LRNISANI1IE

(continuous work, con)

(intermittent workjnt)
20 4
(Left erector spinae 1Ch 1 1E) (Right Erector
spinae, Ch 2, RE) (Left gastrocnemius, Ch 3,LG)
(Right gastrocnemius, Ch 4, RG)
AVERAGE EMG FAST FOURIER TRANSFORM (FFT)
EA (Electrical
activity)
41
ANQVA
4.2
(Subjective endurance time)
ANOVA
43 amplitude (EA sloped EMG

(Median Frequency slope, MF
slope)



Waly

44

45

4.6

4.7

EA ( EA slope)

Laurig

JASA

(Objective time to fatique)
4

3

Laurig



4.1

(average contraction level)

(chl,LE,Left Erector spinae) (ch 2,RERight
erectorspinae) (ch3.LG.Left Gastrocnemius) (ch
4 RG,Right Gastrocnemius)

( )

(Ch 1 ¢ <00001,Ch2,s <0.0001, Ch3, e

<0.0001 1Ch 4, » < 0.0001)
(intermittent work)

(continuous work) (Chl ,p=0.08 1Ch 2 ,p =0.89, Ch3 ,p=0.005,Ch 4,p=0.914 )

average contraction level (Con)

chi
B8 ch2
[ cha
£ cha

muscle
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average contraction level (int)

Ucal
n @
0as

%MVC

muscle

14

comparison between con and int ch1 comparison between con and int ch2

intermittent intemittent :
B8 continuous B continuous '
J
15 (Ch11 Left Erectorspinae)

(Ch2 1Right Erectorspinae)

X 1'gQAJ5
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comparison between con and int ch3

Intermittent

B continuous

comparison between con and int ch4

intermittent

& continuous

16

(Ch3, Left Gastrocnemius)

(Ch4, Right Gastrochemius)




4.2

il
70 4 y=-2396Ln(x) + 132.69
0 R’ =0.7669
E 50 A
§ .
2
E w ]
20 4
0 4
¥ »
0 ihwinnszasuinme
0 50 100 150

17

{70 )
(F=99.25,p<0.005)

20
(subjective endurance time)
<0.0005)

1400 -
$ 1200 y=-0.0383x - 2.7784x + 1313.2
$ e R =0.81

800 -
s 600 -
2 40 A

200

9 uwiinnesasuinamg
0 50 100 150

18

3

(F=11582 p
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amplitude

EA MF

y = 0.051x + 13.342

R’ = 0.7448

time(sec)
200 400 600

19

amplitude

amplitude
EMG

1

Erector spinae, RE)
(Right Gastrocnemius, RG)

(linear regression slope)
amplitude emg
(Left Erector spinae, LE)
1 (Left Gastrocnemius, LG)
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150 A
y = 0.0095x + 44.062
100
5
50 +
0 T
0 200 time(sec) 400 600
amplitude
amplitude EMG
amplitude
amplitude
amplitude

amplitude

amplitude
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20

)

S10 -

% per min

23

24

EA slope LE

10 20 30

EA slope LG

4.2

Ea slope
<0
0
>0
total
probability

41

EA slope RE
10 1
£54 o > T
= . . e
::O 0.0 .‘0‘.’ 0™ . -;.
° P * o
e * 10 20 *a30 LY 50
5 A
EA
EA slope RG
51
. .
e 0 -i’v—'—ﬁ:‘gw‘.—.r".*—wr—.'—.r. ]
£ | .o° o e o0 °
g e 10 20 30 40 50
® -5 %
iy
EA
EA
LE RE LG RG
13 1 21 24
3 0 2 2
25 3 19 16
41 42 42 42
0.616 0.738 0.452 0.381
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210 -

25

slope of median frequency (hz per sec) of LE

) 10

26

median frequency (Hz)}
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100 -

y =-0.0239x + 63.752
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slope of median frequency (hz per sec) of LG
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00‘
1
2 -
27

4.3

<0

>0
total
Prob

18

13
36
0.5

RE
20
1
15
36

0.555556 0.553556
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slope of median frequency (hz per sec) of RG
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4
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?
y=-0.0009x + 63.678
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time(sec)
s v
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4.4

mf slope LG

MFslope  LE
<0 22

0 3

>0 17
total 42

RE
17
4
A
42

LG
14
10
18
42

mf slope RG

RG
19
!
16
42

probability 052381 0.404762 0.333333 0.465116
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JASA
JASA (JOINT ANALYSIS OF SPECTRA
AND AMPLITUDE)

JASA JASA

L J%s
<
£ £
= 3
@ =
Q. 2
2 ®
o T T & —i==a "
o w
» =
L -30 -20 -10 20 e T @D K 0
3 .
il EA slope (% per min) 5
JASA JASA
8 B <% X rG
A A s

MF slope ( % per min)
o
Py
1 |

MF slope ( % per min)

x
-30 20 10 @ 10 20 : : ”g?‘%
4
-30 -20 -10% 5 10 20
-6 EA slope (A% per min) x EA slope (% per min)

31 JASA

EMG
ampitude (EA slope) (MF slope)
EAslope M slope
amplitude (EA slope)
amplitude EMG
EA slope



gastrocnemius)

4.5

LE
RE
LG
RG
MF slope
EAslope

( recovery)

(contraction force)

MVF slope

FATIGUE
19
22
18
21
<0
>0

(recovery)

(MF slope)

EA slope
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(Right

RECOVERY  FORCE INCREASE FORCE DECREASE

18
10
il
13
>0
<0

n
20
14
3
>0
>0

18
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12
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<0
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JASA 101 JASA
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( Right erector spinae.RE)




RE

LG

RG
VF slope
EAslope

4.6

FATIGUE
14
15
9
!
<0
>0

RECOVERY
8
9
10
9
>0
<0

up load
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8
12
!
5
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5
2
4
10
<0
<0



4.5

%MVC average contraction level ch2 (int)
6.000

0.000

3 (RE,Ch2)

4.7

Weight 25kg  5S5ky  100ky 125kg
%WC 2491 3601 4626 5184

50

(intermittent work) (Right Erectorspinae,RE,Ch 2)

125
5.2% MC



15 %wM\VC

average contraction level ch4 (Con)

%MVC
15.000 - 19.551

10.000

25kg 55kg 100kg  125kg

(RG,Ch4)

4.8

Weight 25ky  55ky  100ky 125 kg
%WC 5782 6239 13551 12451

ol
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contraction level of Ch 2 RE (Int)
1400
1200 =
10.00 -
| % 8.00 - € p(0.1) _
X 600 & p05) |
400 O po.9) |
200 - |
0.00 J |
25kg 55 kg 100 kg 125 kg
weight
35 (p(0.2)) 1 (p(0.5)
(p(0.9) (RE)
4.9 (p(0.1)) (p(0.5))
(p(0.9) (RE)
ZYe 25ky S5ky  100ky 125kg

static(p(0.1)) 054 084 0.68 120
Median (p(0.5)) 130 2.59 223 325
Peak (p(0.9)) 314 8.32 6.17 1175

amplitude (Amplitude Probability Distribution Function)
(Static) amplitude 10 %
amplitude (Median)
amplitude 50 % amplitude



(Peak) amplitude 90 % amplitude
125
100
contraction level of Ch 4 RG (Con)
35.00 -
30.00 &
25.00
Q 20.00 - p(0.1)
§ 15.00 B p(0.2)
10.00 - O p(0.9)
5.00
0.00 -
25kg 55 kg 100 kg 125 kg
weight
36 (p(0.1)) (p(0.9))
(p(0.9) (RG)
4.10 (p(0.2)) (p(0.5))
(p(0.9) (RG)
%dvVC 25 kg 55ky 100kg 125kg
static(p(0.1)) 0.72 0.52 177 138
Median (p(0.5)) 231 2.02 6.22 6.89
Peak (p(0.9)) 8.19 1117 24.10 3061

53



%MVC

100

125

54

30



4.6

37

37

(%MVC)

40,000 —
30.000 - y = 0.0359x + 2.7201

i 2
S R" = 0.1095
10.000 - . i ; __‘!

= 1P

0.000 : r 1

0 50 100 150

rice bag weight
(R2)

9%

( = 0.1095)

(R2)



%MVC
30.000 -
y =0.0309x + 5.1199
25.000 - -
20,000 - - R?= 0.0538
15.000 4 E
10.000 j i . :
/
5.000 - - i
= s - % ricebag weigh(Kg)
0.000 = = s
0 50 100 150 -
38
1 y 1
(R2) (=0.0538)

38

R2< 10 %)
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5/

(LE,Left erectorspinae.Ch 1) (RE,Right erectorspinae,Ch2 )
(LG.Left gastrocnemius,Ch 3) (RG,Right Gastrocnemius,Ch 4)
411
411

2.27 1.69 4.77 542
531 3.42 13.69 8.58

10.73 5.74 17.69 11.13

R 8 & &~

5.68 4.22 13.69 18.59

%MVC( Ch1) = 0.0503 (rice bag weight)+2.1601
%MVC( Ch2) = 0.0303 (rice bag weight)+2.4533
%MVC( Ch3) = 0.0917 (rice bag weight)+5.4652
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%MVC( Chd) = 0.118 (rice bag weight)+1.982
8 %MVC 12 15%MVC

3 4

412
412

chl ch2 ch3 chd
1161 183.059 10397 110.32

103.97
9 413

413

(Kg)
11606
12165
111.02
125.00
267.89
13067
87.82
7794
73.37

B © © N~ o o » 0w N -

77.59
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118.9 %% [78.38,159.41] 113.54

78.38 anthropometry



60

(objective time to fatigue)

EA
EA Laurig (1974,1975)
(objective time to fatigue)
0 frm(sec) Laurig objective endurance time
y = -262.21Ln(x) + 1550.9
HD1 ‘ R=01123
1000 | : 9

39 laung

Endurance time (sec) = -262.21  (weight) +1550.9

EA 103 % 5% pair t test ( Waly, Khalii and Asfour,
1986) 4
EMG



objective endurance time (Waly)

y =-186.04Ln(x) + 958.44

R’ = 0.692

20 40 60 80 100

120 140

rice bag weight (kg)

Wely
Endurance time (sec) =-186.04  (WEIGHT) + 958.44
Endurance time
(Objective endurance time)  Laurig Waly
25 endurance time  Laurig
706.878 11.78 Waly 5.99
20
Laurig Waly

Waly
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