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Abstract

Background: Archery is a target accuracy sport because the goal is to shoot arrows at the target as precisely as possible.
Athletes with good muscular strength and endurance will provide an excellent advantage for archers to perform at their
peak. In the sport of archery, balance is needed because it must be able to hold the body while, on the other hand,
aiming to release the shot.

Objective: The study aimed to investigate the significant difference in left and right handgrip strength and left and
right foot balance between recurve and compound archers.

Method: For this study, thirty (N=30) state-level and above male archers, fifteen (N=15) each for recurve and
compound archery, divided into two groups, were selected randomly. The subjects' ages ranged from 16 to 18
(17.00+0.79) years. Handgrip Dynamometer and Stork Stand Test were administered to obtain data on handgrip
strength and balance of archers. The descriptive and independent 't' tests were employed, and the level of significance
was set at 0.05.

Result: The result revealed the insignificant mean differences in both LHS and RHS between the recurve and
compound archers as the respective obtained 't’=1.21 and 1.27 were lesser than the tabulated 't’=2.048 at 0.05 level of
confidence (p>0.05). Further, there were also insignificant differences in LFB and RFB between the recurve and
compound archers as the calculated 't’=0.55 and 1.03 was lesser than the tabulated 't’=2.048 at 0.05 level of confidence
(p>0.05).

Conclusion: Handgrip strength and balance of motor components are the most critical factors in the peak performance
of archers. Handgrip strength can provide an excellent advantage for archers in holding the bow longer, pulling a bow,
aiming (holding), and releasing arrows. Balance can maintain a stable position and aim at the right target for the archers.

Keywords: Archery, Handgrip strength, Balance, Recurve and Compound.
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1. Introduction

Archery is a target accuracy sport, because the goal is to shoot arrows at the target as precisely
as possible (1); (2). The physical components required in archery include: physical condition,
muscle strength, muscle endurance, and technique (3); (4). Archery in practice is a sport that
requires coordination, endurance, flexibility, length of pull, and balance to form good archery
techniques (5). Muscular endurance can be defined by the ability to repeatedly produce
voluntary strength or to maintain voluntary strength production by certain muscles or muscle
groups at sub-maximal levels for a long time (6). The use of arm muscle endurance in archers
is when pulling a bow, aiming (holding), and releasing arrows (7). Athletes with good muscular
strength and muscular endurance, it will provide a great advantage for archers to perform at
their peak (8); (9). In addition, archery requires upper body and core muscle strength that
mobilizes major muscle groups (10). In archery, one arm is used to hold (push) the bow in a
stable position while the other arm pulls the bowstring, with increased muscle tremors to hold
the arrow target alignment until arrow release (11). Grip strength is important in many kinds
of sports: grip of golf putter determines effectiveness of strike; battery of special tests permits
to prognosticate successfulness in sleigh and bobsleigh; grip strength permits to increase
accuracy of archery; grip strength is an informative factor of successfulness and sportsmanship
prognostication in hockey; simulation of different grip variants permits to find dependence
between strength, area of contact and kind of grip; construction of models permits to
prognosticate maximal grip strength; in analysis of mountaineers’ physical fitness electric
myographic study of grip strength is rather effective (12); (13). Arm muscle strength training
in archery is one of the important factors in archery to shoot according to the right targets to
get a high score (14). The hand grip strength is an objective component of upper extremity
functional integrity, as well as an indication of the individual’s muscle strength (15). The hand
grip strength is also an indication for the functional completeness of the upper-extremity and
one of its most important tasks (16).

In the sport of archery balance is needed because it must be able to hold the body while on the
other hand aiming to release the shot (17). Balance is the ability to maintain the neuromuscular
system (nerve-muscle system) in a static condition, or control the nerve-muscle system so as
not to fall or collapse; or the ability to maintain the neuromuscular system in a static condition,
or control the neuromuscular system in an efficient position or attitude while moving (18).
Balance is defined as the relative ability to control the centre of mass or centre of gravity against
the base of support (19). Balance ability is related to skill level for archers, with the more
proficient archers displaying greater balance ability prior to the arrow shot (20).

2. Objective

The objective of the present study is

1. To investigate the significant mean differences in left and right handgrip strength
between recurve and compound archers.
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2. To investigate the significant mean differences in left and right foot balance between
recurve and compound archers.
3. Methods

3.1 Selection of Subjects and Test
For the present study, thirty (N=30) male archers played state level and above, and fifteen
(n=15) each from recurve and compound archer groups were selected randomly. The age of
the subjects was ranged between 16 to 22 (19.00+0.79) years. All the archers were right-handed
shooters. The height and weight of the recurve archers ranged between 164 cm to 177 cm
(170.08+3 and 55kg to 70kg (60.27+5.13), respectively, and the compound archers ranged
between 167 cm to 180 cm (172.7+3.93 and 56kg to 71kg (64.27+4.61) respectively.

3.2 Collection of Data
The data on handgrip strength and body balance were collected from each fifteen (n=15)
recurve and compound archers by administering the Handgrip Dynamometer and Stork Stand
Test, respectively. The data on handgrip strength and body balance were expressed in
kilograms and seconds.

3.3 Data Analysis
The descriptive and independent ‘t’ tests were employed to determine the data characteristics
and significant mean differences in handgrip strength and body balance between the recurve
and compound archers. The level of significance was set at 0.05.

4. Results

The pertaining handgrip strength and balance data were treated using descriptive analysis to
find the mean (M), standard deviation (SD), and others. The independent ‘t’ test was used to
find out the significant differences in left and right handgrip strength (LHS & RHS) and left
and right foot balance (LFB & RFB) between the recurve and compound archers, as shown in
table 1 and 2.

Table 1: Descriptive and Mean Comparison of Left and Right Handgrip Strength
between Recurve and Compound Archers.

Variables Group n M SD MD | SED | df | t-value p
4480 | 3.75

LHS Recuve | 5 173 | 143 | 28 | 121 | 024
Compound 46.53 4.07

RHS 15 180 | 142 | 28 1.27 0.22
Compound 49.47 3.91

Insignificant at 0.05, where tabulated t(.05(28)= 2.048

Table 1 reveals the mean (M) and standard deviation (SD) of LHS for recurve and compound
archers were 44.80+3.75 and 46.53+4.07, respectively. Further, the mean (M) and standard
deviation (SD) of RHS for recurve and compound were 47.67+3.87 and 49.47+3.91,
respectively. There were found insignificant mean differences in both LHS and RHS between
the recurve and compound archers as the respective obtained ‘t’=1.21 and 1.27 were lesser than
the tabulated ‘t’=2.048 at 0.05 level of confidence (p>0.05). However, the mean value of the
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compound is greater than the recurve in both LHS and RHS. The graphical presentation of
means of LHS and RHS between the recurve and compound of archers is shown in figure 1.
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Figure 1: Means of LHS and RHS between the Recurve and Compound of Archers

Table 2: Descriptive and Mean Comparison of LFB and RFB between Recurve and
Compound Archers.

Va”sab'e Group | N | ™ SD | MD | SED | df | tvalue | p

LFB Recurve | g | 4920 | 1999 1 o | 537 | 28 | 055 | o058
Compound 45.67 14.99

RFB Recurve | g | 5687 | 2066 1 o0 | 630 | 28 | 1.03 | 031
Compound 50.27 13.60

Insignificant at 0.05, where tabulated t(.05(28)= 2.048

Table 2 reveals the mean (M) and standard deviation (SD) of LFB for recurve and compound
were 49.20+19.59 and 45.67+14.99 respectively. On the other hand, the mean (M) and standard
deviation (SD) of RFB for recurve and compound were 49.20£19.59 and 45.67+14.99
respectively. Further, there were insignificant differences in LFB and RFB between the recurve
and compound archers as the calculated ‘t’=0.55 and 1.03 was less than the tabulated ‘t’=2.048
at 0.05 level of confidence (p>0.05). However, the mean value of recurve is greater than the
compound archers in both LFB and RFB. The graphical presentation of the means comparison
in both LFB and RFB between the recurve and the compound is shown in figure 2.
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Figure 2: Means of LFB and RFB between the Recurve and Compound of Archers

5. Discussion of Finding

The finding of the present study shows that in the results of the independent ‘t’-test, there was
an insignificant difference in the LHS and RHS between the recurve and compound archers.
The results might be that both hands are equally important in the performance of pulling a bow,
aiming (holding), and releasing arrows. In archery, because of both hands are used to grab bow
and string, the hand grip strength for both hands significantly impacts the performance and
scoring in an advantageous way (21). The arrow and the bow can be held with the right or left
hand if they are at the point of choice of hand (22). Ideally, the same force dominates the both
hands (23); (24); (25).

However, the mean value of compound archers is greater than the recurve archers in both LHS
and RHS. The results might be due to the compound players possessing more strength and
endurance of hand muscle. Because the compound bow is heavier than the recurve bow, the
poundage of the bow is also more significant than the compound bow. Compound archers must
hold the bow steady and aim without undue muscle fatigue.

Again, there was an insignificant difference in LFB and RFB between the recurve and
compound archers. The result might be due to the fact that the LFB and RFB of both recurve
and compound archers are equally important. Both the left and right feet balance the whole
body weight equally. However, the mean value of the recurve is greater than the compound
archers in both LFB and RFB. The results might be because the length of the recurve bow is
longer than that of the compound bow. Therefore, recurve archers need to balance the bow in
a more stable position. Therefore, trainers need more concentration and focus on balance
training to decrease body sway in recurve and compound archery. This training could be
organized with visual feedback during shooting.

6. Conclusion

Handgrip strength and balance are the essential factors responsible for achieving archers' peak
performance. Handgrip strength can provide an excellent advantage for archers to hold the bow
in a stable position, pull a bow, aim (holding), and release the arrows. Good balance can
maintain a stable position and aim at the right target for the archers. Therefore, the coaches,
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trainers, and archers must understand how knowing muscular handgrip strength and balance
affects performance.
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