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| Abstract |

PURPOSE: This study was conducted to evaluate the
activity of trunk muscles according to width of the foot and
posture of the arm during sit to stand (STS).
METHODS: Thirty subjects were recruited and examined
for variation in muscle activity of the erector spine, gluteus
maximus, gluteus medius and external oblique during
different STS conditions; namely, the cross arm basic sit to
stand (CBSTS), overhead basic sit to stand (OBSTS), cross
arm wide sit to stand (CWSTS), and overhead wide sit to stand
(OWSTS). Repeated measures ANOVA (Analysis of
Variance) was used for analysis.

RESULTS: Erector spinac muscle activity showed a
significant increase in the OBSTS condition (p<.05) and
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external oblique muscle activity showed a significant increase
in the OWSTS condition ((p<.05). There was no significant
difference in the activity of the gluteus maximus and gluteus
medius under any conditions (p>.05).

CONCLUSION: During evaluation of the performance of
the STS, the CWSTS condition will be useful to decrease the
muscle activity of the erector spinae and the OWSTS
condition will be useful to increase the muscle activity of the
external oblique. The results of this study can be used as an
index to find a suitable exercise method for subjects who have

back pain or to strengthen the abdomen.
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Table 1. General characteristics of subjects Mean + SD

Subjects (number) Age (year) Height (cm) Weight (kg)
30 224230 174.7+4.4 67.5+8.7

SD: Standard Deviation
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Fig 3. Cross arm wide sit to stand

Fig 4. Overhead wide sit to stand

Table 2. Muscle activity of erector spinae according to four conditions MeantSD
CBSTSC* OBSTSC® CWSTSC* OWSTSC! P
37.500+10.187 45.197+15.995 36.263+11.240 39.010+11.419 0.000*
(*p<.05)

% Cross arm basic sit to stand condition, ® Overhead basic sit to stand condition, ©: Cross arm wide sit to stand condition,

4. Overhead wide sit to stand condition, SD: Standard deviation

AL AR L5 7He] B & ApolE B 3|
SPSS 21.0 (IBM, Korea) A 2 148 o] §-5}0] Hhi
274 B4 (Repeated Measure ANOVA)S AIA|51%]
o} 99142 F a=.052 A5} THTable 1).
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Table 3. Post-hoc analysis of muscle activity of erector spinae according to four conditions

95% Confidence Interval'

Conditions Difference Standard error P-Valuet
Lower limit Upper limit
OBSTSC -7.697 2416 021% -14.538 -.855
CBSTSC* CWSTSC 1.237 1.577 1.000 -3.228 5.701
OWSTSC -1.510 1.837 1.000 -6.713 3.693
CBSTSC 7.697 2416 021%* .855 14.538
OBSTSC®  CWSTSC 8.933 1.930 .000* 3.469 14.398
OWSTSC 6.187 2451 .104 -0.753 13.126
CBSTSC -1.237 1.577 1.000 -5.701 3.228
CWSTSC* OBSTSC -8.933 1.930 .000* -14.398 -3.469
OWSTSC -2.747 1.864 .908 -8.024 2.531
CBSTSC 1.510 1.837 1.000 -3.693 6.713
OWSTSC!  OBSTSC -6.187 2451 .104 -13.126 753
CWSTSC 2.747 1.864 .908 -2.531 8.024

"Bonferroni (*p<.05)

% Cross arm basic sit to stand condition, ® Overhead basic sit to stand condition, ®: Cross arm wide sit to stand condition,

4 Overhead wide sit to stand condition

Table 4. Muscle activity of gluteus maximus according to four conditions Mean+SD
CBSTSC* OBSTSC® CWSTS® OWSTSC! P
19.731£7.912 18.515+£7.599 21.274+9.206 20.185+9.574 242
(%p<.05)

% Cross arm basic sit to stand condition, °: Overhead basic sit to stand condition, ©: Cross arm wide sit to stand condition,

4. Overhead wide sit to stand condition, SD: Standard deviation

NA 17.60£6.92%= 71 2 EA=E Yehfgla
OBSTS Ao A 16.63+7.02%2 714 2+ TS
UEHH 2IT}. CBSTS AFA| o A= 16.63+7.92%, CWSTS
Ao A= 17.19£7.00%S UEFHTHTable 6).
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Table 5. Post-hoc analysis of muscle activity of gluteus maximus according to four conditions

95% Confidence Interval'

Conditions Difference Standard error P-Valuet
Lower limit Upper limit
OBSTSC 1.217 1.057 1.000 -1.776 4.209
CBSTSC* CWSTSC -1.542 1.542 1.000 -5.907 2.823
OWSTSC -453 1.738 1.000 -5.376 4.469
CBSTSC -1.217 1.057 1.000 -4.209 1.776
OBSTSC® CWSTSC -2.759 1.206 178 -6.175 657
OWSTSC -1.670 1.291 1.000 -5.326 1.986
CBSTSC 1.542 1.542 1.000 -2.823 5.907
CWSTSC® OBSTSC 2.759 1.206 178 -.657 6.175
OWSTSC 1.089 1.073 1.000 -1.948 4.126
CBSTSC 453 1.738 1.000 -4.469 5.376
OWSTSC!  OBSTSC 1.670 1.291 1.000 -1.986 5.326
CWSTSC -1.089 1.073 1.000 -4.126 1.948

"Bonferroni (*p<.05)

% Cross arm basic sit to stand condition, ® Overhead basic sit to stand condition, ®: Cross arm wide sit to stand condition,

4 Overhead wide sit to stand condition

Table 6. Muscle activity of gluteus medius according to four conditions MeantSD
CBSTSC* OBSTSC® CWSTS® OWSTSd’ p
16.637+7.920 16.632+7.029 17.194+7.000 17.606+6.928 774
(*p<.05)

3 Cross arm basic sit to stand condition, ® Overhead basic sit to stand condition

© Cross arm wide sit to stand condition, % Overhead wide sit to stand condition
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Table 7. Post-hoc analysis of muscle activity of gluteus medius according to four conditions

95% Confidence Intervalt

Conditions Difference Standard error P-Value'

Lower limit Upper limit

OBSTSC .005 1.021 1.000 -2.887 2.897

CBSTSC' CWSTSC -557 1.252 1.000 -4.101 2.987
OWSTSC -969 1.303 1.000 -4.658 2.721

CBSTSC -.005 1.021 1.000 -2.897 2.887

OBSTSC® CWSTSC -562 917 1.000 -3.159 2.035
OWSTSC -974 915 1.000 -3.564 1.617

CBSTSC 557 1.252 1.000 -2.987 4.101

CWSTSC®  OBSTSC .562 917 1.000 -2.035 3.159
OWSTSC -411 1.108 1.000 -3.550 2.727

CBSTSC .969 1.303 1.000 -2.721 4.658
OWSTSC!  OBSTSC 974 915 1.000 -1.617 3.564
CWSTSC A1l 1.108 1.000 -2.727 3.550

" Bonferroni (*p<.05)

® Cross arm basic sit to stand condition, ® Overhead basic sit to stand condition,

4 Overhead wide sit to stand condition

° Cross arm wide sit to stand condition,

Table 8. Muscle activity of external obilque according to four conditions MeantSD
CBSTSC? OBSTSC® CWSTS® p
21.383+ 10.510 25.334+11.723 22.633+11.497 32.987+15.196 .00

SD: Standard deviation (*p<.05)
% Cross arm basic sit to stand condition, ® Overhead basic sit to stand condition, ®: Cross arm wide sit to stand condition,

4 Overhead wide sit to stand condition
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Table 9. Post-hoc analysis of muscle activity of external obilque according to four conditions

95% Confidence Intervalt

Conditions Difference  Standard error P-Valuet
Lower limit Upper limit
OBSTSC -3.952 1.511 .084 -8.231 326
CBSTSC? CWSTSC -1.250 1.406 1.000 -5.232 2.731
OWSTSC -11.604 2.326 .000* -18.189 -5.019
CBSTSC 3.952 1.511 .084 -0.326 8.231
OBSTSC® CWSTSC 2.702 1.334 313 -1.076 6.480
OWSTSC -7.652 2.302 .014* -14.170 -1.134
CBSTSC 1.250 1.406 1.000 -2.731 5.232
CWSTSC* OBSTSC -2.702 1.334 313 -6.480 1.076
OWSTSC -10.354 1.851 .000* -15.594 -5.113
CBSTSC 11.604 2.326 .000* 5.019 18.189
OWSTSC* OBSTSC 7.652 2.302 .014* 1.134 14.170
CWSTSC 10.354 1.851 .000* 5.113 15.594

t Bonferroni (*p<.05)
 Cross arm basic sit to stand condition,
4 Overhead wide sit to stand condition
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