsiz
olarak, takim sporlar1i arasinda futbol
yaralanma riski ve insidansinin yiiksek oldugu
spor dallarindan biridir.34 Saglikli bir sporcu
profili olusturmak spora katilim ve devamlhiligin
saglanmasinda 6nemli bir adimdir. Spora
katillim  6ncesi  degerlendirme testlerinin
kullanilmasi potansiyel riskleri belirlemek i¢in
gerekmektedir.? Iglevsel ve fiziksel degisimlerin
oldugu dinamik bir dénemi iceren addlesan
evrede spora katilimda biligsel iglev ve motor
becerilerin duzeyi belirleyicidir.6.7 Sporda bilig
hafiza, alg1 ve harekete katkida bulunan ve
cevreden gelen uyarilara gesitli cevaplari ortaya
cikaran tiim zihinsel strecleri kapsar.89 Motor
beceri ise sporcunun hareket koordinasyonu ve
kontroliinii iceren, motor géreve yonelik nitelikli
performansidir.l® Hareket performansi 1iyi
gelismis bir motor beceri ve motor kontroliyle
iligkilidir.!1.12 Futbolda beceri saha testleri ve
rekabet seviyesi gibi parametrelerin
Otesindedir, biligssel ve motor becerilerin
kombinasyonunu gerektirir.!3

Adolesan dénemdeki sporcularda dikkat
dizeyinin azalmasi, taktik, teknik ve motor
beceri diizeyindeki gelismede yetersizlik,
yiksek risk iceren hareketleri yapmak, cevresel
kogullara uyumda guiclik, futbola 6zgu
hareketlerle birlikte yaralanmalara zemin
hazirlar.141516  QOgzetle yaralanma riski, c¢ok
faktorli nedenlere baglhh goérinmektedir. Bu

¢alismanin amaci saghklh adolesan
futbolcularda  biligsel iglevler ve motor
becerinin, yaralanma  riskiyle iligkisini
arastirmaktar.

YONTEM

Kesitsel olarak planlanan bu calisma,
Mart 2023 ile Nisan 2023 tarihleri arasinda
Karabiik Genglik ve Spor II Midirligi niin
antrenman sahasinda Istanbul Arel
Universitesi  Girisimsel ~Olmayan  Klinik
Aragtirmalar  Etik  Kurulu onay1 ile
gerceklestirildi  (2022/17 Nolu E-69396709-
050.06.04-233596 sayil1). Calisma Helsinki

Deklarasyonuna uygun sekilde yurutilda.
Gonullulik esasina dayali olarak planlanan
calismanin oncesinde tium katilimecilara sozli ve
yazil bilgilendirme yapildi. Gonulla
katilimcilardan ve velilerinden Olgiimlere
baglamadan 6nce yazili onam alinda.

Katilimeilar

Calismaya 10 - 14 yas arasinda olan (93
erkek, ortalama yas: 12, 11+ 1, 26 y11), en az 1
yildir futbol oynayan, lisansh sporcu olan, sag
elini baskin kullanan ve ¢alismaya katilmaya
gonilli olan sporcular dahil edildi. El tercihinin
yoni “El  Tercihi Anketi” wuygulanarak
belirlendi.!” Futbol oynama siiresi, antrenman
siklign ve daha onceki yaralanma G&ykiisi
demografik degerlendirme formuna kaydedildi.
Tim sporcular haftada en az 3 giin antrenman
yapmakta 1idi. Kronik ve/veya sistemik bir
hastalik o6ykiisii olan, kafa travmasi oykusi
olan, elektrokonviilsif tedavi almis olan, son 6
aydir anti-psikotik grubu veya psikostimulan
ila¢ kullanan ve herhangi bir nérolojik veya
psikiyatrik tanis1 olan ve degerlendirme
sirasinda agri tanimlayan sporcular ¢alisma disi
tutuldu.

Orneklem biytklagi icin G*Power 31
yazilimi1  kullanildi. Referans makaleden
yaralanma ve kisa siireli bellek sonug 6l¢glimleri
kullanilarak yapilan gii¢ analizinde %90 etki
glici %95 glven araliginda hesaplanan
orneklem buytkligi 91 olarak hesaplandi.!®
Veri kaybin1 o6nleme amaciyla, oOrneklem
buyukligi %10 arttirilarak caligmaya 100
katilimcinin  dahil  edilmesi  hedeflendi.
Kriterleri karsilayan 93 Kkisi ile c¢alisma
tamamland.

Degerlendirmeler

Degerlendirmeler ayni arastirmaci
tarafindan, ses izolasyonu yapilmis bir odada,
glinin ayni saatinde gerceklestirildi.
Sporculardan degerlendirmeler Oncesinde 1
hafta siireyle uyku dizenlerine dikkat etmeleri
istendi. Biligsel beceri, yaralanma riski, motor
beceri  ol¢imleri  sirasiyla  tamamlandi.
Yaralanma riski Ol¢giminden o©nce 1sinma
amacl dinamik 1sitnma egzersizleri uygulandi.
Hafif tempoda bes dakika 1sinma kosusu
(ogging) ve daha sonrasinda kosarken kalcay:
saga ve sola ¢evirme, yliksek diz yluriytsi, geri
ve ileri ¢apraz kayar adim kosusu, hizl ileri ve
geri sprintler gergeklestirildi. Quadriceps,
abdiiktor, hamstring ve kalf grubu kaslara
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arastirmaci gézetiminde 3 kez 20 saniyelik aktif
germe uygulanda.

Yaralanma riskinin degerlendirilmesi

Alt ekstremiteye yonelik yaralanma
riskinin  degerlendirilmesinde “Sigramadan
Sonra Yere Inis Hata Puanlama Sistemi (SSYI-
HPS)” kullamldi. SSYI-HPS, biyomekanik bir
degerlendirme sansi saglayan ve on capraz bag
yaralanma riski bulunan sporcularda klinik
sartlara uygun geligtirilen bir degerlendirme
aracidir.’¥ 30 erkek katilime: tizerinde yapilan
calismada, SSYI-HPS Simif I¢i Korelasyon
Katsayisi (Ice) degeri 0,95 olarak
bulunmustur.20

Test protokolii: Sporcu, 30 santimetre
yiksekliginde bulunan bir kutudan si¢grama
alanina kendi boyunun %50’si kadar bir atlayig
gerceklegtirdi. Test puanlamasi i¢in sagital ve
frontal plana 345 cm uzakhiginda olacak sekilde
kameralar (Iphone 12) tripotlarla yerlestirildi.
Kamera lensinin yerden uzakligi 122 ¢cm olacak
sekilde ayarlandi. Teste baslamadan oOnce
sporcularin bir deneme atlayisi yapmalarina
izin verildi. Inis sirasinda maksimum dikey
sicrama istendi (Sekil 1). Her deneme arasinda
2 dakikalik bir dinlenme siiresi verildi.
Toplamda ¢ sigrama gergeklestirildi ve en iyi
uygulama degerlendirildi. Test sirasinda
herhangi bir komut verilmedi. Sigramadan
sonra yere inis testleri sirasinda sagital ve
frontal plandan kaydedilen sigramalarin
goriintiileri, Kinovea yazilimi (siiriim 0.8.15,
www.kinovea.org) kullanmlarak analiz edildi.
(Sekil 2). 93 sporcunun SSYI-HPS skoru SSYI-
HPS puanlama tablosuna gore puanlanda.

Biligsel iglevler

Sporcularin biligsel islevleri D2 dikkat
testi2l, Corsi Kup Yerlestirme Testi2? ve Flanker
Testiz3 ile degerlendirildi. Testler PEBL
programi1 (GNU General Public License version
2.1 (GPLv2)) aracihigiyla uygulandi.2*

D2 Dikkat Testi: Dikkat ve
konsantrasyon 6lcen bir testtir. Test kagidi, her
biri 47 harf iceren 14 satir ve toplam 658
karakter icerir (Sekil 3A).25 Katilimcinin gorevi,
her satirda “d” harfini bulmaktr.
Katilimcilardan, duraklama ya da dinlenme
olmadan her satir igin 20 saniye icerisinde
soldan saga dogru ilerleyerek “d” karakterini
igaretlemesi istendi. Test skoru, isaretlenen
toplam satir sayis1 (toplam isaretleme),
isaretlenmeyen satir sayist (ihmal), yanhs
isaretlenen karakter sayis1 (hata) ve toplam
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dogru isaretlenen karakter sayis1 (dogruluk)
hesaplanarak elde edildi. Testin glivenilirligi
yiiksek olarak (ICC=0,78 ile 0,94 arasinda)
bulunmustur.26

Corsi Kiip Yerlestirme Testi (CKYT):
Gorsel dikkati de degerlendiren kip yerlestirme
testi, kisa siireli uzaysal bellek iglevlerini temel
alir. Bu testte kiipler bilgisayar ekraninda
belirir, ig¢lerinden t¢ten baslayarak giderek
artan sayida kipin rengi sariya donisir ve
tekrar eski durumuna doéner (Sekil 3B).24
Katilimcinin  gérevi  bilgisayar ekraninda
gordigu kuplerden renk degistirenleri aym
sirayla bilgisayar faresini kullanarak
se¢gmektir. Katilimcilarin teste aligmasi igin
puanlanmayan ii¢ deneme hakk: verildi. Test
sag el ile gerceklestirildi. Test skoru, dogru
sirayla isaretlenen kiiplerin sayisi ve dogru
isaretlenen son blok (blok span) hesaplanarak
elde edildi. Test giivenirligi ICC = 0,58 ile 0,86
arasinda) orta yiiksek olarak degismektedir.2’

Flanker Testi: Test secici dikkati ve
inhibisyon yetenegini degerlendirmek igin
kullanilir.22 Katilimcilardan test ekraninda
yatay bir sirada beliren 5 adet ok ic¢inden
merkezdeki hedef okun yoénini belirlemesi
istendi (Sekil 3C).2¢ Gérev sag eli kullanarak,
okun yonii solu gosteriyorsa bilgisayar
klavyesinde “sol shift”, sag1 gosteriyorsa “sag
shift” tugsuna basmakti. Oklarin hedef okla ayni
yoni gosterdigi denemeler “uyumlu”
denemelerken, diger yone isaret ettikleri
denemeler “uyumsuz’ denemelerdi. (Uyumlu
deneme (>>>>>), uyumsuz deneme (>><>>).
Toplam deneme sayist ve uyumlu/uyumsuz
denemeler icin reaksiyon zamani (tepki siiresi)
ile toplam ortalama dogru yamt sayisi
kaydedildi. Flanker gorevinin uygulanmasi ve
inhibitér kontrol 6l¢limleri ve uzamsal dikkat
dagilimi kullanilarak test-tekrar test
gluvenilirliginin degerlendirildigi calismada ICC
= 0,745 olarak hesaplanmigtir.28

Motor beceri

Sporcularin motor beceri diizeyleri Alman
Motor Beceri Testi (AMBT) ile degerlendirildi.
AMBT, 6-18 yag arasindaki ¢ocuk ve genclerin
motor becerileri élgen test bataryasidir.2 Test 8
asamadan olusur. 7 test (geriye denge, yana
sicrama, esneklik, 20 metre stirat, durarak uzun
atlama, sinav, mekik) bireysel olarak yapilirken
6 dakika kogu testi olan son test grup halinde
yapilmaktadir.30 Test protokoliine uygun olarak
6 dakika kogu testi bir kez uygulandi ve diger
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tim testler iki kez uygulanarak en 1yl olan
derece degerlendirme formuna kaydedildi.3!
AMBT’nin test guvenilirligi yapilmig olup, ICC
degeri 0,82’dir.29

Koordinasyon, geriye denge ve yana
sigrama testi ile 6l¢uldii. Geriye denge testi igin
katilimcilar 3 cm kirig, 4,5 cm kirig ve 6 cm kirig
uzunlugundaki tahtalar tizerinde en fazla 8
adim atarak testi tamamladi. Her tahta
tzerinde iki gecerli uygulama uygulandi ve
toplam adim adet cinsinden kaydedildi. Yana
sigrama testi i¢in katilimcilardan 15 saniyede,
6lctisti 50x100 c¢m olan, ortasindan ayrilan alan
icerisinde ¢izgilere dokunmadan ¢ift ayakla en
yiksek hizda saga ve sola sigramalari istendi.
Bes deneme atlayisi yapilarak teste baglandi.
Test 1ki kez wuygulanarak uygulamalarin
ortalamasi adet cinsinden kaydedildi.

Esneklik, esneklik sehpasi ile olc¢tldi.
Katilimcilara test anlatilarak o6n  test
uygulanmadan esneklik sehpas1 lzerinde
dizlerini bukmeden ulasabilecekleri en son
noktaya uzanmalari istendi. Esneklik sehpasi
tuzerinde ayak parmak uglarimin geldigi nokta
sifir (0) noktasi, ayak tabaninin gosterdigi alt
taraf pozitif (+), ayak tabaninin iist tarafi
negatif (-) olarak belirlendi. Iki 6l¢iim yapild1 ve
en iyi deger cm cinsinden kaydedildi.

Hiz testi 20 m sprint ile olgildu.
Katilimcilar verilen gorsel ve igitsel uyarilarla
baslangig cizgisinden ¢ikis yaparak 20 metrelik
sprinti 2 kez ger¢eklestirdi. Fotosel kullanilarak
en 1y1 skor saniye cinsinden kaydedildi.

Dayanmklilik, 6 dakika kogu testi ile
6lculdi. Test voleybol saha 6l¢iileri kullanilarak
sporcularin antrenman sahalarinda yapildi.
Katilimcilara en kisa slrede mesafeyi
bitirmeleri ve yorulduklarinda yliriyerek teste
devam edilebilecekleri belirtildi. 6 dakikalik
kogsunun toplam mesafesi ve tur sayisi
kaydedildi.

Kuvvet, ust ve alt ekstremite kas
kuvvetini 6lgmek i¢in mekik testi, durarak uzun
atlama testi ve ginav testi ile test edildi. Mekik
testinde  katilimecilardan  sirtusti, elleri
kulaklarinin tzerinde, dirsekleri yari acik
sekilde, bacag dizlerinden 80 derece acg1 ile
bukuli olarak viicutlarinm dizlerine
yaklagtirmas1 istendi. 40 saniye igerisinde
yapilan dogru hareket sayisi adet olarak
kaydedildi. Durarak uzun atlama testi sifir
noktasi olarak belirlenen ¢izginin arkasindan
kollarindan kuvvet alarak bacaklar bitisik bir

sekilde ulagabilecegi en uzak noktaya ¢ift bacak
sicramasi seklinde 2 kez o6l¢uldi. Katilimeinin
ayak topugunun son noktasindaki derece cm
cinsinden en iyl derece kaydedildi. Sinav testi
katilimcilardan ylzist, elleri kalgalarinin
tuzerinde baglayarak ve siirenin baglamasiyla
birlikte elleri omuzlarin altindan yere
bastirilarak viicutlarini kaldirilmasi istendi. Bu
pozisyonda bir el diger ele dokunduktan sonra
baslangic pozisyonuna geri déniildii. On deneme
yapilmadi. Sporcunun 40 sn igerisinde
yapabildigi sinav sayisi adet olarak kaydedildi.

AMBT toplam skoru, yapilan testlerde
alinan skorlar yasa goére farkli motor
katsayilarina c¢evrilerek test derecelendirme
tablosunda karsilik gelen skorun yazilmasiyla
elde edildi.?

Istatistiksel analiz

Istatistiksel analizler SPSS 26.0 (IBM
SPSS for Mac version, Chicago, ABD) programi
kullanilarak yapildi. Degigkenlerin normal
dagilima uygunlugu Kolmogorov-Smirnov testi
kullanilarak degerlendirildi. Korelasyon
analizinde parametrik veriler icin Pearson,
nonparametrik veriler i¢in Spearman katsayisi
kullanildi. Korelasyon katsayis1 r>0,6 ise glgli,
r=0,3-0,6 ise orta dizey, r<0,3 ise zayif iligki
olarak kabul edildi.? Istatistiksel anlamhlik
degeri p < 0,05 idi

BULGULAR

Calisma i¢in 108 katilime ile gorisulda, 15
katilimc1 arastirmaya dahil olma kriterlerini
kargilamadigr i¢cin c¢aligma 93 kisi ile
tamamlandi. Katilimcilarin demografik verileri
Tablo 1’de gosterildi.

Calismaya katilan adélesan futbolcularin
biligsel iglev, motor beceri ve yaralanma riski
testlerine ait sonucglarin ortalama ve standart
sapma degerleri ile elde edilen minimum ve
maksimum degerleri Tablo 2’de gosterildi.

Bulgularimiz yaralanma riski ile D2
testinin toplam isaretleme (p=0,002), hata skoru
(p=0,025) ve dogruluk (p=0,020) puanlar:
arasinda anlamh dizeyde iligki olduguna isaret
ederken, ihmal skoru (p=0,458) ile anlaml bir
iligki yoktu. Yaralanma riski ile CKYT ve
Flanker skorlar1 arasinda istatistiksel olarak
anlam bir iligki bulunmadi (Tablo 3).

Motor beceri ile yaralanma riski arasinda
anlaml bir iligki yoktu (p=0,720) (Tablo 3).
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Sekil 1. Sigramadan Sonra Yere inis Hata Puanlama Sistemi testi.
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Sekil 2. Kinovea yazilimi.
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Sekil 3. Biligsel iglev Testleri. (A), D2 Dikkat Testi; (B), Corsi Kiip Yerlestirme Testi; (C), Flanker Testi.

Motor beceri ile D2 dikkat testinin toplam
isaretleme puani arasinda anlamli bir iligki
gosterildi (p = 0,022) (Tablo 4).

TARTISMA

Bu calismada, adolesan futbolcularda
yaralanma riskinin biligsel iglevler ve motor
beceriyle iligkili olup olmadig1 degerlendirildi.
Ana sonuclar su sekilde 6zetlenebilir: (a) frontal
ve sagital plandan alinan toplam SSYI-HPS
skorlar1 ile dikkat parametreleri arasinda
negatif bir iliski oldugu gorilirken, diger
biligsel iglevlerle anlamli bir iligki bulunmadi;
(b) motor beceri ve yaralanma riski arasinda
istatistiksel olarak anlaml bir iligki bulunmadi;
(c) dikkat parametreleri ve motor beceri iligkili
bulundu fakat diger biligsel iglevler arasinda
anlamli bir iligki bulunmada.

Calismamizda, yaralanma riskinin dikkat
iglevlerinden etkilendigi goriildii. Dikkat testinin
alt parametreleri olan toplam igaretleme sayisi
ve konsantrasyonu o6lgcen dogruluk puam
arttik¢a yaralanma riskinin distigi géralda.

Calismamizin bulgular1 adélesan sporcu
literatiiriyle uyumludur, dikkat eksikligi olan
adolesan futbolcularda yaralanma riskinde
artis meydana gelmistir.3435 Huddleston vd.
dikkat eksikliginde temassiz alt ekstremite
yaralanmalari riskinin arttigini bildirmistir.36
Giesche vd rekreasyonel olarak aktif olan (27+4
yas) 20 katilimcinin tek ayak sicramalarim
degerlendirdikleri  ¢aligmalarinda  azalmig
postiiral stabilitenin diigik biligsel fonksiyonla
iligkili oldugunu goéstermistir.3” Bunun aksine
Fischer vd. cesitli biligsel islevlerin atlama-inis
performansini (biyomekanigi) nasil etkiledigini
ve bireylerin temel biligsel yeteneklerinin bu
iligkilere nasil aracilhik ettigini arastirdiklari
calismada Dbiligsel becerilerin  atlama-inig
performansiyla hicbir etkilesim gézlenmedigini
bildirmigtir.38 Sonuglardaki  farkliliklarin
¢alismalarin farkl yas gruplari, farkl cinsiyet
ve spor branglarinda yapilmasindan
kaynaklandig: soylenebilir.

Calismamizda gorsel dikkati degerlendiren
CKYT ve inhibitér kontrolin degerlendirildigi
Flanker skorlari ile yaralanma riski arasinda
anlaml bir iligki bulunmada. Literaturde bu yas

Journal of Exercise Therapy and Rehabilitation



Tablo 1. Katihmcilarin demografik 6zellikleri (N=93).
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X+SD Minimum - Maksimum
Yas (yil) 12,06+1,29 10- 14
Boy (cm) 157,57+13,38 130 - 180
Viicut agirhigi (kg) 50,11+10,49 27,55-70,55
Beden kiitle indeksi (kg/m2) 18,24+2,04 14,56 - 24,44
Tablo 2. Sporcularin biligsel islev, motor beceri ve yaralanma riski sonuglari.
X+SD Minimum - Maksimum

Corsi Kiip Yerlestirme Testi

Dogruluk 48,27+18,89 16-104

Blok Span Skoru 5,04 +0,80 3-8
D2 Testi

Toplam isaretleme 421,53+93,71 247-633

ihmal 52,37+54,68 0-353

Hata 19,40+23,44 0-130

Dogruluk 131,29+44,89 35-256
Flanker Testi

Toplam tepki siiresi (ms) 587,27+87,13
Uyumlu deneme tepki siiresi(ms) 579,14+85,74
Uyumsuz deneme tepki siiresi (ms) 620,79+90,64
Dogruluk 0,40+0,10

Alman Motor Beceri Testi puani 25,20+4,84

Sicramadan Sonra Yere inis Hata Puanlama Sistemi skoru 6,49+2,25

401,06-802,62

394,90-802,70

398,45-802,77
0-500
11-35
2-12

Tablo 3. Yaralanma riski ile bilissel iglevler ve motor beceri arasindaki iligki.

Sicramadan Sonra Yere inis Hata
Puanlama Sistemi skoru

rho p

Corsi Kiip Yerlestirme Testi

Dogruluk -0,124 0,237

Blok Span Skoru -0,090 0,392
D2 Testi

Toplam isaretleme -0,314 0,002**

ihmal -0,078 0,458

Hata 0,233 0,025*

Dogruluk -0,240 0,020*
Flanker Testi

Toplam tepki siiresi (ms) -0,039 0,710

Uyumlu deneme tepki siiresi(ms) -0,030 0,772

Uyumsuz deneme tepki siiresi (ms) -0,074 0,481

Dogruluk -0,047 0,655
Alman Motor Beceri Testi puani 0,038 0,720

*p<0,05. **p<0,01. rho: Spearman korelasyon katsayisi.
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Tablo 4. Bilissel islev ile motor beceri arasindaki iligki.

Alman Motor Beceri Testi puani

rho p

Corsi Kiip Yerlestirme Testi

Dogruluk 0,041 0,696

Blok Span Skoru 0,076 0,469
D2 Testi

Toplam isaretleme -0,150 0,150

ihmal -0,237 0,022*

Hata -0,032 0,757

Dogruluk 0,135 0,196
Flanker Testi

Toplam tepki siiresi (ms) -0,057 0,587

Uyumlu deneme tepki siiresi(ms) -0,057 0,589

Uyumsuz deneme tepki siiresi (ms) -0,050 0,634

Dogruluk 0,086 0,414

*p<0,05. rho: Spearman korelasyon katsayisi.

araligindaki adoélesan futbolcularda CKYT ve
Flanker testini kullanarak ytruticu islevler ile
yaralanma riski iligkisini degerlendiren bagka
bir caligmaya rastlanmamigtir. 2022 yilinda
yayinlanan yas araligi calismamizdan farklilik
gosteren ve gegitli branslardan sporcularin dahil
edildigi on adet g¢aligsmayi inceleyen bir meta
analizde daha diistuik biligssel performansa sahip
sporcularin kas iskelet yaralanmasi1 riskini
diisindiren biyomekanik kaliplar gosterdigi ve
yarali sporcularin yaralanmamisg
meslektaglarina kiyasla Dbiligselligin temel
O6lcimlerinde daha koti performansa sahip
oldugu sonucuna varilmigtir. Belirtilen meta
analizin yazarlar1 yaralanma riskine biligsel
katkilar1 inceleyen literatiiriin hentiz emekleme
asamasinda  oldugunu  belirtmig, hangi
sporcularin gelecekte kas iskelet yaralanmasi
i¢in yliksek risk altinda olabilecegini belirlemek
icin biligselligin temel degerlendirmelerinin
yapilmasini 6nermigtir.39

Adoélesan futbolculardaki iliskinin daha net
ortaya konmasi acisindan gelecek caligsmalarda
yuraticu islevlerin, farkl testlerle
degerlendirilmesinin 6nemli olacagini,
bulgularimizin ayni iglevlere yonelik farklh
testlerle tekrar degerlendirilmesi gerektigini
distinmekteyiz.

Calismamizda motor beceri ile yaralanma
riski arasinda anlamli bir iligki bulunmadi.

Bulgularimizla uyumlu olarak Rommers vd. 378
elit seviyede 13 ile 15 yas kategorisindeki
adolesanlarda yaptiklari ¢alismada motor
performans ile yaralanma riski arasinda iligki
olmadiginmi bildirmigtir.40 Adolesan
futbolcularda motor beceri ile yaralanma riski
arasindaki iligki cesitli faktorlere ve yaralanma
turlerine gore degiskenlik gésterebileceginden
farkli motor beceri testleri ve yaralanma
siniflandirmalariyla bulgularimizin
tekrarlanmasini 6nermekteyiz.

Biligsel islev ile motor beceri arasindaki
iligkiye bakildiginda, dikkat islevi ile motor
beceri arasinda anlamlh bir iliski goézlemledik.
Bulgularimizla uyumlu olarak Piek vd. de
dikkat ve motor beceri arasinda bir iligki
oldugunu bildirmigtir.4? Pasko vd. 8-17 yas
arasmnda (n = 258) futbol oynayan genc
sporcularda, biligsel islev ve motor beceri
arasinda istatiksel olarak anlamli bir iliski
bulunamadigimi bildirmistir.42 Literatiirdeki bu

farklihgin altinda yatan mekanizmalarin
arastirilmas1 aradaki iligkinin daha iyi
anlagilmasini saglayacaktir.

Limitasyonlar

Bu calismada motor beceriyi

degerlendirmede kullanilan Deutscher Motor
Test (DMT), yorgunlugun olgtimleri
etkilememesi ve daha saghkli sonucglar elde
etmek i¢cin antrenman disi  bir gilinde
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degerlendirilmesi Onerilebilir. Adolesan
sporcularda sigramadan sonra yere inis hata
puanlama sistemi kullanilirken sporcular i¢in
en uygun disme ylksekliginin ne oldugu
distinilmelidir. Bunun yanm sira sporculari
yaralanma riski agisindan degerlendirirken,
farkl ytukseklikler uygun bir sonug elde etmekte
yeterli olmayabilir. Maksimum yapilan dikey
sicrama sonrasinin ardindan tedirgin inig
pozisyonunun test sonuclarini etkileyebilecegi
distnulmelidir. Yapilacak olan yaralanma riski
degerlendirmesiyle  yaralanmalar  tahmin
edilerek onleyici programlar antrenmanlara
eklenebilir.

Sonug¢

Bu c¢alisma, biligsel iglevlerin sporcu
degerlendirmesindeki énemine dikkat c¢ekmis,
yaralanma riskinin yonetiminde biligsel iglev
degerlendirmesinin g6z éntinde bulundurulmasi
gerektigini gostermistir. Adoélesan donemde
spora devamlilik i¢in kritik olan yaralanma
durumu, biligsel iglevlerin gelisimiyle iligkili
gorindiginden,  bulgularnmizin  adélesan
sporcularla calisan antrenor, fizyoterapist ve
hekimlere degerlendirme ve antrenman
programlarinin tasarlanmasinda yol
gosterebilecegi dislincesindeyiz. Sporcu
performans Ol¢iimlerinde sadece fiziksel degil
biligsel  durumun da degerlendirilmesi
yaralanmalarin 6nlenmesine yo6nelik program
olugturulmasma destek olabilir. Ozellikle
dikkati geligtirmeye yonelik biligsel
egzersizlerin sporcularin programlarina
eklenmesi yaralanma riskini azaltabilir ve
motor becerinin gelisimine katk: saglayabilir.

Tesekkiir: Yok

Yazarlarin Katki Beyani: OOK: Calisma dizayni,
literatiir arastirmasi, veri toplama/igsleme, yazma;
NG: Konsept gelistirme, veri analizi, gozden gegirme
ve dizenleme; EG: Konsept geligtirme, veri analizi,
gbozden gegirme ve diizenleme.

Finansal Destek: Yok
Cikar Catigmasi: Yok
Etik Onay: The protocol of the present study was
approved by Ethics Committee of Istanbul Medipol

University (issue: E-10840098-772.02-3000 date:
15.05.2023).
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Inter and intra observer reliability of the Ovako working
posture analysis system: working posture analysis in
senior physiotherapy and rehabilitation students

Ovako galisma postiirii analiz sisteminin gozlemciler arasi ve i¢ci giivenirligi: son sinif
fizyoterapi ve rehabilitasyon égrencilerinde ¢calisma postirii analizi

Ozge CANKAYA?, Ayse NUMANOGLU AKBAS2, Aynur DEMIREL3

Abstract

0z

Purpose: This study was planned to investigate the inter/intra observer reliability of the Ovako Working Posture Analysis System
(OWAS) and to evaluate the body postures of senior physiotherapy students during intervention with the OWAS method in terms
of ergonomic risk.

Method: To evaluate the postures during the study, digital photographs of 60 students were taken from three different
perspectives: front, back, and side. The photographs were manually scored by three physiotherapists using the OWAS method. In
the first stage, the inter/intra-observer reliability of the OWAS method was examined, and in the second stage, ergonomic risk
analysis was performed on the OWAS total score.

Results: The study included 49 female and 11 male physiotherapy and rehabilitation senior students with a mean age of
22.45+1.09 (21-26). Inter/intra observer reliability was found to be good (ICCi0=0.815; ICCia0=0.872; p<0.05). Twenty-nine
students (48.3%) were classified as "No action required", twenty-five students (41.7%) as " Corrective actions required in the
near future", two students (3.3%) as "Corrective actions required as soon as possible" and four students (6.7%) as " Corrective
actions are required immediately".

Conclusion: In the study; the OWAS method was found to be inter/intra observer reliable. It was determined that more than half
of physiotherapy and rehabilitation students were at risk of developing work-related musculoskeletal problems. It is predicted
that work-related musculoskeletal problems in physiotherapists can be reduced by early detection of these risks.

Keywords: Ergonomics, Musculoskeletal pain, Physical therapy, Posture.

Amag: Bu calisma, Ovako Calisma Postiirii Analiz Sistemi'nin (OWAS) gozlemciler arasi/i¢i giivenilinigini arastirmak ve son sinif
fizyoterapi ve rehabilitasyon ogrencilerinin miidahale sirasindaki vicut duruslanm OWAS ydntemi ile ergonomik risk agisindan
degerlendirmek amaciyla planland.

Yontem: Calisma sirasinda ki duruslanni degerlendirmek icin 60 dgrencinin difital fotograflan énden, arkadan ve yandan olmak
lizere iig farkl) diizlemden cekildi, Fotografiar ii¢ fizyoterapist tarafindan OWAS yéntemi kullanilarak manuel olarak puaniandr. fik
asamada OWAS yonteminin gozlemciler arasi/igi giivenilirligi incelendi, ikinci asamada ise OWAS toplam puani tizerinden
ergonomik risk analizi yapilal.

Bulgular: Calismaya, yas ortalamasi 22,45+ 1,09 (21-26) olan 49 kiz ve 11 erkek fizyoterapi ve rehabilitasyon son sinif dgrencisi
katildi. Gozlemciler arasi/ici givenirlik [yi bulundu (ICCes=0,815; ICC:i=0,872; p<0,05). Yirmi dokuz dgrenci (%48,3)
“lyilestirme gerekli degil”, yirmi bes dgrenci (%41,7) “Yakin gelecekte iyilestirme gerekli”, iki dgrenci (%3,3) “lilestirmeler
miimkiin olan en kisa siirede gerekli” ve dort dgrenci (%6, 7) “lyilestirmeleri simdi uygula” olarak siniflandiniay.

Sonug: Calismada; OWAS ydnteminin gozlemciler arasi/ici gecerli oldugu bulundu. Fizyoterapi ve rehabilitasyon dgrencilerinin
yansindan fazlasinin isle ilgili kas-iskelet sistemi sorunlan gelistirme riski altinda oldugu belirlendi. Bu risklerin erken tespit
edilmesi ile fizyoterapistlerde isle ilgili kas-iskelet soruniannin azaltilabilecegi ongorilmektedir.

Anahtar kelimeler: Ergonomi, Kas-iskelet agrnsi, Fizik tedavi, Postiir.
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INTRODUCTION

Musculoskeletal system problems are
defined as injuries or muscle pain in support
structures such as bones, muscles, and
ligaments, which can negatively affect daily
activities, and occur after a single event or
trauma caused by repetitive movements.!
Musculoskeletal system problems may occur in
the form of tendinitis, neuropathy, and stress
fracture, especially low back and neck pain.2

The incidence of musculoskeletal problems
in healthcare workers is high. Factors such as
working posture, working in the same position
for a long time, a high number of patients per
day, and difficulties related to the functional
status of patients, especially being exposed to
heavy physical loads and performing manual
therapy, form the basis of musculoskeletal
system problems in physiotherapists.3

Most musculoskeletal problems occur in
physiotherapists in the first five years of the
profession.4 Musculoskeletal system problems in
physiotherapy students result in an inability to
engage 1n education, and problems with
physiotherapists result in loss of productivity
and early retirement, disruption of patient care,
and economic loss of labor.5 Physiotherapy and
rehabilitation undergraduate education in
Turkey is four years. In the last two semesters
of their undergraduate education, students
intervene with the patients in the company of
supervisor physiotherapists. This period can
also be defined as the time when students
generally meet the patient for the first time
(some students benefit from voluntary
internship opportunities), experience the
practices within the scope of the profession for
the first time, and apply them. In addition to
determining the methods to be applied to the
patient during the interventions, the correct use
of their body mechanics is of great importance
for the prevention of musculoskeletal problems
that may occur in the future.

In the literature, there are studies
examining the musculoskeletal system
problems of physiotherapistsés, and studies on
the musculoskeletal system problems of
students studying in the field of health.911
Postures that interact with the patient are not
included. Risk analysis was carried out in line
with subjective information by using self-report

questionnaires in the studies. One of the
observational methods developed for the
evaluation of working posture is the OWAS.
OWAS is a preferred, valid, and reliable method
for determining the risk of musculoskeletal
diseases 1n areas such as the industrial sector,
entertainment, healthcare, etc. due to its low
cost, easy use, and the fact that it can be applied
without interfering with the work of the person
being evaluated. In the method, risk is
calculated based on back, arm, and leg postures
and postural loading.? Studies are using the
OWAS method to analyze ergonomic risk in
health workers and students in health fields
such as dentistry and nursing.81314 Widyanti et
al. demonstrated intra-observer reliability in
engineering students in industrial workplaces!>
and Lins et al. demonstrated inter-observer
reliability in physiotherapy students in
laboratory settings.'®6 In the study, the
evaluation of physiotherapy students by
physiotherapists offers a different perspective
on the field of health. In industrial
environments, while the person tries to adjust
himself/herself according to the machine, the
posture preferred by physiotherapy students
during manual applications is unique to the
person.

To the best of our knowledge, no
observational study for senior physiotherapy
and rehabilitation students has been
undertaken in Turkey. This study aimed to
investigate the inter/intra rater reliability of the
OWAS and analyze the body positions of senior
physiotherapy and rehabilitation students
during intervention using the OWAS method
from an ergonomic perspective.

METHODS

Study design

The study was designed as a prospective
observational study. The study was conducted in
two stages. In the first stage, inter/intra
observer reliability was examined. All scoring
was completed on the same day. Scoring of a
single photograph took approximately 5-10 min.
Three observers (OC, ANA, AD) scored the
digital photographs with the OWAS method for
inter-observer reliability. Before the evaluation,
the evaluators evaluated and discussed different
photographs that were not included in the study.
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Three of the evaluators had previously applied
the method in an undergraduate course. For
intra-observer agreement, one of the observers
(OC) rescored the photos 10 days later. In the
second stage, the working postures of the senior
physiotherapy and rehabilitation students were
analyzed for ergonomic risk.

Participants

Senior physiotherapy and rehabilitation
students who progressed to the Professional
Practice course at Kiitahya Health Sciences
University, Physiotherapy and Rehabilitation
Department in the 2022-2023 term participated
in the study.

A link was sent to the senior representative
of the Department of Physiotherapy and
Rehabilitation at Kiitahya Health Sciences
University via Google Forms. This link
contained detailed information about the
purpose, importance, and objectives of the
study. The representative was asked to share
this link in the class WhatsApp group to ensure
that all students had the opportunity to engage
with the study and contribute if they were
interested.

The inclusion criteria for the study were as
follows: 1) senior students in the physiotherapy
and rehabilitation department, 2) taking the
clinical practice course for the first time, and 3)
volunteer to participate in the study.

Students were excluded from the study if
they met any of the following conditions: 1)
healthcare workers, such as nurses or
physiotherapy technicians, who were pursuing
further training in physiotherapy and
rehabilitation through graduate programs, as
their professional experience could influence the
study outcomes; 2) a chronic illness that causes
pain and deformity, as this could impact their
posture and confound the results; or 3)
experienced a condition in the past six months
that could lead to postural disorders, such as
trauma or surgery since these factors could
significantly affect their posture at the time of
the study.

Data collection

Sociodemographic information of the
volunteers such as age, gender, height, weight,
and presence of chronic disease were recorded.

OWAS: It is a method developed to evaluate
working posture and loading in many different
work areas, including healthcare. OWAS
identifies the most common postures in

Cankaya et al

employees; back postures (4 postures), arms (3
postures), legs (7 postures), and weight of the
load (3 categories). The score obtained from the
combination of these categories determines the
risk of working posture in terms of
musculoskeletal problems; 1) No action
required, 2) Corrective actions required in the
near future", 3) Corrective actions required as
soon as possible 4) Immediate corrective actions
required.17.18 A higher total score means a worse
working posture. Using a digital camera, the
students were photographed from different
planes (anteriorly, posteriorly, and laterally)
during the intervention. During the clinical
practice, students were distributed to 5 different
practice centers. Each center had different
patient groups, mainly neurology and
orthopedics. Each student was photographed
with a single patient for whom he/she was
responsible at that moment. Photographing was
completed within 2 weeks. No verbal
intervention was made to the students to change
their postures.

There was no connection between the
researchers and the students that could
potentially induce grade-related anxiety or bias
in the study. Specifically, two of the
investigators were employed at different
universities, while the third investigator did not
hold the position of clinical practice course
supervisor. This separation ensured that the
students' evaluations and participation were not
influenced by their academic relationships with
the researchers.

Risk scoring was done on the photographs
according to the OWAS method (Figure 1).
Scoring was done manually on paper and the
total score was digitized.1® The OWAS total score
was used to perform ergonomic risk analysis.
The scoring system was detailed in Appendix.

Statistical analysis

The Statistical Package for the Social
Sciences (SPSS) 23.0 (SPSS Inc., Chicago, IL,
USA) was used to perform statistical analysis.
Kolmogorov-Smirnov test was used to analyze
whether the data had normal distribution
(p<0.05). Descriptive statistics were performed.

Intraclass Correlation Coefficient (ICC) was
used for determining the intra/interobserver
reliability (> 0.90 as excellent, 0.80 < ICC < 0.90
as good, 0.70 <ICC < 0.80 as acceptable).20 Also,
the inter-observer agreement was shown with
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Figure 1. Scoring scheme.

Evaluated for
eligibility (n=100) Excluded (n=22)
- Healthcare worker (n=16)
- Chronic illness (n=4)

- Pregnant (n=1)
- Fracture (n=1)

Invited students

(n=78)
Did not want to
participate (n=18)
Completed
(n=60)

Figure 2. Flow diagram of the study.

Spearman correlation analysis. The r values
obtained were interpreted as follows; 0.00-0.30
as negligible, 0.30-0.50 as low, 0.50-0.69 as

moderate, 0.70— 0.89 as high, and 0.90-1.00 as
very high.20

The prevalence of the risk of
musculoskeletal disorders according to the
OWAS method was estimated as a percentage.
The level of significance was determined as
p<0.05.

Post hoc power analysis was conducted
using G*Power Version 38.1.9.7. The study
revealed a p value of 0.749, based on a sample
size of 60 and a significance level (a) of 0.05.

RESULTS

Sixty (49 Female, 11 Male) students with a
mean age of 22.45+1.09 (21-26) years
participated in the study. There were 100 senior
physiotherapy and rehabilitation students in
the evaluation period. However, the study was
completed with 60 senior physiotherapy and
rehabilitation students due to varied reasons
(Figure 2).

ICC was 0.815 for inter-observer reliability
and ICC was 0.872 for intra-observer reliability
(p<0.001) (Table 1). There was a moderate
correlation among the three raters (r=0.556-
0.633; p<0.001) (Table 2).

Table 3 presents the interpretation of the
OWAS scores derived from the observed data.

DISCUSSION

The study examined intra/inter observer
reliability of the OWAS method as well as the
working posture of senior physiotherapy and
rehabilitation students in terms of ergonomic
risk according to the OWAS method. The
inter/intra observer reliability were good
(Cronbach alpha=0.815 and 0.872, respectively)
and more than half of the students had working
experiences that needed ergonomic attention
and management after performing an ergonomic
evaluation was observed. This study is one of the
rare studies that performed ergonomic risk
analysis on senior physiotherapy and
rehabilitation students. Also, some postures
considered risky in terms of musculoskeletal
system problems and modifications to prevent
them are shown as examples.
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Table 1. Intraclass Correlation Coefficient (ICC) values for intra/inter-observer reliability.

95% ClI
ICC Lower bound Upper bound
Intra-observer 0.872 0.786 0.924
Inter-observer 0.815 0.715 0.883

ICC: Intraclass Correlation Coefficient. Cl: Confidence Interval.

Table 2. Correlation between raters according to risk score of The Ovako Working Posture Assessment System (OWAS).

OWAS score
Raters Back Forearm Legs Load Total
PT1-PT2 rho 0.527** 1.000** 0.767** 0.520** 0.633**
PT1-PT3 rho 0.310* 1.000** 0.924** 0.483** 0.574**
PT2-PT3 rho 0.453** 1.000** 0.774** 0.465** 0.556**

* p<0.05. ** p<0.001. rho: Spearman correlation analysis. PT: Physiotherapist.

Table3. Distribution of risk categories.

No action required 48%
Corrective actions required in the near future 42%
Corrective actions required as soon as possible 3%
Corrective actions are required immediately 7%
Inter-observer and intra-observer

reliability (0.815 and 0.872) were found to be
good. In a previous study conducted with second
and third-year physiotherapy students, the
intra-observer reliability of OWAS was reported
as 94%.21 Widyanti stated that OWAS has good
reliability among the new raters and that using
the OWAS method was advantageous due to its
simple table and cost-effectiveness.1® Lins et al.
examined the inter-observer agreement of the
OWAS method. Twenty volunteers were
analyzed with OWAS by assessors with and
without physiotherapy training. As a result, the
inter-observer reliability of the postures of the
arms showed a high degree of agreement, while
the postures of the legs and upper body showed
lower levels of agreement. It was stated that
there may be perception differences between the
observers in the scoring of the lower extremity
and trunk posture, but the method was simple,

usable, and safe.’® In the present study, the
postures according to the table assessed simply.
There was a moderate correlation between the
three raters (rrota*0.556-0.663). Similar to the
study of Lins et al.16, forearm posture agreement
was found to be high, while back agreement was
found to be low-medium. In contrast to the study
of Lins et al.16, lower extremity agreement was
found to be high. Although inter-observer
agreement for the lower extremities was found
to be high, researchers would like to point out
that the assessment was confusing in some
positions in terms of leg posture and loading.

It was observed that 52% of the students
had an ergonomically risky posture. Tislar et al.
studied musculoskeletal problems and related
factors in 100 physiotherapy students. As a
result, it has been reported that 46.5% of
physiotherapy students have musculoskeletal
problems (mostly in the waist, neck, and back
regions). A relationship was found between the
low physical fitness of students and
musculoskeletal problems.” Falavigna et al.
investigated the prevalence of low back pain in
physiotherapy students and reported that
physiotherapy students have a higher
prevalence of low back pain when compared
with other medical students.22 In addition, it
was suggested that preventative actions be
carried out during the undergraduate
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physiotherapy program to safeguard students
from pain and musculoskeletal problems. Bid et
al. stated that physiotherapy students
experience musculoskeletal pain in various body
parts, the most common being low back pain.3
Physiotherapy students should learn to protect
themselves before starting their profession so
that the musculoskeletal problems that started
during the student period do not cause unjust
treatment for the physiotherapist, employer,
and patient in the future. In the present study,
when the postures that pose ergonomic risk
were examined, it was found that the patient
had a high score in terms of applications
(passive exercise, stretching, strengthening) for
the lower extremities of the patient while
standing at the bedside, and applications
performed by leaning forward and turning in a
sitting position (manual applications). It has
been reported that applications such as patient
transfer, lifting and turning, which put
abnormal stress on the spine, cause
musculoskeletal problems, especially low back
and neck pain.? Ngan et al. stated that poor body
mechanics 1n activities such as patient
positioning, carrying, and in-bed practice may
cause musculoskeletal problems.23 Other
studies have emphasized that loose posture and
biomechanically disadvantaged positions, low
physical activity levels, gender, and years of
work pave the way for musculoskeletal
problems.8:24.25

Eighty-two percent of the participants in
the study were female students. A systematic
study examining musculoskeletal system
problems in physiotherapists; reported that
musculoskeletal problems were more common in
women than men.5 Jackson et al. evaluated the
postures of 65 (56 Female, 8 Male)
physiotherapy students in the second and third
grades, with mean age of 21.5, during the
clinical study according to the OWAS method.2!
It was stated that the students exhibited many
dangerous postures in terms of musculoskeletal
problems during the clinical study, and the
working postures of the students in the two
years were similar. As in the rest of the world,
the majority of physiotherapy students in
Turkey are female. Women, who have a higher
risk of musculoskeletal system problems than
men, should use body mechanics and equipment
in ergonomic conditions to continue their

physiotherapy profession and be efficient during
patient treatment.

In the present study, only a postural
examination of the students was made.
However, it is thought that the sedentary
lifestyle in the young population will create a
risk in terms of musculoskeletal system
problems together with incorrect postural
loading. After the evaluation, when the students
were asked the question “Why don't you work
ergonomically?’, it was found that they gave
answers such as “7 work more comfortably in
this posture”, “I don't know how I should be in
this posture”, ‘I forget which posture I am in
when receiving patients”, The injury rate is also
high in the first five years of the profession, as
the experience and knowledge of young
physiotherapists are not sufficient to choose
alternative techniques.? It is think that students
should be made aware of postural alignment and
stability and should be warned and informed
about wrong positions during and after practical
applications.

The strength of the present study is the
evaluation of posture during the application
with the OWAS method and risk determination,
which is different from other studies involving
physiotherapy and rehabilitation students in
the literature.

Limitations

The OWAS method is a simple, cost-
effective, and short-term analysis for analyzing
the risks of musculoskeletal problems. However,
the lack of examination for the neck in the
posture category and the elbow and wrist in the
upper extremity category is considered to be the
shortcomings of the method. Because
physiotherapists make frequent changes in neck
and hand positions with the trunk during
manual treatments, similar movements are
repeated. Another limitation may be the choice
of clothing. Although students mostly prefer to
wear sports shoes, shoes, and crop clothes can be
counted among the factors affecting posture.
The fact that the majority of the students are
female and the possibility of adjusting their
posture according to their clothes should be
taken into consideration in future studies.

Conclusion

OWAS was shown to have good inter/intra
observer reliability as a result of the present
study, and the majority of physiotherapy
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students were found to be at risk of acquiring
work-related musculoskeletal problems.

During undergraduate education,
theoretical information is given about “the
physiotherapist's protection of his health first of
all’ and what should be considered during the
interventions. However, the use of theoretical
knowledge may not be immediately available
during practical applications. In time,
experience will be gained 1in practical
applications. This prepares the ground for
musculoskeletal injuries. Reducing the risk of
musculoskeletal problems requires a holistic
approach. It 1is thought that ergonomic
arrangements should be made at the working
environment stage, the theoretical knowledge
should be adapted to practice at the education
level, and more importance should be given to
safe working postures at the clinical practice
level.
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Appendix. Ovako Working Posture Analysing System (OWAS) (This figure was used with permission from Lucas Wulff).

Legs Action Digit

Back Arms l 2 5 A 3 6 ? Straight -lg_

Load Load Load Load Load Load Load Bent 2
112]3]1]12]3 2({3|11]12]3 Back z
1 T2 22 22 Twisted 3
1 2 B BT P Bent and twisted 4
3 2121830 2] 288 2 Both arms below shoulder 1
1 2121 3f2)23f2]2/303)3]3]3}3)3 2121213131 Arms | Onearm at or above shoulder 2
2 2 . B2 3 213 Both arms at or above shoulder 3
.; 3 2 | 2 [E3ijEsils : e 2 s Sillim'z . |
3 3 2] 2|88 03 3] 3 Standing on two straight legs 2
5 2 [ 2 B 2 |Esi[E Standing on one straight leg 3
1 2 [[30|maH) 2 | 2 [W3d] 2| 2'[ES! 2 |B8 Legs Standing or squatling on 1wo bent legs 4
4 2 313 213 3|3 2 |85 Standing on one bent leg 5
- 3 213 3ls3 213 Kneeling 6
Interpretation of the result: Walking 7
2 Corrective actions required in the near future <=10kg !
3 — Corrective actions should be done as soon as possible Load I'Djl(() gk*’; 20 kg g
>2 Kg
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Psychometric properties of the Turkish version
of the Menstrual Distress Questionnaire

Menstriiel Sikinti Anketi'nin Tirkge versiyonunun psikometrik ozellikleri
Seda BICiCi ULUSAHIN?, Ozge OZKUTLUY, Nihan KAFA2, Aydan AYTAR!

Abstract

0z

Purpose: The Menstrual Distress Questionnaire (MEDI-Q) is a new, reliable, and valid instrument developed in Italy to assess
menstrual distress. The aim of the current study was to assess the psychometric properties of the MEDI-Q.

Methods: MEDI-Q was translated into Turkish according to Beaton’s recommendations. 234 patients (mean age, 31 years; range,
19-50 years) were recruited for the study. The test- retest reliability was evaluated in 44 women after an interval of two weeks.
Cronbach's alpha was used to verify the internal consistency while the test-retest reliability was estimated using the intraclass
correlation coefficient (ICC). Construct validity was analyzed using Pearson’s correlation analysis to compare with the Brief
Symptom Inventory (BSI). Floor and ceiling effects were also evaluated.

Results: The Turkish version of the MEDI-Q demonstrated acceptable internal consistency (Cronbach's alpha, 0.82) and test-
retest reliability (ICC = 0.89). No significant correlations were found between age and the MEDI-Q total score or its subscales
(p>0.05). Positive significant correlations were identified between the BSI-Global Severity Index, BSI-Positive Symptom Total,
and BSI-Positive Symptom Distress Index with the MEDI-Q total score (r=0.207, p=0.001; r=0.229, p=0.000; r=0.176, p=0.007,
respectively). The MEDI-Q score and BSI scores showed significant correlation, indicating construct validity. There were no floor
and ceiling effects were found.

Conclusion: The Turkish version of the MEDI-Q is reliable and valid for assessing menstruation distress in women whose native
language is Turkish.

Key words: Distress, Menstruation, Questionnaire.

Amag: Menstriiel Sikint: Anketi (MEDI-Q), menstriiel sikintiyr degerlendirmek icin ftalya’da gelistirilmis yeni, giivenilir ve gegerli
biraragtir. Bu calismanin amact MEDI-Q'nun psikometrik 6zelliklerini degerlendirmehti.

Yontem: MEDI-Q Beaton'in dnerileri dogrultusunda Tiirkceye cevrildi. 234 hasta (ort. yas., 31 yas araligi;19-50 ) calismaya
alinal, Test-tekrar test giivenilirligi iki hafta aradan sonra 44 kadinda degerlendirildl. Ig tutarliik Cronbach alfa kullanilarak test
edilirken, test-tekrar test givenilirligi ise sinif i¢i korelasyon katsayisi (intraclass correlation coefficient, ICC) kullanilarak
hesaplanal. Yapi gecerliligi, Kisa Semptom Envanteri ile karsilastirmak igin Pearson Korelasyon analizi kullanilarak analiz edildl.
Apyrica taban ve tavan etkileri de degerlendirildl.

Bulgular: MEDI-Q'nun Tiirkge versiyonu kabul edilebilir i¢ tutarlilik (Cronbach’s alpha, 0.82) ve test-tekrar test giivenilirligi (ICC
=0.89) gosterdi. Yas ile MEDI-Q toplam puani ve alt Glgekleri arasinda anlamir bir iliski olmadigi bulundu (p>0,05). BSI-Global
Siddet Indeksi, BSI-Pozitif Semptom Toplami ve BSI-Pozitif Semptom Sikinti Indeksi ile MEDI-Q toplam puam arasinda pozitif
yonde anlamli korelasyonlar tespit edildi (r=0,207, p=0,001; r=0,229, p=0,000; r=0,176, p=0,007, sirasiyla). Yap:
gecerliliginde MEDI-Q skoru ve KSE skorlan arasinda anlamli korelasyon bulundu. Herhangi bir taban ya da tavan etkisi
£oriimedi.

Sonug: Kadinlarda menstruasyon sikintisini degerlendirmede MEDI-Q’nun Tiirkge versiyonu giivenilir ve gegerlidir.

Anahtar kelimeler: Sikinti, Menstruasyon, Anket.
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INTRODUCTION

Menstrual health is defined as a feeling of
holistic well-being, encompassing physical,
mental, and social aspects, rather than simply
the absence of illness or weakness, particularly
in regard to the menstrual cycle.! The menstrual
cycle, which is a series of recurring changes in
neuroendocrine physiology and endometrial
growth, is a complex process that can result in a
variety of disorders.? It affects women’s health
in various ways, including physical and
psychological well-being. Heavy Dbleeding,
discomfort, tiredness, and mood changes
significantly impact a physical, social, and
emotional well-being of a woman. Identifying
and treating these disorders promptly can
positively impact the lives of many women.3
Clinicians are encouraged to evaluate
menstrual indicators as vital signs, highlighting
possible present and future health risks.¢ The
significance of native language-translated
assessment tools 1s increasing as detailed
evaluation requires valid, reliable
questionnaires translated into the native
language.

Environmental changes trigger a stress
response through the stress system, including
the central nervous system, hypothalamus—
pituitary—adrenal axis (HPA), and immune
system. Distress is characterized by excessive
activity of the stress response system, which is
primarily mediated by hypothalamic
corticotrophin-releasing hormone and locus
coeruleus-derived norepinephrine.® The
menstrual cycle involves numerous changes in
the HPA axis and hormonal regulation through
sex hormones.6 Menstrual health is significantly
influenced by distress, which can lead to
numerous limitations and significantly impact
the quality of life.”

Different questionnaires are used to assess
menstrual health, such as the Menstrual
Symptom Scales, Menstrual Attitude
Questionnaire®, and Menstrual Practices
Questionnairel?, each with specific purposes for
evaluating menstrual symptoms, attitudes, and
experiences. In 1968, Moos et al. developed a
menstrual distress questionnaire, which
assesses 47 symptoms during the last menstrual
cycle. However, it only covers the last cycle and
lacks aspects such as gastrointestinal symptoms

and sexual health.!! The Menstrual Distress
Questionnaire (MEDI-Q) is a novel instrument
created in the Italian language to assess
menstrual distress, whose validity and
reliability in English has also been studied.!213
It is a comprehensive questionnaire with 25
items covering a wide range of topics such as
gastrointestinal complaints, discomfort, mood
changes, and sexual health in the previous year.
It not only determines the frequency of various
symptoms during menstruation but also
discloses how these symptoms limit individuals
during the pre-menstrual period, menstrual
cycle, or on other days.

Menstrual problems have major public
health effects, particularly in young women.
Menstrual pain interferes with daily activities,
reproductive health, and psychological well-
being.1* Considering the multidimensional
structure of menstrual health, the evaluation of
menstrual distress is essential. Only validated
English translations of the original version of
MEDI-Q have been published.!? Therefore, the
objective of the current study was to evaluate
the psychometric properties of the MEDI-Q.

METHODS

Study Design

Prior to the study, written authorization
(via e-mail) on 19.12.2022 was obtained from
S.V., who developed MEDI-Q. The research
protocol received approval from the Gazi
University Ethics Committee (approval number:
2023, 1568, date: 26.12.2023) and adhered to the
ethical standards outlined in the 1964
Declaration of Helsinki (revised in Brazil 2013).
Before participation in the study, all
participants provided written informed consent.

Participants

This study involved 234 women aged 18-50,
native Turkish speakers, and those with at least
three menstrual cycles within the last 12
months. Exclusion criteria the existence of
gynecological or psychiatric disorders defined by
medical professionals, poor literacy skills, or
incapacity to give informed permission.

Translation

Translation of the questionnaire was
conducted in five stages, consistent with the
stages outlined by Beaton.!® This study used
forward and backward translation methods to

Journal of Exercise Therapy and Rehabilitation



translate an English version into Turkish,
addressing differences through consensus
meetings, and back-translating to ensure
precision. The questionnaire was then evaluated
by five experts (one gynecologist, three
physiotherapists working in the domain of
women's health and one linguist) for content
validity.

Patient reported outcome questionnaires

Menstrual Distress Questionnaire

The MEDI-Q is a questionnaire that
evaluates the total distress experienced by
women during menstruation. It consists of 25
questions covering pain, discomfort,
psychological or cognitive abnormalities,
gastrointestinal symptoms, and physiological
system changes. The MEDI-Q Total Score is a
combined indicator of overall distress linked to
menstruation. It also includes three subscales:
Menstrual ~ Symptoms (MS), Menstrual
Symptoms Distress (MSD), and Menstrual
Specificity Index (MESI). The MS assesses the
number of symptoms causing greater distress
during menstruation, MSD measures the
average distress level, and MESI measures the
proportion of symptoms causing increased
distress.13

Scoring:

Each symptom is scored in 4 different
subcategories. In subcategory A, the frequency
of symptoms is determined specifically during
menstrual days. The Likert scale is utilized to
assign scores, which are as follows: A score of 0
shows that the symptom wasn't present during
any of the menstrual cycles. A score of 1 shows
that the symptom occurred in less than 50% of
the menstrual cycles. A score of 2 shows that the
symptom occurred in more than 50% of the
menstrual cycles. Symptom-related distress is
assessed in subcategories B (menstruation
distress), C (premenstrual phase distress), and
D (intermenstrual phase distress). The scoring
of each item is conducted using a 4-point Likert
scale with scores ranging from 0 “no distress (or
the symptom never occurred” to 3 “severe
distress”. A detailed scoring system for the
MEDI-Q Overall Score and subscales of the
MEDI-Q (MS, MSD and MES]D is provided in
Supplementary Materials.

Brief Symptom Inventory

Brief Symptom Inventory (BSI) is an
instrument that assesses levels of psychological
discomfort and overall psychopathology. The
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assessment comprises 53 items that evaluate
nine symptom dimensions.16

The questionnaires were created as digital
form, allowing for easy administration on
including smartphones, and tablets. The
comprehensive form was administered via the
online platform Google Forms. Data on
demographics, such as age, menarche age, and
common characteristics of the menstrual period
over the past year (including interval and
duration), as well as information on
contraceptive hormone usage and the existence
of gynecological or psychiatric disorders defined
by medical professionals, were gathered.

In accordance with the initial validation
study, the Turkish version included assessing
construct validity by administering a general
psychopathology  test. Consequently, all
individuals were requested to complete the
Turkish adaptations of the MEDI-Q and BSI.

Preliminary testing

The Turkish draft of the MEDI-Q was
tested on a focus group of 10 women aged 26-32
who had no prior interest in menstrual and
sexual dysfunction studies, who provided their
opinions on potential interpretation confusions,
ensuring its finality. The women who were
enlisted for the initial test were excluded from
the population for the rest of the study.
Consequently, they did not undergo retesting.

Statistical analysis

The study analyzed data using IBM SPSS
Statistics 24, using methods; Kolmogorov-
Smirnov test, Q-Q graphs, and histograms.
Demographic and clinical characteristics were
assessed using descriptive statistical methods.
Measurement properties were analyzed for
instruments, including test-retest reliability,
internal consistency, construct validity, and
ceiling and floor effects.

Test-retest reliability

The test-retest reliability of the instrument
was assessed through calculation of the
intraclass correlation coefficient (ICC). The
coefficient represents the level of concordance
between measurements conducted two weeks
intervals using a single-measurement two-way
mixed-effects model. A subset of participants
(n=44) was asked to complete the paper format
of the questionnaire initially and then to
recomplete it two weeks later, allowing for the
examination of test— retest reliability.
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Internal consistency

The assessment of the instrument's internal
consistency and reliability was conducted by the
calculation of Cronbach's alpha, which
measures the degree to which the items assess
the same concept. The reliability coefficients are
within the range of 0 to 1, where larger values
signify superior reliability. A threshold of 0.7
was established as the acceptable value for both
coefficients.17

Validity

The MEDI-Q's construct validity was
determined by its correlation with BSI and age
as in the original article (Pearson’s correlation),
while content validity was determined by its
distribution and the presence of ceiling and floor
effects. If more than 30% of the patients scored
at the upper or lower end of the scale, the floor
and ceiling effects were considered significant.!8

Sample sizes

It is commonly recommended that sample
sizes in questionnaire validations fall within the
range of 2-20 participants per item.20 The
analysis of a priori power determined that a
sample size of at least 167 individuals is needed
to detect a Cronbach's alpha of 0.85 or higher
(relative to a null hypothesis of 0.85) with a
power of 95%. This analysis is derived from a
survey of 25 items.20

RESULTS

A total of 234 women completed the Turkish
version of MEDI-Q. The mean age of the
participants was 31.08+8.38 (19-50). There were
72 women in the age range of 18 to 25 years, 78
women within the age range of 25 and 35 years,
and 84 women who were 35 years old or older.
Table 1 shows the general characteristics of the
sample. The average age of women for menarche
is 13.05+1.31. While 83% of the women had a
menstrual cycle interval of 21-35 days, the
duration of the menstrual cycle was between 2
and 7 days (Table 1). Table 2 shows the average
distress score for each item experienced by the
women. The findings indicated that the
symptoms with the greatest average distress
scores were breast tenderness or a sensation of
widespread swelling, lower abdominal pain,
muscle pain, osteoarticular pain, and fatigue. In
addition, factors such as the influence on mood
(feelings of sadness, emotional instability, and

irritability/anger), as well as discomfort caused
by vaginal bleeding, were found to have higher
average distress levels than other factors. The
symptoms that women reported less frequently
were decreased appetite, constipation, and
urinary pain (Table 2).

The ICC between the answers provided by
participants evaluated two weeks apart was
0.896, demonstrating strong consistency and
establishing the test— retest reliability of the
questionnaire. The internal consistency of the
data was high, as shown by Cronbach’s alpha
coefficient of 0.82 (95% CI: 0.79-0.85).

The correlations between the MEDI-Q and
BSI scores are shown in Table 3. There was a
significant association observed between the
MEDI-Q Total Score, MS, and MSD with
general distress, as assessed by the three
primary subscales of the BSI questionnaire. No
correlation was observed between age and the
MEDI-Q total and other subsections (Table 3).
The score distribution showed no ceiling or floor
effect in the MEDI-Q total score.

DISCUSSION

The study provided a Turkish translation
and psychometric testing in terms of the
reliability and validity of MEDI-Q (Appendix).
The Turkish version of the MEDI-Q was found
to be acceptable in terms of reliability and
validity in assessing menstrual-related distress.

The current study exhibited a slightly lesser
degree of internal consistency (a = 0.82)
compared to the initial validation study (a =
0.85).13 This study assessed the construct
validity by investigating the associations
between the MEDI-Q scores and the BSI. In line
with research conducted in both Italian and
English, a significant positive connection was
observed between the MEDI-Q Total Score, MS,
MSD, and overall psychopathology. Good
reliability was demonstrated by the test— retest,
with an ICC of 0.89 for the MEDI-Q total. Both
the original and English versions of the MEDI-
Q scale demonstrated good test-retest
reliability with an ICC of 0.951213 This is
consistent with the research goals, confirming
that the questionnaire serves the purpose of
evaluating menstrual distress.

In this study, experts were consulted
regarding the clarity and usefulness of the scale
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Table 1. General characteristics of the participants (N=234).
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MeanSD
Age (years) 31.08+8.38
Age at menarche (years) 13.05+ 1.31
Brief Symptom Inventory- Global Severity Index 0.77+0.68
Brief Symptom Inventory-Positive Symptom Total 23.73+13.79
Brief Symptom Inventory- Positive Symptom Distress Index 1.47+0.62
Menstrual Distress Questionnaire- Total Score 15.19+11.64
Menstrual Distress Questionnaire- Menstrual Symptoms 6.79+4.38
Menstrual Distress Questionnaire- Menstrual Symptom Distress 2.11+0.98
Menstrual Distress Questionnaire- Menstrual Specificity Index 0.52+0.35
n (%)
Menstrual Cycle Interval <21 days 17 (7.3%)
21-35days 196 (83.8%)
>35 days 21 (9%)
Menstrual Cycle Duration (days) <2 2 (9%)
2-7 days 195 (83.3%)
>7 days 37(15.8%)
Hormonal Contraceptive Use Yes 15 (93.6%)
No 219 (6.4%)
Table 2. Average Distress Score foreach item.
Item number Description Mean + SD
1 Abdominal pain in the lower abdomen 1.20+£0.66
2 Urinary pain 0.31+0.70
3 Defecation-related pain 0.79+0.88
4 Pain in the muscles or joints 1.12+0.78
5 Breast tenderness or a sense of extensive swelling 1.21+0.61
6 Nausea 0.58+0.83
7 Headache 0.86+0.83
8 Digestive problems 0.48+0.76
9 Diarrhea 0.85+0.85
10 Constipation 0.38+0.73
11 Feeling uncomfortable about vaginal bleeding 0.88+0.78
12 Feeling of impurity 0.71+0.75
13 Sadness 1.14+0.71
14 Emotional lability 1.23+0.64
15 Anger 1.19+0.64
16 Impulsive behavior 0.45+0.77
17 Anxiety 0.87+0.78
18 Increased appetite 0.86+0.77
19 A reduction in appetite 0.30+0.68
20 Insomnia 0.44+0.75
21 Sleepiness 0.56+0.80
22 Fatigue 0.96+0.75
23 Diminished sexual drive 0.42+0.71
24 impaired concentration 0.47+0.72
25 Pain while sexual intercourse 0.54+0.49
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Table 3. Construct Validity of the Turkish version of the Menstrual Distress Questionnaire (MEDI-Q).

MEDI-Q Total Score MEDI-Q MS MEDI-Q MSD MEDI-Q MESI
r(p) r (p) r(p) r(p)
Age -0.057 (0.386) -0.066 (0.317) -0.022 (0.733) -0.048 (0.463)
BSI- GSI 0.207 (0.001)* 0.202 (0.002)* 0.157(0.016)* 0.030 (0.644)
BSI-PST 0.229 (<0.001) 0.243 (<0.001) 0.139(0.034)* 0.068 (0.298)
BSI- PSDT 0.176 (0.007)* 0.167 (0.010)* 0.145 (0.027)* -0.020 (0.756)

*p<0.05. r: Pearson’s correlation coefficient. BSI, Brief Symptom Inventory. GSI, Global Severity Index. PST, Positive Symptom Total. PSTI, Positive Symptom
Distress Index. MEDI-Q, Menstrual Distress Questionnaire. MSD, Menstrual Symptoms Distress. MESI, Menstrual Specificity Index.

items. The term "menstruation,”" as it was used
in the original scale, is translated into the new
scale as "adet," which is a term commonly used
in Turkish culture. Similarly, on the new scale,
"vaginal sex" was used in place of "vaginal
penetration" in terms of clarity.

The MEDI-Q questionnaire assesses the
level of distress associated with menstrual
symptoms. This questionnaire asks the
individual how much the symptom impact
individual’s quality of life, their engagement in
work or recreational activities, and their
interpersonal relationships. The availability of
internationally recognized scales that
thoroughly assess distress associated with
menstruation in the Turkish language 1is
limited. Thus, the Turkish version of MEDI-Q
will fulfill this requirement. The MEDI-Q
evaluates all possible domains impacted by
menstrual distress, such as mood, mental skills,
energy levels, diet, sleep quality, and sexual
function, in addition to pain and bleeding. One
of the significant advantages of using MEDI-Q
is its ability to evaluate symptoms not only
during menstruation but also during pre-
menstruation and intermenstruation. It 1is
noteworthy that menstruation-related
symptoms were typically investigated solely
during the menstruation or premenstrual
phases in previous studies. The calculation
technique of the MEDI-Q scores
(Supplementary Materials) specifically
considers the distress associated with the
menstrual cycle, disregarding any symptoms or
discomfort experienced outside of this phase.
The MESI index is especially intended to
quantify the degree of discomfort related to the
menstrual phase.

In our study, a weak positive correlation

was identified between the MEDI-Q Total Score,
MS, MSD, and BSI, aligning with findings from
the original and English studies.’213 While only
the BSI was used for construct validity in our
study, both the original and English versions of
the MEDI-Q validation also employed the
Shortened Premenstrual Assessment Form
(SPAF), which exhibited a moderately positive
correlation with the MEDI-Q Total Score and all
its subscales. Unfortunately, SPAF could not be
used in our study because of the lack of Turkish
translation. Incorporating a questionnaire
directly related to menstruation for validation
would have been more effective. However, we
believe that overall distress has a considerable
effect on the psychological well-being of women.
While MEDI-Q items have been closely
investigated, it has been noted that more than
half of them inquire about a broad range of
psychological symptoms in  individuals.
Therefore, we agree with Vannuccini et al. and
Cassioli et al. in choosing BSI for the construct
validity of MEDI-Q, in addition to observing a
weak positive correlation. It should also be noted
that the validation analyses revealed acceptable
floor and ceiling effects.12.13

Menstruation is an important period in
women’s lives. The term "menstrual distress"
refers to a novel concept that includes symptoms
associated with menstruation, prolonged
menses, and greater blood loss. In addition,
reduced plasma progesterone levels have a
physiological  inverse relationship  with
symptoms associated with menstruation.2!
According to a study conducted in America by
Strine and colleagues, menstruation-related
symptoms affected about 20% of women, and
these women were more prone to experience
depression, anxiety, insomnia, and excessive
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sleepiness. In addition to being more likely to be
overweight and obese and to engage in
unhealthy behaviors such as alcohol use or
smoking, women who experience menstruation-
related discomfort may also feel sadder and
more hopeless.22 Given that problems associated
with menstruation have a significant impact on
public health, it could be worthwhile to translate
the MEDI-Q, which assesses various menstrual-
related symptoms.

The MEDI-Q original study and the English
version of MEDI-Q revealed a negative
relationship between age and menstrual
distress. This was explained by the fact that as
women age, primary dysmenorrhea and
premenstrual  symptoms get  better.23.24
However, in our study, no significant
relationship was found between menstrual
distress and age. There have been conflicting
findings about how premenstrual symptoms
worsen with aging. This may be due to the fact
that different menstrual symptoms can be seen
at different frequencies in different age groups.
The study, which included 238,114 women of
various ages, found that the frequency of
abdominal spasms in the premenstrual period
decreased significantly as age increased, while
food cravings, breast sensations, and increased
appetite increased. In addition, mood swings
and anxiety did not significantly differ by age.25

MEDI-Q can serve as an early indicator for
issues connected to menstruation. In addition,
MEDI-Q can serve as a scanning instrument to
evaluate the effectiveness of medical, surgical or
physiotherapy care by comparing MEDI-Q
scores before and after treatment. Given that
stress can 1impact the regularity of the
menstrual cycle and fertility, it may be
beneficial to assess the level of discomfort
related to menstruation as an additional source
of information.

Limitations:

This study was carried out by translating
the English version into Turkish upon the
request of the author of the original article.
However, it was assumed that there would be no
significant difference between English and
Italian version since the original (Italian) and
the back-translation (English to Italian)
versions were compared, and incongruences
were discussed between the translators and the
authors of the original version. Only healthy
women were included in the study population to

Bigici Ulugsahin et al

minimize bias resulting from the presence of
mental or gynecological diseases, which could
affect the assessment of distress.26 Women aged
18 to 50 were included in both the original and
English translation studies similar to our study.
The fact that there are at least 70 people in each
of the 18-25, 25-35 and 35 and more age groups
may prevent the results from representing the
characteristics of only a single age group.
However, we would like to point out that an 18-
year-old and a pre-menopausal woman may
differ in terms of menstrual distress. Future
studies could investigate MEDI-Q in patients
with  clinically  diagnosed  psychological
disorders and focus on its responsiveness.
Although the original study states that a
clinically significant condition is indicated by
MEDI-Q Total Score of 20 or above, this
hypothesis needs to be tested in Turkish
population.

Conclusion

In conclusion, this study demonstrated that
the Turkish version of the MEDI-Q is a reliable
and valid instrument that can be used to assess
menstruation-related distress and its influence
on the psychological well-being of women.
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