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SUMMARY

The aim of the study was evaluation of quality of life according to the level of physical activity be-
tween two groups of wheelchair basketball players. We included 34 individuals divided into the two
groups according to the level of physical activity during the week. Individuals in the first group had
trainings two times per week (16 individuals) and in the second group had trainings three to six times
per week (18 individuals). Differences between these two groups were measured in quality of life and

level of physical activity. Results of discriminative analysis have shown that there is statistically sig-
nificant difference in quality of life, and results of Student t-test have shown that there is also statis-
tically significant difference in level of physical activity as well as total quality of life. Individuals, who

were active three to six times per week according to the schedule, had better results in all variables of

the quality of life.
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INTRODUCTION

For long periods of time, disabled persons were
marginalized and they were recognized only due to
their disability. Other characteristics such as emo-
tional, social or spiritual life as well as any kind of
creativity were under recognized. They were consid-
ered physically and socially non functional. In last
decades, there were a lot of studies evaluating differ-
ent kind of disability and different kind of exercises.

Hensle (1982) has shown that disabled persons
after proper medical treatment and rehabilitation
should be considered as healthy persons with differ-
ent kind of physical disability which is treated as
condition, not as disease.

Group of authors (Brasile, Kleiber, & Harmisch,
1991; Cox & Davis, 1992; Martin, Eklund, & Mush-
ett, 1997; Martin & Mushett, 19906) were in their
studies evaluating not only sport results, but also
social and physical aspects of life of disabled persons.
They were evaluating functioning in private life, so-

ciety, stress control, mood, general physical and
psychical functioning as well as cognitive functioning.
Kinesiological activities can help to disabled pet-
sons to change their attitude and to improve their way
of seeing themselves from "I am disabled person” to
"I have some level of disability” (Poretta, 2004).
Regular sport activities in disabled persons, improve
their quality of life as well as social status, indepen-
dence, better organization of free time activities,
improves self respect, enables faster and easier achiev-
ing of personal goals and high level of reintegration
into the society (Campbell & Jones, 2002; Petrinovic-
Zekan, 2009; Williams & Kolkka, 1998). These results
in better organization of free time, as well as estab-
lishing new contacts and friendships resulting in
higher levels of self-respect, self-confidence, stress
control, anxiety and depression as well as improve-
ment in cognitive functioning (Campbell & Jones,
1994; Sherrill, Hinson, Gench, Kennedy, & Low, 1990).
Schonherr, Groothoff, Mulder, and Eisma (2005)
Tasiemski, Kennedy, Gardner, and Taylor (2005), and
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Wu and Wiliams (2001) have shown similar results
when evaluating impact of different levels of sport
activities on everyday functioning in persons with
spine injuries.

There is no uniform definition for quality of life.
Most of the authors are of the attitude that the qual-
ity of life is multidimensional and very complex term,
it is s emotionally colored and therefore has strong
subjective component (Manns, 1999).

Post and Noreau (2005) was using very often in
his works term Quality of life - QOL, but still without
unique definition. Stevens, Caputo, Fuller, and Mor-
gan (2008) were evaluating impact of different levels
of physical activity on quality of life in persons with
spine injury (SCI). Quality of life was measured as
well with the QWB questionnaire (Quality of Well-
Being Scale), while the level of physical activity in
persons with spine injury was measured with PASIPD
scale (Physical Activity Scale for Individuals with
Physical Disabilities). Results of these studies have
shown high correlation between levels of physical
activity and quality of life.

Ravenek, Ravenek, Hitzig, and Wolfe (2012) were
evaluating estimated quality of life (QQL) in persons
with spine injury according to the level of physical
activity (PA) and showed strong correlation.

World Health Organization [WHO] (1993) defines
Quality of Life as individuals’ perception of their
position in life in the context of the culture and
value systems in which they live and in relation to
their goals, expectations, standards and concerns. It
is a broad ranging concept affected in a complex way
by the person’s physical health, psychological state,
level of independence, social relationships, personal
beliefs and their relationship to salient features of
their environment.

Some authors concern happiness and satisfaction
as main parameters for quality of life, therefore they
have special place in evaluation of individuals. Other
authors think that quality of life is more complex
including beside these two elements also general
physical and psychical health, cognitive functions
private and social life functioning,

Wheelchair basketball is for a long time one of
the most attractive sport games for disabled persons
no matter the cause of disability is. These days there
is a variety of competition in wheelchair basketball
all around the world. Rules are the same as in standard
basketball with modification for wheelchair usage.
One of the limiting factors in this sport is level of
the spinal injury because it affects the level of mo-
toric skills as well as affection of lower extremities,
trunk, upper extremities and respiratory functions.

Also, cognitive abilities and motivation are very im-
portant for achieving good results (Bohm, 1982).

Main goal of this study is to evaluate differences
in quality of life in wheelchair basketball players ac-
cording to the level of physical activity.

METHODS

We were evaluating quality of life according to
different levels of physical activity in disabled persons
playing wheelchair basketball.

Disability is the consequence of an impairment
that may be physical, cognitive, mental, sensory, emo-
tional, developmental, or some combination of these.
A disability may be present from birth, or occur dut-
ing a person’s lifetime. Disability can also varies- pro-
gressive or regressive dynamics as well as reversible
or irreversible despite treatment and rehabilitation.
Disability is an umbrella term, covering impairments,
activity limitations, and participation restrictions.
Impairmentis a problem in body function or structure;
inactivity limitation is a difficulty encountered by an
individual in executing a task or action; while a par-
ticipation restriction is a problem expetienced by an
individual in involvement in life situations. Thus,
disability is a complex phenomenon, reflecting an
interaction between features of a person’s body and
features of the society in which he or she lives.

We included in our study disabled persons from
Greece using wheelchairs in their everyday’s life. There
were 34 males ages 18 to 47 years (M = 28.3), playing
wheelchair basketball at least for a 6 months. These
individuals are active players from wheelchair basket-
ball clubs also playing for national cup. In the first
group were 16 included persons who train 2 times
per week and in the second group were included 18
persons training 3-6 times per week.

Causes of the disability were classified as follows:

* Injury 75 %, (n = 24) in 65% (# = 21) the cause

was traffic accident, in 10% (# = 3) consequence
of fall down.

e Present from birth, 10%, (» = 3)

* Residual disability after malignant or infective

central nervous system diseases - 15%, (# = 4).

Study was performed for 5 months - started at the
beginning of October 2012, and ended in February
2013.

We collected data in interview with wheelchair
basketball players by means of standardized question-
naires. Questionnaire had 3 main parts. In first part
we evaluated demographic data, personal data, dis-
ability data, professional data, education data and
habits. According to Washburn, Zhu, McAuley,
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Frogley, and Figoni (2002) we included in second part
of the questionnaire data about the type and level of
physical activity for each individual. According to
Cummins (2005) we included into the third part of
the questionnaire data about the quality of life.

All persons were informed about the study before
entering and volunteered.

We evaluated two main values as a result of sum-
ming different parameters. First value was total
physical activity [TPA]. This value was subdivided
into: stationary activity, activity in movement, light
physical activity, moderate physical activity and vigor-
ous physical activity. All individuals were assessing
their physical activity daily and weekly according to
the method of Washburn et al. (2002). as well as by
Van der Ploeg, Streppel, van der Beek, van der Woude,
Vollenbroek-Hutten, and van Mechelen (2007). Sec-
ond value was total quality of life [TQL]; evaluation
was performed according to Cummins (2005). Values
were standardized for general population (McCabe
& Cummins, 1998), and for disabled persons (Cum-
mins, 2001; Verri et al., 1999).

Statistical evaluation was performed by means of
STATISTICA 7.0 package. Data were analyzed by
means of descriptive statistics including main quan-
titative parameters. Normal distribution was tested
by means of Kolmogorov-Smirnov test. Student’s
#-test was used for evaluation of differences in qual-
ity of life. For evaluation of differences between the
groups for each variable, we used canonic discriminante
analysis. Difference was presented as coefficient of
canonic discrimination; statistical significance was
tested by means of Bartllet’s chi-square test. Impact
of individual variables between the groups was cal-
culated by correlation of individual variables with
discriminate factor.

RESULTS

Analyses of the descriptive parameters coefficients
for TPA as well as the TQL have shown high variety
between minimal and maximal values (wide range)
for both variables (Table 1).

TABLE 1
Analysis of the descripitve parameters - TPA and TQOL.
n M SD Mdn Mo  Min Max  Ra v Skew. Kurt.
34 1917 11.02 1657 8.00 633 5450 48.17 12140 146 232
34 5091  9.63 5250 59.00 30.00 67.00 37.00 92.81 -41 -47

Legend: n - number of inhabitants; M - mean; SD - standard deviaton; Mdn - Medina; Mo
- Mode; Min - mnimum; Max - maxmum; Ra - Range; v - varianca; Skew. - Skew-

ness; Kurt. - Kurtosis.

Results of Kolmogorov-Smirnov test have shown
asymmetry in distribution for the total physical activ-
ity variable (K-§ = .18) which depends on subvariable
”sport activities” as the main characteristic of the two
different evaluated groups. One reason for the asym-

FIGURE 1
Kolmogorov-Smirnov distibution for TPA.
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metry can also be wide range of results comparing
to relatively small number of individuals (Figure 1).

Results of Kolmogorov-Smirnov test for total
quality of life have shown also asymmetry, negative
trend and platykurtic curve, but without statistically

FIGURE 2
Kolmogorov-Smirnov test TQL..
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significant differences from normal distribution (K-§
= .0906), standard error 20% (p > .20) (Figure 2).
Results of the Student-/ test have shown statisti-
cally significant difference between 2 groups (p < .01).
Group 2 has statistically significant higher total

physical activity level (3-6 times per week) than group
1 (< 2). Group 2 has better results; wheelchair bas-
ketball players who have higher level of physical activ-
ity (3-6 times per week) have better quality of life
(Table 2).

TABLE 2
Student’s t-test was used for evalnation of differences in quality of life - TPA and TOL..
7, M, SD, 7, M, 5D, t daf b F P
TPA 16  13.00 651 18 2465 11.44 -3.59 32 .00  3.09 .03
TQL 16 4581 1050 18 5544 6.06 -3.32 32 .00 3.00 .03

Legend: n - number of inhabitants; M - mean; SD - standard deviaton; t - Student-7 test; df
- Degrees of freedom; F - Fishet's F ratio; p - probability.

Canonic discriminant function analysis was used
for evaluation of different subdomeins of the qual-
ity of life. Canonic correlation coefficient (R = .63)
reflects differences between the groups. Chi-Square
coefficient (* = 14.23) was tested by means of Bartl-
let test and has shown statistically significant difference
between the groups with p value <.05 (p = .04). Wilk’s
lambda (A = .61) together with Eigen-value (.65) is
showing a relationship between the dependent groups
and the independent variables (Table 3).

TABLE 3

Relationship of the arithmetic means of each
group in correlation to discriminative functions is
shown in Table 4. Group 1 is on negative pole of the
function (-0,83), while the group 2 is on positive pole
.of the function (.74). These results are showing that
group 2 with higher level of TPA has higher TQL,
while group 1 with lower levels of TPA has lower
levels of total quality of life.

In Table 5, we presented different subdomains of
the total quality of life domain: TQL -self confidence

Eigen-value, canonic correaltion, coeffitient Wilks Lambda, values of
the chi-square test, degrees of freedom and level of statistical significance.

Eigenvalue R A

X df ?

.65 .63

.61

1423 7 .04

Legend: R - canonic correaltion; A - Wilks Lambda; %?- Chi-square test; df - Degrees of

freedom; p - probability.

TABLE 4

Arithmetic means for the groups with discrinzinant factor.
G_1:1
G_2:2

(.71), TQL - family and interpersonal relations (.55),
TQL - emotional well being (.49), TQL - physical
health (.48) and TQL -social inclusion (.47), TQL -
achievements (.31), while others are not statistically
significant. All of the previously mentioned variables
are on the positive pole of the distribution.

All these results are showing that higher levels of
physical activity have positive impact on total quality
of life in all subdomains, with higher values for self
confidence and family and interpersonal relationships,

but also for the other variables.

-.83
74

DISCUSSION

In our study we have shown that the level of total
physical activity has high impact on total quality of
life in wheelchair basketball players. These results are
in the correlation with the results of the previous
studies showing positive impact of regular physical
activity in general population, as well as in persons
with different level of physical disability (Fiorilli et
al., 2013 Hensle 1982; Lastuka & Cottingham, 2015).

Evaluating different subdomains of total quality
of life, we have shown that quality of life is multifac-
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TABLE 5

Correlation of individual variables with discrirminant factor - TQL..
TQL - standards .30
TQL - physical health 48
TQL - achievements 31
TQL - family and interpersonal relations .55
TQL - self confidence 71
TQL - social inclusion 47
TQL - emotional well being 49

torial and very complex individual perception. It is a
broad ranging concept, depending on person’s
physical health, psychological state, level of indepen-
dence, social relationships, personal beliefs and their
relationship to salient features of their environment.
These results are in positive correlation with previous
studies (Brasile, Kleiber, & Harmisch, 1991; Cox &
Davis, 1992; Martin, Eklund, & Mushett, 1997; Mar-
tin & Mushett, 1996; Wood 2013).

Level of Physical activity was shown in this study
as the most important factor affecting total quality
of life. Regular physical activity (wheelchair basketball
with high intensity trainings) more than 3 times per
week with moderate everyday physical activities is in
direct positive correlation with quality of life. On the
other hand, low levels of physical activity have nega-
tive impact on quality of life. These results are in
correlation with previous works (Fiorilli et al., 2015;
Ranevek et al., 2012; Stevens et al., 2008). There is of
great importance that beside regular sport trainings
more than 3 times per week, individual has moderate
level of everyday physical activities (Granados et al.,
2015; Lastuka & Cottingham, 2015; de Witte, Hooz-
emans, Berger, van der Woude, and Veeger, 2015).

Previously mentioned physical activity in our study
had strong impact on vatiables of the total quality
of life subdomains: total quality of life-self confidence
and total quality of life-family and interpersonal rela-
tions, with very close positive values, showing their
importance and interactions. we found same positive
trend for the other total quality of life subdomains-
total quality of life-emotional well being, total qual-
ity of life-physical health, total quality of life-social
inclusion and total quality of life-achievements. In
general population regular physical activity is very
useful in prevention of chronic diseases (mostly car-
diovascular and cerebrovascular), in population with
different level of physical disability improves quality
of life. One of the proposed underlying mechanism
for these findings is secretion of endorphins during
physical activity, regulating different neurotransmitter

pathways of the emotional control in the central
nervous system, as well as stimulating body metabo-
lism resulting in physical well being and emotional
well being, better stress control and development of
healthy style of life. All these results have shown that
regular physical activity results in better self confidence,
as well as better functioning in family/personal life
and reintegration in the society (Fiorilli et al., 2015;
Ranevek et al., 2012; Stevens et al., 2008).

CONCLUSON

This study has shown that level of regular physi-
cal activity is very important for improvement of the
quality of life in disabled persons. Wheelchair bas-
ketball was evaluated as regular sport activity of high
intensity. In this special subpopulation of the persons
with disability, we have shown that such king of activ-
ity 3 or more times per week can improve total qual-
ity of life, as well as different, very complex per-
sonal, physical, emotional, psychological, social
subdomains, these results are in correlation with
previous studies (Granados et al., 2015; de Witte et
al., 2015).
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