1,487

, 2523)

(2.9%),

, 2534)
2532: 1,806 (2.8%)

(Silverstein,1986)

«

1] 2531:
2533: 2,618 (3.3%)

(Vertebral column)

( 1 2

(intervertebral disc)

(nucleus pulposus)



* (annulus fibrosus)

nnulus finbrosus

Nucleus.
pquosusH }
B p

ine Cartilage
A ate
cartillage plate
Anterior posterior
IonP_ltudlnaI -Epil')h';si;i“r"i“ngr longitudinal
ignment ligament
C
2.1: *
(Kacnab |.Backache, 1979.
* ., 2528)
5
* 10
1,200
( 450-800 )
30 50 50

3%



«

« ( till , 2527
« . « 1, 2528)
Davis (1973)
« « ! « « ol
(intraabdominal pressure) (Stubbs, 1973, David, 1985)
« l« « | « ' !
I( radio pill (Rigel, model 7040)
« « { ! «
«
I
(parallel), (fusiform),
(convergent), « (unipennate)
{( «
!
(action potential) ( , 2528)
« « .
« « «
|
0 « «
(motor unit involvement, MUI)
exciteable tissue
| semipermeable
membrane «

( 2.2) «
(resting stage)
50



(  2.3)

Intercellular

Extracellular fluid

i Na") = 145
K) = &
(c1) =120
2.2 ( )
UM per sec) ( , 2523)
++++++ TR
++++++++ b+
2.3
4 /3 A !
( , 2523)
200
(influx) " "
(depolarization)
reverse membrane

potential
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(ascending phase) (descending phase)
(K+ efflux)
8 « «
(motor unit) «
EMG «
0 ! (
EMG (Andersson,

Herberts and Ortengren 1976 a.; Andersson, Ortengren and Nachemson

1976b; Andresson Ortengren and Herberts 1977) |

) EMG

(Andersson Ortengren and Herberts, 1977)

Chaffin (1988) "Biomechanical modelling of
the low back during load lifting" EMG
McGill and Norman (1986) EMG
EMG

Andersson (1984)
EMG EMG 13

(amplitude)



10 . 30

EMG
EMG

«

ME3000 (Mega Electronics Ltd.) 0

11

m—ry S

————

Muscle Tester ME3000
Copyright (c) 1990 by Mega Electronics Ltd

Pyl '
—1 ME3000 IF PC

HD

A = Active cables
ME 3000 = ME 3000 muscle tester
IF = Optical interface ME 3000

printer

PC = IBM/AT campatible camputer
HD = hard disk

display = OGA , BGA , Hercules
graphics display

printer = matrix printer

2.4

(Mega Electronics Ltd,

1990)

ME3000




« (ME3000) >
? (portable unit)
? ! -
88 (motor units) 8 8 ?
! v 5000 MV
(A Integrated EMG
ME3000 81
(PC) ? optical interface (IF)
?
motor unit potential) I( 1
) !
) ( 2.5
)

«

12



limb :‘; “ /
___//—__—_\ :

©

electrodé 4 \\\\\
active area \\\\
- M gkin

skin

snap connector 1////

__.--—-——'1
snap connector

surface electrode

2.5 « « «
« ME3000 «
(Mega Electronics Ltd, 1990)

(dual channel) «



CH2
R
M M
Ground
) (common)

(M measuring electrode) « L5-L4

« (R referrence electrode)
« M 5 -y (G
ground) (Mega Electronics Ltd,
1990)
« «
03
« «



1. (Injury) !
(spinal degeneration) Huit . .1954 (
« .S'a Tf [ , 2528) (lumbargo attack)
Lawrence . .1955 ( . riff thi [ , 2526)

(disc degeneration)

(strain)

2. (Heavy lifting and

carrying) 8

40

20

Becker .o.1961  ( . , 2528)

(16-45 ) 30

128 (Recommendation No 128)

1967

55



55 . «

50 - 60 8
8 2
(reduction of lumbar lordosis) Bantu
?
?

(weight-bearing cartilage)

(X-ray)

30

(sciatica)

3. (Posture)

25

«
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(intervertebral discs)

<«

« «

(lumbar disc pressure)

(myoelectric back muscle activity)

(rheumatic complaints)

3-3.5 (91-104 ) 4 6 - 4 11 (137-150
« 4 6 5 6 (137-168 )
« « « (incapacity)
« (control group) 3
(radiological degenerative changes)
1 3 5 (91 )
« 4 5 (135 2)
«
« «
? 43
? (minitraumas)

(lumbar spine)

« (sciatica) 50

2)



80 «a
85

f 220

150

===

N
N

33

ot 2

75

28

|

18

1140

2.7
(Nachanson
4. * (Climate)
«{ ( . arm  ( «« , 2528)
'
sciatic pain) 2-3 « .

{

* , 2528)

10 a

*
(disc disorders)
5

* (back hip

Lawrence
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a
1 8
8 (sciatica)
Estonia
1 ! 8 a
(disc disorders) a a a
8 '] 8 a 8 a
(foundry) 8 a
(rheumatic)
1
(nerve root pressure) (tissue tempera-
ture) 8
8 8
!
8
(degenerative
process) (spine) 8
B
RULA (rapid upper limb assessment)
? ! a RULA
RULA 8 8
a a
a OWAS (Ovako working posture analysis system)
a
RULA 3
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« 1] 2 « A
B « «
1 «
ils
A 2.8 « « (upper arm)
(lower arm) (wrist)
Upper arms
2 3
Add | 1f shoulder s
roised .
Add | if upper arm s O
obducted
Subtract |1f leaning 5
or supporting the
weight of the arm 45 -90°
20-45°

Lower orms
Add I If Mldllne
| working across
the midline of
the body or out
to the side
Wrist N /\-1
152
sl 3 i : ? —0° ‘/ |
&’ |
15° 1
Add ! if wristis bent
oway from the midiine
| Mainly in mid-range of twist 2 At or near the end of twisting range

Wrist twist

4 ” ' 4 '
zun 2.8 : TrauAzuuulunInITIARaRInITasLIUNavLY (upper arm),

(lower arm) (wrist) (McAtamney and

Corlett, 1993)

(upper arm) « « « 1

Tichauer (1966), Chaffin (1973), Hagberg (1981), Schuldt « (1987),




Harms-Ringdahl

Tichauer

Executive

(1986)

Schuldt (1990) a

20°

20° 20° - 45-¢

45° - 90°

90°

(lower arm) Grandjean (1988)

(1966)

(wrist)

(neck)

60° - 100°

60° 100°

Health and Safety -

1990)

15°

(neck),

Chaffin (1973) Kilbom

10° - 20°

20°

21
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Neck

Add | if the neck
is twisting

Add | if neck is
side-bending

Trunk

Add | if trunk
1s twisting

Addlif trunkis

OO

0-10° 10 -20°

3
o° 3
| also if
trunk is well
supported
while
seated

A

2

2
’

0+
o]
6

OO

Inextn

60°+

side - bending
Legs | if legs and feet are well supported and in an evenly balanced posture 2 if not
2.9 « 1 (neck),
(trunk) (leg) (McAtamney and
Corlett, 1993)
(trunk) Dury (1987) Grandjean (1988)
13 90°
0° - 20°
20° - 60°
60°

(leg)




* 2 !
1-9
A
B
muscle
*
1
*
force or
* 0
* 1

+

+

muscle use

muscle use

use

load

score

and

and

2-10

A (muscle use and

force

force

force

scores for group A

scores for group B

Stevenson

(1987)

scores

23

A)



. twist . twist

. twist

Wrist posture score

. twist

10

10

Lower
am

If

Upper

am

o<t

o<t

o <

o <

o <

<SS <

<SS <

< S <

o<t <

m o<t

<<t w

A o)

S

S S <

S <

(o2 e))

Yo Ne)]

o O O

(McAtamney and

A

1993)

Corlett,



Corlett,

RULA

1993)

Trunk posture score
3 4

Legs Legs

B (McAtamney

and

25

© com ~ ~ ~
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Score D (neck,trunk, leg)

(1

+ force

use

A + muscle

score)

score)

+ force

use

B + muscle

and Corlett,1993)

(McAtamney
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