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Abstract: This study aimed to explore the potential impact of hearing
impairment on specific athletic performance traits in football players. Fifteen
male hearing-impaired amateur football players and ten male non-hearing-
impaired amateur football players voluntarily participated in this study. The
mean age of the participants was 23.00+6.94 years, with a mean height of
177.64+5.23 cm and a mean body weight of 73.42+12.47 kilograms. Since
the data distribution did not meet the normality assumption, the Mann-
Whitney U test was employed for statistical analysis. The results revealed a
statistically significant difference in reaction time, with football players
without hearing impairment demonstrating superior performance compared to
their hearing-impaired counterparts. However, no significant differences were
found between the two groups regarding balance, coordination, and speed.

Keywords: Hearing impaired, football, physical performance, motoric
characteristics.

Ozet: Bu calismada isitme engelli olma durumunun, futbolcularin secilmis
atletik performans ozellikleri iizerinde etkisi olup olmadigimin arastirilmasi
amaglanmigtir. 15 erkek isitme engelli amator futbolcu ile 10 erkek isitme
engelli  olmayan amatér futbolcu bu arastirmaya goniillii  olarak
katilmislardir.  Katihmcilarin - yas  ortalamalart  23,00£6,94 yil, boy
ortalamalart 177,64+5,23 cm ve viicut agirligi ortalamalart 73,42+12,47
kilogramdir. Verilerin dagilimlart  normallik  gostermediginden Mann-
Whitney U testi kullamlmistir. Veriler incelendiginde reaksiyon zamani
agisindan igitme engeli bulunmayan futbolcular ile isitme engelli futbolcular
araswinda istatistiksel acidan anlamli bir farklilik bulunmug ve isitme engeli
olmayan futbolcularin isitme engeli bulunan futbolculara gore daha iyi
degerlere sahip oldugu tespit edilmistir. Buna karsin segili motorik
ozelliklerden denge, koordinasyon ve siirat agisindan anlamli farkhihiklar
tespit edilmemisgtir.

Anahtar Kelimeler: Isitme engelli, futbol, fiziksel performans, motorik
ozellikler.
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INTRODUCTION

Described as "the largest minority in the world", people with
disabilities constitute approximately 15 per cent of the
world's population with their number reaching almost one
billion. According to the United Nations Development
Programme, 80 percent of this population lives in
developing countries (Tamer, 2000).

Different studies see disability as an important limitation in
the physical and psychosocial interactions of the individual
with his/her environment. The situations that cause this
restriction are stated as the individual's having a distorted
body experience and the reflection of the stigmatising
attitudes of the society (Giir, 2001; Hutzter & Bar-Elj,
1993). For this reason, it is thought that physical and
physiological pauses may occur in individuals with physical
disabilities due to the interaction between physical,
environmental and social problems (Semenick, 1990). When
the literature on the rehabilitation of physically disabled
individuals is analysed, it is understood that sport is
beneficial both physically and psychologically. In short, one
of the effective methods used to integrate disabled people
into the society and rehabilitate them is sports (Kosel, 1981).
According to Karakog et al. (2012), disabled individuals
who do sports improve their mental and psychomotor
(balance, strength, speed, flexibility, physical fitness) skills
compared to disabled individuals who do not do sports and
thus make them more productive. In this context, disabled
individuals learn the phenomenon of winning and losing in
sportive activities and prepare themselves for this (Karakog
etal., 2012).

It has been reported that physical deficiencies, which are
influenced by the individual genotype of each disabled
athlete, significantly affect physical fitness parameters
(Jaarsma et al.,, 2014). Supporting this information, in
another study by Franciosi et al. (2010), it was reported that

disabled individuals tended to achieve worse results than
their non-disabled peers in different studies addressing body
composition, cardiorespiratory endurance, muscle strength
and agility (Franciosi et al., 2010). Therefore, it is stated that
measuring the relationship between athletic performance
parameters in disabled individuals and variables in different
forms can help sedentary disabled individuals to be
physically and mentally integrated into the society, while it
can serve as a key element in bringing the branch-specific
techniques of disabled individuals who are athletes to the
optimal level (Frontera, 2006).

When considered only in the context of the hearing
impaired, it has been determined that activities requiring
athletic performance have a positive effect on the mental
capacities, physical and spiritual development of the hearing
impaired and provide progress in various aspects such as
motoric skills, balance, hand-eye coordination, language
development, development of problem solving ability (Gir,
2001). The most important feature of participating in the
sports environment for the hearing impaired is that it
facilitates the formation of social identity by facilitating
interaction and communication within and between groups
through participation in a group regardless of age, gender,
education and degree of interest in sports and recent studies
have highlighted that adapted physical education can
motivate and stimulate deaf students to engage in social
interactions, thereby enhancing their social identity and
inclusion (Barboza et al.,2019)." It has been stated that
physical education, games and sports programmes can
improve motor skills in hearing impaired children and this
can contribute positively in terms of increasing self-
confidence and socialisation in children. In this respect, the
importance of sports on disabled individuals increases even
more. Engaging in sports not only enhances physical
abilities but also plays a crucial role in the psychological and
social development of individuals with disabilities. For
instance, participation in physical activities has been linked
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to improved self-esteem and social integration among
children with hearing impairments (Warner-Czyz et al.,
2015).

Therefore, our study aims to compare hearing-impaired
individuals engaged in sports with their non-hearing-
impaired peers in the same age group, focusing on specific
performance characteristics such as reaction time, balance,
coordination, and speed.

METHODS

Research Model: The research model used in the study is a
causal-comparative model. This model is used to examine
the effect of a pre-existing difference between groups (in
this case, hearing impairment) on certain variables.

Purpose of the Research: The primary aim of this study is
to compare the athletic performance characteristics (reaction
time, balance, coordination, and speed) of hearing-impaired
individuals who actively engage in sports with their non-
hearing-impaired counterparts of the same age group.

Research Questions and Hypotheses
This study addresses the following research questions:

1. Do hearing-impaired individuals engaged in sports exhibit
different reaction times compared to their non-hearing-
impaired peers?

2. Is there a significant difference in balance performance
between hearing-impaired and non-hearing-impaired
athletes?

3. How does coordination ability compare between hearing-
impaired individuals and their peers without hearing
impairments?

4. Are there notable differences in speed performance
between the two groups?

Based on these questions, the following hypotheses are
proposed:

HI1: Hearing-impaired individuals engaged in sports have
longer reaction times than their non-hearing-impaired peers.

H2: There is a significant difference in balance performance
between hearing-impaired and non-hearing-impaired
athletes.

H3: Coordination abilities differ between hearing-impaired
individuals and their peers without hearing impairments.

H4: Speed performance varies between hearing-impaired
and non-hearing-impaired individuals.

Research Group: The study involved 15 hearing-impaired
male football players with an average age of 23.80+7.97
years, an average height of 177.27+6.10 cm, and an average
weight of 74.15+£13.66 kg, and 10 non-hearing-impaired
male football players with an average age of 21.80+5.18
years, an average height of 178.20+3.82 cm, and an average
weight of 72.31+11.04 kg.

Data Collection: All tests were conducted under the
supervision of certified trainers in a controlled environment
to ensure consistency. Participants were selected voluntarily
from relevant sports clubs, and the tests were conducted

over two consecutive days at Hasan Dogan Stadyumu and
Orman Genel Miidiirliigi Hali Sahasi.

Ist Day: Height and weight measurements were taken, and
performance tests assessing motor skills, such as agility and
speed, were performed. 2nd Day: Balance and reaction tests
were administered.

Height Measurement

The height measurements of the participants were measured
in metres (m) with an accuracy of +1 mm with a Holtain
brand stadiometer without shoes, heels together, body and
head upright, arms free at the side of the body.

Body Weight Measurement

Body weight was assessed using a Tanita scale, with a
precision of 0.1 kg and the result was recorded in kilograms

(kg).
Agility Test - T test

The test was performed following the protocol established
by Semenick (1990), (Figure 1). Participants started by
starting from point A and after a straight run forwards, after
contacting funnel B with the right hand, they contacted
funnel C using the left hand with a lateral sliding step to the
left. Afterwards, he/she made a 10-metre sliding step to the
right and made contact with the D funnel with the right hand
and again made a 5-metre sliding step in the direction of the
B funnel and made contact with his/her left hand. After
contact was made at point B, the test was terminated by
running back to point A and exiting the photocell. After 3
minutes rest, the test was applied again and the best degree
was recorded. Seven Elektronik SE-160 brand photocell
device was used in the application of the test. Three test
trials were carried out and the times were measured by an
electronic timing system (Seven Elektronik SE-160) with a
precision accurate to one-hundredth of a second. Two
electronic timing sensors mounted on tripods were placed
approximately 0.75 m above the ground and spaced 3 m
apart on either side of the starting line. The timing started as
soon as the subjects passed the electronic sensors and
stopped when they passed them again. Although the protocol
is widely used to assess agility and speed, its application in
hearing-impaired individuals is not extensively examined in
the literature (Semenick, 1990).
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Figure 1. Agility t- test.
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Flamingo Balance Test

A 50 cm long, 4 cm high and 3 cm wide slat was used for
the flamingo balance test. The participant tried to stand
barefoot on the slat for as long as possible in a posture
similar to the flamingo posture (with the balance foot on the
slat and the other foot bent so that it touches the knee). The
participant was kept on the slat by holding the hand of the
assistant to get initial support and when he/she felt ready, the
time was started by releasing the support. When the balance
was disturbed, the time was stopped and the balance
disturbances within 1 min were recorded. The test of the
participant who experienced more than 15 balance losses
within the first 30 seconds was terminated and the score was
recorded as zero. Although the Flamingo Test is widely used
to measure static balance, its application in hearing-impaired
individuals is underexplored in the literatiire (Wood, 2008).

Nelson Hand Reaction Test

For this test, participants were asked to place their forearms
comfortably on the coffee table. The participants were
instructed to keep the thumb and forefinger of their
dominant hand parallel to the surface of the table with a
little space between them. The participants were asked to
focus on the centre of the ruler and to catch the ruler when
the researcher released the ruler. When the participant
grasped the ruler by pinching it between the thumb and
forefinger, this point on the ruler was recorded in cm. The
largest and smallest values were subtracted from a total of
five measurements and the average of the remaining
measurements was recorded as the distance the ruler fell
(Stewart & Ellis, 2005).

Speed Test

A photocell with a sensitivity of 0.01 was placed at the start
and end points of the test in a 30-metre area with
predetermined exit and arrival lines in the hall, and the best
of 2 trials was measured at 3-minute intervals. The
participant exited 50 cm behind the start sensor (Imamoglu
et al., 2004).

All measurements and tests were carried out at Yenimahalle
Hasan Dogan Stadium and Armada General Directorate of
Forestry Carpet field.

Analysis of Data: Mean (Mean) and standard deviation
(SD) values were used as descriptive statistics for all data.
Normality tests of the data were performed using the
Shapiro-Wilk test. Since the distribution of the data was not
normal, the nonparametric Mann-Whitney U test was used
to compare the data according to the groups. Statistical
procedures were performed with SPSS 15 package
programme, and the significance level was set at p<0.05.

RESULTS

Descriptive statistics of the participants' age (years), sport
experience (years), body weight (kg), height (m) and body
mass index (BMI) are presented in Table 1.

Table 1. Descriptive statistics of the participants

Participants N  Min. Max. x S
Normal 10 17 32 2180 5.8
Age Heaing 15 17 4 2380 797
Impaired
Total 25 17 40 2300 6.94
Normal 10 4 13 985  2.76
Sport -
Experience ~ Hearing 15 30 1147 839
Impaired
(Years) 5
Total 2 23 1082  6.67
Normal 10 =56 92 7231 1104
Weight Hearing 15 g6 104 7415 1366
Impaired
Total 25 56 104 7342 1247
Normal 10 174 185 17820 3.82
Height Hearing 15 169 189 17727 6.10
Impaired
Total 25 169 189 17764 523
Normal 10 1812 3039 2285 4.03
BMI Hearing 15 1950 3218 2362 399
Impaired
Total 25 1812 32,18 2331 394

Mean: Average, SD: Standard deviation, Min: Minimum, Max: Maximum

The average age of the normal and hearing-impaired
individuals participating in the study was 23.00+£6.94 years
and the average height was 177.64+5.23 metres. The body
weight of hearing impaired footballers was slightly higher
than normal individuals. Hearing-impaired footballers have
worked longer years of sportsmanship compared to normal
individuals. In this study, in order to compare some
performance characteristics of hearing impaired and normal
football players, data and analysis results of reaction time in
Table 2, balance in Table 3, coordination in Table 4 and
speed parameters in Table 5 were presented.

Table 2. Mann Whitney-U Test results for participants' reaction

scores
Rank
N orte. Average U P
Regular
Footballers 10 9 775
Hearing 127.500 0.002*
Impaired 15 13 16.50
Footballers
*p<0.05

The Mann-Whitney U test indicated a significant difference
in reaction times between the two groups (p < 0.05),
suggesting that hearing impairment affects reaction-related
performance characteristics. The reaction scores of the
football players without hearing impairment (mean =13)
were significantly higher than the reaction scores of the
football players with hearing impairment (mean =9)
(U=127.500; p=.002). The difference between the groups in
terms of reaction times was statistically significant (p<0.05)
(Figure 2). The visual reaction-related quickness skills of
football players without hearing impairment developed more
than those of football players with hearing impairment.
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Table 3. Mann Whitney-U Test results for participants' flamingo

scores
Rank
N Centre Average U p
Regular
Footballers 10 5.50 13.35
Hearing 71.500 0.849
Impaired 15 5.00 12.77
Footballers
p<0.05

According to Table 3, the Flamingo scores of regular
footballers (mean = 13.35) were not significantly different
from those of hearing-impaired footballers (mean = 12.77),
as indicated by the Mann-Whitney U test (U = 71.500, p =
0.849), (Figure 2).

Table 4. Mann Whitney-U Test results for the participants' T Test

scores
N Centre ARank U B
verage
Regular
Footballers 10 10.75 14.15
Hearing 63.500 0.531
Impaired 15 10.30 12.23
Footballers
p<0.05

According to the Mann Whitney-U test findings in Table 4,
the T Test scores of the athletes do not differ significantly
according to the disability status. When the results of the
agility test performed to determine coordination are
analysed, it is seen that the values of normal football players
(10,75) and hearing impaired football players (10,30) are
very close to each other. The result of the statistical analysis
shows that the difference between the two groups is not
significant. (p>0,05) (Figure 2).

Table 5. Mann Whitney-U Test results related to 30m sprint values
of the participants

Rank
N Centre Average U P

Regular

Footballers 10 11.30 14.15
Hearing 63.500 0.160
Impaired 15 15.55 12.23

Footballers

p<0.05

According to the Mann Whitney-U test findings in Table 5,
the 30m scores of the athletes do not differ significantly
according to the disability status (p>0.05). Although there
was no significant difference between the two groups, it was
found that 30m sprint skills of hearing impaired footballers
were at a higher level (Figure 2).

REACTION TIME AGILITY

15 13 a7
108 10,75

o 9
- . 10,4 103

BALANCE SPEED

56 55
15,55

Normal Football Player Hearing Impaired Football Player

Figure 2. Comparative graphic between groups in terms of
performance values

DISCUSSION

In this study, reaction, balance, coordination and sprint data
of hearing impaired football players and non-hearing
impaired football players in their age groups were
compared. As a result of the analyses, a significant
difference was found only in reaction time between hearing
impaired football players and non-disabled football players
in their age groups.

When analysed in terms of balance, coordination, and sprint
parameters, no significant difference was found between the
two groups. This suggests that the hearing impairment did
not significantly impact these specific motor skills. Visual
reaction time and sprint skill levels, it can be said that
hearing impaired football players are at a better level.

When the literature is examined, it is understood that the
studies on hearing impaired individuals are quite
comprehensive. Elioz et al. (2013) examined the balance
performances of hearing-impaired sedentary individuals,
hearing-impaired football players and healthy football
players without hearing impairment in a study applied to
participants of similar age group (Eliéz et al., 2013).
According to the results of the study, the average balance
performance for hearing impaired sedentary individuals was
found to be for hearing impaired football players and for
healthy football players, and the difference in balance
performance between the groups was statistically significant
(p<0.01).

When analysed in terms of our study, although the mean
values in terms of balance skill levels between disabled
participants and non-disabled participants were similar, no
significant difference was found in our study. In the
aforementioned study, the static balance performance of
hearing-impaired football players was better than that of
hearing-impaired sedentary individuals, indicating that
regular sports activities have a positive effect on static
balance performance. However, the difference between
hearing-impaired football players and healthy football
players was in favour of healthy football players and this is
thought to be due to their health.

However, more repetitive similar studies are needed in this
field. There are similar studies conducted in different age
groups. In a study conducted by Isik, (2013) on 26 hearing-
impaired athletes (14 non-disabled wrestling athletes, 12
hearing-impaired regular exercisers) with an average age of
15.42 years, various motoric characteristics tests were
applied to the participants (Ahmet, 2013). In terms of
motoric characteristics, it was determined that hearing
impaired athletes had better performance values in balance
and flexibility tests, while in speed, strength, jumping and
aerobic power tests, hearing impaired athletes had better
performance values. In the 20-metre sprint test, non-hearing
impaired athletes performed better, while in balance tests,
hearing impaired athletes had higher performance values.

When analysed in terms of our study, these results are not
similar. Although the speed values of the hearing impaired
athletes participating in our study performed better than the
athletes without hearing impairment, the performance values
of the hearing impaired athletes were found to be lower in
terms of balance performances. The differences in
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performance may be related to variations in the participants'
age groups, as well as the physiological demands of the
respective sports and the athletes' physical adaptations.

Physical activity is defined as any kind of bodily movement
that provides energy expenditure through skeletal muscles
(Caspersen et al., 1985), in addition to the beneficial effects
of regular physical activities in physical and physiological
terms, the negative effects of prolonged inactivity have been
strongly documented in many studies (Li et al., 2019;
Organization, 2010; WHO, 13 May 2015). Erden (1995)
stated that the performance parameters associated with the
basic motoric characteristics of hearing impaired individuals
progress with a delay compared to their healthy peers
starting from early childhood (Erden, 1995).

In a study conducted by Cigerci, et al., (2011) with a total
of 40 male students, 11 volleyball players, 12 sedentary and
9 volleyball players, 8 sedentary, who are hearing impaired
and 11 volleyball players, 12 sedentary and 9 volleyball
players, 8 sedentary, who are not hearing impaired and who
regularly do sports in the age range of 9-15 years, it was
determined that disabled individuals were generally
negatively affected in terms of some motoric characteristics
such as reaction time, paw strength, standing long jump,
balance, anaerobic power and agility (Cigerci et al., 2011).

When the results are compared with our study, although the
results are similar in terms of balance and agility
performance, these results are not similar in terms of speed
performance.

In another study conducted in different age groups, and
others investigated balance performances in hearing
impaired and non-hearing impaired children. In the study,
111 males and 70 females with hearing impairment and 46
males and 33 females without hearing impairment
participated in the study and it was determined that the
balance performance of the participants without hearing
impairment was better than the participants with hearing
impairment. They also stated that hearing had a positive
effect on balance performance (Yagci et al., 2004).

The inadequacies in the performance levels of hearing-
impaired individuals may be attributed to a lack of adequate
physical education, limited access to movement practices,
and insufficient balance and muscle strength, which may
hinder their ability to develop proper movement control.
Although the small sample size is acknowledged as a
limitation, it is important to consider that the differences in
age and sports experience between the hearing-impaired and
non-hearing-impaired groups may have influenced the
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GENISLETILMIS OZET
Cahismanin Amaci

Bu aragtirmada spor yapan isitme engelli bireyler ile kendi
yas gruplarindaki igitme engeli olmayan bireylerin bazi
performans o6zellikleri, 6zellikle ¢eviklik, siirat, denge ve
reaksiyon agisindan karsilastirilmasi amaglanmaktadir.

Arastirma Problemleri

1. Sporla ugrasan isitme engelli bireyler, isitme engeli
olmayan akranlarina kiyasla farkli reaksiyon siireleri
sergiliyor mu?

2. Isitme engelli ve isitme engeli olmayan sporcular arasinda
denge performansinda anlamli bir fark var midir?

3. Isitme engelli bireylerin koordinasyon becerileri, isitme
engeli olmayan akranlariyla nasil karsilagtirilir?

4. Tki grup arasinda siirat performansi agisindan belirgin
farkliliklar var midir?
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Hipotezler

C1: Sporla ugrasan isitme engelli bireylerin tepki siireleri,
isitme engeli olmayan akranlarindan daha uzundur.

C2: Isitme engelli ve isitme engeli olmayan sporcular
arasinda denge performansinda anlamli bir fark vardir.

C3 Isitme engelli bireylerin koordinasyon becerileri, isitme
engeli olmayan akranlarindan farklidir.

C4: Isitme engelli ve isitme engeli olmayan bireyler arasinda
stirat performansi degisiklik gosterir.

Literatiir Arastirmasi

Onceki aragtirmalar, engelli bireylerin diinya niifusunun
o6nemli bir kismini olusturdugunu ve genellikle gelismekte
olan iilkelerde yasadiklarin1 gdstermektedir (WHO, 13 May
2015). Engellilik, bireyin g¢evresiyle olan fiziksel ve
psikososyal etkilesimlerinde Onemli bir kisitlama olarak
belirtilmektedir (Hutzter & Bar-Eli, 1993) engelliligi bireyin
bozulmus beden deneyimi ve toplumun damgalayici
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tutumlarinin ~ yansimast olarak tamimlamistir.  Fiziksel
aktivitenin engelli Dbireylerin rehabilitasyonunda hem
fiziksel hem de psikolojik agidan faydali oldugu cesitli
caligmalarla desteklenmistir (Karakog¢ et al., 2012; Kosel,
1981).

Yontem

Aragtirmaya, yaslart ortalama 23.80+7.97 yil, boylari
ortalama 177.27+6.10 cm ve viicut agirligr ortalama
74.15£13.66 kg olan 15 isitme engelli erkek futbolcu ile
yaslar1  ortalama 21.80+5.18 yil, boylar1 ortalama
178.20+3.82 cm ve viicut agirligi ortalama 72.31+11.04 kg
olan 10 isitme engelli olmayan erkek futbolcu goniillii
olarak katilmustir. Katilimeilar, ilgili spor kuliiplerinden
gOniillii olarak secilmis ve testler Hasan Dogan Stadyumu ve
Orman Genel Miidiirliigii Hal1 Sahalarinda birbirini izleyen
iki giin boyunca uygulanmustir.

1. Giin: Boy uzunlugu, viicut agirligi dlgiimleri ve motorik
ozellikleri belirleyici performans testlerinden ¢eviklik ve
stirat testleri gerceklestirilmistir.

2. Giin: Denge ve reaksiyon testleri uygulanmustir.
Sonu¢ ve Degerlendirme

Analizler sonucunda, isitme engelli futbolcular ile isitme
engeli olmayan futbolcular arasinda sadece reaksiyon
siireleri a¢isindan anlamli bir farkliik bulunmustur. Isitme
engeli olmayan futbolcularin reaksiyon siireleri, igitme
engelli futbolculara gore daha iyi bulunmustur. Ancak
denge, koordinasyon ve hiz parametreleri agisindan gruplar
arasinda anlamli bir farklilik saptanmamistir. Bu sonuglar,
isitme engelinin belirli motorik beceriler iizerindeki
etkilerini anlamak ve igitme engelli bireylerin sportif
etkinliklerdeki performanslarimi degerlendirmek acisindan
o6nemlidir.
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