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ABSTRACT Objective: Handball is a type of sport, in which speed and
agility are important, and it involves continuous explosive sprints, jumps,
direction changes, giving passes, and body contact while doing these.
This study aimed to analyze the relationship between body compositions,
speed, agility performance, and speed of linear-direction change in hand-
ball players with hearing disabilities. Material and Methods: A total of
20 athletes who were members of the Turkish National Male Handball
Team with hearing disabilities participated in the study. The participants’
average age, height, and body weight were 27.00+1.40 years,
180.30+1.50 cm, and 82.50+2.03 kg, respectively. The body composi-
tions of the athletes were evaluated with a BIA analyzer (Tanita BC-418,
Tanita Corporation, Tokyo-Japonya). Linear change of direction (Change
of Direction and Acceleration Test), agility (Pro-Agility Test) and 20 m
sprint tests were evaluated with a Photocell-connected Smartspeed (Fu-
sion Sport, Australia) mat device. The correlation coefficients of the vari-
ables and their statistical differences were calculated with the Pearson
correlation test. Results: There was a positive correlation between body
fat percentages and the speed of direction change (r=0.490, p<0.05).
There is a positive correlation between speed and agility (r=0.674,
p<0.01) and also between the speed of linear change of direction
(r=0.692, p<0.05). Conclusion: In this study, a positive correlation was
found between linear chance of direction and body fat percentage, speed,
linear chance of direction and agility in hearing impaired athletes. Stud-
ies on change of direction, speed, agility and other physical fitness pa-
rameters are extremely limited. To improve the performance of athletes
with hearing disabilities, it is also necessary to examine other physical
components. We consider that the study will contribute to this field.

Keywords: Hearing disabilities; handball;
linear direction change; agility; speed

OZET Amac: Hentbol, hiz ve cevikligin 6nemli oldugu bir spor tiirii-
diir ve bunlar1 yaparken siirekli patlayici sprintler, sigramalar, yon de-
gisiklikleri, pas verme ve viicut temast igerir. Bu ¢aligmanin amaci,
isitme engelli hentbol oyuncularinda viicut kompozisyonlari, hiz, ge-
viklik performansi ve lineer yon degistirme hiz1 arasindaki iliskiyi in-
celemektir. Gereg¢ ve Yontemler: Calismaya Tirkiye A Milli Erkek
Hentbol Takiminda yer alan isitme engelli toplam 20 sporcu katilmig-
tir. Sporcularin ortalama yas, boy ve viicut agirligi sirastyla 27,00+1,40
yil, 180,30+1,50 cm ve 82,50+2,03 kg’dir. Sporcularmn viicut kompo-
zisyonlar1 Tanita (BC-418) viicut analiz cihazi ile degerlendirildi. Li-
neer yon degisimleri (Y6n Degistirme ve Hizlanma Testi), ¢eviklik (Pro
Ceviklik Testi) ve 20 m hiz degerleri Fusion Sport cihazi ile analiz
edildi. Degiskenlerin korelasyon katsayilar1 ve istatistiksel farkliliklart
Pearson korelasyon testi ile hesaplandi. Bulgular: Viicut yag yiizde-
leri ile yon degistirme hiz1 arasinda pozitif bir iliski vardi (r=0,490,
p<0,05). Hiz ile ¢eviklik arasinda (r=0,674, p<0,01) ve ayrica dogrusal
yon degistirme hiz1 (r=0,692, p<0,05) arasinda pozitif bir iligki vardur.
Sonug: Yapilan bu ¢alismada, isitme engelli sporcularda viicut yag
ylizdesi ile yon degistirme hiz1 arasinda pozitif; hiz ile ¢eviklik ara-
sinda ve ayrica hiz ile dogrusal yon degistirme hizi arasinda pozitif
bir iliski vardir. Isitme engelli sporcularda yén degistirme, hiz, ge-
viklik ve diger fiziksel uygunluk parametreleri iizerine yapilan ¢a-
ligmalar son derece sinirhidir. Isitme engelli sporcularin spor
performanslarini artirmak igin diger fiziksel bilesenlerin de incelen-
digi, daha ileri ¢alismalara ihtiya¢ duyulmaktadir. Bu ¢aligmanin
alana katki saglayacagini diisiiniiyoruz.

Anahtar Kelimeler: Isitme engelliler; hentbol;
lineer yon degistirme; ceviklik; hiz
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Many remarkable attempts have been made in
recent years to prevent disabled individuals from
staying away from society and maintaining an iso-
lated life. One of the most effective and important
ways is sports events, adapted exclusively for these
individuals. Hearing-impaired athletes do not expe-
rience any physical deprivation and can participate in
competitive sports without any restrictions. Hearing-
related communication barriers are the only factors
that distinguish them from other athletes.' Sports ac-
tivities are encouraged for the disabled primarily to
reveal their desire to become self-sufficient individ-
uals adapting to society.” People with hearing dis-
abilities often prefer to live in their environment, and
since they prefer to communicate with each other in
sign language. But other people in society generally
have no information about sign language, they avoid
interacting, which causes them to isolate themselves
from society.’ Therefore, they avoid participating in
sports activities with able-bodied athletes. Sports or-
ganizations encourage the disabled to develop nor-
mally and to meet with other disabled individuals to
fulfill an extremely important social function. Partic-
ipation in sports helps the disabled become social in-
dividuals.*

Hearing impairment is affected by many factors,
such as degree, type, and levels, such as the child’s
intelligence, skills of language, and level of educa-
tion. Hearing impairment that is either congenital or
occurring before the development of language skills
will seriously prevent the individual from acquiring
speaking skills.® Delays in basic motor skills in hear-
ing-impaired individuals, and also the lack of regular
and coordinated muscle activities due to their inabil-
ity to receive auditory stimuli can be considered
among the causes of muscle strength weakness in
hearing-impaired individuals. The vestibular system
is very important for the postural mechanism and
muscle control. The problems in this in hearing-im-
paired individuals also adversely affect motor func-
tions and muscle strength, and compared to the
normal group, it has been shown that, on average, in-
dividuals with hearing impairments attain poorer
motor development and physical fitness perfor-
mance.®’ Hearing-impaired children have poorer
agility and balance compared to other children.?
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Akinoglu and Kocahan examined the effects of
hearing impairment on physical fitness parameters in
hearing-impaired athletes and reached the following
results: hamstring/quadriceps isokinetic muscle
strength ratio between 53% and 54%; dominant/non-
dominant side ratio below 5% for all athletes; low en-
durance of the posterior and anterior core muscles in
male athletes; low grasping power in both genders;
similar body fat percentage between female athletes
with hearing-impairment and that of able-bodied
athletes; and lower body fat weight in male hearing-
impaired athletes.’

Physical fitness capacity is one of the most im-
portant features in hearing impairment athletes and
there are many studies about physical fitness capac-
ity. These features are; body composition, speed,
agility, flexibility, balance, cardio-respiratory resis-
tance, muscle strength reaction time, and physiolog-
ical and motor performance.'’

In sports, players need to make sudden changes
in body movements and the joints to move quickly,
the player’s ability to successfully perform these ma-
neuvers depends on visual processing, perception, re-
action time, and other factors.!' Handball is a sport in
which speed and agility are important and it includes
continuous explosive sprints, giving passes, jumps,
direction changes, and body contact while doing
these.!? It is more important to move in different di-
rections than linear sprinting in all sports.'® In theory,
body structure body composition, and dimensions,
such as the center of gravity, body fat amount, and
length of body segments can affect agility and speed
performance. Two athletes of the same body weight,
the athlete with high body fat percentage and low
muscle mass must produce more force per unit of
muscle mass during direction change and accelera-
tion due to high inertial forces.'

However, studies on hearing-impaired athletes
have mostly focused on the balance activity of the
players and little research has been done on other
physical components. These individuals need to par-
ticipate in team sports, interact with team members,
and act according to the game context. In the game,
the athlete must slow down, accelerate, or change di-
rection by maintaining speed.” For the hearing-im-
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paired athletes, the Deaflympics (International
Games for the Deaf) (every 4 years), The Deaf World
Championships, and the Deaf European Champi-
onship have been organized. This study was to in-
vestigate the relationship of linear change of direction
(COD) times with body composition, speed, and
agility performances in the Turkish National Hand-
ball Team players, who were the 2017 Deaflympics
Champions.

I MATERIAL AND METHODS

Participants: Twenty male athletes participated
voluntarily in the study (Table 1); Average age
(27.00£1.40 years), average height (180.30+1.50
cm), average body weight (82.50+2.03 kg), average
sports age (7.35+1.87 years).

All participants were the Turkish National A
Handball Team players, who were the 2017 Deafly-
mpics Champions. Athletes were recruited if they
were currently active in Tirkiye handball (in the
hearing-impaired league) competition; had a general
field sports training history extending over the previ-
ous 12 months, at least 2 training per week; did not
have any existing medical conditions that would
compromise participation in the study; we’re avail-
able for all testing occasions. Detailed information
about the study was provided to the athletes, an “in-
formed consent form” was filled out and their ap-
proval was obtained. The research procedures were
carried out in accordance with the human research
ethical standards of the 2008 Declaration of Helsinki.

Research Design: A familiarization session was
conducted, 48 hours before the first testing session.

Two testing sessions were then completed by all
subjects, also separated by 48 hours. Before data
collection in the first testing session, each subject’s
age, weight, height, body mass index (BMI), and
body fat ratio were recorded. Height measurements
of the ath- letes were obtained using a SECA (Seca,
Germany) physical distance scale with an accuracy
of 0.01 m. BMI and body fat ratio were measured
with a BIA analyzer (Tanita BC-418, Tanita Corpo-
ration, Tokyo-Japonya). Subjects completed 3 dif-
ferent tests within a session: To athletes; for linear
direction change measurement, Change of Direction
and Acceleration Test (CODAT), for agility mea-
surement; Pro-Agility Test and 20 m Speed Test
were applied for speed measurement (Table 1). Val-
ues were evaluated with a Photocell-connected
Smartspeed (Fusion Sport, Australia) mat device all
tests were conducted in the handball hall at 13:00.
30 minute general warm-up protocol was applied
just before tests. The order of the tests completed by
the subjects was randomized across the group. The
same order was kept constant across the two testing
occasions. Two trials were used per test for each
subject, the average was taken for each session.
Time was measured through the use of timing gates.
Rest periods of 5 minutes were allocated between
all trials.

Athletes used a standing start for all speed tests,
placing their preferred foot in the forward position.
If athletes rocked backward, hesitated, or slipped be-
fore starting in any of the speed tests, the trial was
disregarded and another attempt was allowed after
the recovery period. Time for each distance was
recorded to the nearest 0.01 s.

TABLE 1: Descriptive statistics of the research group.

n Minimum Maximum X SD
Age (year) 20 19 38 27.00 6.27
Height (cm) 20 168 198 180.30 6.72
Weight (kg) 20 66.50 102.30 82.50 9.07
BMI (kg/m?) 20 25.01 0.33 22.90 1.49
BM (%) 20 7.00 18.90 12.86 2.80
20 m speed (s) 20 2.81 3.26 3.00 0.12
CODAT (s) 20 4.49 5.82 4.95 0.33
Pro agility (s) 20 479 5.70 5.22 0.20

SD: Standard deviation; BMI: Body mass index; CODAT: Change of Direction and Acceleration Test.
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20 m SPEED TEST

20 m Speed Test (sec) was applied to measure speed.
A sufficient rest period was given to the athletes and
ran 20 m at maximum speed with the start sign. Two
trials were made, and the best result was recorded.

CODAT

CODAT was applied to measure the linear COD. The
dimensions and movement direction for the CODAT
are shown in Figure 1. The CODAT involves a
straight 5 m sprint, followed by three 3 m sprints.
These 3 m sprints are made at angles of 45° and 90°.
Following the third 3 m sprint, there is a straight 10
m sprint to the finish line. The athletes were in-
structed to complete the test as quickly as possible.
The athletes were also to ensure they cut around
markers and did not run over them. Trials were
stopped and reattempted after the rest period if the
subject cut over the top of a marker so that two suc-
cessful trials were completed. Two trials were made,
a sufficient rest period was given between trials, and
the best result was recorded (Figure 1)."

PRO-AGILITY TEST

The dimensions and movement direction for the Pro-
Agility Test are shown in Figure 1. Agility was mea-
sured by the Pro-Agility Test. Cones were placed 5
yards (4.57 m) to the left and right of the starting line,
the athlete touched the cone on the right, then the
cone on the left, and passed the starting line to end
the test. Two trials were made, a sufficient rest pe-
riod between trials was given, and the best result was
recorded (Figure 2).'¢

STATISTICAL ANALYSIS

Correlation coefficients and statistical significance of
the variables were calculated using the Pearson cor-
relation test. The data were analyzed in IBM SPSS
package program 20 (America). p values less than
0.01 and 0.05 were considered statistically signifi-
cant.

I RESULTS

According to the results of the statistical analyses,
there was a moderate positive correlation between
handball players’ body fat percentages and linear
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TABLE 2: The relationship between handball players' body composition, speed, and agility performances and linear change of
direction times.
Height (cm) Weight (kg) BMI (kg/m?) BM (%) 20 m speed (s) CODAT (s) Pro agility (s)
Height (cm) 1
Weight (kg) 0.774*
BMI (kg/m?) 0.233 0.685**
BM (%) -0.011 0422 0.704*
20 m speed (s) 0.259 0.278 0.171 0.227
CODAT (s) -0.016 0.304 0.419 0.490* 0.674*
Pro agility (s) -0.245 0.152 0.331 0.403 0.477* 0.692**

*Significant correlation at 0.05; **Significant correlation at 0.01; BMI: Body mass index; CODAT: Change of Direction and Acceleration Test.

COD times (r=0.490, p<0.05). A good positive cor-
relation was observed between speed and speed and
linear COD (r=0.674, p<0.01) and agility and linear
COD times (r=0.692, p<0.05). A low moderate corre-
lation was found between agility and speed (1=0.477,
p<0.05). No relation was found between height, body
weight, BMI, and linear COD times (Table 2).

I DISCUSSION

There was a positive correlation between agility and
speed and also between body fat percentages and lin-
ear COD times of the Turkish National A hearing-
impaired handball players. The results of the previous
studies investigating the relationship between body
composition, especially body fat percentage and mus-
cle mass, and agility, speed, and COD are contradic-
tory. Aslan et al. reported that there is a relationship
between height and 20 m sprint times.'” Aktas and
Aslan studied amateur footballers and reported a
moderate positive correlation between body compo-
sitions and sprint values, and also between 10 m and
30 m sprint values and body fat percentage and
mass.'® Chaouachi et al. examined agility in basket-
ball players and reported a strong correlation between
the t-test and weight (r=0.58), and between the t-test
and body fat percentage (1=0.80).!” On the other
hand, Sheppard and Young studied Rugby players
and reported a weak correlation between body fat and
speed of running with the COD (r=0.21).2° Similarly,
Mohammad and Tareq, GanjiSaffar et al., and Gi-
oldasis et al. found that there was no significant rela-
tionship between body fat percentage and speed,

agility, and reaction time.?!">}

&3

Zemkova and Hamar investigated the relation-
ship between agility and reaction and movement times
in karate-kumite athletes and found that both the speed
of decision-making and the speed of COD contribute
to agility performance, albeit each to a different ex-
tent.>* Hori¢ka et al. found a very low relationship be-
tween the COD time and linear speed in basketball,
football, and handball players. Speed and agility are
different physical qualities and it has been stated that
speed does not increase the speed of direction
change.”® Bayraktar reported that there is a relation-
ship between the linear speed of handball players and
the speed of direction change, but it was found that it
does not matter in terms of reactive agility perfor-
mance. Buttifant et al. studied footballers and found
that the performance relationship between the 20 m
straight sprint test and the COD test (a four-way
change of about 20 m) was weak (r=0.33).%

Sassi et al. examined the relationship between
vertical jump, directional sprint, and agility in male
athletes, and found a weak relationship between lin-
ear sprint and agility.?® Little and Williams studied
the relationship between acceleration, maximum
speed, and agility in professional footballers via the
10 m acceleration test, flying 20 m test (maximum
speed), and zig-zag agility test. The results showed
that the relationship between acceleration, maximum
speed, and agility was low.”

Simonek et al. studied the relationships between
agility, maximal speed, and acceleration times in
football, basketball, volleyball, and handball players
and found that there was a low negative correlation
between basketball, football, and handball players’
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COD and linear speed times. They stated that speed
and agility did not increase the speed of direction
change.!' Spaniol et al. hypothesized that there is a
relationship between speed of direction change and
speed, conducted 40-yard sprint and 20-yard shuttle
agility tests, and found that there was a significant re-
lationship between agility and speed.*” Draper and
Lancaster found a significant moderate correlation
(r=0.472) between the 20 m sprint performance and
the Illinois agility test.’!

Agak et al. compared the agility and visual re-
sponse time of futsal players with hearing impairment
and found a significant difference between hearing-
aid users and those who were deaf (according to dis-
ability status determination).?? This result shows that
the agility parameter of the hearing-impaired indi-
viduals differs in accordance with the degree of dis-
ability. They stated that better physical values of
hearing-impaired athletes affect sports performance,
and that hearing loss is not an advantage or a disad-
vantage. Atar et al. studied sedentary hearing-im-
paired youth under 18 and over 18 and found that
there was no significant difference between static bal-
ance and agility parameters.* Cigerci et al. compared
the Illinois agility test values of athletes and found a
significant difference between hearing-impaired
sedentary males and able-bodied sedentary males
(p<0.05).>* However, they did not find a significant
difference between hearing-impaired male volleyball
players and those who were able-bodied, and between
hearing-impaired sedentary females and those who
were able-bodied. These outcomes show that hearing
impairment negatively affects some motor features,
such as reaction time, hand-grip strength, triple-jump,
balance, anaerobic power, and agility. However,
when they evaluated the body fat percentage, hand-
grip strength, flexibility, anaerobic power, and speed
values of the hearing-impaired athletes and those who
were able-bodied, they reported that the hearing-im-
pairment is not an obstacle for performing sports.
Ibrahim et al. administered the t-test, Zigzag, and 505
agility tests in able-bodied young (14.4+0.76 years)
and older (16.56+0.88 years) netball players and
hearing-impaired young (14.50+0.67 years) and older
(16.62+0.67 years) netball players.” As a result of the
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study, lower COD time was observed in young ath-
letes compared to older athletes and in hearing-im-
paired athletes compared to able-bodied athletes.
Maintaining postural stability and balance is a com-
plex process that requires the involvement of multiple
systems such as sensory and information processing
systems. This complex process negatively affects in-
dividuals with problems in terms of COD perfor-
mance, semicircular canals, and vestibular system.*

I CONCLUSION

In this study, a positive correlation was found be-
tween linear chance of direction and body fat per-
centage, speed, linear chance of direction and agility
in hearing impaired athletes. Studies on COD, speed,
agility and other physical fitness parameters are ex-
tremely limited. To improve the performance of ath-
letes with hearing disabilities, it is also necessary to
examine other physical components. We consider
that the study will contribute to this field.
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