#5572k & % | Journal of Environmental and Occupational Medicine | 2019, 36 (2)

121

BRAT T AT AHIE R #200 E =
sk ', BMIH T, BERE T SESLRE, AR, R, BEES, £55

LUAERKFAHKIEZR, IFE AR 030001
2. RS (KH) BRFTEASRLEYIERT, (LUF K& 030053

Sl e

Selected article

DOl 10.13213/j.cnki.jeom.2019.18350

T

(B BT TAHT LT ERERSENEAE (OB FEEN, BEXEMETA
BEFMIAIIRER D . AT E LB HE M AONINAS (NCTB) T REYT TAMETA
RN D AR, FoMEZWER, A#TRIEENFHTIRHKE.

[ 712017 F4—6 BERULAEAEZEFTRT S22 BB M T ANMANR, BiEHE. HT
— % FTHPI=ZREELRMU. BERSAERERRANRELXER, XKAWHOEER
NCTB YRS TARBRURZSTT AR, XARARE. MAE2FMESTHENTX
TAMETARNZMNBEXERHTO,

[ERIBT TABREDR“F -5 52T PEELKEN, ERSMEDHER
. THMENRERE T, TAFHYRNREN (0.50£0.16) s; HFEEIRFFIHER
(11.7242.20) MFFF, EHERE S, HFFHER (5.50:2.42) MIFFH, ERERIR:
HF AL H 90s FHIEH (45.34£19.57) 4, MRICIZERRLA N 65.9%, REFEIRATF
MEIRBF SR, ERITRBA4S BIREBERAENN61.5%, HiRITA8b BT %tt
BIRS (38.5%), T ENTERE R, FEELZPIORE- B, REREE (JRA
FMIEIEAF). ARICICHEREER (ERIT ) mE2m, F T ELT ARE- 1B
MREFFETSETHA LA, MWL BIRERR (EFITS8) TR TFHhEITA (5
P<0.05); fEZEIEALE STUERIRT (BRE 1 -Fsh50) B0 TIHREBEIELE, £5T
AT (RFBEAFMLS . AR, ERTREFITR28) (50 R TFIEEEE
W (5 P<0.05), TAMFERA, TR, XAKFR,. ERREEZ. ARARNSMES
TR AR BE X H AR MG RORTS AT A TIRE = A BRI (19 P<0.05),

[ | BT TAMET AR 2MRIRKTE, FEELZRHNET TAMETAREE
ZF, GUMNIAMETAMELSTESEYW:. TANER. Tk XEEE. ERRE
EemERABITERET TAMETANEIAZNTWER,

KEIA: REIA, #ETH BETARONRAS, 2

Characteristics and influencing factors of neurobehavioral function of coal miners ZHANG Bin’,
YANG Liu-ye', KANG Hui", LEI Li-jian®, YANG Zhi-zhong?, LIU Gai-sheng®, ZHAO Zhi-hui®, WANG Fang*
(1.School of Public Health, Shanxi Medical University, Taiyuan, Shanxi 030001, China; 2.Institute of
Occupational Disease Prevention and Control, Xishan Coal and Electricity (Group) Limited Company,
Taiyuan, Shanxi 030053, China)

Abstract:

[Objective] Underground working environment and shift work may have adverse physical and mental
health effects in coal miners, but few studies report the effects on neurobehavioral function. This
study aims to understand the distribution characteristics and influencing factors of neurobehavioral
function of coal miners in different workplaces through Neurobehavioral Core Test Battery (NCTB),
and provide evidence for early intervention of occupational hazards.

[Methods] A total of 652 male coal miners from a state-owned coal mine in Shanxi Province were
selected from April to June 2017 and divided into three groups (ground group, underground
front-line group, and underground auxiliary group) according to assigned workplaces. The basic
information of coal miners was collected through questionnaires, and profile of mood state
(POMS) and neurobehavioral function of coal miners were evaluated by WHO NCTB. Chi-square
test, covariance analysis, and multivariate analysis of variance were used to analyze the factors of
neurobehavioral changes.
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[Results] Except PMOSV score above average, the other five PMOS subscale scores were at low level. The results of behavior function test
showed that the average simple reaction time was (0.50+0.16) s; the subjects scored higher in recalling digit span in forward order (11.72+2.20)
than in backward order (5.50+2.42); in 90 s, 45.34+19.57 correct digit symbol occurred; the correct rate of Benton Visual Retention (BVR)
was 65.9%; the scores of Santa Ana Preferred Hand (SANP) and Santa Ana Non-preferred Hand (SANN) were close; correct and wrong
dot numbers accounted for 61.5% and 38.5% of total pursuit aiming score respectively. The results of multivariate analysis of variance
showed that workplace affected the scores of POMSF, Santa Ana Manual Dexterity (SANP and SANN), BVR, and pursuit aiming (correct
dot number); compared to the ground workers, the scores of POMSF, and Santa Ana Manual Dexterity in the underground workers were
higher, while the scores of BVR and pursuit aiming (correct dot number) were lower (P<0.05); the scores of POMS (except vigor-activity)
in the shift workers were all higher than those of the non-shift workers, while the scores of five behavioral functions (backward and total
score of digital span, BVR, correct dot number, and total dot number) were lower than those of the non-shift workers (P<0.05). There
were also negative effects on the scores of selected POMS or behavioral functions among workers who were older, or had longer length
of service, lower education level, poor quality of sleep, lower monthly income, and hypertension (P<0.05).

[Conclusion] There are differences in neurobehavioral function of coal miners in different workplaces, and shift work has influences on
many aspects of neurobehavioral function; age, length of service, education level, quality of sleep, and hypertension are also possible
influencing factors of neurobehavioral function changes of coal miners.

Keywords: coal miner; neurobehavior; Neurobehavioral Core Test Battery; distribution
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Table 1 General characteristics of study subjects

HEHR HT—% (n=2_39) HTHB) (niZSO) HhE4H (n=133) I p
Index Underground front-line group  Underground auxiliary group Ground group
8 (%) (Age, year) (xs) 37.88+9.03 38.40+10.88 49.97+8.25 78.16 0.001
T# (£F) (Working age, year) (xts) 11.10+£7.53 14.52+11.00 21.88+11.35 50.31 0.001
N ALTEE (Education) [n (%)] 19.38 0.001
R X LT (Middle school and below) 71 (29.7) 74 (26.4) 53 (39.8)
& / F%& (High school/technical secondary school ) 88 (36.8) 73 (26.1) 31 (23.3)
KERI E (College and above) 80 (33.5) 133 (47.5) 49 (36.8)
K JEB A (7T) (Family monthly income, yuan) [n (%) ] 64.07 0.001
2000~ 56 (23.4) 129 (46.1) 75 (56.4)
4000~ 131 (54.8) 77 (27.5) 39 (29.3)
6000~ 13 (5.4) 22 (7.9) 8 (6.0)
8000~ 39 (16.3) 52 (18.6) 11 (8.3)
4R (Smoking) [n (%)] 0.48 0.787
= (Yes) 145 (60.7) 172 (61.4) 77 (57.9)
% (No) 94 (39.3) 108 (38.6) 56 (42.1)
R3H (Drinking) [n (%) ] 1.35 0.510
2 (Yes) 117 (49.0) 135 (48.2) 72 (54.1)
% (No) 122 (51.0) 145 (51.8) 61 (45.9)
KB &SN (Exercise) [n (%)] 15.71 0.001
= (Yes) 91 (38.1) 131 (46.8) 79 (59.4)
% (No) 148 (61.9) 149 (53.2) 54 (40.6)
FEAREIE (Sleep quality) [n (%)] 20.80 0.001
#F (Good) 162 (67.8) 163 (58.2) 60 (45.1)
—#% (Fair) 60 (25.1) 98 (35.0) 55 (41.4)
Z (Poor) 17 (7.1) 19 (6.8) 18 (13.5)
fBIFE (Shift work) [n (%) ] 74.03 0.001
= (Yes) 150 (62.8) 123 (43.9) 22 (16.5)
7 (No) 89 (37.2) 157 (56.1) 111 (83.5)
BMI (kg/m?) [n (%)] 8.23 0.066
<18.5 6(2.5) 12 (4.3) 4 (3.0)
18.5~ 98 (41.0) 100 (35.7) 36 (27.1)
24.0~ 100 (41.8) 120 (42.9) 73 (54.9)
> 28.0 35 (14.6) 48 (17.1) 20 (15.0)
SIME (Hypertension) [n (%)] 4.92 0.086
= (Yes) 59 (24.7) 71 (25.4) 46 (34.6)
% (No) 180 (75.3) 209 (74.6) 87 (65.4)
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[8] /7 (0.50£0.16) s; ¥ F ¥ EIRFFEIYER (11.72¢
2.20) MEFFY, ERERS, BFFHER (5.50
$2.42) MFFY), EHERRR, HFFEBAO0sH
IE#5 (45.34£19.57) 1 WRICIZIEFE L K 65.9%
(6.59/10); REREIRAFHNIEIRAFENE
I, EWT b BB S 8m 61.5%, iR
REE BITRELLAIRS (38.5%), Wik2,

%2 WANGWERHUT AN EMLER (Res)
Table 2 Results of POMS and behavioral function of study subjects

#5847 (Index] 184 (Score) 8535 (Range)
[E=iIEZ (POMS)

B - &8 (POMST) 13.9446.58 4~36
%8 - B 3% (POMSD) 17.70+11.82 0~60
3% - B (POMSA) 14.90%9.45 0~48
F& - 1B (POMSF) 9.9445.60 0~28
[F 2% - 2K 5E (POMSC) 12.00+4.80 4~28
H1-1%5 (POMSV) 19.156.48 0~32
TR RS{E] (SRT, s) 0.50+0.16 >0
HFEE (DSP)
IfF7 (DSPF) 11.7242.20 o~14
{27 (DSPS) 5.50+2.42 0~14
2% (DSP) 17.233.84 0~28
1REEFEE (SAN)
SJH AT (SANP) 44.14+6.83 >0
3E > AF (SANN) 41.59+7.23 >0
5 %FD (DSY) 45.34+19.57 >0
M HIEIZ (BVR) 6.59+2.25 0~10
B#rBER (PA)
IEFFT =3 (PAC) 90.34+54.39 >0
$HIRFT =3 (PAE) 56.47+30.30 >0
TR (PA) 146.80+53.46 >0

2.3 BRURSFITATNEER I E R 5347

H—T A ET TABRIRSHITATENE
AR, WERRSHITANERIERANEE, 27
MU IZ P BIZE. i, T, XUEE. KERK
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ANBEE, HtEREEAMREATSZSTTED
1. TEMELRS,

BRASHETHENMERER: TRELY
PrEBENEE-BEHFD LT, HFTELES
HEFHEEL T A (P<0.05); FHHESEXBRE -
G IM E AR S BUBRIGRAR RGN 9FE . #I3E
HSTUERBRED IS TAEIZEE (P<0.05); R[E
FIRERBER-BEBNEFBRITFEEX (P<0.05),
Hf30%~ 405~ 05 ~FiIkA/TNST 205~
FiR4H (P<0.05); BERRRERFIATRIEK - KR
%5 (P<0.05), ERREHFZZMSH R TERRE
Z%# (P<0.05); 5MEBERMEILEESR I -H3h.
EE-EMENITS (P<0.05), BRAFKA,

TADENSTHEPNERET: AT —%
MATHHTIAREREE (IRAFMNEIRATF)
BroeTHEATA, MUAKICIZHMEFRER (IEH
HRE) SHRTHESR, FEELFEER (EFF.
Boy) . MRiLlZ. BirERR (ERITREL TR 25
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(BlFF. 292) AREIZEFM, 100FR N ETIRA
FHREHEKTI0FENTIEE EREFED
HRTIOFENTTRA, Fiex FHY R (E. £
FEE (fF). REEE (IRAFNEIRATF).
HEm, YEICIZ. BAREER (EMITRE. HiRIT
RE) FEZWE, RYES RN BMIEFRFTAEA 50
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Table 3 Assignment of variables

& (Variable)

Mt {& (Assignment)

135 FR (Workplace)
B/ (Shift work)
i (Age, years)

1=75 (No); 2=3& (Yes)

T# (Working age, years) 1=14~, 2=104~; 3=20F KU E

XAk F2FE (Education)

K JE B (Family monthly income, yuan)
FEARFLE (Sleep quality)

BMI (kg/m?)

% & (Smoking)

58 (Drinking)

KB Btk (Exercise)

S E (Hypertension)

1=7 (No); 2=32 (Yes)
1=7 (No); 2=2 (Yes)
1=7 (No); 2=2 (Yes)

1=75 (No); 2=32 (Yes)

1= 48 (Ground group) . 2=F 4B (Undergroup auxiliary group) ;. 3=3# T —% (Undergroup frontline group)

1=20%~, 22305 ~, 3=40%~, 4=50 E R}l

1=#HF KU TEF (Middle school and below) ; 2=5 /&2 (High school/technical secondary school ) ;
3= K&K _EZFFH (College and above)

1=2000 7T ~; 2=40007c~; 3=60007C~; 4=8000 K |4
1=1¥ (Good); 2=—#% (Fair); 3=2 (Poor)
1=<18.5; 2=18.5~; 3=24.0~; 4=228.0
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Table 4 Multivariate analysis of variance on POMS of study subjects

SR MELE

=i B &0 e T AU 200073999 THE;
SMESFEFER (IRF. 29) MREREE (IR
BFMEIBHTF) S
FAGIUTFEEX, P<0.05; RIS, ERERSS
WHHEFM, &S,

FF. L=

SN Bik-RR AR - H - B Bh-H A& Et PRk - 3k
Factor POMST POMSD POMSA POMSV POMSF POMSC
VeV 35 PR (Workplace) 1 13.6146.33 17.63+11.50 14.55+9.13 18.93+7.54 8.725.17 11.54+4.80
2 14.1846.65 17.93+12.23 15.3149.95 19.5446.14 10.35+6.00° 12.17+4.95
3 13.846.65 17.48+11.54 14.60+9.04 18.806.24 10.1445.25° 12.07+4.63
F 1.06 0.50 2.01 1.24 5.86 2.22
P 0.347 0.607 0.134 0.291 0.003 0.109
EBE (Shift work) 1 13.3246.14 16.87+11.43 14.3049.18 19.23+6.75 9.4045.36 11.59+4.58
2 14.68+7.01 18.71+12.21 15.6149.74 19.0546.15 10.60+8.82 12.5045.02
F 8.65 457 3.98 0.001 4.87 5.07
P 0.003 0.033 0.046 0.980 0.028 0.025
1 (Age) 1 12.3545.74 14.14+10.35 11.60+7.88 20.3845.31 8.86£4.91 10.78+4.23
2 13.8046.43 17.78+11.61 14.66+8.74° 19.61+5.87 10.0745.54 11.95+4.71
3 14.9146.80 19.48+12.15 16.4149.62° 18.52+6.86 10.5545.70 12.80+4.95
4 14.3246.58 18.66+12.25 16.22+10.44" 18.387.30 10.21£5.95 12.205.00
F 1.64 2.61 3.87 0.88 2.30 2.63
P 0.280 0.051 0.009 0.453 0.077 0.050
EEFR 2 (Sleep quality) 1 13.3546.24 16.77+11.62 14.2349.01 19.72+6.30 9.5845.55 11.87+4.74
2 14.566.66 18.80+11.60 15.4949.58 18.33¢6.42 10.2345.35 12.14+4.67
3 15.69+8.06° 20.03£13.52 17.30£11.45 18.327.58 11.3746.63 12.3945.73
F 3.07 1.60 0.91 1.72 1.45 0.15
P 0.047 0.203 0.402 0.180 0.235 0.858
& ME (Hypertension) 1 13.9146.45 17.82+11.90 14.9149.44 18.076.28 8.1845.64 12.00+4.90
2 14.00£6.88 17.44+11.67 14.8849.51 19.536.91 9.4245.48 12.01+4.60
F 0.16 1.98 2.03 5.05 4.17 0.14
P 0.689 0.160 0.155 0.025 0.042 0.706
[E]*. 514tk%, P<0.05,
[Note] *. Compared with group 1, P<0.05.
®5 HRMFRITANENMS THESN
Table 5 Multivariate analysis of variance on behavioral function of study subjects
% o ﬁﬁﬁg B HESE ammr  4IMAT  OATRE WNEL  EWIAR  BRUAR  NARR
Factor T DSPr bsps bep SANP SANN DSY BVR PAC PAE PA
eV 35 B 1 052£028 11.57+5.35 5.43%2.64 16.97+4.49 40294825  37.46%9.12  4236+24.08  7.19+238  112.49+59.16  48.40:27.47  160.89+54.95
Workplace
2 0484011 11.90+2.05 5.70:2.43 17.59+3.71 45.026.15° 46.58t8.36° 46.58+18.36  6.49:2.19° 84.08+53.15°  58.49+32.54  142.57+54.44
3 0.50£0.12 11.88+1.19 5.32:2.29 17.20:3.49 45.16+6.03° 42.88t6.51°  45.40+18.25  6.35:2.19° 84.85:50.41°  57.99+28.36  142.79+49.87
F 234 0.01 1.4 0.17 5.84 5.38 2.19 19.25 4.04 0.42 278
P 0.097 0.988 0.291 0.846 0.003 0.005 0.113 0.001 0.018 0.656 0.063
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RS
R ToRL HIER HISR HISR Smms  49MRT 4eWRm WMem  ERAAR BRNAR A
Factor SRT DSPE DSPS bsp SANP SANN DSY BVR PAC PAE PA
fEHE 1 0.49#0.19 11.9243.57 5.93+2.58 17.86+4.10 43.81#7.61  41.19¢7.77  47.07+20.43 6.8612.24  96.22+57.53 55.96+31.89  152.18+54.43
Shift work
2 0.50%0.12 11.71#2.11 4.99+2.11 16.71+3.45 44.4615.83  41.98+6.57  43.13+18.49 6.25+2.23  82.86+49.39 56.57+28.22  139.45+51.21
F 0.22 0.03 20.74 7.09 0.74 0.79 1.99 4.77 5.01 0.19 4.10
P 0.641 0.862 0.001 0.008 0.389 0.375 0.159 0.029 0.026 0.664 0.043
T# 1 045:0.09 12.41+1.83 6.27+2.44 18.67+3.45 46.38+6.70  44.05+6.57  53.17+17.48 7.31#1.96  86.93+54.75 61.19+431.69  148.08+52.20
Work age
2 0.53:0.20° 11.33+2.20 4.99+2.31° 16.34+3.39" 43.33:6.84  40.71+6.82  43.46+20.49 6.08+2.33"  82.85+53.69 56.72+¢28.72  139.57+54.80
3 0.53:0.18" 11.22+44.37 4.96+2.23" 16.21+3.87" 41.82¢6.19  39.14+7.51  36.90¢17.62 6.10+2.29" 100.78+53.76  49.54%+28.57  150.32453.14
F 4.29 2.69 3.02 4.43 0.58 1.12 0.09 4.69 1.80 0.80 0.87
P 0.014 0.069 0.049 0.012 0.563 0.326 0.913 0.010 0.165 0.451 0.418
iy 1 0.43#0.08 12.57+1.79 6.55+2.45 19.15+3.38 47.40+6.08  45.15+6.04  55.89+13.88 7.64+1.76  79.21#52.28 64.02+¢31.62  143.16+51.22
Age
2 0.44+0.08 12.16%1.72 6.06+2.45 18.23+2.41 46.59+5.54  44.01#5.89  56.31+15.60 7.13+2.05"  83.60£53.21 65.73+30.62  149.3353.08
3 0.51+0.12  11.51#1.95 4.98+2.18" 16.48+3.37 43.31:6.40™ 40.54+6.65™ 38.77£17.93"  5.61+2.16™ 87.02+50.30 52.69+26.53"  139.7154.60
4 0.58+0.24"" 11.27+4.94 4.68+2.17° 15.93+4.09 39.98+6.83"" 37.50+7.52""* 33.64+18.84""*  6.07+2.49" 108.84+58.01"** 45.08+28.46™* 153.91+53.10
F 5.52 0.45 2.66 1.98 8.04 6.64 12.44 5.48 3.29 4.66 1.02
P 0.001 0.715 0.047 0.116 0.001 0.001 0.001 0.001 0.020 0.003 0.386
XHRE 1 057:0.21 11.10+4.64 4.56+2.32 15.66+4.16 41.40+7.69  38.83t8.33  33.63t18.63 5.68+2.42  98.19455.62 48.71£29.12  146.90£51.96
Education
2 0.51#0.15" 11.63+1.85 5.09+1.91 16.70+3.01° 43.55:6.05  41.00¢6.51  40.16¥16.43"  6.07+2.10  86.75%+51.85 52.93+28.30  139.62+54.99
3 0.430.07™ 12.54+1.60™ 6.56+2.47"" 19.11+#3.21"" 46.63+5.81°  41.09+5.96  58.25+14.62™"  7.68+1.71"" 86.56%55.30 64.62+30.66  151.18452.77
F 18.99 5.18 10.32 18.74 4.37 2.55 38.77 16.70 0.75 238 1.61
P 0.001 0.006 0.001 0.001 0.013 0.079 0.001 0.001 0.474 0.093 0.200
KEAWAN 1 052+0.20 11.66+4.14 5.2442.53 16.90+4.25 42.90+7.73  40.14+8.00  41.18+20.19 6.21+2.36  91.78455.31 50.78+28.58  142.56+55.89
Family monthly
income
2 0.50£0.14 11.90+1.81 5.52+2.33 17.42#3.23 44.27+6.15 41774646  46.39+19.79 6.57+2.26  90.93+54.87 57.60+30.51  148.49+53.36
3 0.47:0.10 12.12+1.77 6.05:2.64 18.14+3.60 45.48:5.88  42.76t7.17  51.57+18.39 7.36+1.83  69.96+42.81 62.73+35.20  132.69+45.88
4 0443009 11.94%+2.10 5097#2.20 17.90+3.46 46.32:5.83  44.25+6.23"  50.72+15.84 7.29+1.82  93.0255.39 64.58+29.27"  157.60+47.22"
F 1.82 0.17 0.32 0.64 1.93 2.92 0.81 2.20 2.30 2.66 3.06
P 0.141 0.918 0.812 0.588 0.124 0.034 0.491 0.087 0.076 0.047 0.028
BilE 1 0.48%0.14 11.95+1.96 5.72+2.46 17.66+3.67 4523%6.21  42.92+6.34  47.93%18.43 6.62+2.19  86.47+54.18 59.16+30.69  145.6053.57
Hypertension
2 0.54+0.19 11.26+4.44 5.06%2.29 16.34+3.98 41.74+7.54  38.67+8.18  39.71+21.00 6.50+2.38  98.00+54.68 50.09+28.44  148.09+52.93
F 0.02 7.78 3.54 4.14 6.16 12.37 3.74 0.87 0.02 1.85 0.38
P 0.889 0.005 0.060 0.042 0.013 0.001 0.054 0.350 0.890 0.174 0.541
[E] . 514t P<0.05; #. 524LL%, P<0.05; & 534LLE, P<0.05,

[Note] #. Compared with group 1, P<0.05. #. Compared with group 2, P<0.05. &. Compared with group 3, P<0.05.
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B BT TAKELTE EREHEHORE, bR
B2, BRXTSEICIZA TR, BEXEFOE[
A EmMEEA—FMELNCDEERR, S0,
Fh HEREHEXY, KAAREZUSLEY
B TARE-BH. HFBEERRTRICZ. FHK
BMEFAMN (REEE) FERMEm, BIRAL
MRNROFBREME. HhiAMEFOCEENNRE
HH X,

TEEGTREERENAIMERE =, AP E
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