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Appendix A

Figures of working posture and equipment used in the experiment

Figure A.1 Working posture of inspection



Figure A.2  Machine designed for use in paced work

Figure A.3  Sport Tester
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Figure A4 Electromyographic Recorder (ME-3000)

Figure A.5 Electronic Pulse Massager



Figure A.6  Critical Flicker Fusion Frequency Apparatus

Figure A.7 Reaction Time Apparatus



Figure A8 Stop Watch

Figure A.9 Ortho-rater
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Figure A.10 - Lux-meter

Figure A.11  Sound Level Meter
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Appendix B.I

CERGO questionnaire on health

(MODIFIED FROM CERGO QUESTIONNAIRE)
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Appendix B.l (cont.)

3

10.



Appendix B.2

CERGO questionnaire onjoh

(MODIFIED FROM CERGO QUESTIONNAIRE)

................................................................................................. /
.................. /
.................. /
! (GENERAL FATIGUF)
0 1 2 3 4 5 6 1 8 ¢
? ()
1
2
3
4
O 1 2 3 4 5 6 7 8 9



Appendix B.2 (cont.)
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Appendix B.2 (cont.)
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Appendix B.3

Questionnaire on personal data

Questionnaire 1

Factory
Date
Time
Name Age
Sex 0 Male 0 Female
Education (highest grade completed)
Status 0 Single 0 Married 0 Divorced
No. of children
Meal Time
Meals per day Type of food

Smoking 0 A lot 0 A little 0 Never
Smoking habit per day

Drinking 0 A lot 0 Alittle 0 Never
Brand name
Taking stimulant habit

Pain-relieving drugs 0 A lot 0 A little 0 Never
Brand name
Taking stimulant hahit

Physiotherapy 0 Alot 0 Alittle 0 Never
Sleeping hours in the last night

Have you ever been attacked by the following disease ?
0 Heart attack
0 Blood pressure
0 Diabetes
0 Visual system
0 Audible system
0 others, describe




Appendix B.3 (cont.)

Working experience in other factories 0 Yes 0 No
Ifyes; experienced years; type of task
reason for leaving

Experience of other works in this factories 0 Yes 0o No
Ifyes; experienced years; type of task
reason for changing

Experience of current work in this factories
Experienced years; type oftask

Overtime working 0 Yes 0 No
Reason for working

Netincome o enough 0 notenough

Average incom bahts/month
How long does it take to commute from your house to the factory
hours
Kind of vehicle
How often are you absent per month ? days
Cause

How often do you have accidents during working ?
Kind of accident
Cause




Appendix B.4

Subjective scaling questionnaire on fatigue
Questionnaire 2

Using the scale below and indicate the degree of fatigue in performing work.

Bored |1 1 1 1 1 1 [ I | 1 Interested
5 4 i =1 10 1 1 3 1 5

Dull Ready for
5 4 5 1 1d4 1 1 3 4 5 action

Tired Refreshed
hod - 2 -1 G 1 2 3 141 5

Weak Strong

5 4l -5 2 -1 Q¢ 1 2 3 i 5

Exhausted Vigorous
5403 2 110 1 2 4 f

Sleepy Awake

—

51 93 2 1) 1 2 3 4 5

Tense Relaxed
5 4 3 2 10 1 2 3 4 5

Note : X = Before work 0 = After work



Appendix B.5

Activity-log sheet

m%12345678910 m%12345678910

00:00:30 00:0800
00:00:45 0815
00:02:00 00080
000115 000845
00:0L30 00:09:00
00:01:45 000815
00:0200 00090
00:02.15 00:0045
00:0230 001000
00:0245 0010:15
00:03.00 0100
0:0315 01045
00330 00:12:00
00:0345 0B
00:04:00 010
00415 001145
0:04:30 001200
00:04:45 01215
00:06:00 0120
00:06:15 01245
0:065:30 001300
00:05:45 01315
00:06:00 01330
00:06:15 001345
00:06:30 00:14:00
00:06:45 001425
00:07:00 014
00:07:15 001445

000730 001500



Appendix C
Rest allowances

Rest allowances or relaxation allowances is an addition to the basic
time intended to provide the worker with the opportunity to recover from the
physiological and psychological effects of carrying out specified work under
specified conditions and to allow attention to personal needs. The amount of
allowance will depend on the nature of the job (International Labour
Organisation, 1981). There are two major components of rest allowances i.e.
fixed allowances and variable allowances.

Fixed allowances generally include personal allowances and basic
fatigue allowances. Personal allowances provide for such interruptions of the
work cycle as blowing your nose, coughing, itching, going to the lavatory and
getting a drink. The other one, basic fatigue allowances, provides for taking
account of the energy expended while carrying out work and alleviating
monotony.

Variable allowances are added to fixed allowances when working in
such conditions as poor environment that cannot be improved, and added stress
and strain in performing the job.

The ILO assume a Fersonal allowance of 5% for men and 7% for
women and a basic fatigue allowance of 4% for everyone.

Based on information supplied by Peter Steele and Partners, variable
fallltl)wances of inspection task in the studied factory can be calculated as
ollows.

Table ¢.I Calculation of relaxation allowances

Type of strain Stress Points
A. Physical strains
1. Average force

2. Posture 1 2
3. Vibration L -
4, Short cycle H 10

5. Restrictive Clothing
B. Mental strains

1. Concentration/anxiety M 1
2. Monotony H 11
3. Eye strain H 10
4. Noise L 2
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Table C.I(cont) Calculation of relaxation allowances

Type of strain Stress Points

¢c. Working conditions

1. Temperature/humidity MIL 6

2. Ventilation - -

3. Fumes

4, Dust

5. Dirt

6. Wet - -
Total points 48
Relaxation allowances,
including tea breaks (%) 23

In present situation of the studied task, working time is seven and a
half hours. Management has set up the target for each inspector as 18 reels per
shift. Thus, the standard time of inspection per reel is 21.11 min. The
contingency allowances has also set as 5%. _

According to the basic model for calculation of allowances illustrated by
ILO(1981), the calculated basic time and rest allowances are 17.02 and 3.24
min, respectively. Therefore total rest allowances are 87.48 min per shift. By
taking a 30 mm tea break and 7% personal allowances for woman , the workers
in inspection section would still have 36.03 min at their disposal. On the other
hands, Konz (1983) reported his personal {)referrence to keep meal and tea
breaks out of allowances and calculated allowances as percentage of actual
working time. One method that he mentioned is the ILO recommendation
(ILO,1971) which is shown as follows,



70

Table C.2 Personal alowances (%) and Fatigue allowances (%) of
physiological, psychological and environmental factors.

Type of strain Allowances
(%)
Personal alowances for female 1
Physiological
eight, Force or Pressure 1
Posture 0
Psychological
Visual strain 2
Mental strain 4
Mental monotany 1
Physical monotany 2

Environmental
Air conditions: Well ventilated fresh air 0
Noise: Intermittent loud 0
Light 0
TOTAL ALLOWANCES 17

From the above table, the rest allowances are 17 percent of 380 min
which is 64.6 min. Substracting personal allowances, fatigue allowances are 38
min. Both ILO's and Konz's give nearly the same value.

Comparing the calculated fatigue allowances with the one set by
management (20min/shift), the workers in inspection section need more
allowances. In practice, the standard time used In this calculation might not
comply with the present situation since the average production output is about
30 reels/shift. Therefore, the standard time should be adjusted to suit the
situation, i.e that it should be lower. Setting the practical standard time,
however, needs a systematical measurement of time and motion study which is
beyond the scope of this study. It is highly recommended to set up as a
separate research.



Appendix' D
Working and rest time of shift

The existing rest allowances in each shift (R1) are as follows:

Pmin Smn  5mn 4mn Smn  5mn

R T A L ok i I

Ihr

The rearranged rest allowances (R2) in each shift are shown below:
Jmin 5mn 40min bmn  5min
1hr L10hr L5 Pmn  Dmn  Smin



Appendix E.l

Calculation of Al

Operator No. Al
1 -0.50
2 -0.12
3 000
4 -0.75
5 1.62
6 050
1 -0 12
8 1.12
9 175
10 062
1 -0.12
12 -0.12



Appendix E.2

The results of training on measuring apparatus

e
1

VEAN

CFF on training

UP- MEASUREMENT DOWN- MEASUREMENT
1 2 3 4 5 b 1 2 3 4 5 b
39.216 36.364 37.037 38.462 39.216 36.364 39.216 39.216 40.000 39.216 38.462 39.216
37.736 39.216 39.216 37.736 39.216 36.364 40.816 42.553 37.736 38.462 38.462 37.736
36.364 39.216 37.736 37.736 37.736 37.037 37.736 39.216 37.037 40.000 40.000 39.216
35.714 39.216 37.736 37.037 38.462 37.736 39.216 40.816 40.000 40.816 40.000 38.462
37.037 37.736 37.736 36.364 37.736 36.364 40.000 39.216 37.736 37.736 40.000 40.000
37.213 38.349 37.892 37.467 38.473 36.773 39.397 40.203 38.502 39.246 39.385 38.926
1207 1146 0715 0712 0662 0548 1020 1328 1250 1.089 0.754 0.769
38.462 37.037 39.216 38.462 37.736 36.364 41.667 39.216 38.462 37.037 38.462 36.364
35.714 36.364 37.736 39.216 37.037 36.364 40.000 40.000 37.736 38.462 39.216 36.364
36.364 38.462 36.364 40.000 37.736 35.714 41.667 40.816 37.736 37.037 37.736 37.736
36.364 37.037 37.037 39.216 37.037 35.714 41.667 40.816 40.000 37.736 37.736 37.037
35.088 35.714 37.736 38.462 36.364 35.088 38.462 42553 38.462 38.462 37.736 37.037
36.398 36.923 37.618 39.071 37.182 35.849 40.692 40.680 38.479 37.747 38.177 36.907
1135 0913 0948 0574 0515 0479 1289 1109 0.829 0.637 0591 0512
38.462 37.736 35.088 38.462 37.736 36.364 39.216 40.000 39.216 40.000 40.000 39.216
37.736 37.037 35.088 37.736 37.736 36.364 40.000 40.816 38.462 39.216 40.000 38.462
37.736 38.462 36.364 37.037 38.462 35.714 38.462 39.216 38.462 40.816 39.216 37.736
35.714 37.037 36.364 37.736 37.037 35.088 38.462 40.000 39.216 40.000 40.816 38.462
36.364 36.364 36.364 37.037 38.462 35.714 38.462 40.816 40.000 40.000 40.000 38.462
37.202 37.327 35.853 37.601 37.886 35.849 38.920 40.170 39.071 40.006 40.006 38.467
1007 0.714 0.625 0532 0534 0479 0614 0601 0574 0506 0506 0.468



Appendix E.2 (cont.)

Subject
1

MEAN
STD

MEAN
STD

MEAN
STD

1
0.261
0225
0.265
0.292
0.179
0.310
0.221
0.254
0.257
0.229
0.249
0.036
0.354
0.267
0.245
0.228
0.205
0254
0.217
0.191
0.231
0.207
0.240
0.044
0.222
0.204
0.182
0.206
0.218
0.294
0.165
0.215
0.246
0.219
0.217
0.033

2
0.352
0258
0.220
0216
0.237
0.273
0.232
0.269
0.238
0.288
0.258
0.038
0210
0.239
0.207
0.253
0.224
0.259
0.312
0.220
0.244
0.290
0 246
0.032
0.238
0.252
0.150
0.213
0.166
0250
0.199
0.266
0.246
0.187
0.217
0.038

3
0.262
0.326
0.207
0211
0.200
0.191
0.207
0.214
0.213
0209
0.224
0038
0.208
0.216
0.207
0.248
0.212
0.174
0.164
0.148
0.253
0.191
0.202
0.032
0.216
0.213
0 266
0 159
0.165
0.170
0 161
0.243
0.227
0.212
0.203
0.036

Reaction time on training
LIGHT STIMULUS

4
0.248
0.265
0232
0.214
0.235
0.202
0.190
0.202
0.196
0.246
0.223
0.024
0214
0.253
0.290
0 194
0.228
0243
0.297
0.223
0.184
0.243
0.237
0.035
0.212
0.197
0.197
0235
0.270
0.209
0 158
0.232
0.253
0.222
0.219
0.030

5
0.200
0.206
0.182
0 183
0.238
0219
0.251
0.187
0.244
0.240
0.215
0.026
0.241
0.246
0.237
0.245
0.244
0231
0.174
0.183
0.193
0.185
0.218
0.029
0.236
0.250
0.193
0.233
0212
0171
0245
0.220
0.189
0.207
0.216
0.025

6
0.231
0.245
0.214
0.194
0 157
0.196
0.190
0.246
0.206
0 197
0.208
0.026
0.251
0.218
0.249
0.245
0 259
0271
0 285
0.221
0218
0.295
0.251
0.026
0.220
0.213
0.207
0.210
0221
0.203
0.221
0.193
0.210
0.201
0.210
0.009

1
0.273
0.183
0171
0 187
0.166
0 163
0.203
0.176
0.173
0.189
0.188
0.030
0.226
0143
0.206
0.157
0 200
0.189
0224
0.196
0.176
0.160
0.188
0.027
0 166
0.148
0.133
0.151
0.139
0.137
0.142
0.154
0.197
0.234
0 160
0.030

SOUND  STIMULUS

2
0.266
0228
0.201
0.191
0.184
0.192
0.169
0.254
0.171
0.235
0.209
0.033
0.204
0.152
0 197
0.168
0.167
0.176
0.155
0.180
0.163
0.182
0.174
0.016
0 168
0.228
0214
0.216
0223
0.221
0.256
0.200
0.189
0.249
0.216
0.025

3
0.218
0 199
0.163
0.191
0.176
0.169
0.155
0 146
0 167
0.200
0.178
0.022
0 162
0.189
0.178
0175
0.145
0170
0.153
0.189
0.178
0.145
0.168
0.016
0.223
0.226
0.200
0.179
0.167
0213
0.186
0 189
0.149
0.239
0.197
0027

4
0.227
0.196
0.185
0.151
0.162
0.193
0.189
0.162
0.209
0170
0.184
0.022
0.195
0.166
0.153
0.151
0 152
0.149
0 167
0 187
0.160
0.146
0.163
0.016
0.179
0.214
0.223
0.168
0.215
0.228
0.175
0.230
0.188
0.214
0.203
0022

5
0.184
0.141
0.163
0175
0.161
0.156
0208
0.169
0 163
0.156
0.168
0.017
0.181
0.191
0 170
0.166
0.185
0.192
0.160
0.176
0.166
0.179
0177
0010
0 151
0.152
0.168
0.187
0 150
0.155
0.182
0.175
0.155
0.146
0 162
0.014

0.145
0.148
0.168
0.146
0 182
0.160
0.192
0 176
0.179
0.159
0.166
0.016
0 155
0.165
0.175
0 169
0.172
0.168
0.176
0.175
0.165
0.169
0.169
0.006
0 159
0 149
0.198
0.178
0.177
0.160
0.146
0.170
0.179
0.155
0 167
0.015



Appendix E.3

Means of CFF and reaction time

FACTOR CFF-

MR1

MR2

NR1

NR2

NOTE :

BEF
40.823
40.032
39.693
37.887
38 618
37.602
38.026
35.213
35.714
38.322
39.222
38.485
40.993
36.773
37.187
36.499
34.967
35 338
38.618
40.522
39.222
38.769
39.391
40 333
36.768
36.503
36 772
38.764
39.084
40.006
37.887
39.542
40.359
35.974
35.858
35.092

UP
AFT
38.950
39.379
39.222
37317
38.333
36.364
36 633
35.213
35 589
37.623
39.234
38 485
40.823
36.658
37.053
36.113
34.854
35.464
38.037
38.333
37.887
371177
38.780
39.843
36.571
36 499
36.633
38 618
38 781
39 862
37.596
39.222
39.560
35.728
35.728
34 604

DIFF
1.873
0.653
0471
0.570
0.285
1.238
1.393
0.000
0 125
0.699

-0.012

0.000
0.170
0.115
0 135
0.385
0.113

-0.125

0.581
2.189
1335
1.592
0.611
0.490
0.197
0.005
0.139
0.145
0.303
0 144
0290
0.320
0.799
0 246
0.130
0.488

CFF- DOWN

BEF
39.228
38 334
39.228
38.032
37.602
37.741
38 317
38.172
38 037
38.769
38.026
38.322
36.643
35.719
36.768
31.147
37.332
31117
37 741
40 006
80:505
38.172
38.333
37.058
38 613
37.881
38.914
37.741
37.182
38.920
36.239
36.773
35724
36.768
31.752
35.844

M = Morning shift
N = Night shift

AFT
38.613
37 887
39071
37.182
36.908
36.768
31.741
38.317
31.881
38 775
38.032
31.881
36 778
35.719
36.503
37 741
31.321
37.456
37.607
39071
38.172
37193
37.037
36.248
38 317
31.322
37.456
37.193
36.913
38.618
35.719
35.753
35.594
36 503
31.053
35473

DIFF
0.615
0.447
0 157
0 850
0694
0.974
0575
-0.145
0.156
-0.006
-0 005
0.441
-0.135
0.000
0.265
0.005
0.005
-0.280
0.135
0.935
1384
0.979
1.296
0810
0.296
0559
1.458
0.549
0 269
0 302
0.520
1.020
0.130
0.265
0.699
0371

BEF
0.226
0.224
0.192
0.201
0.213
0224
0231
0.189
0172
0.237
0.212
0.207
0.225
0.214
0.206
0.175
0.188
0.182
0.206
0.213
0201
0.205
0.209
0.194
0.190
0.200
0.199
0.188
0.186
0 188
0.203
0.182
0.174
0.178
0171
0.164

LIGHT
AFT
0.229
0.230
0.201
0.246
0.231
0.232
0.255
0.200
0.176
0.235
0.213
0.219
0.230
0.224
0.221
0.190
0.188
0.180
0.217
0.226
0211
0.218
0.218
0.195
0.203
0.208
0207
0.202
0204
0.191
0.208
0.194
0.189
0.178
0.175
0171

DEFF
-0.003
-0.007
-0.010
0.005
-0.018
-0.008
-0.024
-0.011
-0.004
0.002
-0.001
-0.012
-0.005
-0 010
-0.014
-0.015
0.001
0.002
-0.011
-0.013
-0 010
-0 013
-0.009
-0.001
-0.013
-0.008
-0.008
-0.014
-0.019
-0.002
-0.005
-0.012
-0.015
0.000
-0.005
-0.007

BEF
0.193
0.187
0.183
0.184
0.172
0.184
0.186
0.163
0 159
0.186
0.177
0.171
0.196
0.185
0.173
0.164
0 164
0.165
0.171
0.176
0 183
0.189
0.182
0.175
0.178
0.180
0.185
0.163
0.173
0.179
0.169
0.174
0.174
0143
0.143
0.144

SOUND

AFT
0.196
0.188
0.187
0179
0.189
0 183
0.193
0.165
0.163
0 189
0.181
0.178
0.196
0.193
0.185
0.174
0.166
0.166
0.183
0.181
0 190
0.193
0.186
0.179
0.187
0.194
0 196
0181
0.186
0.183
0.183
0.180
0.187
0.151
0.153
0.154

R1 = Existing allowances
R2 = Rearranged allowances

DIFF

-0.003
-0.001
-0.004

0.005

-0.017

0.001

-0.007
-0.002
-0.004
-0 002
-0.004
-0.007
-0.001
-0 008
-0.012
-0.010
-0.002
-0 001
-0.011
-0.005
-0 007
-0.004
-0.004
-0.004
-0.009
-0 014
-0.011
-0.018
-0.014
-0.004
-0 014
-0.006
-0 013
-0.009
-0.010
-0.010



Appendix E.4

Means of sleeping hours on the day before test and work output

FACTOR SLEEPING OUTPUT

HOUR
MR1 50 38.0
15 31.0
40 31.0
8.0 28.0
50 320
70 36.0
60 320
60 34.0
10.0 370
MR2 8.0 270
50 300
55 29.0
70 370
75 34.0
60 36.0
6.0 36.0
6.0 41.0
6.5 37.0
NR1 7.0 23.0
8.0 360
75 280
8.0 24 ()
6.0 250
50 320
9.0 29.0
7.0 23.0
85 23.0
NR2 8.0 21.0
15 30.0
8 0 310
65 37.0
6.0 240
65 360
40 41.0
6.0 360

9.0 30.0



Appendix E.5

Paired-sample test of fatigue appearance hypothesis

Variable ; CFF-UP

Time N
Before work 36
After work 36

Mean

38.079
31.571

Std dev

1.7899
1.6070

STD error
0.2983
02678

Analysis variable : DIFF = Before work - After work

N Observations
36

Mean
0.50

Variable : CFF-DOWN

Time N

Before work 36
After work 36

Mean

37.789
37.328

STD error
0.09

Std dev

1.0514
09833

T
5.36

STD error

0.1752
0.1639

Analysis variable : DIFF = Before work - After work

N Observations
36

Mean
0.46

STD error
0.07

T
6.20

Min Max
34.967 40.993
34.604 40 823

Prob>(T|
0.0001

Min Max
35.719  40.006
35473 39071

Prob>T
0.0001
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Appendix ES5 (cont.)

Variable : LIGHT

Time N Mean  Std dev STD error Min Max
Before work 36 0.2005 0.0204 0.0034 0.1640 0.2510
After work 36 0.2087 00208 0.0034 0.1710 0.2550

Analysis variable : DIFF = Before work - After work
N Observations Mean STD error T ' Prob>[T|
36 -0.01 0.00 -7.61 0.001

Variable : SOUND

Time N Mean  Std dev STD error Min Max
Before work 36 0.1742 0.0130 0.0022 0.1430 0.1960

After work 36 01810 00123 0.0020 0.1510 0 1960
Analysis variable : DIFF = Before work - After work

N Observations Mean STD error T Prob>|T|
36 -0.01 0.00 177 0.0001



Appendix E.6

Calculation of correlation

Dependent variable : CFF_UP
Independent variable : SFLIFT
Source  DF  SumofSquares  Mean Square F Value Prob>F
Model 1 0.09445 000445 0291  0.5930
Error 34 11.03087 0.32444
C Total 35 11 12532
Root MSE  0.56959  R-Square  0.0085
Dep Mean  0.50056  AdjR-Sq 00207 c.v. 113.79234

Dependent variable : CFF-DOWN
Independent variable : SHIFT
Source.  DF  SumofSquares  Mean Square  F Value  Prob>F
Model 1 1.39397 139397 8655  0.1158
Error 34 547630 0.16107
C Total 35 6.87027
Root MSE  0.40133  R-Square  0.2029
Dep Mean 046861  AdjR-Sq  0179%  CV. 85.64292

Dependent variable : LIGHT
Independent variable : SHIFT
Source.  DF  SumofSquares  Mean Square  F Value  Prob>F
Model 1 0.00003 0.00003 0751 0.3921
Error 3 0.00145 0.00004
C Total 35 0.00149
Root MSE  0.00654  R-Square  0.0216
Dep Mean  0.00828  AdjR-Sq -0.0072 CV. 78.97619

Dependent variable : SOUND
Independent variable:: SHIFT
Source.  DF  Sum of Squares ~ Mean Square  F Value  Prob>F
Model 1 0.00021 0.00021  9.030  0.0050
Error 34 0.00077 0 00002
C Total 35 0.00098
Root MSE  0.00477  R-Square  0.2099
Dep Mean  0.00683 AdjR-Sq 0186 CV. 69.80294



Appendix E.6 (cont.)

Dependent variable : CFF_UP
Independent variable : REST

Source  DF  Sum of Squares ~ Mean Square
Model 1 2041802 241802
Error 34 8.70729 025610
C Total 35 1112532
RootMSE ~ 0.50606  R-Square  0.2173
DepMean 050056  AdjR-Sqg  0.1943

Dependent variable : CFF-DOWN
Independent variable : REST

Source  DF  Sum of Squares  Mean Square
Model 1 1.79560 1.79560
Error 34 5.07467 0 14926
¢ Total 35 6.87027
RootMSE  0.38634  R-Square  0.2614
DepMean 046861  AdjR-Sq  0.2396

Dependent variable : LIGHT
Independent variable : REST

Source  DF  Sum of Squares  Mean Square
Model 1 0.00003 0.00003
Error 34 0.00145 0.00004
c Total 35 0.00149
Root MSE  0.00654  R-Square  0.0216
Dep Mean  0.00828  AdjR-Sq -0.0072

Dependent variable : SOUND
Independent variable :REST

Source  DF  Sum of Squares ~ Mean Square
Model 1 0.00005 0.00005
Error 34 0.00093 0.00003
C Total 35 0.00098
Root MSE  0.00522  R-Square  0.0549
Dep Mean  0.00683  AdjR-Sq  0.0271

F Value Prob>F
9442  0.0042
c.v. 101.09970

F Value  Prob>F
12030  0.0014

C.V. 8244264

FValue Prob>F
0751  0.3921
C.V. 7897619

F Value Prob>F
1976  0.1689
C.V. 76.33979



Appendix E.6
The average of EMG on activity

Period  Activity Lower Trapezius Upper trapezius  Output Defects
pv. %RVC  pv %RVC  (xI000)

Bl 175 43.0 23.76 33 228
| 212 - 35.7 19.72
X 160 - 329 18.18
R 34 - 20 -
El D 15 - 174 961 15 124
| 156 - 174 961
X 9.8 59 3.26
R 34 - 31 -
B2 D 118 - 37.4 20.66 35 176
I 122 - 417 2304
X 128 - 2714 15 14
R 30 - 10 -
E2 D 136 - 213 1177 37 94
I 159 - 226 1249
X 161 - 159 8.78
R 20 - 10 -
Period  Activity Neck Upper trapezius  Output  Defects
pv ~ %RVC  pv %RVC  (xI000)
B3 D 9.8 10.54 215 1188 21 226
| 10.7 1150 236 13.04
X 92  9.89 19.1 10,55
R 22 - 19 -
E3 D 82 882 20.1 1110 27 149
I 97 1043 211 1497
X 10.1  10.86 157 8.67
R 20 - 11 -
B4 D 89 957 165 9.12 29 238
I 120 129 238 13.15
X 125 1344 132 7.29
R LT - 10 -
E4 D 65 6.99 217 1199 20 283
| 74 796 19.9 10.99
X 68 731 111 6.13
R 20 12 -



Appendix E.7

The average of heart rate on activity

Period

Bl

El

B2

E2

B3

E3

B4

E4

Activity

DX TOIOXTOOOTXTOODXTOOXTOOX—TOOTXTOOTX—T0O

bpm*
79.19
82.82
82 12
67 38
17 26
19 78
16.77
64.20
78 81
82 76
88.94
63.20
76.03
80.13
82 96
65.42
93 55
93.44
94 06
1924
100.95
94.66
96 68
80.39
88 51
95 08
89 48
73 05
719.79
81.84
81.84
65.73

18.08

19.99

23.74

16.24

21.90

31.47

23.66

21.52

R

Output
(1000)

33

15

35

31

21

21

29

20

Defects
228

124

176

94

226

149

238

283
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