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| Abstract |

PURPOSE: This study aimed to compare the
electromyography (EMQG) activity for the middle deltoid
(MD) and upper trapezius (UT) muscles in various shoulder
abduction angles in patients with adhesive capsulitis (AC).
METHODS: A total of 15 subjects participated in the
study: 6 without AC (control group) and 9 with AC (AC
group). The muscle activities of the UT and MD were
measured using EMG during maximal static shoulder
abductions in both groups. Each subject performed three
repetitions of horizontal abduction at 0°, 30°, 60°, and 90° of
the shoulder abduction angle in a sitting position. The

measurement data from the middle 3-seconds of the 5-second
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periods were used. The mean value of three separate sets of
measurements was used in the data analysis. For each muscle,
independent t-tests were performed to determine group
differences. A measured repeated-measures ANOVA was
performed using Bonferroni’s post-hoc test.

RESULTS: The muscle activity of the UT was
significantly greater in the AC group; than in the control group
(p<.05). The muscle activity of the MD was significantly
lower in the AC group; than in the control group (p<.05). The
greatest level of muscle activity for both the MD and UT was
demonstrated at the 0-60° and 0-90° of shoulder abduction
angles in the AC group.

CONCLUSION: These findings showed that low muscle
activation of the MD may contribute to hyperactivity of the
UT during shoulder abduction in AC patients.
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Table 1. General characteristics of subject (Mean + SD)

Group Gender Age (years) Height (cm) Weight (kg)

N (n=6) Male =3 26.50+4.41 166.83+6.22 61.50+6.64

Female : 3
AC (n=9) Male - 4 50.11£7.14 162.18+5.81 63.29+£7.51
Female : 5

* N : normal, AC : adhesive capsulitis



FAY HESY

29 Oy 20 ME SZIMMZ2S A2 Hi | 67

FreeEMG 1000, Italy)E AR3F AL, A= Al

2 e 1024Hz0]H 5-& AABL] Sl 20~
500z o] F3} LEJE ARESHYITE A4
L AZA AT o2 Ag/AgCl (2225 3M Inc) A
St AL WA 4 em X 35 cm AEH

283 A5 Ae 2 an® {2 A
WO ARgSLTh 5o gt A=) HaE
o450 7MY ASE = R
Hego] Eeg Fapsioln
|43} 517] Qla) FAREQIE HEd &
o] &3 THE Fohlet. M= F2t

_1?'_
AZAZ F AZE 3o Basck

wy Jd

o

[o rlo
ne
toit

]

g

o X
T o=
4o
rr

)

Al
=

I=al
BE aggre] 242 M2 27 W e Ao
A AXEI o AR HEL oM E 3HAl7 =
AEA BRI} o TS MeTel F7ol AR
oz algd. 10 Ao A=Al BAZLES
(eoniometer) = 0]$-510] o}7jd W 7 0%, 305,
605 2|1 0ol A e EaATe Ba) 527 5

2y 55e AN A2} kK SR 255

w

Z017] ol A= 129} v e} 125 Al efdt $7F 3%
B ARgste] & BAE PO o83kt 33
HHE SAS o & 7 4molM Y S 42 5EeR
20| FrAekL, 34 I Ao eAE Eol7] fst
of A9l Ui 22 F-9lofl FAsRh S5kl tiet
H S 98 ATtk 1k Sl eAlEZol et
SPMA LT ] Mgk vles ARl
BE A2 A dgE 6 58 A S S8
A5 stk FAQ H7RE 5] ffsto] & A9
oMz GRS ffste] HAE o] (prevent

difference) S ARE-8FA L. ofof tigh F42 ofFf et
Zreh(Kasmand} Wolf, 2002).

Hl &AL - SN 2 B A9 Al R &
Qe+ A BT S E)*100

A} FEAL- SPSS ver. 180 54 TE 1L 0] 43}

w3e] Fcf) ZEAE &2 ol § Pohr g 2
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2 052 slHTH

I, esZ@at

1. 5 T Zte| of7ifEte Hel Zieo| M2 SM2E
1t o7hME 2l A 22N HIEHEt

op7id e Zte 0°of tgt At 71.0013.91%,
BAFE 61.55£11.53% O 2 FAto] AAFERTE L8
AE7F o, olEgt Aol= FAH O §-of5A]
OkorT}. 30°0f| A= AARE 66.16216.83%, THAL 49.88+
9.82%2 LFEHJ Q1AL 60°0)| A= HAFE 67.33+ 16.97%,
BERFL 43.33£12.06%, 90°0] A= AAFE 68.66+ 14.44%,
SR 37.11£9.91%S Ut o] 0°5 A €J3H U %)
30°, 60°, 90°°f A= &gt AFo]7F LB THp<.05)
(Table 2).
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Table 2. Normalized EMG muscular activities of the upper trapezius and middle deltoid between two groups in the

four testing positions

Degree Group Mean+SD t P
N 71.00+13.91

0° 1.43 17
AC 61.55+11.53
N 66.16+16.83

30° 2.38 .03
AC 49.88+9.82
N 67.33£16.97

60° 321 .00
AC 43.33+£12.06
N 68.66+14.44

90° 5.04 .00
AC 37.11£9.91

* N : normal AC : adhesive capsulitis
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Table 3. Ratio of the middle deltoid to upper trapezius EMG muscular activities in adhesive capsulitis group

Abduction degree 0°

30° 60° 90°

Ratio of maximal muscle contraction
(middle deltoid/upper trapezius)

61.56+11.53

49.89+9.82 43.33+12.06 37.11£9.91

Table 4. Ratio of the middle deltoid to upper trapezius EMG muscular activities in normal group

Abduction degree 0°

30° 60° 90°

Ratio of maximal muscle contraction
(middle deltoid/upper trapezius)

71.00+13.91

66.17+16.83 67.33+£16.97 68.67+14.44
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