Fizyoterapl Rehabilitasyon. 2008; 19(2):55-63

Effect of the number of years of

experience on physical fithess, sports skills

and quality of life in
wheelchair basketball players

Nevin ERGUN, irem DUZGUN, Emine ASLAN

[Ergun N, Dilzgiin I, Aslan E. Effect of the number of years of experience on physical fitness, sports skills and quality of life in wheelchair basketball

players, Fizyoter Rehabil. 19(2):55-63.]

Research Report

N Ergun

Hacettepe University, Faculty of
Health Sciences, Department cf
Physical Therapy and Rehabilitation
Ankara, Tirkiye

PT, PhD, Prof

i Diizgiin

Hacettepe University, Faculty of
Health Sciences, Department of
Physical Therapy and Rehabilitation
Ankara, Turkive

PT, MSC

E Aslan

Pamukkale University, School of
Physical Therapy and Rehabilitation
Denizli, Tlrkiye

PT, PhD

Address correspondence to:
Prof. Dr. Mevin Ergun

Hacettepe University, Faculty of
Health Sciences, Department of
Physical Therapy and Rehabilitation
06100 Samanpazar

Ankara, Tirkiye

E-mail: nergun@hacettepe.edu.tr

Purpose: The aim of this study was to identify the effect of the number of years of experience
playing wheelchair baskethball on physical fitness level and quality of life, Material and
methods: Thirty two male wheelchair basketball players from three Turkish teams including
amateur, national and professional teams participated in this study. The physical characteristics,
medical history, the number of years of disability and experience in wheelchair basketball were
recorded. The body composition, strength, aerobic and anaerobic capacity, flexibility, skills and
quality of life of the players were evaluated. Results: There was a significant difference among
the groups with regard to their years of experience in playing basketball (p<0.05). When the
skinfold thickness was compared, a significant difference was found among the groups
{p<0.05). There were significant differences among the groups (p<0.05) in the 6-minute
endurance race. There were also noticeable differences among the groups in the lay-up, 20 m
sprint, zone-shot, and eight-figure+ball tests (p<0.05). The number of years of experience was
found to have a positive correlation with the eight-figure+ball test, the 20 m sprint test and the
pass for accuracy test (p<0.05). There were no significant differences among the groups in the
results of the Nottingham Health Profile (p>0.05). Conclusion: Performance in the sport of
wheelchair basketball affects physical fitness, sports skills and guality of.
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Tekeriekli sandalye basketbol oyuncularinda deneyim yilinin fiziksel
uygunluk, spor becerisi ve yasam kalitesi tizerine etkisi

Amag: Calismamiz tekerli sandalye basketbcl oyunculannin oynama yillarinin fiziksel uyguniuk
seviyesi ve yagam kalitesi tzerine etkinlidini gdstermek amaciyla planlandi. Gereg ve yontem:
Cahsmaya 32 erkek, amator, ulusal ve profesyonel ligde oynayan ii¢ Tiirk takiminin tekerlekli
sandalye basketbol oyuncusu katildi. Tim sporcularin fiziksel 6zellikleri, tibbi hikéyesi, &zir yil
ve tekerlekli sandalye sporundaki tecriibe yili kaydedildi. Sporculann viicut kompozisyonu,
kuvvetl, aerobik ve anaerobik kapasitesi, esnekliti, becerisi ve yasam kalitesi dederlendirildi.
Sonuclar: Gruplann basketbol oynama siireleri arasinda anlamli farkiiik bulundu (p<0.05).
Gruplarin skinfold kalinliklan kargilagtinldiginda anlamli fark bulundu (p<0.05). Alt dakika
dayanikhlik testinde gruplann aldigi mesafede fark bulundu (p<0.05). Sporcularin yetenek
testlerinden lay-up test, 20 m sprint test, zone-shot test ve eight figure+ball testlerinde gruplar
arasinda anlamh fark bulundu (p<0.05). Sporculann basketbol oynama vyillan ile eight
figure+ball, 20 m sprint test ve pass for accuracy testlerinde pozitif iliski bulundu (p<0.05).
Gruplarin Nottingham Saglik Profili'nde fark bulunmadi (p>0.05). Tartisma: Sonug olarak,
tel;?rglekii sandalye basketbol sporu fiziksel uyguniuk, spor becerisi ve yasam kalitesi {izerine
etkilidir.

Anahtar kelimeler: Tekerlekli sandalye basketbol, Fiziksel uygunluk, Yasam kalitesi.
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In recent years, wheelchair sports especially
wheelchair  basketball have an increasing
popularity in the Paralympics.!? Thus, the
acceptance of this sport and the sportsmen using
wheelchairs has increased in the community. In
Turkey, the involvement of disabled individuals in
professional sports has demonstrated the same
progression for the last 10-15 years and in all
branches our athletes represent our nation
successfully, especially in wheelchair basketball.

Spinal cord injuries and other physical
disabilitics causc a decrease and distraction in
physical performance. In patients who have spinal
cord injuries, sports activities may help to decrease
depression and the frequency of days in hospital,
and to increase social interaction and years of
life3#* Systematic endurance activities decrease
calcium accumulation in the soft tssue, the
frequency of osteoporosis and airway infections in
individuals utilizing wheelchair. Increase in leisure
activities  promotes  self-confidence, and is
cffective in reducing cigarette and alcohol habits.3

Wheelchair  basketball — is especially
characterized by intermittent high intensity
activities like wheelchair maneuvering and ball
handling. Wheelchair maneuvers may include
propulsion, starting, stopping and direction
changes of the wheelchair. Ball handling may
include rebounding, passing and shooting above
the head level 68

The evaluation of wheelchair basketball
players should include the measurement of aerobic
capacity, anaerobic capacity, and special skills
asscssment related to wheelchair basketball.?
Anacrobic work capacity has an important role
among a variety of sports disciplines. In the
literature, there are few studies on anaerobic work
capacity in wheelchair  basketball — teams.10
Although there are several studies aiming to assess
aerobic capacity, studies utilizing field tests are
rare !

In the literature, there are studies evaluating
the mood status of wheelchair basketball players,
however there is no study assessing their quality of
life.1213 The purpose of this study was to identify
the effect of wheelchair basketball sports on the
physical fitness level of the players and the
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relationship between the number of years of active

playing and the quality of life.
MATERIALS AND METHODS

Subjects:

The data used in this investigation were
collected from 32 male wheelchair basketball
players representing three different Turkish teams.
The first team consisted of amateur players
(N=11), the second team played in the Turkish
National Second League, (N=11), and the third
team was the Turkish National Team (N=10).
They voluntarily took part in the study. All
participants provided their informed consent as
approved by the Human Subjects Review Board of
our 1nstitution.

Test Protocol:

1. History:

Physical characteristics including age, body
weight, height and the dominant hand, medical
history were recorded. The number of years of
disability, experience in playing wheelchair
basketball and smoking were also recorded. All
players were classified according to the functional
classification system (International Wheelchair
Basketball Federation (TWBF): 1 and 1.5 point
[n=6], 2 and 2.5 point [n=11], 3 and 3.5 point
[n=06], and 4 and 4.5 point [n=8].

2. Body Composition:

To determine the body composition of the
players, their body fat was assessed and their body
mass index (BMI) was calculated.

a) Body mass index:

The BMI of the players, except those with
amputation, was calculated (weight in kg/square
height in meters). The height of the individuals
wearing prosthetic devices or braces was measured
while wearing these devices. The weight of the
individuals wearing prosthetic devices or braces
was measured when braces and prosthetic devices
were removed. When estimating the weight of a
person with a leg amputation, 1/18 of body weight
for a below-knee amputation, 1/9 of body weight
for an above-knee amputation, and 1/6 of body
weight for a hip amputation were added. Once this
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was done, the BMI of the amputce players was
calculated.'*

b) Skinfold measurement:

To determine body far, the skinfold
measurement was performed on two arcas: The
triceps skinfold was measured over the triceps
muscle at a location midway between the tip of the
shoulder and clbow. The biceps skinfold was
measured over the biceps muscle at a location
midway between the tp of the shoulder and
elbow. 1+

3. Strength:

To determine the strength of the players, the
hand grip strength was assessed using the grip
dynamometer  (Jamar). ‘The players were
positioned in the sitting position, and their elbows
were flexed. Three trials were performed on each
subject, and thc maximum score was recorded.
Measurements were done on the dominant and
non-dominant hand.

4. Anaerobic capacity:

To determine the anaerobic capacity of the
subjects, each player had to perform an individual
30-second sprint. All players used wheelchairs
during the test. Starting from the bascline, cones
were placed at 2-mcter intervals along the length
of the basketball court, over a toral distance of 24
meters. Fach player had to drive around the line of
cones. The heart rates at the start and finish were
evaluated using a polar hcart rate monitor and the
distance covered within 30 seconds was
recorded." The maximal hcart rate was calculated
using 220-agce formula, and the percentage of the
maximal heart rate of the subjects was calculated.

5. Aerobic capacity:

To determine the aerobic capacity of the
subjects, each player had to petform an individual
6-minute ecndurance race. All players used
wheelchairs during the test. The heart rates at the
start-and finish were evaluated using the polar
heart rate monitor and the distance covered within
6 minutes was recorded.!! The maximal heart rate
and the percentage of the maximal heart rate were
calculated.

6. Shoulder flexibility:

To determine the shoulder flexibility of the
subjects, each player was positioned in the sitting

I’

position against the wall. The upper extremitics of
the players were in full elevation. The distance
between the wrist and wall was measured with a
tape measure. The shoulder flexibility of the
players was evaluated on the same wheelchair in
order to prevent differences resulting from
wheelchair mechanical properties.2

7. Wheelchair basketball skills:

To assess the wheelchair basketball skills of
the players, a set of six ficld tests was developed
by Vanlandewijck et al evaluating lay-up,
wheelchair and ball handling, sprint capacity, shot,
wheelchair maneuverability, and pass accuracy
were used.”:

Test 1: Lay-up test

T'wo cones are positioned on the 3-point-line,
perpendicular to the intersection of the sidelines
of the free throw lanc and the bascline. The player
has to make as many lay-ups as possible within
two minutes. After each attempt, the player takes
his own rebound, drives around the opposite cone
with the ball, preparing for the next lay-up. The
score is the total amount of attempts plus the total
number of successful lay-ups.

Test 2: I'igure-eight + ball test

The player moves his wheelchair around the
two cones in a figure of eight during one minute.
‘The cones are positioned 5 m from each other,
symmetrically to the centre line of the basketball
court. The player has to control the ball while .
going around the cones. The score is the number
of times the player can cover the 5 m distance. If,
at the end whistle, the player crosses the centre
line of basketball court, this distance is valid.

Test 3: 20 m sprint test

The player takes a position behind the
baselinc. Following the signal of his partner, the
player has to cover the 20 m distance as quickly as
possible. Each player may have two attempts
within the two-minute period. The best result is
recorded.

Test 4: Zonc-shot test

The player starts at foul line. Following the
start signal, the player shoots as many baskets as
possible from outside the free throw lane in two
minutes. After each attempt, the player has to
shoot from a different, freely chosen zone. The
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score is the total number of successful throws in
two minutes.

Test 5: Figure-cight test

Except for the ball handling, this test is
identical to test 2.

Test 6: Pass for accuracy test

A 30 cm square is marked on the wall of the
sports hall. The centre of the square is at 1.2 m
above the ground. Following the start signal of the
trainer/coach, the player has to pass the basketball
towards the target during two minutes. Any kind
of pass is accepted with the restriction that the ball
may not bounce before hitting the target. The
player has to pass alternatively from behind the 4
and 8 m distance line. Each time the player hits
the square from bchind the 4 m line, one point is
scored, and from behind the 8 m line, two points
are scored.

8. Nottingham Health Profile:

The Nottingham Health Profile is a generic
health status measure developed to record the
perceived distress of patients in the physical,
emotional and social domains. It has been used in
a wide range of health problems and in general
population studies. It comprises 38 statements
(answered ‘yes’ or ‘no’) that form six sections of
distress; physical mobility (8 items), pain (8 items),
sleep (5 items), emotional reaction (9 items), social
isolation (5 items), and energy level (3 items).!5

Statistical analysis:

The statistical processing was performed
using the SPSS version 11.0 for Macintosh. For all
measurements, the differences between the groups
were analyzed with the Kruskal Wallis test. In
addition, thc Mann Whitney U test was used for
Post Hoc analysis, and the correlation analysis was
performed using the Pearson correlation test. The
level of significance for all statistical analysis was
set at a p value of <0.05.

RESULTS

The physical characteristics of the three
groups are given in Table 1. Players in the first
group were beginners at wheelchair basketball
(2.5%£1.5 years), the second group consisted of
players playing in the Turkish Wheelchair
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Basketball League (4.5%4.5 years) and the third
group players were in the National Turkish
Wheelchair Basketball Team (7.5+3 years). In the
results of the statistical analysis, it was found that
there were significant differences in the number of
years of experience between the first and second
groups (p<0.05), however there were no
significant differences betwceen the second and
third groups (p>0.05).

The medical cxamination identified 18
athletes with polio, seven athletes with
amputation, four athletes with paraplegia, one
athlete with muscular dystrophy, one athlete with
syringomyelia and one athlete with spastic
paraplegia. There were no significant differences
among the groups when age and body mass index
were compared (p>0.05). On the other hand,
there were significant differences among the
groups biceps and triceps skinfold thicknesses
(p<0.05). In all the groups, the players of the
Turkish Wheelchair Basketball Team had the least
skinfold thicknesses on the triceps and biceps.
There was no significant difference among the
groups when the grip strength was compared
(p>0.05). In addition, no significant difference was
found among the groups when shoulder flexibility
was compared (p>0.05).

There was a significant difference between the
distance covered by the first and third groups in
anaerobic capacity test. The first group completed
longer distances than the third group. There was
also a significant difference  between the
percentage maximal hecart rate of the first and
second groups. The players in the first group had
greater maximal heart rates than the second group.

In the aerobic capacity comparison, no
significant differences were found in the heart rate
(p>0.05), whereas significant differences were
found in the distance covered (p<0.05). The third
group completed the longest distance in all the
groups. The results of the Physical Fitness test are
shown in Table 2.

When quality of life status was compared
using the Nottingham [ealth Profile, no
significant differences were found (p>0.05). The
Nottingham Health Profile results are given in
Figure 1.
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In the analysis of the skall tests, the lay-up test,
slgmﬁcant differences were found among the
groups in 20 m sprint test, zonc-shot test, figure-
eight test, (p<0.05). However no significant
differences were found in the figure-eight +ball
test and pass for accuracy test (p>0.05). The first
group had the best scorc in the lay-up test. The
third group scored the best in the 20 m sprint test,
zone-shot test and figure-cight+ball test. In
addition, the third group had a greater score in the
pass for accuracy test than the first group
(p<0.05). These results are demonstrated in Table
2. The number of years of experience was found
to be correlated with the zone shot test, 20 m
sprint test and pass for accuracy test (p<0.05), but
was not found to be correlated with the lay-up
test, figure-eight+ball and figure-eight tests
(p>0.05). The classification points of the subjects
were not corrclated with the skill tests and
Nottngham Health Profile (p>0.05) (Table 3).
The results of the wheelchair basketball skill tests
are shown in Table 4.

DISCUSSION

The aim of this study is to identify the effect
of wheelchair basketball sports on the physical
fitness level of the players and the relatonship
between the number of years of playing wheelchair
basketball and the quality of life.

Anaerobic work capacity has an important
place in a varicty of spotts disciplines. The 30-
Second Wingate Anaerobic Test is a protocol
which has been used for many years in the
evaluation of healthy individuals. Vanlandewijck et
al compared the 30-second sprint test and the
Wingate anaerobic test on a roller ergometer and
reported that the high test-retest reliability of the
ficld test and the significant rclationship between
this field test and the Wingate anaerobic test under
laboratory conditions suggest that the 30-second
sprint is a reliable and valid tool for anacrobic
performance evaluation in wheelchair basketball.?

Woude et al divided 67 track athletes into 4
different functional classes. Tn their study, they
determined the class-related mean power output
for male and female athletes. They also found that

59

the mean maximum heart rate in the sprint varied
significantly among the track groups. They stated
that this outcome was significantly associated with
the personal characteristics of gender and hours of
training.!® In our study, anaercbic capacity was
evaluated using the 30-second sprint test and the
heart rate and distance were measured. The results
of the statstical analysis demonstrated that there
were no significant differences among the groups.
This outcome was explained by the fact that all
players had trained at least for one year and their
anaercbic capacity had developed, and it could be
related to the number of players.

Hutzler compared the aerobic and anacrobic
performance of 11 clite wheelchair basketball
players from Israel.!! The ergometric tests
included a continuous aerobic maximal peak work
capacity test and a 30-second arm-all-out
anacrobic test of mean anaerobic capacity and
peak anaerobic power. The wheeling tasks
included a 428 meter race, slalom and 6-minute
endurance race. No relatonship was found
between variables in the arm ergometric tests and
variables in the wheeling tasks. In our study, there
were no significant differences among the groups;
however there were significant differences in the
distance covered in the 6-minute endurance race.
After 30 seconds, the heart rate of the sprint test
subjects reached 83% of the maximal heart rate.
After the 6 minute endurance race test, the heart
ratc of the subjects reached 86% of the maximal
heart rate.

The skinfold test is used to estimate body fat.
Midha et al determined the effect of exetcise with
the wheelchair aerobic fitness trainer on
anthropometrics indices.? ‘They studied the effects
before and after 10 weeks of exercise and found
that the upper arm fat area decreased significantly.
In our study, according to the results of the
statistical analysis, there was no significant
difference among the groups when the body mass
index (BMI) was compared. On the other hand,
there were significant differences among the
groups when the skinfold value of the biceps and
triceps were compared. The number of years of
playing wheclchair basketball has an effect on
skinfold thickness. When the number of years of
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Table 1. Physical characteristics of the players.

e s - P — [ —

Age (years) 25+5 26+8 1.821
Height (cm) 176+8 168+9 15550 4.376 0.112
Body weight (kg) 72+13 58+9 62+8.4 7.789 0.020%*
BMI (kg/m2) 23.2+£3.9 20.7+3.2 21.4+1.3 4.164 0.125
Experience (years) 2.5%1.5 4.54.5 7.5+3 11.301 0.004*

Skinfold (mm)
Triceps 10+4 10£8 5£2 7.655 0.022*
Biceps 5+3 6+4 2+0.5 17.075 0.000*
Strength (kg) 4713 51+21 48+6 0.462 0.794
Flexibility (cm) 13+£8 18+7 16+7 2.819 0.244
Anaerobic capacity
MHR% 87+8 80+6 83%9 4.715 0.095
Distance (m) 101+17 79+33 84£12 5.606 0.052
Aerobic capacity
MHR% 87+6 84+13 867 0.312 0.816
Distance (m) 0.000*

612+169 951+184 9624150 18.438

* p<0.05. MHR: Maximal heart rate.

Table 3. Correlation of the number of years of experience and classification points with skill tests.

P e e e e e e e e e

A L !

Lay-up test -0.051 (0.780) 0.262 (0.147)
Figure eight+ball test 0.010 (0.956) 0.051 (0.781)
20 m sprint test 0.412 (0.019)* 0.246 (0.174)
Zone shot test 0.368 (0.038)* 0.086 (0.638)
Figure eight test 0.125 (0.496) -0.143 (0.434)
Pass for accuracy test 0.408 (0.020)* 0.205 (0.260)

*5<0.05,
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Table 4. Results of wheelchair basketball skills test.

skill 1 (m) 202445

743

221+60

10 303
skill 2 323 3+3 3+1 1.180
Skill 3 6+2 542 8+1 12.210
skill 4 9+2 7+2 10+1 12.269
Sklll 5 5+2 52

8+2

; i SEACRE ] e
5. Skill 22 Nurnber cf the 3 pomts in 2 mlnutes Sklll 3 number of the mund wtth bai! in one mlnute Skill 4 number of the raund WIthout
ball in one minute. Skill 5: Number of the 1 point in 2 minutes. Skill 6: Number of the shots in 2 minutes.

224:I:57

0.060
|

Rl

160

142,53

140 1

120 109,15

100

g

20 -

Group 1 Group 2 GrﬁupB
Figure 1. Total score of the Nottingham Health
Profile (0-600).

experience Increases, the skinfold thickness
decreases.

The hand grip dynamometer was used to
determine the strength of the players, and no
significant  difference was found among the
groups. This outcome was not only related to the
number of years of playing wheelchair basketball
but also the BMI. The BMI showed no difference
among the groups. In the literature, there arc no
studics about the hand grip strength of wheelchair
basketball players.

In healthy people, the shoulder flexibility test
is used. Wang et al assessed the ROM of shoulder

joints while the players were in the sitting position

and found the shoulder flexion ROM  to be
154.26164.423 'They used the goniometer to
assess the ROM. In the literature, there are no
studies about a specialized shoulder flexibility test
for wheelchair basketball players. We used a
centimetre measuring tape to measure flexibility.
We expected the shoulder flexibility of the
wheelchair basketball players to increase since
wheelchair restricts the mobility of the upper
bodics of players. Therefore, shoulder flexibility
might increase.

We compared the shoulder flexibility among
the groups and found no significant difference.

Vanlandewijck et al developed a basketball
skill tests covering 6 different skills for wheelchair
basketball players. There were no significant
differences among the groups in the figure- eight
+ ball test and pass for accuracy test.? On the
other hand, other tests showed significant
differences among the groups in our study.

The lay-up test was utilized to determine free
throw on the three point line which is a type of
throw frequently performed by players during
playing basketball. Thus, the number of years of
playing wheelchair basketball affects this skill. The
number of successful throws is important. For this
reason, the test of this skill is more important than
the figure- eight + ball test used to determine the
agility of the players. In the figure- cight + ball
test, agility is more important than the skill.

The 20 meter sprint test was used to
determine speed, and significant differences were
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found among the groups. It was found that the
number of years of playing basketball affected the
speed of the players.

The zone- shot test is similar to the lay-up
test. This test determines both agility and skills.
The score was determined as the total number of
successful throws. Tt was found that the number
of successful throws increased with the number of
years of playing basketball.

The figure — eight test is similar to the figure-
eight + ball test. All players were successful at
both of thesc tests (test 2 and test 35) for
. wheelchair basketball.

The pass for accuracy test was performed to
determine agility and skills. To be successful in this
test, the players nced to be experienced in
wheelchair basketball. Therefore, the players of
the national team got higher scores than those of
the other groups.

The Nottingham Health Profile is a generic
measurement tool developed to identify distress in
the physical, emotional and social aspects of the
lives of players. In the literature, there are studies
evaluating the mood status of wheelchair
basketball players; however there is no study
assessing the quality of life.

Paulsen et al compared mood states of college
able-bodied and wheelchair basketball players. The
mood states of 26 college wheelchair basketball
players were examined in relation to 11 able-
bodied college basketball players. The wheelchair
basketball players had significantly better mental
health profiles than the two comparison groups.!?
In another study conducted by Paulsen ct al,
wheelchair  athletes and non-athletes  were
compared on selected mood states. They found
that wheelchair athletes had a significantly lower
score on depression than the wheelchair non-
athletes but all scores were in the normal range.”®
In our study, The Nottingham Health Profile was
uscd to determine the quality of life of wheelchair
basketball players. We found no significant
difference among the groups and the score of all
players to be low. Physical activity, exetcise and
sports have a positive impact on the physical and
psychological health, self concept, body awareness
and motor development. Sports also provide an
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opportunity for social interaction.

Wheelchair basketball is an effective and
suitable sport for enhancing physical performance
and inducing positive physiological adaptations.
Thus, playing basketball is an important way of
increasing the quality of life for disabled people.
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