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Purpose: This study examined the most effective exercise while performing shoulder abduction below ninety degrees.

Methods: Thirty two healthy individuals (17 males, 15 females) participated and performed four exercises, 1) Posterior fly, 2) Prone row,
3) Modified prone cobra, and 4) External rotation in the prone position. Surface electromyography (SEMG) was used to measure the elec-
trical activities for the lower, middle and upper fiber of trapezius and serratus anterior.

Results: A significant difference in the muscle activities of the upper/middle/lower trapezius and serratus anterior was observed among
the three different positions in terms of the PF (posterior fly), PR (prone row), and MPC (modified prone cobra) (p<0.05). In post-hoc
analysis, the activities of the lower and upper trapezius were significantly higher than those of the upper trapezius and serratus anterior
(p<0.05). In addition, in ERP (external rotation in prone), there was a significant difference in each activity of the muscles. Post-hoc re-
sults indicated that the upper trapezius showed greater EMG activity than the other three muscles.

Conclusion: External rotation in the prone position revealed the highest activation of the lower trapezius compared to upper trapezius
muscle activity. This may be particularly useful in isolating the lower trapezius in cases where excessive scapular elevation is noted.
Therefore, the most effective lower trapezius exercise should be performed below ninety degrees of shoulder abduction.

Keywords: Lower trapezius, Exercise position, Electromyography.
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Figure 1. Four types of exercise for activation of trapezius and serratus anterior
A: posterior fly, B: prone row, C: modified prone cobra, D: external rotation in prone position
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Table 1. General characteristics of subjects (n=32)
Mean * SD Range

Age (yr) 26.83+1.77 24.00-29.00

Height (cm) 170.16+7.40 155.00-182.00

Weight (kg) 64.52+9.31 49.00-81.00
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Table 2. One-way ANOVA for shoulder muscle activities during four types of exercises

LT MT SA F p
PF 40.36+5.33 40.98+8.06 32.69+11.51 3.17£2.70 27.32 0.00*
PR 32.84+13.24 40.59+15.28 15.19£9.41 5.54+3.19 10.73 0.00*
MPC 32.89+7.49 35.18+7.61 17.04+£13.17 4.88+2.36 14.44 0.00*
ERP 49.37+12.63 21.28+8.12 17.83+9.43 15.06+6.08 16.2 0.00*

Value indicates mean+ standard deviation, *statistically significant at the level of p<0.05, LT: lower trapezius, MT: middle trapezius, UT: upper trapezius, SA: serratus an-
terior, PF: posterior fly, PR: prone row, MPC: modified prone cobra, ERP: external rotation in prone position.

https://doi.org/10.18857/jkpt.2019.31.2.134

www kptjournal.org 137



KPT The Journal of
Korean Physical Therapy

SHAIEES 50+ 21%MVIC 0.2 K 315}o] B AJLel S AlsHA vt
T} T3} Pontillo 522 ZAFE 47]19] %5 % ERP $-%o)| 4] UTQ]
S chet 1T9] 22 B vl 2350k W wshgir]
FoIAE ole} §AFA UTe] that L19] 2 B4E7} 2772 47)

2.5 ol 7P Sglek T2 4% Ao BRP 5ol
UTO| 243tS £0]31 LT 43HE 27|84 SAS-5-& 5t
o Aaksle Wolelck s 1 AToIA] SAS] 2 BHAIE 7} PRI}
MPC &2t} PFQ} ERP -%0f A 3-2]8}A] 7t} PF-=1} ERP-&-
5ol SAS] B o 723t Apol= Holx] ¢htoLt PRE-5-2 MT
CHUTE FAlofl Bo] 220]HA SAE= A& 2. = wdar, Z1of Hish
ERPE-E2 [T9} SA7} 2 A == Ko7 MTQ} UTE ottt uf
2hA] ERP= LT9FSA 55 At o s 25 A S Ao R
Azt

1 Aol A= 47FA1 9] o7 -5 W 5 ERP-&-5-0] o EAl L
28 AT A BTN SEolel 208 HeT B
5 oFefeA e T Ao Al
UD S HASAHTIIA Y st A2
o] @/stoll e AlY ARl Ao s E‘,{it}

2 ol Bl 2l srolstell 5 3ol e -
oIS S0 2 45112 4 Sl 2] 5 i

e} AZ}Eie, 57140 2 o) 27 Aol 4121 o} B ro-

LI%'LFIJ

o r

FRP &-%2 47}2] &%

tator muscle)=. B4 Z8HA12 4= o] ofhe] 7152 o] e
0.2 7)o]a 4 qlow] g o) 27] AT ol 443 A2
A% B 202 7Ie) Hek T £ Fofl B 24 912 A
5)3.9] §219Jo] 5|9 B % Slo] A2 WIS £
% A150] FYE S201x] gkt 238 4+ YR s
9] 91217} 0]} ol SEIIH GV ek T Aol A
S A0 2 fl 2 el of

i)
i
58
3
=
5 X

Ak FEHo|A QAL Higk ARl g
e efeiet el 01‘1@% % Gl A Sl webd %
77} A Eofo} & 2

r
ol
2
_>|:

I
o
H

ol
Y
ot
=
rulo
_E
Fﬂl

S

REFERENCES

1. Hess SA. Functional stability of the glenohumeral joint. Man Ther.
2005;5(2):63-71

2. Kronberg M, Nemeth G, Brostrom LA, Muscle activity and coordination
in the normal shoulder. an electromyographic study. Clin Orthop Relat
Res. 1990(257):76-85.

3. Ludewig PM, Braman JP. Shoulder impingement: biomechanical consid-
erations in rehabilitation. Man Ther. 2011; 16(1):33-9.

4. Ludewig PM, Cook TM. Alterations in shoulder kinematics and associ-

138 www kptjournal.org

Gyeong Ju Seo, et al.

ated muscle activity in people with symptoms of shoulder impingement.
Phys Ther. 2000;80(3):276-91.

5. Neumann DA. Kinesiology of the musculoskeletal system. Ist ed. St
Louis, Mosby, 2002:118-32.

6. Moseley JB Jr, Jobe FW, Pink M et al. Emg analysis of the scapular mus-
cles during a shoulder rehabilitation program. Am J Sports Med.
1992,20(2):128-34.

7.Cools AM, Declercq GA, Cambier DC et al. Trapezius activity and intra-
muscular balance during isokinetic exercise in overhead athletes with
impingement symptoms. Scand ] Med Sci Sports. 2007;17(1):25-33.

8. Cools AM, Witvrouw EE, Declercq GA et al. Evaluation of isokinetic
force production and associated muscle activity in the scapular rotators
during a protraction-retraction movement in overhead athletes with
impingement symptoms. Br ] Sports Med. 2004;38(1):64-8.

9. Lin H, Chie W, Lien H. Epidemiological analysis of factors influencing
an episode of exertional rhabdomyolysis in high school students. Am J
Sports Med. 2006;34(3):481-6.

10. Mottram SL. Dynamic stability of the scapula. Man Ther. 1997;2(3):123-
3L

11. Arlotta M, LoVasco G, McLean L. Selective recruitment of the lower fi-
bers of the trapezius muscle. ] Electromyogr Kinesiol. 2011;21(3):403-
410.

12. De Mey K, Danneels LA, Cagnie B et al. Conscious correction of scapu-
lar orientation in overhead athletes performing selected shoulder reha-
bilitation exercises: the effect on trapezius muscle activation measured
by surface electromyography. ] Orthop Sports Phys Ther. 2013;43(1):3-
10.

13. Ekstrom RA, Donatelli RA, Soderberg GL. Surface electromyographic
analysis of exercises for the trapezius and serratus anterior muscles. ] Or-
thop Sports Phys Ther. 2003;33(5):247-58.

14. Ha SM, Kwon OY, Cynn HS et al. Comparison of electromyographic ac-
tivity of the lower trapezius and serratus anterior muscle in different
arm-lifting scapular posterior tilt exercises. Phys Ther Sport. 2012;13(4):
227-32.

15. Smith J, Dahm DL, Kaufman KR et al. Electromyographic activity in the
immobilized shoulder girdle musculature during scapulothoracic exer-
cises. Arch Phys Med Rehabil. 2006;87(7):923-7.

16. Witt D, Talbott N, Kotowski S. Electromyographic activity of scapular
muscles during diagonal patterns using elastic resistance and free weight.
Int ] Sports Phys Ther. 2011;6(4):322-32.

17. Shannon m. Lower trapezius muscle strength in individuals with unilat-
eral neck pain. N Am J Sports Phys Ther. 2011;41(4):260-5

18. McCann PD, Wootten ME, Kadaba MP et al. A kinematic and electro-
myographic study of shoulder rehabilitation exercises. Clin Orthop
Relat Res. 1993(288):179-188.

19. Kendall FP, McCreary EK, Provance PG et al. Muscles: testing and func-
tion, with posture and pain. 5th ed. Baltimore, Lippincott Williams and
Wilkins, 2005:17-330.

20. Lear LJ. Gross MT. An electromyographical analysis of the scapular sta-
bilizing synergists during a push-up progression. ] Orthop Sports Phys
Ther. 1998;28(3):146-57.

21. Criswell E. Cram’s introduction to surface electromyography. 2nd ed.
Sudbury, Jones and Bartlett Publishers, 2011.

22. Kim KY, Kim SY. The effect of lower trapezius strengthening exercises

https://doi.org/10.18857/jkpt.2019.31.2.134



Lower Trapezius Activation in Different Exercise

on pain, disability, cervical range of motion and strength of lower trape-
zius in patients with unilateral neck pain: a controlled randomized trial.
Physical Therapy Korea. 2015;22(1):58-68.

23. Kim BG, Lee MH. A comparison of EMG activity for the middle and
lower trapezius muscle in the frontal and scapular plane according to
shoulder abduction angles. PNF & Mov. 2016;14(2);131-7

24. Weon JH, Yong JH. Comparison of the EMG activities of scapular up-
ward rotators and other scapular muscles among three lower trapezius
strengthening exercises. Physical Therapy Korea, 2013;20(3):27-35.

25. Pontillo M, Orishimo KE Kremenic IJ et al. Shoulder musculature activ-
ity and stabilization during upper extremity weight-bearing activities. N

https://doi.org/10.18857/jkpt.2019.31.2.134

JKPT

Am J Sports Phys Ther. 2007;2(2):90-6

26. Escamilla RE Yamashiro K, Paulos L et al. Shoulder muscle activity and
function in common shoulder rehabilitation exercise. Sports Med.
2009;39(8):663-685.

27. Decker MJ, Hintermeister RA, Faber K] et al. Serratus anterior muscle
activity during selected rehabilitation exercises. Am J Sports Med.
1999,27(6):784-91.

28. Hardwick DH, Beebe JA, McDonnell MK et al. A comparison of serra-
tus anterior muscle activation during a wall slide exercise and other tra-
ditional exercises. ] Orthop Sports Phys Ther. 2006;36(12):903-10.

www.kptjournal.org 139



