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Effects of hip flexion by sitting posture on trunk muscle activity
and balance in healthy adults
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Objective: This study compared trunk muscle activity and balance by applying hip joint flexion according to sitting posture to
healthy adults

Design: Cross-sectional study

Methods: Twenty-four healthy adults (18 men and 6women) were instructed to perform the hip flexion while assuming two types
of posture (erect sitting and slump sitting). EMG (Electromyography) data (% maximum voluntary isometric contraction) were
recorded three times from the rectus abdominis, interanl oblique abdominis, external oblique abdominis and erector spine of
participant’s both side and the mean values were analyzed.

Results: During hip flexion in erect sitting, rectus abdominis, internal oblique abdominis and external oblique muscles showed a
statistically significant difference compared to hip flexion in a slump sitting position (p < 0.05). In addition, the left and right
deviation of hip flexion in the erect sitting position was found to be smaller than that of hip flexion in the slump sitting position.

Conclusions: In this study, we compared the trunk muscle activity and balance of hip flexion in a standing sitting position and a
bent sitting position. However, since only a temporary effect was verified with the cross-sectional study design, it is thought that an
experimental study that can verify the long-term effect is needed in the future. Therefore, it is thought that it would be better to
analyze by adding more variables than this study.
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Table 1. General characteristics of subjects (n=24)
subjects
Gender(male/female) 18/6
Age(years) 27.50(3.25)
Height(cm) 170.54(8.48)
Weight(kg) 67.71(14.36)
The values are presented as mean (SD)
Table 2. Muscle activity in each sitting position during hip flexion (n=24)
RA(%MVIC) 10(%MVIC) EO(%MVIC) ES(%MVIC)
Dominant Non-dominant  Dominant Non-dominant  Dominant Non-dominant ~ Dominant Non-dominant
ESDF 4.35(3.05) 4.19(3.63) 20.96(28.07)  8.69(6.64) 1521(14.59)  10.95(10.74)  7.70(6.21) 5.23(2.75)
ESNF 4.06(3.15) 4.80(4.06)* 9.12(6.95)* 15.13(14.04)*  9.07(7.77)* 18.21(18.24)*  5.58(3.48)* 7.61(3.95)*
SSDF 4.21(3.19 4.04(3.46)" 19.71(29.93)  7.76(6.31)1 12.52(11.26)7  8.65(7.55)1 10.78(8.11)* T 8.53(4.08)*
SSNF 4.12(3.36) 4.50(4.35) 8.38(6.89)* T  13.27(12.48)TT 7.47(5.88)*T  12.98(12.19)TT 7.55(6.09)TT  9.58(5.82)*
F 1.985 3.771 3.258 3.675 4317 3.841 5.889 9.827
p 0.147 0.026 0.042 0.028 0.016 0.025 0.004 0.000

The values are presented as mean (SD)

ESDF =Erect Sitting with Dominant hip Flexion; ESNF =Erect Sitting with Non-dominant hip Flexion;

SSDF =Slump Sitting with Dominant hip Flexion; SSNF =Slump Sitting with Non-dominant hip Flexion;

RA =Rectus Abdominis; IO =Internal. Oblique abdominis, EO =External. Oblique abdominis;, ES =Erector Spine muscle;

* Conditions that showed a significant difference from ESDF(p <0.05).
T Conditions that showed a significant difference from ESNF(p <0.05).
* Conditions that showed a significant difference from SSDF(p <0.05).
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Table 3. Balance in each sitting position during hip flexion (n=24)
PL AV Deviation X Deviation Y

ESDF 406.12(166.71) 14.16(5.96) 14.55(9.52) 8.46(8.39)

ESNF 400.87(210.62) 13.79(6.88) 14.51(10.83) 7.60(5.37)

SSDF 458.29(149.35) 16.08(5.32) 24.19(13.74)* " 10.27(8.80)

SSNF 437.04(103.41) 15.20(3.95) 19.79(9.40) ' 8.42(6.29)

F 0.822 0.847 13.107 0.529

p 0.497 0.470 0.000 0.667

The values are presented as mean (SD)

ESDF =Erect Sitting with Dominant hip Flexion; ESNF =Erect Sitting with Non-dominant hip Flexion;
SSDF =Slump Sitting with Dominant hip Flexion; SSNF =Slump Sitting with Non-dominant hip Flexion;
PL =COP Path Length; AV =COP Average Velocity; COP =Center Of Pressure;

* Conditions that showed a significant difference from ESDF(p <0.05).

T Conditions that showed a significant difference from ESNF(p <0.05).
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Figure 1. Hip flexion by erect sitting

Figure 2. Hip flexion by slump sitting
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