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Abstract

Introduction. The aim of the study was to determine how physical activity affected the physical fitness and body composition
of the blind and visually impaired.

Methods. The study included 28 male students from the Lower Silesia Special Educational Centre No. 13 for the Blind and
Visually Impaired in Wroclaw, aged 18—22 years, with disability degree certificates. The subjects were divided into two groups:
physically active men (TR, n = 15) and physically inactive men (NTR, n = 13). The researchers assessed the physical activity
levels in both groups with the Physical Fitness Testing of the Disabled (project Unique) battery, and the general and segmental
body composition using a body composition analyser (BC-418MA).

Results. Men engaging in additional forms of physical activity presented significant (p < 0.005) changes in most trials evalu-
ating physical fitness, and there were also significant (p < 0.005) differences in body composition between active male respon-
dents and those not involved in extracurricular exercise.

Conclusions. Additional physical activity undertaken by the visually impaired has a positive effect on their physical fitness,
namely and primarily on their flexibility, functional strength, speed, arm movement speed, jumping ability, and the strength of
the abdominal muscles. Moreover, additional physical activity significantly affects the overall and segmental body composition

in the lower limbs and the right upper limb.
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Introduction

Physical activity constitutes one of the key determinants
of a healthy lifestyle; it is not only beneficial to physical health
but also has an impact in the sphere of social and mental
health [1-3]. Gradually, its lack also leads to some limita-
tions in the sphere of social and economic activity [4-7].
Despite the main advantages of active lifestyle, most west-
ern European adults do not perform regular life-related ac-
tivities. It is especially alarming with regard to young people
and adults with disabilities [8-10].

Visual dysfunctions are considered to be the most com-
mon cause of lack of physical activity [11-13]. Studies have
shown that people with visual impairment have a greater
need for health. Their daily activity requires a lot of energy
compared with healthy peers. Exercises are a preventative
measure for them and give them the opportunity to improve
weakened functions [14-19]. Low physical activity among
disabled people is not a new phenomenon; despite this,
there are very few scientists interested in the subject.

Research in this area is scarce. Since the article by De-
Pauw [20], only a few studies have been performed (n =11)
in the over 30-year period. One of the reasons for the lack of
intervention research in this area can be difficulty with obtain-
ing an appropriate number of participants with visual impair-
ments [9]. Even fewer researchers have examined the rela-
tionship between motor skills and body composition in people
with vision problems. Good et al. [21] showed a connection

between the decrease in physical activity and functional ef-
ficiency. Low functional status has a direct impact on the quality
of life, especially among people with visual impairment. The
relationship between physical fithess and somatic constitu-
tion of the visually impaired has also been proved [8, 21-23].
In the literature of the subject, one can find few scientific
publications discussing the occurrence of diseases of afflu-
ence in people with visual impairments, mostly describing
male volunteers. Little interest of visually impaired females in
participating in research studies has also been reflected by
Rutkowska and Kosmol [24]. They claim that older school-
age boys are much more willing to engage in physical activity
than girls. As compared with the able-bodied peers, the visually
impaired present health deterioration [25] and an increased
risk of the occurrence of diseases of affluence [26—28]. Accord-
ing to Crews et al. [29], a considerable part of the group of
visually impaired individuals report the occurrence of one
of the coexistent ailments, such as breathing problems, hy-
pertension, hearing impairment, depression, diabetes, heart
problems, and low back pain.

Among the main illnesses people struggle with in the
21st century are overweight and obesity. Ray et al. [13] have
shown a significant correlation between the level of vision
loss and body mass index (BMI). The occurrence of over-
weight and obesity increased together with the level of vision
impairment. Jones et al. [28] have conducted research ac-
cording to which within a group of people with vision impair-
ments, overweight concerned 28.2%, while obesity was
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observed in 21.8%. Therefore, half of the respondents pre-
sented excessive body weight, which is especially alarming.
Simultaneously, 75.9% of the respondents admitted not to
engage in any physical activity. This has also been confirmed
in a study carried out by Holbrook et al. [12]. According to other
observations, too, visually impaired people avoid physical
activity, leading sedentary lives [3, 23].

Changes in the perception of people with disabilities, es-
pecially those with visual impairment, encourage the search
for solutions that would promote their better development and
functioning in everyday life. Attention was paid to quality of
life, social and occupational activation. Lower levels of ac-
tivity, as well as insufficient opportunities for participation
make it difficult for the visually impaired who are more likely
to take part in physical activity [5]. Currently, therapeutic and
educational centres for this group of people are beginning
to focus on both daily life and physical and occupational
classes [23]. Residential schools for the blind and visually
impaired can provide safe and accessible opportunities to
engage in physical activity and participate in programs tai-
lored to their needs [30]. Even when on-site after school
programming has been made available, however, students
tend not to engage in moderate to vigorous physical activi-
ties [31]. Rose et al. [32] maintain that in general, adoles-
cents with disabilities do not have the necessary skills or op-
portunities to seek and participate in physical activity during
their free time. Thus, the need for implementing physical
activity interventions to promote leisure time physical activ-
ity in the moderate to vigorous range is warranted for ado-
lescents with visual impairments who will soon transition
from school to community life. According to Rosotek and
Gawlik [23], people with visual impairment are more prone
to civilizational diseases related to physical activity. In addi-
tion, the authors emphasized two important issues. Firstly,
there is a need for greater interest among researchers in
the health and physical activity of people with visual impair-
ment. Secondly, physical activities should be adapted to the
needs and abilities of people with visual impairment to im-
prove their physical, mental, and social health.

The aim of the study was to determine how physical ac-
tivity affected the physical fithess and body composition of the
visually impaired. Are there differences in the body compo-
sition of the visually impaired with regard to their engage-
ment in physical activity? Are there differences in segmen-
tal body composition of the visually impaired depending on
their engagement in physical activity? What are the differ-
ences in physical fitness between the visually impaired en-
gaged in different forms of physical activity and those who
do not participate in any additional physical activity?

Subjects and methods

The study included 28 male students from the Lower
Silesia Special Educational Centre No. 13 for the Blind and
Visually Impaired in Wroclaw, aged 18-22 years, with a dis-
ability degree certificate. The quantity of females participat-
ing in additional physical activity was insufficient to involve
them in the study. The condition for being included in the
research was the residence in the boarding school of the
Special Educational Centre No. 13. This guaranteed a homo-
geneous character of the group (place of residence, climatic
conditions, diet, forms of physical activity available in the
centre). The research was conducted before noon (8:00-12:00)
in a gymnasium. The respondents were divided into two sub-
groups: those engaged in physical activity (TR, n = 15) and
ignoring physical activity (NTR, n = 13). The forms of phys-

ical activity offered by the centre were, among others, goalball,
showdown, soccer, and strength activity training. The inclu-
sive criteria for the TR group were participation in regular
2-hour extracurricular activity for at least 6 months, twice a
week, and taking part in physical education classes. The
criterion for being included in the NTR group was participa-
tion in 45-minute physical education classes only (3 times
a week). There were no health-related contraindications to
engage in physical activity except for the responders’ limi-
tations stemming from visual impairment. All the subjects
provided their written consent and were informed of the
possibility to resign at any stage of the research.

Items from the Physical Fitness Testing of the Disabled
(project Unique) battery were used to assess physical fitness.
It is the first battery of tests dedicated to evaluate physical
fitness of both able-bodied and disabled people that takes
the type of impairment into consideration [33]. The following
parameters were assessed: balance, arm movement speed,
suppleness, explosive strength, jumping ability, static strength,
abdominal muscle strength, functional strength. Body height
was determined by means of a Harpender anthropometer
(Holten Polska, Poland); body weight and composition were
verified by the electrical bioimpedance method with a BC-418MA
body composition analyser with GMON 3.1.5. software (Tanita,
Japan). The following parameters were analysed in the re-
search: body fat percentage (%) (FatP), fat mass (kg) (FatM),
fat-free mass (kg) (FFM), predicted muscle mass (kg) (PMM),
total body water (%) (TBW). The segmental body composition
analysis was carried out for FFM, FatP, and FatM in the fol-
lowing distribution: right leg (RL), left leg (LL), right arm (RA),
left arm (LA), and torso (T). On the basis of the obtained mea-
surements (body height and weight), BMI was calculated;
waist-hip ratio (WHR) was determined with the use of pe-
ripheral measurements.

Descriptive statistics was applied in order to describe the
group (mean, SD). We used the Kolmogorov-Smirnov test
for the comparisons between the groups. The interdependency
of the values was defined by the Spearman’s rank correla-
tion. Statistical significance was accepted at the level of
p <0.05.

Results

The research results proved statistically significant differ-
ences in the body height of the visually impaired in favour
of the physically active men.

The men in this group reached higher values of body
weight, which differed significantly from those of men ignoring

Table 1. The characteristics of the analysed group (mean + SD)

TR (n = 15) NTR (n = 13)

Age 20£1.2 18+1.9

Body height (cm) 174.53 £ 9.89* | 160.23 + 10.45™

Body mass (kg) 71.30 £ 13.42* 60.75 £ 11.03*

BMI (kg/cm?) 23.59 + 5.35 23.60 + 3.62
Waist circumference (cm) 85.53 + 11.62 83.85 +£ 9.59
Hip circumference (cm) 96.20 + 6.96 94.69 + 7.26
WHR 0.88 + 0.07 0.88 + 0.05

*p < 0.05, " p<0.001

TR - engaged in additional physical activity, NTR — not engaged
in additional physical activity, BMI — body mass index,

WHR - waist-hip ratio
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Table 2. Comparison of particular body composition elements

among physically active blind men and those who were
not engaged in any form of physical activity (mean + SD)

Table 3. Comparison of the physical fitness test results
in the blind men who were physically active and those
not engaging in any form of physical activity (mean + SD)

TR (n = 15) NTR (n = 13) TR (n = 15) NTR (7 = 13)
FatP (%) 18.73 £ 11.20* 27.39 + 10.28" Balance 49.20 £20.59 | 32.23 +30.09
FatM (kg) 13.87 + 9.81 17.12 + 7.90 Arm movement speed 52.47 £ 12.77* | 24.08 + 18.50**
FFM (kg) 57.45 + 10.27* 43.65 + 8.40** Suppleness 40.87 £12.01* | 19.54 + 19.78*
TBW (%) 42.07 + 7.50* 31.95 + 6.18* Explosive strength 49.67 + 15.80* | 30.77 + 28.80*
PMM (kg) 54.77 + 9.80** 4154 + 810" Static strength 36.47 +7.72* | 21.00 + 16.69*

*p <0.05, * p < 0.001

TR — engaged in additional physical activity, NTR — not engaged

in additional physical acivity, FatP — body fat percentage,

FatM — fat mass, FFM — fat-free mass, TBW — total body water,

Abdominal muscle strength

47.73 + 11.85™

24.23 +17.92*

Functional strength

50.85 + 21.46*

23.91 + 23.49*

Running speed

43.58 + 12.67~

23.08 + 18.96"

PMM - predicted muscle mass

*p <0.05, * p<0.001
TR - engaged in additional physical activity,
NTR - not engaged in additional physical activity

Table 4. Comparison of body composition elements in segmental body composition of the blind men physically active
and those who were not engaged in any form of physical activity (mean + SD)

TR (n = 15) NTR (n = 13) TR (n = 15) NTR (n = 13)
Right leg Left leg
FatP (%) 19.85 + 12.44* 30.63 + 10.70* 20.05 + 11.44* 30.09 + 10.76*
FatM (kg) 2.66 + 1.96 3.44 +1.42 2.58 +1.69 3.31+1.40
FFM (kg) 10.10 £ 1.79** 7.59 + 1.49* 9.82 +1.93* 7.49 +1.563*
PMM (kg) 9.57 +1.72* 719 £1.43* 9.31 £1.81* 7.06 £ 1.47*
Right arm Left arm
FatP (%) 21.52 + 10.54* 30.11 £ 10.74* 22.96 +10.77 31.02 + 10.74
FatM (kg) 0.82 +£ 0.46 0.92 +0.39 0.88 + 0.51 0.98 + 0.41
FFM (kg) 2.95 + 0.66* 2.13 £ 0.66* 2.97 + 0.65* 2.15 + 0.60*
PMM (kg) 2.79 +0.63* 1.99 + 0.63" 2.79 + 0.64* 2.00 + 0.58*
Torso
FatP (%) 17.40 £ 10.95 24.76 £ 10.77
FatM (kg) 7.02 £5.30 8.48 + 4.47
FFM (kg) 31.56 + 5.43** 24.29 + 4.30*
PMM (kg) 30.31 + 5.24* 23.30 + 4.16™

*p <0.05,* p <0.001

TR - engaged in additional physical activity, NTR — not engaged in additional physical activity, FatP — body fat percentage,

FatM — fat mass, FFM — fat-free mass, PMM — predicted muscle mass

physical activity. Other body constitution parameters did not
show any significant differences between the groups (Table 1).

FatP and TBW showed statistically significant differences
between physically active visually impaired men and those
who were not engaged in any form of physical activity.

The FatM, FFM, and PMM parameters revealed statisti-
cally significant differences in body composition: FFM and
PMM. FatM presented no significant differences (Table 2).

Statistically significant differences were observed in 7
of the 8 items of Physical Fitness Testing of the Disabled.
There were no statistically significant differences in the bal-
ance test among the physically active visually impaired
men and those not active (Table 3).

The segmental analysis of body composition among
the visually impaired physically active and physically not
engaged men pointed at statistically significant differences
in all components except for FatM (Table 4).

There was no correlation between body composition
and physical fitness in the study groups.

Discussion

Overweight constitutes one of the greatest problems of
the 20" century [15]. In Poland, it concerns 20% of children
and youth [34-37]. It is of special significance among the
disabled and remains related with children and youth isola-
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tion in permanent care facilities. Children and youth can stay
at home under their parent supervision only in big cities.
The aforementioned isolation has its advantages and dis-
advantages. It enables one to make childcare uniform and
have complete control over the child’s physical activity. Si-
multaneously, a visually impaired individual is limited by the
possibilities of an educational facility and the carers’ ap-
proach to their future abilities. Avoiding physical activity by
the visually impaired contributes to the occurrence of dis-
eases resulting from its lack as well as decreased quality of
life and self-esteem [11, 22, 23, 38].

The research by Rutkowska and Kosmol, as well as by
tuczak [24, 39] involving a group of children aged 7-18
years has shown that visually impaired boys are shorter and
lighter than their able-bodied peers. Similar results were
obtained in the study presented here, and this especially
concerned the group of physically inactive youth; their av-
erage body height was only 160.23 cm, much below the
standard for men in the comparable age group. According to
Cabak [40], there are much more considerable differences
in somatic constitution occurring in younger than older chil-
dren. The author has also observed a lower level of somatic
development of children with visual impairment as compared
with their able-bodied peers. Physically active youth are taller,
slightly heavier, and, simultaneously, their BMI is lower. Simi-
lar results have been provided by Lee et al. [41], who have
indicated that lower height values in visually impaired youth
result from considerably limited physical activity in the pe-
riod of early childhood. Physical activity during childhood plays
a significant part in stimulating a young person’s growth
[42, 43], which is related to the role of physical effort in the pro-
cess of body growth — hormonal function, energy expendi-
ture, and stimulation of skeletal system growth [44, 45].

Body composition is a key element determining the con-
stitution of the human body and exerts a direct influence on
physical fitness. Verifying BMI itself turns out not sufficient
anymore to, for instance, assess threats concerning the over-
weight occurrence in the population. Body fat level analysis
is of fundamental importance here [8, 12, 35, 46, 47]. The
results of own research revealed differences between the
body FatP in groups of visually impaired men who were physi-
cally active and those who did not engage in any additional
physical activity. Rutkowska and Kosmol [24] observed that
in a group of younger children with visual impairment, as
many as 60% of boys had excessive FatP. The occurrence of
such considerable adiposity in children with visual impair-
ment of younger age has a direct influence on their body com-
position in later periods of life. Avoiding physical activity or
lacking physical activity properly adjusted to the disability, as
well as having no access to early intervention programmes
impact on the habits acquired later in life [41, 48, 49]. Accord-
ing to Rutkowska and Kosmol [24], older school-age boys are
much more willing to engage in physical activity than girls [24].

Apart from the increased body fat content, there were
significant differences in TBW percentage observed between
the physically active group and the inactive group. The men
engaging in additional physical activity presented better
body hydration. This may result from the fact that physical
activity forces one to drink more and that, in turn, causes
better body performance. Other body composition compo-
nents which significantly differentiated the two groups were
FFM and PMM: increased physical activity was bound with
higher values of these parameters.

Negligence in physical activity, having influence on the
particular components of body composition in teenage boys,
may impact on their future, increasing the risk of diseases

of affluence and lower physical fitness [6, 21, 28, 35]. The own
research showed how regular physical activity influenced the
physical fithess components in the analysed young men with
visual impairment.

Monitoring the progress and abilities related to physical
fitness by means of properly selected physical fitness tests
is of key importance for the evaluation of children and youth
with disabilities.

The organ of sight plays an insignificant part in the assess-
ment of abdominal muscle strength, hand static strength, or
suppleness. Despite the small correlation between the im-
pairment and the measurements mentioned above, signifi-
cant differences were found in abdominal muscle strength
observed in the own research in favour of the people engag-
ing in physical activity. This result is directly related to the
segmental body composition of the torso. The physically
inactive men presented much higher FatP values within the
torso. The available literature on the subject provides the ab-
dominal muscle strength assessment among younger chil-
dren only. Rutkowska and Kosmol [24], owing to their re-
search in a group of children of different age, have observed
a systematic increase in abdominal muscle strength with
age. Lieberman and McHugh [14] have shown comparable
results concerning abdominal muscle strength in visually
impaired people and in their able-bodied peers. It was empha-
sised that among the visually impaired children in whom the
locomotor system was efficient, approximately 15% were
unable to bend backward in a lying position in the abdominal
muscle strength test [4, 17]. This proves considerable neg-
ligence in shaping physical fitness at younger school age.

Another analysed component was suppleness, consti-
tuting a key component that influences physical fitness. The
own research showed significant differences in suppleness
between the active and inactive people. One may presume
that low suppleness in physically inactive people results from
lack of stretching exercises in physical education classes:
people engaging in additional activities in the training facility
did some stretching exercises. The available literature on
the subject provides papers indicating a comparable level
of suppleness in the visually impaired [14, 50, 51], without
distinguishing the physically active group.

Visual impairment has a negative influence mainly on
speed and jumping ability [52]. In the own research, these
parameters showed significant differences between the groups.
The physically active visually impaired responders were
faster and did longer standing jumps. The level of adiposity
within the lower limbs was significant in the standing long
jump test. On the other hand, FFM within the lower limbs in
the group of physically inactive men had a significant im-
pact on their running speed. Wyatt and Ng [53], who inves-
tigated static strength of lower limb muscles in visually im-
paired people, have shown weakening of hip and knee
extensors. Properly selected physical activity develops mus-
cles within the whole body, increasing, among others, strength
and flexibility. This can explain the worse results obtained
in the own research in both tests. The strength limitation of
such great muscle groups will undoubtedly influence further
development of physical fithess in young people with visual
impairment [17].

The physical fitness components which have a great
significance to people with visual impairment are arm move-
ment speed and functional strength of upper limbs. Both tests
revealed statistically significant differences between the
analysed groups in favour of physically active subjects. The
men from this group presented significant differences in seg-
mental body composition. They showed higher values of
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fat-free and muscle tissue within both upper limbs. One may
indicate that physical activity increases speed and strength
abilities of upper limbs. To visually impaired people, the sense
of touch is very important in everyday life. Physical activity
focused on developing speed and strength of upper limbs is
of great significance in relation to both gross and fine motor
skills, whose limitations are found in people with visual per-
ception disorders.

Conclusions

1. Body composition in people with visual impairment is
determined by their disability, which is visible in their lower
height and higher adiposity within the torso; this is mostly
noticeable in the group of people who do not engage in any
additional physical activity.

2. Physically active men with visual impairment statisti-
cally significantly differ from the physically inactive ones with
regard to segmental body composition of lower limbs and
the right upper limb.

3. Additional physical activity in which the visually impaired
engage has a positive influence on their physical fitness,
especially on speed, jumping ability, and abdominal muscle
strength.
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