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Abstract : Objective To investigate the association between systemic inflammation markers (SII, NHR, MHR, LHR) and
metabolic dysfunction — associated steatotic liver disease (MASLD) among employees of coal electricity corporation, providing a
basis for early screening of MASLD in occupational populations. Methods A cross — sectional study was conducted, and
16 912 medical examination employees of a coal electricity corporation in Shanxi Province were included in 2023. Logistic
regression was used to analyze correlations, restricted cubic spline ( RCS) was performed to explore dose — response
relationships, and subgroup analyses was conducted based on demographics, occupation and disease history. Results  The
prevalence of MASLD among coal — electricity workers was 28.03% , and the prevalence was higher in men than in women.
Logistic regression analysis found that the highest quartile (Q4) of SIT, MHR, and LHR were all significantly associated with
the risk of MASLD, with OR (95% CI) of 1.259 (1.066 —1.485), 2. 166 (1.817 —=2.582) and 1.272 (1.085 -1.491),
respectively. The RCS showed that a nonlinear correlation of the four systemic inflammation markers and MASLD (P, <

0.05, P <0.05). Subgroup analysis showed that LHR was positively associated with MASLD risk in all subgroups of

nonlinear
gender, age groups, metabolic — related diseases and occupational exposure, SII was positively associated in subgroups of
males, = 50 years old, no metabolic — related diseases and no occupational exposures, and MHR was also positively associated
in subgroups of males, = 40 years old, and no metabolic — related diseases and occupational exposures. NHR was only

associated with MASLD in women subgroups. Conclusion SII, MHR, NHR and LHR were nonlinearly correlated with the
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risk of MASLD among coal — electricity workers, and were influenced by gender, age, metabolism — related diseases, and

occupational exposures.

Keywords: Coal — electricity employees; Metabolic dysfunction — associated steatotic liver disease; Systemic inflammation
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Table 1 Basic characteristics of employees in coal electricity corporation
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AR (n=16912) (n=12171) (n=4741) Z P
IR (X)) n(% ) ] 84.493 <0.001
18 ~29 757(4.48) 553(4.54) 204(4.30)
30 ~39 7 595(44.91) 5218(42.87) 2377(50.14)
40 ~49 4 638(27.42) 3 409(27.93) 1239(26.13)
= 50 3922(23.19) 3.007(24.66) 921(19.43)
PRI n(%) ] 167.523 <0.001
| 14 888(88.03) 10 469(86.02) 4.419(93.21)
ks 2024(11.97) 1702(13.98) 322(6.79)
HEBRE (%) ] 108. 044 <0.001
WP R 2 673(15.81) 2099(17.25) 574(12.11)
i/ 5169(30.56) 38 208(31.39) 1.349(28.45)
K&/ AR R 9 070(53.63) 6252(51.37) 2 818(59.44)
KEER NEWAL (5E) ,n(%) ] 7.932 0.019
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2501 ~5 000 6 438(38.07) 4 674(38.40) 1764(37.21)
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% 8 847(52.31) 6522(53.59) 2325(49.04)
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EMEENZE (%) ] 4.472 0.034
& 3223(19.06) 2368(19.46) 855(18.03)
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MONO[ (10°/L) ,M(P,s , Pys5) ] 0.41(0.33,0.50) 0.40(0.33,0.49) 0.44(0.36,0.53) —17.999 <0.001
flgf%z;,cg’ssrgrﬂml/m’ 1.07(0.92,1.25) 1.11(0.95,1.30) 0.98(0.90,1,12) -31.038 <0.001
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Table 2 Comparison of various systemic inflammation markers among employees of coal electricity corporation

& b 250 [ASEREN) (04 741) 4 P
SU[M(Pys, Ps5) ] 389.70(294.43,516.88) 386.83(291.06,513.99) 396.11(301.59,525.88) -3.443 0.001
NHR[ M( Py, Py5) ] 3.11(2.37,3.99) 2.93(2.23,3.78) 3.57(2.81,4.50) -30.141 < 0.001
MHR[ M( Py, Pss5) ] 0.38(0.29,0.48) 0.36(0.27,0.46) 0.43(0.34,0.54)  -30.516 < 0.001
LHR[ M( Py, Pys) ] 1.74(1.35,2.24) 1.64(1.27,2.09) 2.04(1.62,2.55) -34.058 < 0.001
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OR (95% CI') 43 5| J& 1.259 (1.066 ~ 1.485) 2. 166
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=3 HHEERIT 25 RAEFEFRS MASLD i 2CEk logistic [0]1H43-#r

Table 3  Logistic regression analysis of the association between systemic inflammation markers and MASLD in coal electricity corporation

employees

e

OR(95% CI)

R 2

i
e
w

SII
Q1( <294.433)
02(294.433 ~ <389.701)
03(389.701 ~ <516.853)
04( =516.853)

1.000
1.132(1.018 ~1.259)*
1.059(0.942 ~1.191)
1.133(0.988 ~1.300)

1.000

1.129(1.015 ~1.257)*
1.070(0.950 ~1.205)
1.169(1.017 ~1.345)*

1.000
1.204(1.061 ~1.367)"
1.152(1.002 ~1.325)°
1.259(1.066 ~1.485)"

NHR
Q1( <2.366) 1.000
2(2.366 ~ <3.107) .494(1.320 ~1.692)°¢
Q3(3.107 ~ <3.992) .538(1.338 ~1.768)°
Q4(=3.992) .999(1.699 ~2.353)°¢
MHR
Q1( <0.290) 1.000
02(0.290 ~ <0.378) .308(1.161 ~1.475)°
Q3(0.378 ~ <0.483) .452(1.281 ~1.645)°¢
Q4(=0.483) .704(1.491 ~1.947)°¢

—_ = =

—_—

LHR
QI( <1.346) 1.000
02(1.346 ~ <1.740) 1.582(1.400 ~1.788)¢
Q3(1.740 ~ <2.236) 2.007(1.762 ~2.286)°
Q4(=2.236) 3.080(2.662 ~3.564)°

1.000 1.000
478(1.304 ~1.674)° 1.202(1.039 ~1.390)*
.522(1.322 ~1.751)° 1.056(0. 896 ~ 1.245)
.992(1.688 ~2.350)° 1.195(0.984 ~1.452)

—_ = =

1.000 1.000
.266(1.122 ~1.429)°¢ 1.131(0.983 ~1.302)
.394(1.229 ~1.583)°¢ 1.227(1.059 ~1.422)"
.628(1.422 ~1.864)°¢ 1.272(1.085 ~1.491)"

—_

1.000 1.000
1.541(1.363 ~1.743)°¢ 1.503(1.304 ~1.733)°¢
1.936(1.697 ~2.207)°¢ 1.673(1.435~1.951)¢
2.956(2.548 ~3.429)¢ 2.166(1.817 ~2.582)°¢

[E:a R P <0.05,b3K7R P <0.01,c KR P <0. 001 ;MEAY 1 AR HE W80 2 38 1470 (P00 G0 H NI A BUE PR L 1 7Y 3 7 7 2
Sl b — 2DV R BRI | TR R RBE ARG R BRI R B L 2R B IR ALK | R PR TR ML | M SR BMILALT

AST .GGT .ALP,

2.4 wasd WED MRAEER] AR BMI SR
o e I | I S e DR INLAE B o7 42 i e 7 A
R IR AR AREEA T 07 455 8w, Sl
B = 50 % W IR T 55 |
TAEFIICA BE 20 A 5 MASLD fEo KU 52 1E AH
F(OR >1,P <0.05) ; NHR {75 &P 5 MASLD
Js XU 2 IE A 94 (OR = 1.317,P <0.05) ; MHR 7£
P40 5 D) b B JORE R | I G LR SR
T e PRI MLAE AR 7= — 2k 2 il e 538 DR 38 R A BE T
YEEZH AT 5 MASLD g AU 2 IEAH G (OR > 1,
P <0.05) ; LHR 7EA[E M5 .30 2 L) OK[A BMI A
JoWE PRI A TG L A JC LG 55 A G PR R 1L
i AN 0 2 7 22 il f 3 R 25 RS TR IR R T AR
HAFEH )5 MASLD S5 XU 2 IEAH G (OR > 1, P
<0.05),

2.5 RA % KEIAE MASLD & 5% K %9 7 2 &
Bk Z K2, FIEIRAEFERG, &8 RIS
L5 MASLD 2 [a] ¥ 47 78 dE £8P 4 % (P, < 0. 05,
P, <0.05), SII 7K <392.50 i MASLD g3 X,
W % W FE R, AE 392,50 ~ 572.96 Y S Tt S BE,
>572.96 Z J& 4k 22 N B NHR K F- 78 < 3.11 B

MASLD 895 XU 328 7 e, 78 3. 11 Z 5 S IS B
MHR 7K E7E <0. 38 Bsf MASLD F 3 XU & i 7t i, 7
0.38 ZJ5 5 FH 5 M ; NHR 7K F7E < 1. 74 Bf MASLD
B KU B W T, 1E 1. 74 2 5 kS T i R aE Wi ka

3o ®

MASLD 52 I AETPDRG 1 A 1575 4 - ST 1 ok #)
AR RARAFAE— Tl 2 PO A QI XURS: A 3% HL A
Ao T A5 A B 0 05 T , 30 A A H SR R A W 4
I FEM A ERA P2 — U EI AR AR E IR
RAAIIAE 52 2 O PREE BB i MR T RE IR R R 2 B
RAEFEPRS MASLD fYSCHR il 1 Xt 16 912 Z T Y
ft RS B 73BT, & B MASLD ffi 5k 28.03%
(iSRS S ES I o (5 1 A NI NI I S R 7 3 e
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Fig.1 Forest plot of subgroup analysis on the association between systemic inflammation markers and MASLD risk among coal electricity

corporation employees
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Fig.2 RCS curve of the association between systemic inflammation markers and MASLD risk among coal electricity corporation employees
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