
The Benefits of Regular Physical Activity on 
Hearing in Visually Impaired Adolescents 

ABSTRACT

The aim of this study was to investigate the possible beneficial effects of 
regular physical activity on auditory reaction time and the duration of hearing 
in congenital visually impaired adolescents by examining some auditory perfor-
mances involving perception and motor components. Forty visually impaired 
and 30 sighted-control adolescents, 10 to 22 years old (14.04 ± 2.77) parti-
cipated in the study. All 40 visually impaired adolescents, 13 were goalball 
players and 27 were sedentary. To measure the duration of hearing, an index 
of auditory acuity, a tuning fork of 256 Hz, and a digital chronometer were 
used. Auditory reaction time (msec.) was longer in visually impaired adoles-
cents compared to sighted controls for both right and left-hands (right: t=3.95, 
p=0.00; left: t=3.66, p=0.00). The visually impaired adolescents had the in-
creased reaction time and the decreased duration of hearing, or disadvantages 
for both auditory reaction time and duration of hearing. Auditory reaction 
speed and duration of hearing was decreased in sedentary visually impaired 
adolescents than in visually impaired goalball players. These results suggest 
that playing goalball designed for the blind is very beneficial to decrease their 
neuropsychological and developmental problems.

Key Words: Visually impaired adolescents, regular physical activity, reaction 
time, duration of hearing

Görme Engelli Adolesanlarda Düzenli Fiziksel Aktivitenin İşitmeye Katkısı

ÖZET

Bu çalışmanın amacı, gençlerde algı ve motor bileşenleri içeren bazı işitsel 
performansları inceleyerek düzenli fiziksel aktivitenin konjenital görme en-
gelli çocuklarda işitsel reaksiyon zamanı ve işitme süresi üzerine olası yararlı 
etkilerini araştırmaktır. Çalışmaya yaşları 10 ile 22 arasında değişen (14.04 ± 
2.77) 40 görme engelli ve 30 görme engeli olmayan genç dahil edildi. 40 kişilk 
görme engelli grubun 13’ü goalball oyuncusu ve 27’si sedanterdi. Işitme süresi-
ni ölçmek için, işitme keskinliğinin bir göstergesi olarak  256 Hz’lik diyapozon, 
ve bir dijital kronometre  kullanıldı. İşitsel reaksiyon zamanı (msn) görme en-
gelli gençlerde kontrol grubuna göre her iki elde de daha uzundu (sağ el=3.95, 
p=0.00; sol el=3.66, p=0.00). Görme engelli çocuklarda reaksiyon zamanı uzun 
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blind athletes as a means of assisting the rehabilitation of 
visually impaired veterans in 1946. Goalball is played by 
two teams of three players, and the games consist of two 
12-minute halves. The players try to throw a ball that has 
bells embedded in it into the opponents’ goal. Therefore, 
the sound of the bell is used to judge the position and 
movement of the ball (1). 

In a previous study, it has been reported that goalball 
playing was significant factor influencing auditory reac-
tion time and suggested that it was a very beneficial for 
brain maturation in visually impaired adolescents (13). 
Also, it has been reported that physical fitness of visually 
impaired goalball players was higher than that of sed-
entary adolescents and suggested that visually impaired 
adolescents to participation sports or recreational activi-
ties such as goalball has importance in improving their 
physical fitness (14). In the present study, we investi-
gated the possible benefits of regular physical activity in 
visually impaired adolescents compared to peer sighted 
ones. For this purpose, auditory reaction time and dura-
tion of hearing were used in blind goalball players and 
sighted adolescents.   

MATERIAL and METHODS

The Ethical Committee of the Faculty of Medicine of the 
University of Fatih approved this study. All subjects were 
considered for involvement after they have informed 
about the study. Participants were 40 visually impaired 
and 30 control adolescents, 10 to 22 years old (M=14.04, 
SD=2.77). Of 40 visually impaired adolescents, 13 were 
goalball players and 27 were sedentary. Goalball players 
were playing goalball about two hours for every time, 
three times per week for two years regularly. To measure 
the duration of hearing, an index of auditory acuity, a 
tuning fork of 256 Hz, and a digital chronometer were 
used. The impact of a calibrated force produced with a 
device used first by Dane and Bayirli (15) was applied to 
the tuning forks on the device and at the same time a 
chronometer was started. Then, the tuning forks were 
held at about 1 cm distant in front of the ear. Participants 
started both the device (the impact to tuning forks) and 
the chronometer at the same time by pressing a button, 
and, when they no longer heard the vibrations of tun-
ing fork, they stopped the calibrated chronometer by 
pressing the same button on the device. Measurement 
was made 10 times for both ears. The highest and low-
est values were removed and the mean of remainder 8 

ve işitme süresi kısaydı. İşitsel reaksiyon hızı ve işitme süresi 
görme engelli sedanterlerde goalball oyuncularına kıyasla daha 
kısaydı. Bu sonuçlar görme engelliler için tasarlanan goalball 
sporunun nöropsikolojik ve gelişimsel problemleri azaltmada 
çok yararlı olduğunu göstermektedir.

Anahtar kelimeler: Görme engelli adolesanlar, düzenli fiziksel 
aktivite, reaksiyon zamanı, işitme süresi

INTRODUCTION

Behavioral impact of physical activity have reported 
significant interventions in many studies. Blindness is a 
physical disability, causing the lower physical work, and 
leading to posture problems, orientation difficulties, 
depression and balance problems (1). There are many 
people with the problem of visually impaired neuropsy-
chological development. Therefore, adolescents with 
visual impairment need more psychological and physical 
support. Health-related outputs are poorer in visually im-
paired adolescents compared to those with normal vision 
(2). Because of the diminished physical activity, cardio-
vascular endurance, muscular endurance and flexibility, 
and balance were lower in individuals with visual impair-
ments compared to non-impaired sights (3). People with 
visual impairment are more obese than sighted people 
and the lower aerobic capacity and obesity may be partly 
attributable to a lack of habitual physical activity (4). 
Exercise is the most important factor for a healthy body 
and brain. A meta-analysis reported a positive correlation 
between physical activity and learning and intelligence 
scores in school-age children (5). In a recent study, Akarsu 
et al. (6) reported that athletes had the lower reaction 
time (the faster) and the higher visuo-spatial intelligence 
compared to non-athletes. In addition, reaction time (7) 
and vocabulary learning were faster immediately after in-
tense running (8). In a new review study, it has been sug-
gested that exercise is an important and strong stimulus 
for neurogenesis and vasculogenesis (9). Wheel running 
exercise in laboratory animals increases cell proliferation 
in the dentate gyrus of the hippocampus (10). Also, the 
running exercise increases dendritic spine density in the 
dentate gyrus (11). It can be stated that physical exer-
cise is need for adaptation to life and the environment. 
Therefore, physical fitness is closely related to one’s 
health, the quality of life, the effectiveness of learn-
ing and working, participation in physical exercises (12). 
Earlier studies reported that sport or exercise is benefi-
cial for those who have blindness or visual impairment 
(12). Goalball is a team sport designed specifically for 
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Table 1. Means (M) and standard deviations (SD) of auditory reaction time (msec.) and duration of hearing (sec.) 
in sighted and visually impaired adolescents.

values was computed and accepted as duration of hear-
ing. To measure auditory reaction time, New Test 2000 
device and protocol were applied. The subject’s elbow 
was fixed on a support and the device fixed on another 
support during the measurement. When auditory signal 
was heard, participants stopped by pressing a button on 
device. Auditory reaction time was measured 10 times for 
both hands. The highest and lowest values were removed 
and the mean of remainder 8 values was computed and 
accepted as auditory reaction time. Both measurements 
were applied in a room isolated from external sounds.    
The statistical software SPSS 11.0 for Windows was used 
for statistical analysis.

RESULTS

Auditory reaction time (msec.) was longer in visually im-
paired adolescents compared to sighted controls for both 
right- and left-hands (right: t=3.95, p=0.00; left: t=3.66, 
p=0.00). Duration of hearing (sec.) was decreased in vi-
sually impaired adolescents than in sighted adolescents 
for both right- and left-ear (right: t=2.33, p=0.02; left: 
t=2.11, p=0.03) (see Table 1). According to these data, 
auditory reaction speed was slower and duration of hear-
ing was shorter in the blind than sighted ones. Auditory 
reaction time (msec.) was longer in sedentary visually 
impaired adolescents compared to goalball players with 

blindness for both right- and left-hands (right: t=3.41, 
p=0.002; left: t=3.95, p=0.00). Duration of hearing (sec.) 
was decreased in sedentary visually impaired adolescents 
than in goalball players with blindness for both right- and 
left-ear (right: t=2.33, p=0.02; left: t=2.11, p=0.03) (see 
Table 2). According to these results, auditory reaction 
speed was slower and duration of hearing was shorter in 
the sedentary blind than goalball players with blindness.
Multivariate analysis of variance indicated that goalball 
playing was significant factor influencing the auditory re-
action time and the duration of hearing (F=5.76, p=0.00, 
ES=0.27) but not gender and age. 

DISCUSSION

In the present study, the visually impaired adolescents 
had disadvantages for both auditory reaction time and 
duration of hearing. Also, auditory reaction time was 
longer in sedentary blind adolescents compared to goal-
ball players with blindness for both right- and left-hands. 
This means that auditory reaction speed was slower in 
the blind. Duration of hearing was decreased in seden-
tary visually impaired adolescents than in goalball play-
ers with blindness for both right- and left-ear. These 
results were consistent with the studies performed by 
Caliskan (13) and Karakaya et al. (14). For blind indi-
viduals, audition provides critical information about the 
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   Sighted (N=30)     The visually impaired (N=40)
Auditory Reaction Time M  SD  M  SD  t         p
 Right hand 221.6  63.97  333.4  144.47  3.95         0.00
 Left hand  241.07  61.14  328.4  119.39  3.66         0.00
Duration of Hearing            
 Right ear  87.79  18.86  74.61  26.24  2.33         0.02
 Left ear  81.23  18.17  69.12  27.31  2.11         0.03

   Goalball players (N=13)     Sedentary blinds (N=27)
Auditory Reaction Time M          SD                      M           SD             t              p
 Right hand 233.92    69.48          381.29     147.47  3.41       0.002
 Left hand  236.77 65.26  372.52 114.82  3.95 0.00
Duration of Hearing            
 Right ear  101.02    11.72            61.81    21.12  6.25 0.00
 Left ear  96.05 13.85  56.15 22.21  5.92 0.00

Table 2. Means and standard deviations of auditory reaction time (msec.) and duration of hearing (sec.) in visu-
ally impaired goalball players and sedentary blinds.
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environment. Especially early blinded individuals show 
enhanced auditory abilities relative to sighted controls 
as measured by tasks requiring complex discrimination, 
attention and memory. But, some deficits have been also 
reported on tasks involving auditory sensory thresholds 
(16, 17). In latter study, 18 normally hearing blind and 
18 matched normal-sighted students were compared with 
regard to differential auditory sensitivity and acoustic 
reflex thresholds. There was no difference for interau-
ral time differences for directional hearing and acoustic 
reflex thresholds between the blind and sighted groups 
and therefore any superior hearing of the blind was not 
mirrored by a corresponding superiority in peripheral su-
praliminal performance (17). For another example, the 
gap detection abilities in the early blind using a single-
interval re-examined and estimates of gap detection 
thresholds for early blind subjects were nearly identical 
to sighted age matched controls and poorer relative to 
the younger sighted controls (18). 

Meahcham et al. (19) reported that congenitally visu-
ally impaired adolescents have a delay for motor de-
velopment. A recent study evaluating the effect of loss 
of hearing and vision on balance and gait showed that 
scores for the hearing impaired group were more like 
those of the control group than those of the visually 
impaired group and adolescents with visual impairment 
had more problems with balance and gait than controls 
(20). Navarro et al. (21) reported the visually impaired 
adolescents performed worse in tests evaluating balance 
and appendage coordination compared to normal sighted 
adolescents and suggested that visual deficiency impairs 
children’s neuro-psychomotor development. In this study, 
auditory reaction speed was slower and duration of hear-
ing was shorter in the blind than sighted ones; and in 
the sedentary blind than goalball players with blindness.  
These results may be associated with the neuropsycho-
logical problems in blinds such as diminished physical 
work, aerobic capacity, muscular and cardiovascular en-
durances and flexibility; posture, balance and orientation 
problems; and the higher depression and obesity risks (1-
3). On the other hand duration of hearing was higher in 
goalball players with blindness than sighted ones remark-
ably. That is to say that physical activity is very important 
for perception and motor functions of the body. In that 
case regular physical activity is acquired a person many 
kind of skills. As a consequence, the visually impaired 
adolescents’ neuro-psycho-motor and perceptual devel-
opments is poor and therefore they need physical exer-

cise. Goalball sport must be recommended for all visually 
impaired adolescents. 
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