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Effects of a Push-up Plus Exercise Program on Scapular Position and Muscle Activity in Individuals with Rounded
Shoulder Posture

Seung-Kyu Park, PhD, PT; Jae-Man Park, PT; Jun-Hee Lee, PhD, PT

Department of Physical Therapy, School of Public Health, Daebul University

Purpose: This study aimed to provide a scientific basis for effects of the push-up plus exercise program on scapular
position and on muscle activity in individuals with rounded shoulder posture (RSP).

Methods: The supine method was applied to 46 potential subjects, of which 30 with RSP were selected. Subjects with
RSP were divided into two groups: a gender push-up plus group as the experimental group a pectoralis minor
self-stretch group as the control group. RSP data after 4 weeks of each intervention were obtained and analyzed to
measure the activities of the 3 muscles.

Results: The two groups differed significantly with regard to EMG changes in the serratus anterior (p<0.05). The EMG
results indicated a significant reduction in the activity of the upper trapezius in the experimental group (p<0.05). EMG
results indicated a significant increase in the activity of the serratus anterior after the intervention (p<0.05). EMG results
of the subjects in the control group indicated that the activity of the upper trapezius significantly decreased (p<0.05).
The RSP values of the subjects in both groups were significantly decreased (p<0.00).

Conclusion: An improvement in the strength of the serratus anterior, and in the stretch effectiveness of the pectoralis
minor, as well as changes in the scapular position were observed after 4 weeks of push-up plus exercise by the subjects.

Keywords: Rounded shoulder posture, Push-up plus, Pectoralis minor self-stretch
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General characteristics in the PUP group and PMSS group

PUP group(n=15)

M=SD
Age (yr) 23.00+1.51
Height (cm) 170.20+6.85
Weight (kg) 64.93+11.97
RSP (cm) 7.44+1.86

PMSS group(n=15)

M:SD : .
22.66+1.50 0.61 0.55
169.53+8.63 0.23 0.82
63.67+12.29 0.29 0.78

7.41+1.89 0.04 0.97

PUP: Push-up plus, PMSS: Pectoralis minor self-stretch
RSP: Rounded shoulder posture
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I 2 ¥]al A% (paired t-test)& ARESIGTE Z- A
of w2 230} RSP HBKEF Alo]o] ARk BAL o3
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FOREL p<0.05 FEOR Sk FAAIE 95 A=
X & SPSS 14.0 waaAe A

i, Zat
1. PUP 121 PMSS 18 71| &5 ZENT Hln

570 AT ST v|aofA= 53.08+12.17 %ollA] 71.94+
18.89%2] PUP 121} 54.98+22.26%)A] 55.70+15.66%2)

Push-up plus (A-1:start, A-2:push-up, A-3:push-up plus) and pectoralis
minor self-stretch exercise (B).
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PMSS 18 Ajolo] oIzt |7} ATHp<0.05). iAEt 18
7o AR pmT JBE HlEoAE 61.8629.82%004
40.31+22.85%2) PUP 153} 67.45+27.71 %ol A 44.06+£18.7
7%2] PUP 21§ Ajolo] frolat ol7} itk E3 15 719)
S St ST HjnoAs 81.38+14.06%°)|4] 83.13+
24.08%2] PUP 123} 73.61:14.89 %A 72.27+14.59%2)
PMSS 15 Aole] folat Zfol7t QUTHTable 2).

2. PUP 181} PMSS 15 Lo M- Z&ME H|W

T WY SA A% AL 22 vlaloflA= PUP 50)

3. PUP IEut PMSS O&9| ™% RSP Hal2t
& 1] SA -5 RSP WSIE- 7.4441.86 cmof|A 5.01+
1.01 cmZ 4% PUP 153} 7.41+1.68 cmOfA] 5.42+0.99
cm®E 4% PMSS T 7He] fefgk atel7h $iglek
TF el S A-F RSP W3l Hluo|A= PUP &
L 7.44+1.86 cmOA] 5.10+1.14 cm=Z 825t A4S HYO
H(p<0.00), PMSS &2 7.41£1.89 cmOfA] 5.49+1.06 cm
2 o3t s 2 thp<0.00)(Table 4).

4. M ©-F SN0t RSP Sl AL0|2] A A

Table 2. Comparisons of muscle activity(%MVIC) before & after experiment between groups (unit: %)

PUP group(n=15)

PMSS group(n=15)

post-test pre-test post-test
Mz+SD M+SD M:SD
uT 61.86+29.82 40.31+22.85 67.45+27.71 44.06+18.77 0.08 0.78
LT 81.38+14.06 83.13+24.08 73.61+14.89 72.27+14.59 0.97 0.34
SA 53.08+12.17 71.94+18.89 54.98+22.26 55.70+15.66 6.32 0.02*
*p<0.05

PUP: Push-up plus, PMSS: Pectoralis minor self-stretch
UT: Upper trapezius, LT: Lower trapezius, SA: Serratus anterior

53.08+12.17 %A 71.94+18.89% = G-2J5A =75k on
(p<0.05), PMSS 152 54.98+22.26 %014 55.70+15.66 %=
FORE Aot QIglck T W] FA) A AR ST 2
H] oA PUP 139| 61.86+29.82%°4 40.31+22.85% %
Tl A3 LM (p<0.05), PMSS TIEE 67.45+27.71%
oAl 44.06+18.77 %2 -2J31H HA3tItHp<0.01). 1E W2
FA AT SR smT 2PHE uEoHE PUP 1F0|
81.38+14.06%°ll A 83.13+24.08 %= -J-2J3t Zlol7} $1%laL,
PMSS TIE% 73.61+14.89 %A 72.27+14.59 %2 -2Jgt 2}o]
7} 1 ctKTable 3).

fl -39 Zedmel RSP HalE Ato]o] AuiAES
sk SA Aol 2 5] L/dE=ef RSP Helef Afo]
of A RAolHE AT FolRt & At
U1K r=-0.41, p<0.05), A SHHr=0.13)2} spF FH
Hr=-0.16) 9] F¥Al= w9 W3heh E3F FA Folle A
<ol frefgt 5o AREATE A (1=-0.37, p<0.05), 4
wie- R3QL(r=-0.10), SHE SR

]
(r=-0.26)2 Ao & Ho|qlrt

Table 3. Comparisons of muscle activity(%MVIC) before & after experiment in group (unit: %)
pre-test post-test
t P
M:SD MiSD
PUP uT 61.86+29.82 40.31+22.85 2.61 0.02*
group LT 81.38+14.06 83.13+24.08 -0.31 0.76
(n=15) SA 53.08+12.17 71.94+18.89 -2.98 0.01*
PMSS uT 67.45+27.71 44.06+18.77 4.38 0.00**
group LT 73.61+14.89 72.27+14.59 0.29 0.77
(n=15) SA 54.98+22.26 55.70+15.66 0.11 0.92

*p<0.05, **p<0.01
PUP: Push-up plus, PMSS: Pectoralis minor self-stretch
UT: Upper trapezius, LT: Lower trapezius, SA: Serratus anterior

Push-up plus 230| S O7HE 7F thadAi] AUE fx|et ZEE=0 nlXl= S& 5
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Comparisons of RSP before & after experiment for groups

pre-test

M+SD
PUP group (n=15) 7.44+1.86
PMSS group (n=15) 7.41+1.68

pre-test
PUP group (n=15) 7.44+1.86
PMSS group (n=15) 7.41+1.68

(unit: cm)
re-test

P F .

Mz+SD
5.01+1.01

1.62 0.21

5.42+0.99

post-test t P
5.01+1.01 6.00 0.00%**
5.42+0.99 5.23 0.00***

**p<0.00
RSP: Rounded shoulder posture
PUP: push-up plus, PMSS: pectoralis minor self-stretch
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