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Comparison of SEMG of M. Splenius Capitis and Cervicis Muscle between

Nonspecific Neck Pain Pilots and Pain-free Pilots
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ABSTRACT Objective: To compare the SEMG indexes between nonspecific neck pain pilots and pain-free pilot, and provide
references for the early diagnosis of pilots with chronic nonspecific neck pain. Methods: The surface electromyography was respectively
used to measure the M. splenius capitis and cervicis muscle in relaxation, isometric contraction, iso-isometric contraction condition of 52
nonspecific neck pain pilots and 11 pain-free pilots. The SEMG indexes, such as MFs, MPFs, ZCRs and AEMG, were analyzed by
software SPSS 18.0. Results: There was no significant difference of SEMG indexes of M. splenius capitis and cervicis muscle between
nonspecific neck pain pilots and pain-free pilots in relaxation condition (P>0.05). There were significant differences of SEMG indexes of
M. splenius capitis and cervicis muscle between nonspecific neck pain pilots and pain-free pilots in isometric contraction and
iso-isometric contraction condition(p<0 05). Conclusion: There were significant differences in some SEMG indexes of M. splenius capitis
and cervicis muscle between nonspecific neck pain pilots and pain-free pilots. The nonspecific neck pain pilots were more easily to feel
fatigue and cause the declined function. The surface electromyography was helpful for the early diagnosis of nonspecific neck pain of
pilots.
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Table 1 Comparison of the basic information between test group and control group

N o ETREREE
AE i thE 8% . N Y
Thickness of
Number Age Weight Height Resistance
subcutaneous fat
() ) (Kg) (cm) (KQ)
(mm)
| | gﬁ
il 52 42.1+ 7.3 62.7+ 5.8 169.3+ 7.9 52+ 1.2 43+ 0.9
(Test group)
11 447+ 3.5 63.5% 6.3 171.2 4.5 49+ 13 4.5+ 0.5

(Control group)

1.2 k7

LR A2 1 A8 7, BT A SR T BRI, AR C7
e C5 RIS, 5571 1 om ALHCE W& f AR Fr . S5 HUARIL
BTN AR PRSI 3 em 4k

PASIARTS : 23 IR , Sk F 8 T 4G 2 PR MR o, LT A
SRIBCT S A, BUSRA L, SRR LA FA SR o 12 58Sk TR
(R F AT, BERFESE 10, A 5 0K, —4, 0 kAR R i AL
AEOCHER , S EDR 5 4, B0 %2 /D[ 5 min,

SR - 52 R BUE H AR, B T, Sk BT AR
4 5 W HFEE 10 s, 0O 120, 0 SRR LA DCHR B,
I 5 20, 4 %0 [E IR 5 min,

SRR - B2 HUE 5 A6 L, SN I 22 e KA F7EE 10
s Je I 2 f KA HELE 10 s, FRHRE IR B0, A 5 K,
21 AL SRR R ARG b, 2K 5 20, R 2 /Dl
5 min,

MR T T S IR AR AT AL , MFs (median fre-

quency slope): HZHH 3R R [ ; MPFs (mean power frequency
slope) : S35 Tf) A0 3 R [ 3% ; ZCRs(zero crossing rate) : i1 &
T[4 2% ; AEMG(average electromyography): SE#JJLH, ,L 5 R
SRR .
1.3 it aHm

RIS SPSS 18.0 TS0, WLl T
B FEBER T t K56, A P<0.05 2R B A G R L.

2 #R

FASARAS S, I 191 ZH DS RZE U Sk 51K L sSEMG 155 AH
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Table 2 Comparison of the SEMG indexes of M. splenius capitis and cervicis muscle in relaxation condition between two groups

AWRGRETE AMNFHhERRE FHNFHThERHmE

ZE M RIS T b EMEFERTESR A0 FETEM
#& RMFs T P& LMPFs TPF&Z= RMPFs
# LMFs # LZCRs # RZCRs
] (Right (Left (Right ]
( Left median (Left (Right

median frequency
frequency slope )

mean power

mean power

zero crossing rate)  zero crossing rate )

slope) frequency slope ) frequency slope )
i fl4H
-1.26% 0.83 -1.33+ 0.88 -1.68% 1.25 -1.56% 0.98 -5.02+ 1.47 -3.99+ 2.21
(Test group)
-1.35+ 1.22 -1.48+ 0.32 -1.70% 0.96 -1,79% 1.16 -4.28+ 2.21 -3.88+ 2.51
(Control group)
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
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Table 3 Comparison of the sSEMG indexes of M. splenius capitis and cervicis muscle in isometric contraction condition between two groups

AWRGSRETE AMNFHhERRE AHNFHIhERHmE

ZEM R LSRR T b EMEFFERTESR GO FETEM
# RMFs TB&3 LMPFs TB&2 RMPFs
% LMFs . . % LZCRs % RZCRs
(Right (Left (Right )
(Left median ) (Left (Right
median frequency mean power mean power i i
frequency slope ) zero crossing rate)  zero crossing rate )
slope) frequency slope) frequency slope )
{528
il -2.96% 1.33 -2.83+ 0.88 -3.68% 1.25 -3.49% 0.67 -8.35% 1.56 -6.93+ 1.27
(Test group)
-2.01% 0.37 -1.98+ 1.32 -2.82+ 0.96 -2,79% 1.26 -6.92+ 1.79 -5.98+ 1.31
(Control group)
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
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Table 4 Comparison of the SEMG indexes of M. splenius capitis and cervicis muscle in iso-isometric contraction between two groups

AWRGRETE AMNFHhERRE FHNFHIhERHRE

ZEM A LS EE T b EMSTRTRE A0S TR TR
# RMFs TF&Z LMPFs TF&ZE RMPFs
= LMFs # LZCRs # RZCRs
] (Right (Left (Right ]
( Left median (Left (Right
median frequency mean power mean power ) ]
frequency slope ) zero crossing rate)  zero crossing rate )
slope) frequency slope ) frequency slope )
| | gH
ekl -7.25% 4.81 -6.86% 3.14 -9.01% 4.37 -7.98+ 4,11 -10,15+ 4.20 -9.31+ 3.29
(test group)
-4.17% 3.26 -3.18+ 2.89 -4.79% 2.13 -4.02+ 4.28 -7.32+ 3.69 -6.08% 4.82
(control group)
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

%5 AFHRA RIS SRS B RPN AEMG 38 7R« U Sk SR LR R StebR 25, o (12 A BRZH 9 AEMG [
S AU IR ] Y G-F- 2L, AEMG-1 USRS SUININSY  BTCGETT 2725 57 (P>0.05) 5 1 XU Sk #5150 L 7E S5 R g A 5 4
RS, AEMG-2 fUFK SR AR K AR S, AEMG-3 AU Wi i, PHZLAG-F 3 LR35 G2 22 57 (P<0.05) , J (9 41 47
AL MARARAS , LA R 0 R ZE AN . 29 e T g,

& 5 FRA UM K FIFALAR EHRTS B B 3R F £ AILER EL B2 (v)

Table 5 Comparison of the AEMG(average electromyography)of M. splenius capitis and cervicis muscle in different condition between two groups(jv)

AHFEHAE EMFEHAE AHFEHAE EMFEHAR AHMEHAE

ZMEHAL R
RAMEG-1 LAEMG-2 RAMEG-2 LAEMG-3 RAMEG-3
LAEMG-1 .
(Right (Left (Right (Left (Right
(Left
average average average average average
average
electromyogra- electromyogra- electromyogra- electromyogra- electromyogra-
electromyography-1)
phy-1) phy-2) phy-2) phy-3) phy-3)
I
18.36% 7.20 16.11% 5.72 35.86+ 16.31 32.58+ 9.21 47.86% 13.51 50.02+ 18.31
(Test group)
15.36% 7.33 17.06+ 5.82 18.58+ 7.29 19.31% 6.13 27.85% 8.99 35.73% 13.79
(Control group)
P >0.05 >0.05 <0.05 <0.05 <0.05 <0.05

LR 2. B KU 4R 5 3. R I AR

Note: 1.the relaxation condition; 2.the isometric contraction condition; 3.the iso-isometric contraction condition.
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