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Effects of Exercise and Neuromuscular Electrical Stimulation
on Lower Trapezius Muscle Activity in Individuals with Round

Shoulder Posture
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Purpose: The prolonged use of digital devices has led to the widespread adoption of poor postures, particularly rounded shoulder posture
(RSP), associated with shoulder impingement and pain. This study investigates the effects of neuromuscular electrical stimulation (NMES)

on RSP in healthy adults.

Methods: Thirty adults with RSP were randomly assigned to NMES only, exercise only, or NMES with exercise groups. NMES was applied
to the lower trapezius, which was the target muscle in this study, for a total of 2 weeks, 5 times per week, 20 minutes per session. The
exercise program included pectoralis minor stretching, wall-slide exercise, dynamic hug exercise with band, and Brugger stretching for
upper body with band, which were performed for a total of 2 weeks, 5 times per week, 20 minutes per session. Qutcome measures, in-
cluding the Supine Method (SM) for posture and surface electromyography (EMG) of the lower trapezius for muscle activity, were as-

sessed before the intervention, after 5 sessions, and after 10 sessions.

Results: All the groups showed significant changes in the SM and % maximal voluntary isometric contraction (%MVIC) over time
(p < 0.05). The NMES group had significantly reduced SM at 1 week, while the exercise and combined groups had reduced SM at 2 weeks
(p<0.017). All the groups had increased %MVIC at 2 weeks (p < 0.017), with no significant differences observed between groups.

Conclusion: NMES alone can be as effective as exercise in improving RSP. NMES combined with exercise also showed positive outcomes,

thus offering diverse treatment options for this condition.
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Figure 1. Electrodes were placed over the muscle belly of the lower
trapezius
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Figure 2. (A) Pectoralis minor stretching. (B) Wall-slide exercise. (C) Dynamic hug exercise with band. (D) Brugger stretching for upper body with

band.
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Figure 3. Supine method measurement
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NMES (n=9)  Exercise (n=10) NMES+Exercise (n=10) 3f oA o] S sk ol St AT & 4 AleS 1o
Height (cm)  165.6%8.6 1649455 1651452 Frp0r o] AtolM= AEHA T L5 73 59| HRto] 2
Weight (kg) ~ 64.9+14.8 656115 64.0+7.8 L7159 Aol& S7HA7|AL RSPE sl o] f-o)stttal X a1
Age (years) 23.0£35 23.0+£1.6 23.6+£45 SFATERY gLt o] S1Lo| A NMESQF %2 Ha)st 7150] i 2
Sex (M/F) 4/5 4/6 5/5
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Mean £ standard deviation (SD). NMES: neuromuscular electrical stimulation.
Table 2. Supine method (unit=cm)
Group Pre 1 week 2 weeks ba p
Supine method NMES 5.26+1.40 431+£1.3720 469+1.17 6.343 0.042*
Ex 7.01+1.86 5.16+1.17 463+1.21 6.200 0.045*
NMES+Ex 6.26+1.18«¢ 5.01+1.17 420+1.45 15.800 <0.001*
z 5.130 0.726
p 0.077 0.695

Mean+standard deviation (SD). NMES: Neuromuscular stimulation group, Ex: Exercise group. ?pre> 1 week, ®1 week <2 weeks, “pre > 1 week, 9pre > 2 weeks. *p<0.05:

Kruskal-Wallis, Friedman test.

Table 3. Electromyography on lower trapezius

(unit=%MVIC)

Group Pre 1 week 2 weeks © p
%MVIC NMES 56.93+15.23 62.03+12.99 74.26+11.66%° 8.222 0.016"
Ex 54.05+16.56 58.77+12.43 78.80+15.08%° 9.800 0.007*
NMES+Ex 52.69+13.58 61.55+7.03 78.83+£10.823° 15.800 <0.001*
z 0.397 0.610
p 0.820 0.737

Mean +standard deviation (SD), %MVIC: Maximal voluntary isometric contraction, NMES: Neuromuscular stimulation group, Ex: Exercise group. ®pre< 2 weeks, °1

week < 2 weeks. *p<0.05: Kruskal-Wallis, Friedman test.
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