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Abstract

The aim of the study is to investigate the effect of sample core training program on the posture of male volleyball players. The
study was conducted with a total of 21 male volleyball players aged between 19 and 24 who are willing to participate in the
study and have no health problem and these participants were selected randomly. 11 of them were determined as the
treatment group while the other 10 was the control group of the study. A core training program was applied to the treatment
group three days a week for 10 weeks. On the other hand, the control group did not get any training but continued its daily
style. In the data gathering process, New York Posture Analysis (NYPA) evaluation form was used. The variables assessed
before and after the application for both of the groups were head, neck, central shoulder, shoulders, chest, upper back, lower
back, spine, trunk, belly, hip, foot and foot soles. For the analysis of the data gathered through NYPA, in order to compare pre-
and post test values of treatment and control groups, independent T test was used while for the comparison of pre- and post
test values of the treatment group , and for the comparison of pre- and post test values of the control group, dependent T test
was used. According to the statistical analysis of data, when pre- and post test dependent T test results of posture analysis in
the treatment group were compared, a statistical difference was found between the values of neck, chest, central shoulder and
lower back. The results of our study suggest that core training program contributes to the posture improvement in volleyball
players positively.
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1. Introduction

Identifying the physical fitness level of the sportsmen and the physical development caused by regular sports trainings
carried out to reach specific aims is of critical importance. This is mainly because body structure and qualities are
developed in trainings (Cimen and Gunay, 1996). Posture is the way in which each part of the body is placed into the
segments adjacent to itself and also in the most appropriate position considering the entire body. Posture is also defined
as the combinations of positions the joints have with each movement of body (Tung, 2008). When there is no
asymmetrical situation or deformity in one's body, then the posture is normal. Desirable posture can be defined as " the
posture where joints experience the least pressure and so use minimum energy (Can, 2008).

There is a great number of mechanisms to maintain posture. For the maintenance of posture, lots of structures
such as spinal cord, brain stem and cerebral cortex are included. Posture and equilibrium is maintained through the signs
coming from vestibular organ in inner ear and receptor through reflex way. These centres contributing to the maintenance
of posture and equilibrium not only produce posture and equilibrium but also deal with the starting and controlling of the
actions (Gunay, Tamer and Cicioglu, 2006).

Posture Analysis can be conducted in three dimensions as anterior, lateral and lateral. In the criteria of posture,
standard (good) and bad postures are taken into account (Karakus and Kiling, 2006). The aim of posture analysis is to
determine the present postural deviations in people and to provide suitable exercises regarding this, and also to analyse
the possible changes likely to happen in the future (Celik, 2007).

Elite sportsmen, in order to adjust the posture according to the requirements of their branches, use sensory
knowledge predominantly (Tetik, Kog, Atar and Kog ,2013). Each sports branch develops its own postural adaptations
specific to itself (Atilgan, Akin, Alpkaya and Pinar, 2012). During the performing of technical attempts in volleyball, a
dynamic sports branch, it is necessary for the players to protect their posture. By producing the appropriate equilibrium,
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all body movements such as serve, block and attack skills are assured to take place. That these skills are performed
successfully depends on the ability of the player to control postural sway. It is seen that volleyball players have more
body stability and different automatic postural control modes (Simsek and Ertan, 2011).

The part of the body that is called core is the place beyond one's abdominal muscles, that is, lower- upper
abdominal muscle. The location of core includes seratus located just next to upper abdominal muscle and obliques
located next to lower abdominal muscle, and at the back it resides in the the part from the waist to neck including the
muscle group enabling our skeleton to have an appropriate posture. The importance of strengthening the core is not just
because of the sporting endurance but because it enables a proper posture (http: //blog. milliyet. com. tr/)

Core training includes exercises that train the muscles controlling and stabilising belly, waist and hip actions. All of
these muscles work together so as to balance the body during the actions. The efficient transfer of the strength rising
through the action from leg to trunk or from trunk to leg is possible with the increase in strength of these coordinating
muscles. The method of core training differs from weight training in terms of application and also it is carried out so that
strength is saved during the process of improving the performance and rehabilitation (Savas, 2013).

The effect of core training on the endurance, flexibility and balance development of the muscles related to posture
in sedentary women was analysed and it is found out that there is a significant improvement in the endurance and
strength of lower back and abdominal muscles after the exercise program (Sekendiz et al. 2010). However, up to now,
the effect of core training on posture in sportsmen has not been studied yet. The aim of this study is to investigate the
effect of core training program on the postures of male volleyball players.

2. Methods

In the design of the study, quasi-experimental model with pre-post test control group was used. The participants of the
study consisted of a total of 21 male licensed volleyball players aged between 19 and 24 in Denizli. The treatment and
the control groups were randomly chosen and out of 21 volunteer students, 11 of them were determined as the treatment
group while the other 10 was the control group of the study. The researcher gave the participants some general
information about the study and emphasized that voluntariness is a key for the study.

The posture of the participants was analysed through New York Posture Analysis (NYPA) evaluation form. The
measurements for the posture analysis was conducted by the first writer. The posture of the participants in both of the
groups were evaluated in the beginning of the study and 10 weeks later. A core training program was applied to the
treatment group three days a week for 10 weeks. On the other hand, the control group did not get any training.

New York Posture Analysis Method: Possible Postural changes likely to happen in 13 different body segments
were observed and graded. According to this, it is graded as five (5) for normal posture; three (3) for moderate postural
problems; and one (1) for severe postural problems. The maximum point obtained in the scale can be 65 while the
minimum is 13. Scores in the range of >=45 are defined as "very good", 40-44 "good", 30-39 "middle", 20-29 "weak",
and <=19 as bad (Cagiran, 2010).

Core Training Program: A core training program was applied three days a week (Monday, Wednesday, Friday) for
10 weeks with a total of 30 sessions. The program consists of warm-up, core exercises and cooling. In the first 6 week of
the program, intermediate level and in the last 4 weeks advanced level of core training is applied.

In order to compare pre- and post test values of intergroup ( between treatment and control groups) independent T
test was used, while dependent T test was used for the values within the group.

3. Results

Table 1: The results of Pre- test independent T test Posture Analysis Obtained through NYPA

Variable Group N Mean Standard Deviation  Degrees of Freedom t P
et Com 10 jgg 822 19 0101 0921
T e 1 s 1os 1 o6 0529
o S 1 1202 o2
" Sl 10 333 822 19 0067 0,047

oo
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Foot Treatment 11 5,00 0,00 19
Control 10 5,00 ,000002

e e om0 5 o om
o Tee woon 5 o oo
SR L 5 om o
Central shoulder '(r:r;aritrrglent 1% g;g 132 19 0246 0808
gk o 357 5 o o
. 5 osa o
W feme o om 5 ow oo
et eanen 3% 10 sz om
Total nypa score I;r;?ttrrcr)llent 1(1) gi(z)g ggg 19 0618 0544

NYPA: New York Posture Analysis
When the pre test results of the groups are compared, no significant difference is found in posture analysis scores (p>0.
05). This result indicates that postural conditions of the treatment and the control groups are similar in the beginning of
the study.

Table 2: The results of Post test independent T test Posture Analysis Obtained through NYPA

Variable Group N  Mean Standard Deviation Degrees of Freedom t P
Head Treatment 11 5,00 0,00

Contol 10 460 084 19 15770131
Shoulder Treatment 11 4,45 0,93

Contol 10 380 103 19 1525 0144
Spine Treatment 11 5,00 0,00

Contol 10 440  0.96 19 2065 0,053
Hip Treatment 11 5,00 0,00

Conrol 10 480 063 19 1052 0,306
Foot Treatment 11 5,00 0,00 19

Control 10 5,00 0,00
Sole Treatment 11 4,81 0,60

Control 10 4,60 0,84 19 0687 0,500
Neck Treatment 11 4,45 0,93

Control 10 3,80 1,39 19 1273 0213
Chest Treatment 11 5,00 0,00 19 1577 0131

Control 10 4,60 0,84
Central shoulder Treatment 11 4,63 0,80

Contol 10 360 134 19 2,158 0,044
Upperbcak (T:r;itrrglent 13 g(z)g 1(1)4; L .
o Comdl 10 320 113 1 2775 0012
o I:r;{atmem i(l) 3:2(1) 822 19 0,687 0,500
Lowerback '(r:roer{attrr;ent 1(1) ggg 832 19 S
Total NYPA Score  Treatment 11 61,18 3,73 19 3073 0006

Control 10 53,20 7,68
NYPA: New York Posture Analysis
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It is found out that there is statistically significant difference in the post test results of central shoulder, trunk, lower back
and posture total scores for the benefit of the treatment group (p<0. 05). No significant relationship is found between the
other variables (p>0. 05). It can be inferred that the core training program contributes to the improvement of the posture
positively.

Table 3: The Results of Dependent T test Posture Analysis of the Treatment Group Obtained through NYPA

Variable Test N Mean Standard Deviation  Degrees of Freedom t P
Head Fl?(;gt 1 ggg 838 10 1491 0,167
Shoulder Ff’c:gt 11 232 38;‘ 10 -1,491 0,167
Spine nggt 1 ggé 888 10 -1,000 0,341
Hip Pe o n ggé 888 10 -1,000 0,341
o s U S0 0w 1
Sole PP(;; 1 jgi 828 10 -1,000 0,341
Neck FI:; 1 ijé égg 10 -2390 0,038
Chest Ff’or; 1 451(2)8 (1)88 10 -2390 0,038
Central shoulder II;’Orzt 1 igg (1)38 10 -2,887 0,016
Upperback F?(;(set m 2(7)3 182 10 1,491 0,167
Trunk F?ézt 1 jgg égg 10 -1,491 0,167
o A 1
Lowerback FF)’(:; 1 i;g égg 10 -2,390 0,038
Total NYPA Score FF:(;; " 2613(1)2 232 10 -6,169 0,000

NYPA: New York Posture Analysis
When the results of pre and post test posture analysis of the treatment group are compared, a statistically significant
difference is found between the values of neck, chest, central shoulder and lower back (p<0. 05). Therefore, it can be
suggested that the applied core training program contributed to the posture improvement of trunk and shoulder part.

Table 4: The Results of Dependent T test Posture Analysis of the Control Group Obtained through NYPA

Variable Test N  Mean Standard Deviation  Degrees of Freedom t P
Head Pre 10 4,60 0,84 9
Post 4,60 0,84
Shoulder Pre 10 3,80 1,03 9
Post 3,80 1,03
Spine Pre 4,40 0,96
Post 10 4,40 0,96 9
Hip Pre 4,80 0,63
Post 10 4,80 0,63 9
Foot Pre 5,00 0,00
Post 10 5,00 0,00 9
Sole Pre 4,60 0,84
Post 10 4,60 0,84 9
Neck Pre 10 3,60 1,64 9 -0,557 0,591
00
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Post 3,80 1,39
e geom
Central shoulder Flfczzt 10 ggg 123 9 0,000 1,000
Upperback Ff’ézt 10 ggg ﬁ’g 9 1,500 0,168
Trunk ;’é; 10 ggg ii’g 9 1,964 0,081
e o 10 450 oss 9
Lowerback FI)D(;; 10 gég é;i 9 1,000 0,343
Total NYPA Score 5;; 10 gggg ggg 9 1,168 0,273

When the results of pre and post test posture analysis of the control group are compared, no statistically significant
difference is found (p>0. 05).

4. Discussion

In our study, we tried to investigate the effect of core training program on the postures of male volleyball players and
found that this program developed the posture of the sportsmen positively.

The body parts where postural improvements were specifically observed are central shoulder, trunk and lower
back. This suggests the idea that core training affects the endurance and the strength of trunk muscles.

An earlier study also supports our view. Sekendiz et al. (2010) investigated the endurance, flexibility and balance
development of the muscles that core training affects in terms of posture. After an 8 week of exercise program applied to
21 sedentary women, they stated that there was a good improvement in the endurance and the strength of lower back
and abdominal muscles.

In the control group, where there is no training program applied, any postural improvements are not observed. The
fact that they haven't done any exercises during the applied training program even though they were sportsmen may
explain that there is no improvement on the variables tested. It can be said that daily life has no effect on postural
conditions.

5. Conclusion and Suggestions

The results of our study suggest that core training program contributes to the posture improvement in volleyball players
positively. Since it is a strength training model conducted with body weight, it can be easily carried out by individuals,
team sportsmen and those doing sports by health reasons even if their economic conditions are poor and they do not
have necessary physical conditions.

The improvement of posture is especially important for the volleyball sport, for the sports requiring a tall height and
for tall people doing sports for health. It would be beneficial to include core training into training programs in order to fix
postural problems. Core program can also be suggested to the sportsmen of other branches, where shoulder and trunk
segments have postural sway.

Regarding the injuries in sports, postural problems and the lack of opportunities, trainers and sportsmen can be
given the necessary educations so as to make core trainings more common.

Since core training focuses on the muscles in the body centre and strengthen these muscles and it is the
combinations of the systematic exercises performed to improve and maintain posture, it is also beneficial to include it in
almost every sports branch and in the programs of those doing sports.
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