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Abstract

Research related to arm bone density of badminton players focused mainly on humerus, how much forearm exposed to
physical load is affected by this stress has been studies less. Thus, the aim of this study was to investigate mineral density of
dominant and non-dominant forearm bone mineral density of badminton players who have been regularly playing badminton

for 10 years. 12 male badminton players whose dominant arms were the same voluntarily participated in this study. Bone
Mineral Density (BMD) of the players was evaluated with Dual X Ray Absorptiometry (DEXA). Data was evaluated with SPSS
23. Controlled research method was used to estimate BMD of the players. Differences between dominant and non-dominant
arms were assessed with a non-parametric test, Wilcoxon Signed Rank Test. P value was set at p<0.05. Significant difference
was found between BMD of dominant right ultra-distal part and BMD of non-dominant left ultra-distal part (z:-2,94, sig:0,00)
and between BMD of dominant right proximal part and BMD of non-dominant left proximal part (z:-2,09, sig:0,03). There was
no significant difference between dominant proximal 1/3 part and non-dominant proximal 1/3 part (z:1,85, sig:0,06). As a result,

long-term badminton training has positive effects on BMD.
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INTRODUCTION

Osteoporosis is a metabolic bone illness
characterized by decrease in BMD and bone
strength, bone fragility and increase in fracture risk,
deformation in bone tissue. Osteoporosis is a big
threat for public health (2,8)

Maximizing BMD till the age of 30 is of great
hindering  or  postponing
osteoporosis. Therefore, protective measures should
be taken during childhood or youth and increasing
BMD should be at the highest level if possible (4).
Although genetic factors seem to affect bone mass,
hormonal situation and nutrition can

importance  for

exercise,
change bone structure (15). Changes in exercise,
nutrition and hormonal changes with the aging
shape the skeletal structure. BMD increases acutely
till the ages of 15-20 and this increase continue
slowly till the age of 30 (5). 60% of the bone
development appears in adolescence, the earliest age
of reaching peak bone mass (PBM) is 17-18 and 35 at

the latest (16). PBM acquired during young
adulthood is under genetic control and is an
important indicator of BMD of farther ages (12).

Physical activity help bones tolerate high level
of stresses and it is effective during growth period
(16). Bone is an active tissue which develops when
exposed to load and weaken when the load does not
appear. Bone tissue changes and adjust to resist
against the load by strain, flexion and compression
(17). A study indicates that high frequency of
physical activity during early ages is important to
hinder osteoporosis (14). Most studies state that
regular physical activity positively affects bone
health (7,10). Numerous studies have investigated
the effects of a specific sport on BMD (19,3).
However, there are almost no study investigating
especially effects of long-term interaction with
badminton on BMD of forearm.

Although there are many methods evaluating
bone tissue, Dual Energy X-Ray Absorptiometry
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(DEXA) is a method to evaluate BMD and bone
mineral content (13). DEXA is accepted as golden
standard due to its value, usage limitedness and
qualified technical personnel. It provides certain
results in bone mineral content measurements (16).

Due to aforementioned reasons, the aim of this
study was to investigate BMD in dominant and non-
dominant arms of badminton players. Determining
BMD of dominant and non-dominant forearm of
athletes playing badminton for a long time is
thought to play an important role in exploring the
effect of badminton on BMD.

MATERIAL AND METHOD

Twelve badminton players whose dominant
hands were the same voluntarily participated in this
study. Players having at least ten years of
badminton experience, with no orthopedic health
problem and with acceptable BMD according to age
and gender were included in this study. Each
participant was informed about the content of the
study and their consent was obtained. The body
height and body weight were measured after taking
the position in anatomical posture in such a way
that heels adjacent, holding breath, head on the
frontal plane, overhead plate touching the vertex
point and the measurements were recorded in "cm"
and "kg". The body height of the subjects was
measured with stadiometer with a precision of + 1
mm (Seca 213). The body weights were measured
with an electronic scale with a precision of + 100 g
(Seca 760). Physical characteristics of the participants
are presented in Table 1.

Table 1. Physical characteristics of badminton players

Variables (n=12) Mean+SD
Age (years) 20.33+2.54
Height (cm) 178.00+6.19
Body Weight (kg) 78.50+5.36

Bone mineral density measurement

BMD of the dominant arm (forearm) with
which players use the racket and non-dominant arm
was measured with the method of Dual X Ray
Absorptiometry (DEXA). Forearm bones were
radioed with Hologic QDR-4500 A and Hologic 4500
C. Specific areas such as radius and ulna were
chosen with the help of software of the system.
Analysis was carries out on ultra-distal and 1/3
proximal bone areas and BMD of three different
areas were calculated as g/cm?2.
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Figure 1. Reference areas (for dominat and non
dominant forearm).

Data were evaluated with SPSS 23. Controlled
research method was used to estimate BMD of the
players. Therefore, Wilcoxon Signed Rank Test, a
non-parametric test, used to determine
differences in BMD of the right and left forearms of
the badminton players. P value was set at p<0.05.

RESULTS

was

Significant difference was found in BMD
between dominant right ultra-distal area and non-
dominant left ultra-distal area (z:-2,94, sig:0,00) and
between dominant right middle proximal area and
non-dominant left middle proximal area (z:-2,09,
sig:0,03). No significant difference was found in
BMD between dominant proximal 1/3 area and non-
dominant proximal 1/3 area (z:1,85, sig:0,06). Results
are given in Table 2.

Table 2. BMD of dominant and non-dominant forearm
reference areas

Variables (n=12) (g/cm?) Mean+SD Z sig
Right Ultra BMD 0.58+0.09
-2.94 0,00

Left Ultra BMD 0.53+0.89 ’
Ri i .8620.

ight IYllddle BMD 0.86+0.09 209 0,03
Left Middle BMD 0.82+0.09
Right 1/3 1.10+0.09
Left 1/3 1.0720.10 18 006

It was determined that BMD was really high in
dominant forearms of the badminton players,
especially areas which are actively used during
badminton play non-dominant

forearm. In view of these findings, long-term

compared to

badminton exercises can be said to be positively
effective on BMD.
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DISCUSSION and CONCLUSION

The main finding of this study was that
badminton players with long-term badminton
experience have a higher BMD in dominant forearm
than non-dominant forearm. Another important
finding is that dominant forearm ultra-distal area
and middle proximal area have a higher BMD
values than proximal 1/3 area which is less effective
while playing badminton.

It is suggested that BMD increases with increase
in exercise and fitness level (1,6). A decrease in
exercise level is stated to lead to an increase
osteoporotic  fractures. Researchers
negative significant relationship
osteoporotic fractures and exercise highlighted that
individuals with a more active life have more BMD
(10).

stating a
between

A study which compared BMD of badminton
and ice hockey players stated that badminton
players had more BMD than ice hockey players.
Given that badminton players use forearm actively
during the game, it can be concluded that
badminton players have more BMD than ice hockey
players (4). Another study compared BMD of long
distance runners, tennis players and sedentary
individuals with DEXA and found out that tennis
players had significantly higher BMD values than
other groups (18). It can be said that forearms of the
tennis players are exposed to high amount of stress
as that of badminton players.

Results of different measurement applied to
different bone areas of upper body suggest that
dominant arm have 20% higher BMD than non-
dominant forearm while the extend of difference is
5% in sedentary individuals (11). This finding
supports our results.

Previous studies focused mainly on humerus as
a target area for bone characteristics of badminton
players, limited study investigated how much
forearm is affected by this stress exposed to high
level of physical stress. Our study investigated only
forearm area (radius and ulna) and compared BMD
levels in dominant and non-dominant arms.

A similar study investigated BMD levels of
humerus and ulna bones of both arms in women
playing squash. This study presented positive
correlation between BMD of dominant humerus and
training years (r= 0.63-0.69) (9). This finding is
similar to ours.
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In conclusion, it is deduced that BMD of
dominant forearm is significantly higher than non-
dominant forearm in badminton players with a
long-term experience. It can be suggested that the
same study should be applied to a broader
experimental group.
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