2014 410 A o R R AR AR October, 2014
H24% H10H CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 24 No. 10

e )

=AY b g s POl K sk oA

TR, REE Gt RERS, A B, AR AP,
ER,DEF WA E AL AR KRN, E K

(1. B B RFEMMERE, DiBE B REZFAEYZENI =, L 200032;
2. HHRZBNIE DA G, BAETBAIL D EZEHE SIRE, BI§ 2000323, BT DA WE R, L 200031;
4. HHER¥ FEBESRE, B 200032;5. FETALTARESC, B 201508;
6. TREALRTBE S G AR 35000157, WiTLA B B £ HIHuG B 310051
8. VIJRE sLyE R MR s vhoy T 21000339, EIN RS R ST, I 430071)

[HE)] HB —2UEY%E 25052 (Biosafety level 3 laboratory, BSL-3 SZ5G ) TAEA G R i Eom e

TR A AR RR Sk A BB I A AE 1) A 0 ] R AR 3 IR 42 i i 3 28 b Sl AR B 53 43 #7 BSL-3 L %
TAEN GO B 5k B e BRI, st e 0w KU B A Al . 73k DL JDC BRI ERT AR SIS St %)« i
SCHR & BT Bk (a5 " B g S A T BSL-3 S2 402 TAE A ST R BR Bk PPk al 45 002 T 10 WYL ILJF AR
H# ORI HAE 7SS BSL-3 L= 19 87 i TAE A AN EokR oL, R IRMA MR TEFER TIES
#3 \BSL-3 SCI 28 VR IO Fh e (L3815 4% I AE BSL-3 S0 % N E A7 sh A 9006 2 38 R4 R BSL-3 5556 2 T 4%
NGB0 BRI R . 8818 20 -39 5 AR TARAERR | B TAE A D #EAT W I GE 1% 5606 S AR W B AE 3
S5 LA Ko Z2 s SR A M B T A A GO R AR B A

[R@R] ZGUEY LRI % Bk Sk KU

[HE5>ZES] R33 [ SCEkFRIRFS] A [ XEHS]1671-7856(2014) 10-0082-08

doi; 10.3969. j. issn. 1671. 7856. 2014. 010. 016

Analysis on job stress assessment in BSL-3 laboratories

DING Yue-na' ,YUAN Bi-fei’ ,LIU Jin-ye* ,SONG Zhi-gang® , LIN Zhong®,
WENG Jing-qing” , YAO Hang-ping® , TANG Zhi-jiao’ ,SUN Zhi-ping' ,
HAN Wen-dong' , TIAN Di’ ,ZHOU Zhi-tong’ ,DAI Jun-ming® ,QU Di'

(1. Shanghai Fudan University BSL-3 Laboratory, School of Basic Medical Sciences, Fudan University,
Shanghai 200032, China; 2. Key Laboratory of Public Health Safety of the Ministry of Education,
School of Public Health, Fudan University, Shanghai 200032 ; 3. Shanghai Municipal Supervision Inspection,
Shanghai 200032 ; 4. Shanghai Medical School of Fudan University, Shanghai 200032 ;

5. Shanghai Public Health Clinical Center, Shanghai 20150; 6. Fujian Center for Disease
Control and Prevention, Fuzhou 350001 ; 7. Zhejiang Center for Disease Control and Prevention,
Hangzhou 310051 ; 8. Nanjing Municipal Center for Disease Control and Prevention,

Nanjing 210003 ; 9. Center for Animal Experiment of Wuhan University, Wuhan 430071)

E£WAB ] il DAERTATZ RS HERINHE (2013 4F)
TEZRN ] THE(1979 - ) 2, W55 T7 ) Ol Bk 5% 4,

[BHAEE 1R (1965 - ) , 5, 0F58 07 1) MRV A 795 A X A2 PR BT I6 , E-mail : jmdai@ shmu. edu. en; B (1951 - ), % BF58 751 : 4
FHIHEREH M5, E-mail : dqu@ shmu. edu. cn,

[
[



P F A R A ARG 2014 4E 10 A %524 #5510 9] Chin J Comp Med, October 2014, Vol. 24. No. 10 83

[ Abstract)

Objective The staffs of biosafety level 3 laboratories ( BSL-3) face with the stress of handling highly

pathogenic microbs and special laboratory environment. The job stress may result in accidents in the laboratory as negative

factor for the risk control. The research may provide support for the control of risk in biosafety laboratories. Methods In

order to assess the job stress in the staff in BSL-3 laboratory, we modified “the Chinese simple job stress questionnaire”

based on the theory of the JDC mode and ERI mode, and an investigation was carried out. The present study included the

staffs (87 employees) from six BSL-3 laboratories located in five provinces (Shanghai, Zhejiang, Jiangsu, Fujian and

Wuhan). Results Analysis of the data indicates that variables of age, working years, job duties, manipulating of

animals, type of microorganisms and transmission route have a significant influence on the level of job stress in BSL-3

laboratory. Conclusion The BSL-3 laboratory staff in higher stress level have the characteristicses: 20 — 39 years old,

short work years, regular staff, operating on air-borne microbiology, manipulating of animals and operating on one more

microbiology.
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Tab.1 The effect of age on the mean of occupational stressors in BSL-3 lab

A 20 ~29 % 30 ~39

40 ~49 50 Dh E

Factors (n=30) (n=38) (n=15) (n=4) f P
JDC model
TAEZR Demand 3.58 +0. 564 3.85 +0.552 3.40 £0. 452 3.31 +0.987 3.171 0.028*
TAEAEE Environment 3.16 +0. 358 3.35 +0.537 3.13 +0. 368 3.04 £0. 946 1. 464 0.230
TAE A ZE Control 3.17 =0. 546 3.36 0. 490 3.15 0. 403 2.79 +0. 856 1.977 0. 124
PLE [ & Decision 2.88 £0.911 3.00 0. 668 3.05 +0. 536 2.50 +1.020 0.706 0.551
F 6 Skill 3.47 +0. 484 4.71 0. 509 3.24 +0.372 3.08 +0.726 4.676 0.005 *
#1253 FF Support 3.66 +0. 686 3.82 +0.690 3.52 +0.532 3.84 +0.438 0. 869 0. 460
-2 % HF Supervisor 3.33 +0.985 3.59 +0. 813 3.30 +0. 614 3.44 £0.515 0.740 0.531
[ 55 3% Colleague 0.40 +0. 643 4.04 +0.706 3.73 0. 495 4.25 £0. 540 1.075 0.364
D/C A D/C value 1.17 £0. 324 1.17 +0. 231 1.09 +0. 116 1.20 £0. 158 0.475 0. 700
ERI model
TAEAS H Effort 2.41 +0.711 3.02 £0. 815 2.47 +0. 699 2,46 +1.272 4.054 0.010*
TAE B4R Reward 4.29 +0. 690 3.94 +0. 875 4.22 +0.822 4.70 +0.356 1.913 0. 134
WFEREA Over-commitment 2.20 +0. 845 2.47 +0.794 1.92 +0.754 1.75 +0. 580 2.342 0.079
E/R HAH E/R value 0.59 +0.259 0. 87 +0. 561 0. 64 +0. 368 0.54 +0.320 2.658 0. 054

" P<0.05 FIRTLER P <0.05 HUF : TAEA 3:2/1.2/3.2/4 4/1 472 4/3,
Note. * P <0.05, the comparison of two groups P <0.05. Control; 2/1, 2/3, 2/4, 4/1, 4/2, 4/3.
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Tab.2 The effect of working years on the mean of occupational stressors in BSL-3 lab

T < 14 1~5 4 5 ~10 4F 10 4E LI I . »
Factors (n=13) (n=37) (n=26) (n=10)
JDC model
TAE%EK Demand 3.68 £0. 481 3.65 +0. 666 3.79 +0. 555 3.35 0. 264 1.371  0.258
TAEFFE Environment 3.13 £0. 409 3.24 £0.526 3.39 +0. 473 3.00 +0.294 1.909  0.135
TAE A F Control 3.16 0. 468 3.20 +0. 572 3.31 £0.559 3.21 £0. 340 0.326  0.806
AE H & Decision 2.69 0. 708 2.93 £0.816 3.04 +0. 805 3.05 +0. 405 0.675  0.570
i Skill 3.63 £0.519 3.47 +0.573 3.58 +0. 506 3.37 0. 367 0.709  0.549
#1253 FF Support 3.70 £0. 641 3.68 +0.722 3.82+0.618 3.54 £0.571 0.499  0.684
283 Supervisor 3.54 +0.901 3.33 £0.932 3.61 +0.746 3.25 +0.612 0.769  0.515
[ 55 3 Colleague 3.87 £0. 600 4.03 +0. 740 4.04 +0.582 3.83 +0.578 0.447  0.720
D/C A D/C value 1.19 £0.216 1.17 £0.270 1.17 +0. 264 1.06 +0. 147 0.645  0.588
ERI model
TAERT 1 Effort 2.62 £0.721 2.71 £0. 962 2.80 +0. 766 2.47 £0.560 0.433  0.730
TAE B4 Reward 4.10 =1. 056 4.14 0. 746 4.02 £0. 849 4.44 £0.504 0.660  0.579
WAEFEA Over-commitment 2.65 +0. 876 2.31 +0. 885 2.19 £0. 649 1.72 £0. 605 2.760  0.047*
E/R HH E/R value 0.82 +0. 848 0.70 +0. 344 0.76 +0. 382 0.57 £0.159 0.678  0.568
H:* P<0.05
Note. * P <0.05
F3 [ TAEN GG A G AS ] B 0 5 BRIl S5k Ak R 3543 9 5 i)
Tab.3 The effect of job duties on the mean of occupational stressors in BSL-3 lab
T [ 7E TAE A TRAL 5
Factors Regular staff Research group F P
(n=66) (n=19)
JDC model
TAE%EK Demand 3.74 0. 549 3.40 +0. 657 2.237 0.028
TAEHEE Environment 3.31 £0. 462 3.01 £0. 500 2.429 0.017
TAEH 2 Control 3.32 +0.496 2.90 +0. 520 3.271 0. 002
PesE H 3 Decision 3.06 0. 740 2.57 +0.731 2.556 0.012
i Skill 3.59 +0. 504 3.23 +0. 507 2.762 0. 007
#1253 FF Support 3.71 0. 662 3.69 +0. 665 0. 102 0.919
443 FE Supervisor 3.45+0.772 3.37+1.078 0.373 0.710
[ 55 3 Colleague 3.97 +0. 653 4.01 £0. 653 -0.278 0.782
D/C FLE D/C value 0.77 £0. 422 0.79 0. 419 -0.153 0.879
ERI model
TAERS 1 Effort 2.75 +0. 823 2.59 +0. 813 0.736 0. 464
TAE B4 Reward 4.05 £0. 819 4.37 £0.705 -1.563 0.122
HTER A Over-commitment 2.22 +0.842 2.40 0. 746 -0. 864 0.390
E/R AH E/R value 0.76 +0. 486 0.63 +0. 275 1.137 0.259
H:* P<0.05
Note. * P <0.05

2.2 BSL-3 KIET{E AR TIEFFMEXTER L 5K
HAETEH SN

2.2.1 [ TAEA G 5584 B 51 % Bl 5 5k 1
i R X3 50 W sg il [ TAE N SURBRETZH N 2
)25 5k 32 43 LR A 45 SR W, JDC AR S T AR 2L
KROTHERBEMTEAEN»EREE(PHEH<
0.05), (3£3)

2.2.2 BB TAEX IS HOE BRIP4l K245 19
SN . 25 O Bk I DL 32 AR X IR A 743 4 L
B85 5 on JDC B R TAEZER \D/C ELfE AN ERT

B TARST S N TE A (E/R HE 50 22 5 1
F(PfA <0.05), JIDC B TAEZ R AT
3.57 ~3.97, ABSL-3 ¥J43 /& T BSL-2 Fil BSL-3 41;
D/C HfHEAT 1. 09 ~1. 28, ABSL-3 ¥J43 & T BSL-2
A1 BSL-3 ; ERI #% 28 H TAE A H #4543 A F 2. 56 ~
3.14,ABSL-3 ¥4 s i s WEEFR A 93 T 2. 02 ~
2.68,ABSL-3 ¥ ;i i ; E/R WAH A T 0.64 ~
0.97,BSL-2 5 BSL-3 4 FL{EAHIT , i (KT ABSL-3
Foff, 255 08 ABSL-3 4V S5k FE 5 T BSL-
2 5 BSL-3 41 (#4),
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Tab.4 The effect of working area on the mean of occupational stressors in BSL-3 lab

¥ Bl BsL-3 ABSL3
Factors Assistance area Containment area (n=18) F I3
(n=26) (n=43)
JDC model
TAEZR Demand 3.58 +0.516 3.57 £0.587 3.97 0. 593 3. 454 0.036 "
TAEFEE Environment 3.17 0. 424 3.24 £0.520 3.30 +0. 481 0. 407 0. 667
TAEF 3 Control 3.34 £0.531 3.18 0. 563 3.18 0. 402 0. 862 0.426
YeiE [ & Decision 3.15 +0.759 2.88 +0.749 2.79 £0.739 1.557 0.217
$7HE Skill 3.53 +0.550 3.49 +0.553 3.57 +0. 405 0. 149 0. 862
#125 3HF Support 3.65 +0.485 3.80 +0. 759 3.60 +0. 605 0.717 0. 491
4437 FF Supervisor 3.42£0.611 3.59 0. 861 3.13 =1. 001 1.991 0.143
[F]=F 32 4F Colleague 3.88 0. 580 4.01 +0.735 4.08 +0.515 0.598 0.552
D/C LA D/C value 1.09 £0.210 1.14 £0.216 1.28 +0.250 3.431 0.037*
ERI model
TAEATH Effort 2.56 £0. 677 2.57 £0.787 3.14 £0.979 3. 644 0.030*
TAERIR Reward 4.12 +0.746 4.24 +£0.706 3.94 +1.073 0. 868 0.424
WEEREA Over-commitment 2.02+0.724 2.20 £0.725 2.68 +1.015 3.804 0.026*
E/R A E/R value 0.67 £0.310 0. 64 +0. 285 0.97 £0.767 3.932 0.023 "
. * P<0.05
WP LLEE P <0.05 # 4T TAESK :1/3 .2/3;D/C WfH :1/3 273 TAER 173 2/3; NFESR A :1/3 2/3E/R [UfE:1/3 2/3,
Note. * P <0.05
Comparison of the two groups, P <0.05. Demand: 1/3, 2/3;D/C value: 1/3, 2/3;Effort; 1/3, 2/3;Over-commitment; 1/3, 2/3;E/R value: 1/3,
2/3,
RS BRAEMR IR YRR O IR B ITAS R T2 43 (R 2
Tab.5 The effect of type of microorganisms on the mean of occupational stressors in BSL-3 lab
T gi11Es) B U 5T
Factors Bacteria Virus Bacterial & Virus F P
(n=38) (n=35) (n=14)
JDC model
TAEZLK Demand 3.63 +0. 667 3.59 +0. 505 4.06 +0.316 3.928 0.024*
TAEFFE Environment 3.23 +0. 450 3.17 0. 457 3.45 +0. 421 2.053 0.136
TAEH 3 Control 3.14 £0.530 3.34 +0. 420 3.09 +0. 547 1.901 0.157
YeiE H & Decision 2.80 0. 705 3.08 +0. 562 2. 68 +0. 896 2.205 0.117
FAE skill 3.48 +0.584 3.60 £0.517 3.50 0. 327 0.453 0. 637
#125 3HF Support 3.85+0.719 3.71 0. 670 3.41 +0.515 2.026 0.139
2 Supervisor 3.55+0.916 3.45 +0.799 3.04 +0. 765 1.798 0.173
[ 25 3 Colleague 4.15 £0.734 3.98 +0. 682 3.79 +0. 469 1.450 0.241
D/C LA D/C value 1.18 £0.237 1.08 0. 167 1.37 £0.352 7.221 0.001 *
ERI model
TAEAFH Effort 2.63 +0.924 2.68 +0.751 3.07 +0. 709 1.523 0.225
TAE 4 Reward 4.20 +0.785 4.17 £0. 808 3. 80 +0. 900 1.272 0.286
PAEREA Over-commitment 2.20 +0. 762 2.18 0. 811 2.74 £0. 804 2.720 0.072
E/R HAH E/R value 0.68 +0. 344 0.73 £0.556 0.89 £0. 415 1.014 0.368

. P<0.05 BF AR P <0.05 A0 . TAEZK .2/3 .1/3;D/C HifE :2/3 173, Note: * P <0.05
Comparison of the two groups, P <0.05. Demand: 2/3, 1/3;D/C value: 2/3, 1/3.

2.2.3  FRAERYIE R A P A O I B R A A
FHI53 52 L 45 BRI 55k PR 7 LA T 35 409 D 7k
YIRS (AN R EE) HEAT AR LR, JDC B
TAEZLR D/C W EH 2R 8% (PH <0.05)
IDC A TAEZER 534 T 3.59 ~4.06, 40 5
P B 2 A 3 R T A R PR 2 R R A D/C B
{HAT 1.08 ~ 1. 37, 2 0 595 25 41 1 T 4 17 . 41

FREEEANLE , J3 A0, AN S T 2 B9 AR A A
WNTESLAR 7 K E/R O AELE H B0 1 40 T S 2
TRV 2 AL 2 1 A A T A T 40 349 401 T 400 7
AR FERM AR, (KS5),

2.2.4 AR IR A WAL Rl AR 0 HRML B K
b R34 0 52 - 4% Ol B 5k DX 7 LA BT 484 1)
VU DA AR EAT 3 4 LA, JDC B Y T
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Tab.6 The effect of the route of microorganism transmission on the mean of occupational stressors in BSL-3 lab

A 3 £ 4% I 3 147
A . :
Factors Non-respiratory respiratory T P
(n=24) (n=55)
JDC model
TAEZSK Demand 3.391 £0. 515 3.801 +0. 546 -3.125 0.003*
TAEHEE Environment 3.007 £0. 452 3.330 +0.433 -3.012 0.004 *
TAEH 2 Control 3.297 £0. 392 3.204 0. 535 0.767 0. 446
HesE H 3 Decision 3.094 +0. 607 2.868 +0.751 1.296 0.199
Hifik skill 3.500 +0. 477 3.539 +0. 530 -0.313 0.755
#2532 ¥ Support 3.677 +0. 565 3.730 +0.709 -0.320 0.750
2 HF Supervisor 3.448 +0.737 3.414 0. 889 0. 166 0. 869
[ 25 3 Colleague 3.906 +0. 580 4,046 £0.701 -0.853 0.396
D/C FAH D/C value 1.039 +0. 187 1.215 £0.262 -2.984 0.004 *
ERI model
TARAFH Effort 2.500 +0. 654 2.815 +0. 862 ~1.600 0.114
TAERH Reward 4.446 £0.610 3.993 +0. 860 2.334 0.022*
HTER A Over-commitment 1.917 £0. 751 2.418 £0.798 -2.614 0.011*
E/R HAH E/R value 0.585 +0.233 0.796 +0.519 -1.904 0. 061
F: " P<0.05

Note: “ P <0.05
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