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Abstract

Purpose: The aim of this study was to examine the effects of Pilates equipment-based back and spine stretching exercises on
balance control ability, upper trapezius muscle tension, and total vital capacity (FVC) in healthy adults.

Methods: This study included 16 undergraduate students enrolled at S University in Chungnam. Balance ability was measured
using Tetrax, while respiratory capacity was assessed using a spirometer. The muscle tension of the upper trapezius was evaluated

using myotone at pressure points.

Results: After stretching, a significant difference in balance was observed only when participants had their eyes closed among
the stability indices (p < 0.05). Furthermore, significant differences were found in both upper trapezius muscle tone and forced
vital capacity (FVC) after stretching (p < 0.05). During the follow-up period, a significant difference was observed only in FVC

(p < 0.05).

Conclusion: Stretching exercises performed with Pilates equipment have a significant impact on balance, muscle tone, and

respiratory capacity

1. Introduction

In modermn society, many tasks can only be solved using
computers, leading to an increase in the time spent sitting in front
of them [1]. This sedentary behavior is associated with the onset
of musculoskeletal diseases, particularly in areas such as the neck
, waist, shoulders, and back, which are commonly affected by
computer-related work [2][3][4].

The importance of stretching is emphasized as a solution to
these problems. It relieves muscle tension, reduces pain, and
contributes to improved function and quality of life [5][6]. In
particular, applying stretching to individuals with back pain
reduces pain and improves function and quality of life. Stretching
of the thoracic and lumbar spine can improve the function of

daily living activities by increasing joint range of motion

[71[8][9]. Even in cases of back and neck pain, stretching has
been shown to have a positive effect on reducing pain [5][6].
These stretches can effectively reduce both acute and chronic
pain, which may be attributed to pain control mechanisms [10].
Among stretching methods, the Pilates method significantly
increases muscle activation and can also positively improve
flexibility, and capacity
[11][12][13][14]. Based on previous research results, we plan to

balance, cardiorespiratory
apply a stretching method using Pilates equipment [15].

This study suggests the possibility of clinical use of Pilates
equipment and will contribute to the development of effective
prevention and management strategies for back and spine health.
Therefore, the purpose of this study was to investigate the effects
of back and spine stretching exercises using Pilates equipment on

balance control ability, upper trapezius muscle tension, and total
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vital capacity (FVC) in normal adults.

2. Subjerct and methods

2.1 Subject

This study was conducted on 16 college students attending S
University in Chungcheongnam-do. The age was 22.00 + 2.22
ears, height was 172.56 = 5.03 cm and body weight was 75.67
+ 14.21 kg [Table 1].

2.2 Study procedure

In this study, back and spine stretching was performed using two
stretching devices. The first device, the Advanced Split (Motion
Care Company, Korea), was used to stretch the general back
muscles. The second device, the Wholebody Spineback (Motion
Care Company, Korea), was applied to stretch the spine and
overall anterior trunk muscles. Stretching using each device
consisted of 3 sets of 12 repetitions, with 1 minute of rest
between sets. The total stretching time was 20 minutes. All
exercises were performed after detailed training to the participants
in advance.

Measurements were taken a total of three times before
intervention, after stretching, and follow-up. Balance ability was
measured using Tetrax and respiratory rate was measured using
a spirometer. Muscle tone was evaluated at the tender point of the
upper trapezius using myotone.

2.3 Statistical analysis
SPSS for Windows (version 22.0) was used to analyze the data
in this study. Normality was assessed using a normality test.

One-way repeated measures ANOVA was conducted to determine
differences according to the intervention period (before, after, and
follow-up), and Fisher's LSD (Least Significant Difference) test
was used for post-hoc comparisons. The level of statistical

significance was set at a = .05.

3. Results

After stretching, a significant difference in the change in
balance control ability was observed only in the ST EC group (p
< 0.05).

There was a significant decrease in post-stretching compared to

pre-stretching, and a significant difference was also observed

3 <

between follow-up and post values (p < 0.05, see Table 2).
After stretching, significant differences were observed in both
upper trapezius muscle tone and FVC (p < 0.05).

There was a significant decrease in upper trapezius muscle tone
post-stretching compared to pre-stretching (p < 0.05, see Table 3).
FVC
post-stretching and follow-up compared to pre-stretching, and

Following  stretching, significantly ~ increased in

there was also a significant difference between follow-up and post
values (p < 0.05, see Table 3).

[Table 1] The General subject characteristics

Variable N=16
Age(year) 22.00+2.22
Height(cm) 172.56£5.03
Weight(ke) 75.67414.21
Mean+SDa
[Table 2] Changes in balance control after stretching
Follow-u effect
pre post P F p size(n2
)
wprpo LS 3TELL O 3TEA T s o0 03l
wpLEc LD 4RS00 0y ons 0060
154242, 1593+4. 153242,
ST EO 29 20 87 0.26 0.770 0.015
17.98+3. 17.1242.  17.90+2.
ST EC 04b S4ac b 3.89 0.025% 0.100

*p<0.05 (MeantSD), EO: eye open, EC: eye close, a Statistically different from
pre, b Statistically different from post, ¢ Statistically different from Follow-up.

[Table 3] Correlation between lower extremity muscle strength and balance ability

Follow- effect
pre post F p size(n2
up )
Upper
Trapezius 24.89+1. 243241, 2448+l
muscle 17 352 50 4.47 0.015* 0.113
tone(Hz)
4.65t1.4 512405 4.97+1.1
FVC Tbe %a la 4.56 0.014* 0.115

*p<0.05 (MeantSD), FVC: Forced vital capacity, a Statistically different from
pre, b Statistically different from post, ¢ Statistically different from Follow-up.

4. Conclusion

In conclusion, back and spine stretching using Pilates equipment
improved the Stability Index among the balance control abilities
in the eyes-closed state, and the tension of the Upper Trapezius

muscle also significantly decreased. Additionally, there was a
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significant improvement in total vital capacity (FVC), the
improved lung capacity was maintained even after one week.
According to the results of this study, stretching the back and
spine using Pilates equipment can have a positive effect on

balance, muscle tone, and breathing rate.
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