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ABSTRACT
Article Info: ¢ [oIJEEME Considering the positions that the shooter chooses during shooting in different disciplines, it
Received: 22 Oct 2019 : seems that the activity of deltoid and supraspinatus muscles which are common muscles during move-
Accepted: 26 Jan 2020 © ment, varies in different disciplines. Therefore, the purpose of the present study was to evaluate and
Available Online:01Mar2020 . compare the electrical activity of deltoid and supraspinatus muscles between three shooting disciplines.

YIETEEE 24 shooters (8 archers, 8 air pistol shooters, and 8 air rifle shooters) participated in the study.
They performed shoulder abduction and scaption at 60 and 90 degrees. The electrical activity of deltoid
and supraspinatus muscles was then recorded using surface electromyography. The data were analyzed
by using ANOVA and Tukey’s test at the significance level of P<0.05.

IR The activity of anterior deltoid muscle at 60 and 90 degrees of abduction and the activity of middle
deltoid and supraspinatus muscles only at 90 degree of abduction was significantly higher in the archery

Key words: group than in the air pistol group (P<0.05).
Archery, Air rifle, Air The higher electrical activity of deltoid and supraspinatus muscles in archery sport may be
pistol, Electromyo- © related to the tensile force of the bow and the greater arm angle at the shoulder joint during this type of
graphic activity.  shooting compared to air pistol and air rifle shooting.
Extended Abstract activity affecting sports skills is affected [1]. Shooting is
one of the most important sports competitions in the world
1. Introduction such that the number of gold medals obtained in shooting
competitions is equal to that in athletics and swimming
thletes in various sports need to perform competitions [2]. A review of previous studies shows that
continuous exercises and strengthen cer- most researchers have examined shooting disciplines from
tain muscles of the body to achieve high various other aspects, including posture and postural defor-
levels of performance, and have to spend a mities, musculoskeletal pain, and balance [3-5].
lot of time training under the predominant
physical condition of that sport. As a result, depending on Considering the position that athletes use in different
the predominant condition of each sport, the level of muscle shooting disciplines, it seems that the deltoid and supraspi-
e eeeeeeeeeeee et R R e R R E RS e R RS R £ E 1R RS R R b et -

* Corresponding Author:

Seyyed Hossein Hosseini, PhD.

Address: Department of Sports Pathology and Corrective Exercise, Faculty of Physical Education, University of Guilan, Rasht, Iran.
Tel: +98 (919) 9196275

E-mail: hoseini.papers@gmail.com



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1
https://orcid.org/0000-0003-0052-3672
https://orcid.org/0000-0003-1154-0531
https://orcid.org/0000-0001-5611-8161
https://doi.org/10.32598/biomechanics.5.4.5
https://crossmark.crossref.org/dialog/?doi=10.32598/biomechanics.5.4.5
http://jams.arakmu.ac.ir/page/12/About-the-Journal

March 2020. Vol 5. Issue 4

o 100
2 80
s
- 60
[*]
g*; 40
5 ®
g 0
< 60 Degree 90 Degree 60 Degree 90 Degree
Abduction  Abduction  Scaption Scaption
Elbow Air rifle Air gun
Journal of

Sport Biomechanics
Figure 1. Electrical activity of anterior deltoid muscle during ab-

duction and scaption for three shooting groups. *significant differ-
ence between archery and air pistol groups

natus muscles are involved in performing the movement,
each of which has a relative role in each discipline. More-
over, due to the adaptive changes in posture, the position of
shoulders may changes and therefore, it is expected that the
activity of the muscles involved in sport performance will
also change. By studying the electrical activity of muscles
while identifying pathological stresses and adaptive muscle
weaknesses due to specific shooting sports skills, it is possi-
ble to return the level of muscle activity to normal state with
appropriate exercise interventions, and play an effective role
in maintaining the physical health of athletes through train-
ing, prevention and treatment of such weaknesses. In this
regard, the aim of this study was to compare the electrical
activity of deltoid and supraspinatus muscles in two com-
mon positions used by shooters (abduction and scaption).

2. Methods

A total of 24 shooters (8 archers, 8 pistol shooters and 8
rifle shooters) participated in the study. They performed
shoulder abduction and scaption movements up to 60 and
90 degree angles concentrically, and the electrical activity

100
(]
3 80
>
= 60
=]
S 40
8 20
5
% 60 Degree 90 Degree 60 Degree 90 Degree
L Abduction  Abduction  Scaption Scaption

Elbow  Airrifle Air gun
Journal of

Sport Biomechanics
Figure 3. Electrical activity of posterior deltoid muscle during ab-
duction and scaption for three shooting groups. *significant differ-
ence between archery and air pistol groups
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Figure 2. Electrical activity of middle deltoid muscle during ab-

duction and scaption for three shooting groups. *significant differ-
ence between archery and air pistol groups

of deltoid and supraspinatus muscles was then recorded
by surface Electromyography (EMG) using an 8-channel
EMG device (MegaWin, Finland). The sampling frequency
of EMG signals was set to 1000 Hz and the signal-to-noise
ratio was 110 dB [6]. After getting familiar with the test and
adapting the speed of elevation movement, the subject per-
formed arm elevation movement in abduction plane with
the dominant hand and external force.

First, MVIC tests were performed. Then the electrical ac-
tivity of the deltoid and supraspinatus muscles was record-
ed during arm elevation in abduction and scaption planes
at 60 and 90 degrees while holding a hand weight (5% of
body weight) [7]. To analyze the data obtained from EMG,
Megavin software and a 10-450 Hz band-pass filter were
used [8]. To normalize the EMG signals, the RMS data of
each muscle was divided by the MVIC of that muscle and
then multiplied by 100. For this purpose, for each muscle,
the maximum electrical activity was recorded in 5 seconds
and it was used as a reference level for comparisons. Data
were analyzed using one-way ANOVA and Tukey’s test at
the significance level of P<0.05.
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Figure 4. Electrical activity of supraspinatus muscle during ab-
duction and scaption for three shooting groups. *significant differ-
ence between archery and air pistol groups
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3. Results

The results of this study show that the electrical activity
of the anterior deltoid muscle at 60° abduction (P=0.018),
90° abduction (P=0.014) and 90° scaption (P=0.045) was
significantly different between the archers and air pistol
shooters; however, at 60° scaption (P=0.58), there was no
significant difference between groups (Figure 1). As can be
seen in Figure 2, the activity of the middle deltoid muscle
was significantly different only at 90° abduction (P=0.017)
between the archery and air pistol groups. There was no sig-
nificant difference between shooting groups at 90° scaption
(P=0.14) and 60° scaption (P=0.31) states. There was also
a difference between groups at 60° abducted position, but
Tukey’s test results showed that the difference was not sig-
nificant (P>0.05). Figure 3 shows that in none of positions
the posterior deltoid muscle activity was significantly differ-
ent between shooting groups (P>0.05). Finally, according to
Figure 4, supraspinatus muscle activity was significantly
different between the archers and air pistol shooters at 90°
abduction (P=0.007), but not at 60°abduction (P=0.055),
90° scaption (P=0.19) and 60° scaption (P=0.14) states.

4. Discussion

The results showed that the electrical activity of the ante-
rior deltoid muscle in the abducted position and the activity
of the middle deltoid and supraspinatus muscles only in the
90° abducted position were significantly higher in the ar-
chery group than in the air pistol group. The anterior deltoid
muscle in archery is involved with the horizontal move-
ment of the dominant arm. This muscle is not the main
that causes horizontal abduction movement; hence, it is not
appropriately strengthened in archery exercises. Previous
studies have shown that the increased intensity of muscle
activity can be due to its weakness and recall of more fibers
[9]. The middle deltoid muscle in air pistol shooting, un-
like other disciplines, is the active main muscle; hence, it is
strengthened by long-term shooting training. Following the
strengthening and increase of muscle strength due to repeti-
tion and training, its recall and activity also decrease [10].

5. Conclusion

The results of our study showed that the electrical activity
of the posterior deltoid muscle in none of the conditions
evaluated in this study was significantly different between
the three shooting groups. Hence, it can be said that this
muscle works equally in three shooting disciplines. On the
other hand, this muscle has no role in shoulder scaption;
hence, it cannot be expected that the level of activity in this
position differs between the three groups. It seems that the
level of supraspinatus muscle activity in 60° abducted posi-
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tion is almost the same between shooting groups. However,
since the shoulder of dominant hand during air pistol shoot-
ing is abducted at 90 degrees, training and repetition in this
position makes the muscle stronger at this angle and acts
with less activity in this position.
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