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emotional problems MH, mental health
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Abstract

The Study of Work Strain on Trainee of Anesthesia Personnel 

Author: Kuen-Bao Chen 

Institution: Graduate Institute of Integrated Medicine 

Backgrounds and  Objectives: Anesthesia was well known to be high risk 

because of the critical and complicated patients. Anesthesia personnels 

should work at the operation room and face high working strain. There were 

few reports regarding the relation of working stress in anesthesia trainee and 

healthy status. This study was designed to investigate the change of working 

stress before and after anesthesia training. 

Matherials and Methods: Twenty anesthesia trainees were enrolled in this 

study. The evaluation tools included SF-36 health survey, qi-deficiency and 

blood-stasis diagnosis criteria by Katsutoshi Terasawa, tongue-viewing 

system, pulse diagnosis system and heart rate variablility. They received the 

evalutation before and after training for 3 months respectively. 

Results: There were twenty trainees enrolled in the study, 18 females and 2 

males, the average age of 26.75 ± 3.31 y/o, average weight of  54.15 ± 10.81 

kgs, and average height of 160.35 ± 5.09 cms. There was no significant 

difference about the qi-deficiency and blood stasis diagnosis criteria by 

Katsutoshi Terasawa. According to the SF-36 health survey, the role-

physical, general health, vitality, role-emotioal, mental health, and mental 

component summary had significant differences. Two senior Chinese 

medical doctors made the diagnosis accoriding to the image from tongue-

viewing system. There were significant differences in qi-stagnancy and 

blood-stasis. According to the power spectral analysis, middle reading of 
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inch pulse and deep reading of foot pulse at right hand had significant 

differences. According to the heart rate variability, there were significant 

differences in low-frequency power, high frequency power and the ratio of 

low-frequency power and high frequency power.

Conclusions: We found that there were significant changes after anesthesia 

training. They might be due to the heavy working strain and stress. The 

mechanisms and effects needed further evaulation. 

Key words  work strain, anesthesia personnel, heart rate variability, SF-36, 

pulse diagnosis system 
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parametric test

 (20-29 )

 ( )
6

2001

41



6

43.7%7

2001

111

Likert

Cronbach's alpha 0.92
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CAM Complementary and Alternative Medicine
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CAM

NCCAM

Eisenberg 1993 CAM

chiropractic therapy

National Center for CAM NCCAM CAM

NCCAM CAM

CAM CAM

CAM 23

NCCAM CAM

Alternative medical systems

homeopathic 

medicine naturopathic medicine

mind-body interventions
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biologically based therapy

manipulative and body-based 

methods

energy therapies energy fields

therapeutic

touch Reiki CAM

24
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-36 Short Form-36 Health Survey

SF-36 1970 Rand Coporation

Rand’s Medical 

Outcomes Study MOS MOS

SF-20 SF-20

MOS

SF-36 1990

SF-36 SF-36

concept physical

functioning role limitation due to 

physical problems bodily pain general

health vitality social functioning

role limitation due to emotional problems

mental health

reported health transition

physical component 

summary (PCS) mental component summary (MCS)

/
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Assessment IQOLA -36 Short Form-36 SF-36

30 SF-12

-36 IQOLA

SF-36 SF-36 Dr. John Ware, Jr. 

Oregon State University

-36 SF-36

12

18,000 STATA

-36 -36

discriminant validity

2003 SF-36 SF-36

2001 12 ( )

(N 18,142) 17,515 SF-36

SF-36

4

0.40 0.83
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(

0.70) SF-36

IQOLA SF-36
31

SF-36

2001

12 ( ) (N 18,142)

17,515 SF-36 SF-36

SF-36

25-34

55-64 SF-36

SF-36

SF-36 SF-36 32
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(52.17% 76.47%)
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1995 SOD

20 20 20

MDA SOD

1983

20

20 40 40

MDA TBA-HPLC SOD

20

MDA 1.85 ± 0.50 2.20 ± 0.56 nmol/ml

1.20 ± 0.46 nmol/ml SOD

49
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6.6% 5.5%
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57

1998

1677 HSL

86.60%

45.59%

90% 99%
58



33

60  90



34

60

1958

1970

1976

1980

1987



35

59

1999



36

60

2006

Wang’s

sphygmometer, PDS-2000

 W/T 

p < 0.001
61
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HRV

Heart Rate Variability HRV

62, 63, 64, 65, 66
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HRV

R RR interval

Time domain Frequency domain

Power

1965 Hon Lee

67

1996 Tsuji Circulation Framingham

2501

58
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808

24 31
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70
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71

463

left ventricular 

ejection fraction spontaneous ventricular arrhythmias 72

HRV
73

R R-R interval

R-R interval Interval series

Heart Rate Variability, HRV

HRV Heart Rate SDNN pNN50

Interval series

0 0.4 Hz

LF, 0.04 ~ 0.15 Hz HF, 0.15 

~ 0.4 Hz)
74

(1)RR SDNN

(2) 5 min RR rMSSD

(3) RR 50 ms PNN50

(1) TF 0.04 0.40

Hz (1) LF 0.04
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Skylark Device & System Co.,Ltd 

PDS-2000

(1).

(2).
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3-1 PULSE SAMPLING RATE 100Hz

Frequency response 0.1 ~ 50Hz -3dB 20%

Pressure 300 mmHg

Setting time 3 sec at Sink Pulse

Operation time 30 sec a procedure MAX

Linearity 2%

Equivalent strain 

Capacity 2 Kgf/Cm2Sensor

 120 Ohm 

Sweep speed 25 mm/sec 
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HRV

3-2

SS1B

HRV

1. IC HRV

2.

3. 300
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4.

P

CF 20 P

5.

6.

2

7.

8. CF
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SAS 9.1.3 ±

Mean ± SD

Paired t-test

<0.05

McNemar test Kappa

1

1 Kappa

Coefficient McNemar’s Test Kappa

measures of agreement

Wilcoxon

Wilcoxon Signed-Rank test

two sample test

 ( )

SF-36
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4-

20

Sex (F:M) Age Weight Height

18:2 26.75 ± 3.31 54.15 ± 10.81 160.35 ± 5.09
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Paired t-test P 0.05

blood chi

4-2

Variable Before
(mean±SD)

After 3 months
(mean±SD)

DIFF
(mean±SD) p-value

blood 5.43±8.75 11.85±10.57 6.43±13.15 0.0416
Chi 13.5±18.47 23.25±16.24 9.75±20.44 0.0462

30 30

4-3

(No, No) (No, Yes) (Yes, No) (Yes, Yes) McNemar  
p-value Kappa

( , ) 14 4 1 1 0.1797 0.1667

No 30 Yes 30
3

P 0.05 Kappa 0.2 poor agreement 

40

20 40 20

4-4

(No, No) (No, Yes) (Yes, No) (Yes, Yes) McNemar  
p-value Kappa

( , ) 12 6 1 1 0.0588 0.0789

No 20 Yes
20 40 2

P 0.05 Kappa 0.2 poor agreement
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SF-36

Paired t-test

4-5 SF-36

Variable Before
(mean±SD)

After 3 months
(mean±SD)

DIFF
(mean±SD) p-value

PF 95.5±7.05 95.75±6.54 0.25±4.72 0.8154
RP 97.5±7.69 86.25±22.18 -11.25±23.61 0.0464
BP 81.55±17.51 80.7±15.21 -0.85±19.32 0.8461
GH 69.25±16.85 60.55±17.12 -8.7±16.81 0.0320
VT 65±12.46 58.25±11.27 -6.75±10.29 0.0086
SF 83.75±11.54 78.13±12.74 -5.63±16.95 0.1543
RE 86.67±31.34 71.67±37.89 -15±29.57 0.0351
MH 68.4±12.91 62±10.09 -6.4±11.78 0.0252
PCS 54.71±5.49 53.98±5.7 -0.73±5.61 0.5665
MCS 47.51±7.58 42.86±6.92 -4.65±8.03 0.0181

RP, GH, VT, RE, MH, MCS P 0.0

4-1 SF-36
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25 25 Two-sample t-test

GH_d

4-6 SF-36

Two-sample t-test 
age<=25

(N=8)
age>25
(N=12)

Variable mean±SD mean±SD p-value
PF_d -1.25±5.82 1.25±3.77 0.2568
RP_d -21.88±28.15 -4.17±17.94 0.1014
BP_d -4.38±17.82 1.5±20.68 0.5201
GH_d -16.5±19.62 -3.5±13.02 0.0904
VT_d -6.88±11.63 -6.67±9.85 0.9661
SF_d -12.5±18.9 -1.04±14.56 0.1428
RE_d -16.67±39.84 -13.89±22.29 0.8433
MH_d -8.5±13.26 -5±11.07 0.5298
PCS_d -3.18±5.79 0.9±5.07 0.1130
MCS_d -5.53±10.32 -4.06±6.54 0.7001
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,

4-7

(No, No) (No, Yes) (Yes, No) (Yes, Yes) McNemar 
p-value Kappa

Q1 7 1 2 10 0.5637 0.6939
Q2 9 5 0 6 0.0253 0.5192
Q3 17 0 1 2 0.3173 0.7727
Q4 5 4 0 11 0.0455 0.5789
Q5 17 1 1 1 1.0000 0.4444
Q6 18 2 0 0
Q7 16 2 0 2 0.1573 0.6154
Q8 15 0 2 3 0.1573 0.6923
Q9 17 0 2 1 0.1573 0.4595
Q10 11 6 2 1 0.1573 -0.0127
Q11 11 5 3 1 0.4795 -0.0526

Here is one possible interpretation of Kappa.

Poor agreement = Less than 0.20  

Fair agreement = 0.20 to 0.40  

Moderate agreement = 0.40 to 0.60  

Good agreement = 0.60 to 0.80  

Very good agreement = 0.80 to 1.00 
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Skylark PDS-2000

,
4-8

(No, No) (No, Yes) (Yes, No) (Yes, Yes) McNemar 
p-value Kappa

RQ1 0 4 1 15 0.1797 -0.0870
RQ2 15 1 4 0 0.1797 -0.0870
RQ3 20 0 0 0
RQ4 14 1 5 0 0.1025 -0.0909
RQ5 0 6 3 11 0.3173 -0.2500
RQ6 14 2 3 1 0.6547 0.1379
RQ7 3 7 4 6 0.3657 -0.1000
RQ8 17 2 1 0 0.5637 -0.0714
RQ9 17 2 1 0 0.5637 -0.0714
RQ10 20 0 0 0

4-9

(No, No) (No, Yes) (Yes, No) (Yes, Yes) McNemar  
p-value Kappa

LQ1 0 4 3 13 0.7055 -0.2069
LQ2 14 2 4 0 0.4142 -0.1538
LQ3 19 1 0 0
LQ4 6 4 5 5 0.7389 0.1000
LQ5 6 5 4 5 0.7389 0.1000
LQ6 13 1 6 0 0.0588 -0.0938
LQ7 5 7 3 5 0.2059 0.0385
LQ8 20 0 0 0
LQ9 15 3 2 0 0.6547 -0.1364
LQ10 19 1 0 0
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SER(10) f = 10Hz

spectral energy ratio(SER)

4-10 SER(10)

Variable N Mean Std Dev Minimum 25th Pctl 50th Pctl 75th Pctl Maximum
111_1 19 611.47 214.59 84 468 660 748 920
112_1 19 527.58 177.62 117 380 531 659 851
113_1 19 580.47 169.54 131 456 612 680 871
121_1 19 542.21 178.32 98 429 546 688 819
122_1 19 565.58 228.96 112 421 537 676 1208
123_1 19 593.68 198.69 166 488 578 729 1053
131_1 19 547.84 172.26 103 446 585 670 788
132_1 19 549.21 184.02 116 400 569 678 857
133_1 19 581.89 154.37 136 555 575 661 951
211_1 19 607.37 143.31 367 493 606 710 899
212_1 19 525.11 137.15 350 413 491 672 791
213_1 19 563.37 125.8 398 451 580 638 815
221_1 19 603.21 160.03 359 456 609 700 861
222_1 19 681.89 190.52 301 552 672 790 1123
223_1 19 568.84 119.79 373 447 584 676 786
231_1 19 614.11 182.02 381 474 582 697 1060
232_1 19 584.42 163.62 369 425 593 764 800
233_1 19 580.47 131.14 378 466 567 648 847
111_2 19 585.95 172.26 350 433 588 712 900
112_2 19 574.58 110.93 401 485 545 667 787
113_2 19 501.21 133.2 260 392 509 591 772
121_2 19 648.68 171.71 372 537 643 746 1015
122_2 19 535.89 134.99 329 429 534 643 818
123_2 19 596.21 110.47 438 475 598 664 830
131_2 19 589.47 180.11 294 422 620 719 916
132_2 19 640.74 173.47 392 490 606 835 890
133_2 19 577.37 162.24 359 436 609 712 925
211_2 19 570.84 148.2 327 525 573 674 885
212_2 19 531.32 128.72 340 405 551 669 735
213_2 19 565.58 131.86 322 481 577 637 894
221_2 19 579.95 181.24 286 439 541 727 884
222_2 19 539.26 153.08 342 392 533 656 885
223_2 19 650.68 137.9 372 535 664 778 830
231_2 19 633.79 161.24 370 478 631 777 899
232_2 19 589.32 127.5 330 444 619 662 806
233_2 19 664.79 149.74 415 553 636 780 954

Variable 111_1 1 2 1
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2 3 1 2 3 1

2

4-11 SER(10) Pair t-test

paired t-test 
 ( - )
Variable N Mean Std Dev Minimum 25th Pctl 50th

Pctl
75th

Pctl
Maximum t Value Pr > |t|

111  19 -25.53 219.36 -366 -179 -30 154 319 -0.51 0.6181

112  19 47 205.02 -328 -95 96 155 398 1 0.3309

113  19 -79.26 207.48 -479 -196 -51 39 351 -1.67 0.1132

121  19 106.47 271.65 -396 -64 97 263 672 1.71 0.1047

122  19 -29.68 287.65 -878 -166 -60 223 317 -0.45 0.6582

123  19 2.53 215.99 -416 -126 -10 185 342 0.05 0.9599

131  19 41.63 211.15 -249 -154 -8 220 448 0.86 0.4014

132 19 91.53 250.8 -367 -25 26 202 774 1.59 0.1291

133  19 -4.53 209.84 -325 -182 13 158 493 -0.09 0.9261

211  19 -36.53 220.54 -439 -219 -45 119 269 -0.72 0.4796

212  19 6.21 194.87 -359 -120 -7 201 296 0.14 0.8911

213  19 2.21 164.89 -280 -110 3 112 352 0.06 0.9540

221  19 -23.26 278.17 -484 -222 -49 266 411 -0.36 0.7197

222  19 -142.63 270.08 -768 -263 -166 68 422 -2.3 0.0335

223 19 81.84 169 -280 -49 62 228 371 2.11 0.0490

231  19 19.68 219.01 -273 -149 -31 170 512 0.39 0.6998

232  19 4.89 201.43 -391 -129 14 165 308 0.11 0.9168

233  19 84.32 160.83 -236 -40 52 191 464 2.29 0.0346
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4-12 SER(10) Signed rank test

the signed rank test
variable p-value

111 0.5604
112 0.3321
113 0.1232
121 0.1232
122 1.0000
123 0.8985
131 0.4489
132 0.0976
133 0.7759
211 0.6508
212 0.9530
213 0.9217
221 0.7983
222 0.0370
223 0.0679
231 1.0000
232 0.7086
233 0.0391

signed rank test 222 233 p

0.05  222

233
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Paired t-test

4-13

Variable Before
(mean±SD)

After 3 months
(mean±SD)

DIFF
(mean±SD) p-value

MEAN 803.15±108.01 834.05±117.61 30.9±119.41 0.2615
VLF_d 6.6±0.92 6.43±0.66 -0.18±1.06 0.466

LF 5.94±0.67 6.08±0.89 0.14±1.05 0.5555
HF 6.06±0.74 5.85±0.85 -0.22±1.1 0.3921 
TP 7.54±0.7 7.44±0.65 -0.1±0.93 0.647 

VAR 7.58±0.64 7.58±0.58 0±0.8 0.9868 
LF_P 38.62±11.63 45.49±13.19 6.88±9.1 0.0031 
HF_P 43.17±10.77 35.75±9.58 -7.42±8.99 0.0016
LF/HF -0.12±0.55 0.23±0.52 0.36±0.42 0.0013

N 354±49.83 321.8±63.56 -32.2±72.58 0.0619

LF_P, HF_P, LF/HF, N P 0.05
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2005

75

1999

1

30-40

12

1-5 5-10 5-10 40-

50 2

X

3
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76

26 25

8

Chattanooga

(sway distance) (sway index)

3

(P<0.05)

77

78



66

……
79



67

1983
80
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SF-36

SF-36

2005

SF-36

SF-36

68.7% SF-36

100%

95.4%

0.66 0.89

SF-36
81

2006 Dr. Yang

SF-36 self-rated health status HRQoL health-

related quality of life SF-36

physical component summary (PCS)

mental component summary (MCS) self-

rated health status 82

2004 Lin 21

17

60 4 21

36-
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 (p < 0.01)

19 (31.7%)

83

SF-

36

SF-36

SF-36

48.5

20.9

68.55

55

50

50 SF-36

84

Role-Physical RP General Health GH

Vitality VT Role-Emotional RE Mental Health MH
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mental component summary MCS P<0.05

physical component summary PCS Role-

Physical 97.5±7.69

86.25±22.18 11.25±23.61

General Health

69.25±16.85 60.55±17.12

8.7±16.8 Vitality 65 12.46

58.25±11.27 6.75±10.29 Role-Emotional

86.67 31.34

71.67±37.89 15±29.57 Mental Health

68.4 12.91 62±10.09

6.4±11.7 Mental component summary

47.51 7.58 42.86±6.92 4.65±8.03
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McNemar test
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Skylark PDS-2000

SER 10

SER f SER f E1 f / E2 f

 E1 f f Hz

E2 f f Hz

SER f

f 10 Hz SER 10

SER 10 100 3000

10 Hz 10 Hz

99% 85

SER 10 100

SER 10

SER 10

100 SER 10 100 SER 10
85

signed rank test 222 233

p 0.05  222

233
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HRV

Heart

Rate Variability HRV

RR RR RR 50 ms 

85

5

50ms
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86

Paired t-test

P<0.05 LF_P HF_P

LF/HF LF

0.04 0.15 Hz HF 0.15

0.40 Hz LF HF

LF_P 38.62±11.63

45.49±13.19

HF_P 43.17±10.77 35.75±9.58

LF HF -0.12±0.55 0.23±0.52
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SF-36

1.
..........................................................1

..............................................................2
..................................................................3

..............................................................4

..............................................................5

2.
................................................1
................................................2
................................................3
................................................4
................................................5

3.
    

, , ,

a. 1 2 3

b. 1 2 3

c. 1 2 3
d. 1 2 3
e. 1 2 3
f. 1 2 3
g. 1 1 2 3
h. 1 2 3
i. 1 2 3
j. 1 2 3
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4.
?   

a. 1 2
b. 1 2
c. 1 2
d.  ( ) 1 2

5. ( )
?   

a. 1 2
b. 1 2  
c. 1 2

6.
     ( )

.................................................1
..........................................….......2

.  ..........................................…........3 
...........................................…......4
............................................….....5

7.  ( )
........................................….…............1

.....................................…............2
..........................................…...............3
......................................…...................4
.........................................…................5

.............................................6

8. ( )
         ( )

.................................................1
.....................................................2

.........................................................3
.....................................................4
.....................................................5
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9.
......

a. 1 2 3 4 5 6
b. 1 2  3 4 5 6
c. 1 2  3 4 5 6

d. 1 2  3 4 5 6
e. 1 2  3 4 5 6
f. 1 2  3 4 5 6
g. 1 2  3 4 5 6
h. 1 2  3 4 5 6
i. 1 2  3 4 5 6

10.
       

...............................................................1
.......................................................2

...............................................................3
...................................................................4
...................................................................5

11.    

a. 1      2    3        4      5 
b.

,
1      2    3        4      5 

c. 1      2    3        4      5 
d. 1      2    3        4      5 
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2  2004; pp. 17 
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SF-36

SF-36

Enter data 

Recode out-of-range item values as missing 

Reverse score and/or recalibrate scores for 10 itmes 

Recode missing item responses with mean substitution (where warranted) 

Campute raw scale scores 

Transform raw scale scores to 0-100 scale 

Perform scoring schecks 
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Precoded Item Value Final Item Value 

, 1 1

, 2 2
 3a-3j 

, 3 3

1 14a-4d

2 2

1 6.0

2 5.4

3 4.2

4 3.1

5 2.2

7

6 1.0
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If Item 8 

Precoded Item Value, and

Item 7 

Precoded Item Value, than

Item 8 

Final Item Value 

1 1 6

1 2  6 5

2 1  6 4

3 1  6 3

4 1  6 2

5 1  6 1

Precoded Item Value Final Item Value 

1 5.0

2 4.4

3 3.4

. 4 2.0

1

5 1.0
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Precoded Item Value Final Item Value 

1 1

2 2

3 3

4 4

11a 11c

5 5

1 5

2 4

3 3

4 2

11b 11d

5 1

1 6

2 5

3 4

4 3

5 2

9a 9e

6 1
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Precoded Item Value Final Item Value 

1 1

2 2

3 3

4 4

5 5

9g 9i

6 6

1 5

2 4

3 3

4 2

6

5 1

1 1

2 2

3 3

4 4

10

5 5
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Precoded Item Value Final Item Value 

1 15a-5c

2 2

1 1

2 2

3 3

4 4

5 5

9b, 9c, & 9f

6 6

1 6

2 5

3 4

4 3

5 2

9d & 9h 

6 1
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Scale Scores Transformation

Transformation Scale=[(Actual raw score – lowest possible raw score)/Possible raw score range]×100 

 Formula for Scoring and Transforming Scales 

Scale Sum Final Item Value Lowest and highest 

possible raw scores 

possible raw score 

range

Physical

Functioning

3a+3b+3c+3d+3e+

3f+3g+3h+3i+3j

10, 30 20

Role-Physical 4a+4b+4c+4d 4, 8 4

Bodily Pain 7+8 2, 12 10

General Health 1+11a+11b+11c+11d 5, 25 20

Vitality 9a+9e+9g+9i 4, 24 20

Social Functioning 6+10 2, 10 8

Role-Emotional 5a+5b+5c 3, 6 3

Mental Health 9b+9c+9d+9f+9h 5, 30 25


