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Introduction
Physical movement is a natural need in children. Preschool
children and school pupils undergo a quick physical deve-
lopment. This period in their lives significantly affects the
formation of their motor patterns and movement memory. It
is being said, that children are “movement hungry.” Quite
often parents, however, are much more concerned with
mental development of their children - learning of foreign
languages etc., while they tend to neglect the physical exer-
cises. Lifestyle currently preferred by our children is unfor-
tunately, in most cases, quite sedentary. They are more likely
to choose such form of spending their leisure time, which
does not require any effort and does not make them tired [1 ] .
Sitting in front of their TVs and PCs significantly reduces
their physical activity, which poses the risk of poor physical
fitness.
The correct physical development is subject to many fac-
tors. It includes the morphological and functional status of
all internal organs, kind of diet, state of mind and psycho-
logical well-being, as well as the general state of health
[2] .
Physical fitness is dependent on the whole body condition,
and not only on the musculoskeletal system and on the level
of acquired skills. Such recognition makes the idea holistic
in nature. Generally it is being defined as the ability to per-
form motor tasks or effective and economical work of mu-
scles.
Today, the physical fitness is being defined not only as the
level of current capabilities and behavioral patterns. Osiń-
ski writes, that “As a highly physically fit, we would con-
sider such a person, who would be characterized by
a relatively large scope of acquired motor skills, highly ef-
ficient cardiovascular, respiration, excretion and thermore-
gulation systems, certain regularities in his or her body
structure, and representing a lifestyle affirming regular
physical activities” [3] .
Physical fitness, as a motor skill allowing to cope with dif-
ferent challenges of life, depends on the following factors:
1 . own physical activity, that is physical training, lifestyle
patterns - this factors depend on the person;
2. level of individual capabilities, mostly genetic - not de-
pendent on the person;
3. biological and sociocultural factors [4] .

Aim of the Study
The aim of this study was to determine how much impact on
the level of physical fitness in children has the fact, that they
are affected by visual or hearing impairments.
The following hypotheses were set up:
1 . Are the children with hearing impairments less physically
fit than the healthy children?
2. Are the children with visual impairments less physically
fit than the healthy children?
3. Are the children with visual impairments less physically
fit than the children with hearing impairments?
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Research Materials and Methods
Examinations were performed on the group of 69 pupils (inc-
luding 32 girls and 37 boys, 11 -1 2 years old. The research was
carried out during the period lasting from 08-02-2016 until
24-02-2016.
Examinations of healthy pupils were carried out in the Prima-
ry Integration School No. 11 of The Heroes of Warsaw, in
Kielce.
Examinations of pupils with impaired hearing took place in
the Group ofEducational and Pedagogic Units in Kielce.
Examinations of blind pupils were done in the Special Center
for Education and Pedagogics for Blind and Partially Visually
Impaired Children, in Krakow.
For this study, there were used a diagnostic survey method
(questions asked about age, gender, height and body weight,)
and pedagogical experiment, with the applied technique of
observation.
The children height was within range from 137cm to 167cm
(Mean: 1 52.75cm). Body weight of the pupils was from 30kg
to 67 kg (Mean: 48.66kg) (table 1 , 2).
Study participants were divided into the three groups:
First group consisted of 24 healthy children (including 10 girls
and 14 boys). In this group height of children was between
137 cm and 167 cm (Mean: 1 52.37 cm). Body weight of the
pupils was from 41 kg to 67 kg (Mean: 50.87 kg).
Second group consisted of 22 deaf children (including 10 girls
and 12 boys). In this group height of children was between
140 cm to 165 cm (Mean: 1 53.68 cm). And body weight was
from 34 kg to 65 kg (Mean: 51 .41 kg).
Third group consisted of 23 blind children (including 1 2
girls and 11 boys). In this group height of children was be-
tween 1 37 cm and 164 cm (Mean: 1 52.26 cm). Body weight
of the pupils was from 30 kg to 64 kg (Mean: 43 .74 kg)
(table 1 ,2).

Table 1. Gender of children in tested groups

Children

healthy

deaf

blind

n
Gender

SignificanceGirls Boys

NS

10

41 .67%

10

45.45%

12

52.1 7%

14

58.33%

12

54.55%

11

47.83%

24

22

23
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All the children were subjected to physical fitness test, which
consisted of 5 exercises:
1 . Test ofbalance - standing on one lower extremity for 1 minute.
2. Test of strength of upper extremities’ muscles - throw of
medicine ball.
3 . Test of strength of lower extremities - long jump from stan-
ding position.
4. Test of strength of abdominal muscles - number of sit-ups
in 30 seconds.
5. Test of body flexibility - bend of trunk forward.
For this study, the following statistical tests were used: one-
way analysis of variance (ANOVA,) Student's t-Test for inde-
pendent groups, and Chi-square test of independence.

Research Results
With the one-way analysis of variance (ANOVA,) it has been
demonstrated, that the tested groups of children differed in
a statistically significant (p<0.001 ) manner, in terms of their re-
sults obtained in all the physical fitness tests applied (Table 3).
Results of the post hoc performed multiple comparisons
analysis of the test of balance, indicated the presence of
statistically significant differences between all the examined
groups of children (Fig. 1 ).
Results of the post hoc performed multiple comparisons
analysis of the strength of upper extremities’ muscles,
indicated the presence of statistically significant differences
between all the examined groups of children (Fig. 2).
Results of the post hoc performed multiple comparisons
analysis of the strength of lower extremities, indicated the
presence of statistically significant differences between all the
examined groups of children (Fig. 3).
Results of the post hoc performed multiple comparisons analy-
sis of the strength of abdominal muscles, indicated the presence
of statistically significant differences between the groups of he-
althy children and of deaf children (p<0.001 ,) and the groups of
healthy children and of blind children (p<0.001 ). The group of
deaf children and of blind children do not differ significantly in
terms of the strength ofabdominal muscles (Fig. 4).

Table 2. Age of children in tested groups

Children

healthy

deaf

blind

n
Gender

Significance11 years old 1 2 years old

NS

13

54.1 7%

12

54.55%

12

52.1 7%

11

45.83%

10

45.45%

11

47.83%

24

22

23



60

nr 1 /201 7 (1 7)

www.fizjoterapiapolska.pl

Tab. 3. Wyniki testów sprawności fizycznej w badanych grupach dzieci
Table 3. Results of physical fitness tests in the examined groups of children

Name of test

balance [s]

muscle strength. kg [cm]

l. extremities strength [cm]

abdominal m. strength [number ofsit-ups]

body flexibility [cm]

children n mean SD Me min max ANOVA

healthy
deaf
blind

healthy
deaf
blind

healthy
deaf
blind

healthy
deaf
blind

healthy
deaf
blind

24
22
23

24
22
23

24
22
23

24
22
23

24
22
23

57.7
45.3
31 .8

669.3
577.3
411 .8

171 .9
142.6
95.3

21 .4
14.8
12.4

1 .8
5.1
11 .3

5.9
1 3.0
22.9

101 .0
127.3
114.1

1 3.3
26.1
28.5

3.7
4.6
4.4

3.4
8.0
9.4

60
47.5
33

670
602
393

172
145
94

22
16
12

0
0
11

39
15
2

469
399
228

143
89
40

13
7
5

0
0
0

60
60
60

842
804
650

192
178
158

27
21
20

11
26
31

p<0.001

p<0.001

p<0.001

p<0.001

p<0.001
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Fig. 1. Test of balance in the examined groups of children Fig. 2. Strength ofupper extremities’ muscles in the examined
groups of children
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Fig. 3. Strength of lower extremities in the examined
groups of children

Fig. 4. Strength ofabdominal muscles in the examined groups of
children
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Results of the post hoc performed multiple comparisons ana-
lysis of the body flexibility, indicated the presence of statisti-
cally significant differences between the groups of healthy
children and of blind children (p<0.001 ,) and the groups of
deaf children and of blind children (p=0.016). The group of
healthy children and of deaf children do not differ signifi-
cantly in terms of the strength of abdominal muscles (Fig. 5).

Discussion
Contemporary literature offers numerous reports on the level of
physical fitness ofchildren with disabilities ofsight and hearing.
Morgulec N. in her research has shown, that in the examined
children with an impaired eyesight, there was a higher level of
body fat, low endurance in strength of abdominal muscles, and
low level of body flexibility. This in turn may increase the risk
of health problems in blind persons and restraint their self-re-
liance [5]. The parameters related to strength of abdominal mu-
scles and body flexibility were confirmed by our study.
However in the case of body fat, we have obtained different re-
sults.
Gedl-Pieprzyca examined the dependence of physical fitness in
blind youths in relation to their lifestyle. The author has demon-
strated that the blind, who often practice amateur swimming
present greater physical performance, then their peers who do
not do the training. However among young blind persons only a
small group shows any interest in sports. A blind child should,
from an early age, be provided with a freedom ofmovement and
supported in overcoming the fear, which occurs during its relo-
cation [6].
Rosołek and Gawlik have demonstrated low level of physical
activity in persons with visual impairments. They have also no-
ted a higher incidence of the diseases of civilization among the
blind, than among the general population. The authors see the
need to undertake educational actions to promote physical acti-
vity among the blind persons [7].
Research done byWillis et al. also show lower levels ofphysical
activity in persons with the eyesight dysfunctions, in comparison
to the control group consisting ofhealthy persons. These authors
have also compared the amount of time spent daily on physical
activities. Worse results obtained the group with the visual
impairments [8] .
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Fig. 7. Body flexibility in the examined groups of children
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In the studies by Wieczorek and Zając, which used the first two
“Eurofit” tests, that is the test of balance and the plate taping test,
it has been shown, that the deaf girls did not significantly differ
from their hearing peers. Among the boys, however, these diffe-
rences have occurred to the disadvantage of deaf boys [9]. In our
research the differences have occurred in both genders.
Wieczorek, in turn, in her article shows a lower level of such basic
parameters as body weight and height in deaf persons, in compa-
rison with their hearing peers. Physical fitness of the latter fluctu-
ates below the average level in population of the hearing.
According to the author, it is necessary to undertake active me-
asures to promote physical activity among the deaf [10]. In our
research, in this respect the deafchildren were presenting the level
comparable to their healthy peers.
Walowska and Bolach have proven a relation between the hearing
organ impairment and the level ofcomprehensive physical fitness.
Their research has shown, that the deaf children in most tests ob-
tained worse results, than their hearing peers. They scored higher
only in the static strength test [11 ]. In our research, in all tests, the
deafchildren have obtained worse results.
Graba has done an interesting research on the interdependence
between the hearing organ disability and the asymmetry of postu-
re. Her results have shown, that the latter pathology more often
concerns children with the eyesight dysfunction. This correlation
has been also confirmed for the chest disorders [12].

Conclusions
1 . There is a significant dependency between the lack of sense of
sight or sense ofhearing, and the level ofphysical fitness.
2. Healthy children in each of the applied tests have obtained better
results, than their peers with visual or hearing impairments.
3. In the majority of tests, the deaf children obtained better results,
than their blind peers.
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