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A study on the association between estimated glucose disposal

rate and metabolic syndrome in coal mining occupational populations
ZHANG Ze —yuan” , YI Shi —ting, DAI Ying —shi, WANG Qian, LIN Si —tong, ZHAO Hong - xia,
PANG Lin — hui, NIE Ji —sheng, YE Xiao — hua, CHEN Ying - jun
* Department of Epidemiology and Health Statistics, School of Public Health, Guangdong Pharmaceutical
University, Guangzhou, Guangdong 510000, China

Abstract . Objective  Analyzing and evaluating the association between estimated glucose disposal rate (eGDR) and metabolic
syndrome (MetS) among coal miners. Methods A cross — sectional study design was employed, with 8 102 employees from
coal mining groups who underwent occupational health examinations in 2023 serving as the study subjects. Individual eGDR
values were calculated based on waist circumference, hypertension status, and glycated hemoglobin levels, with MetS defined
according to the criteria outlined in the Chinese Guidelines for the Prevention and Treatment of Type 2 Diabetes (2020
Edition) . Unconditional logistic regression models and restricted cubic spline (RCS) models were employed to investigate the
association and dose — response relationship between eGDR and MetS, whilst also analyzing the interaction between eGDR and
occupational factors on MetS. Results The mean age of enrolled employees was (48.7 +5.4) years, with 2 932 individuals
diagnosed with MetS ( prevalence; 36.1% ). Fully adjusted unconditional logistic regression analysis revealed that each
standard deviation increases in eGDR (SD =2.23) reduced the risk of MetS to 0.52. The high eGDR group exhibited
significantly lower MetS risk than the low eGDR group (OR =0.01), with no significant evidence of occupational factor
interaction. RCS modeling revealed a strong nonlinear negative dose — response relationship between eGDR and MetS prevalence
(P<0.001). Conclusion Among coal miners, eGDR exhibits a significant association with Mets, presenting a non — linear
negative dose — response relationship, and no occupational factor interactions have been identified.
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Table 1 Basic characteristic of the study subjects

- AL fRILE B AE )
e (T:% T(%) #(n=5 170) H(n=20932) X/ PA
— BB

TE (% x £5) 48.7 +5.4 48.6 +5.3 49.0£5.6 3.11 0.002

AR [ n(% ) ] 1.30 0.523

FAE( <45 %) 2 114(26.1) 1346(26.0) 768(26.2)
HRAE (45 ~59 %) 5840(72.1) 3736(72.2) 2 104(71.7)
HAE(=60 %) 148(1.8) 88(1.8) 60(2.2)
PESI n(%) ] 159.28 <0.001
5 7 398(91.3) 4567(88.3) 2831(96.5)
5 s 704(8.7) 603(11.7) 101(3.5)
BMI[n(%) ] 1 653.25 <0.001
IRENE 64(0.8) 62(1.2) 2(0.1)
EH 2 670(33.0) 2386(46.1) 284(9.7)
W 3720(45.9) 2238(43.3) 1 482(50.5)
i 1 648(20.3) 484(9.4) 1164(39.7)
HERE (%) ] 1.95 0.583
N LR 183(2.3) 115(2.2) 68(2.3)
W 2083(25.7) 1335(25.8) 748(25.5)
B/t 3 470(42.8) 2236(43.2) 1234(42.0)
KL/ AR L 2366(29.2) 1484(28.7) 882(30.2)
TH[n(%)) 43.26 <0.001
AN 4396(54.3) 2945(57.0) 1451(26.2)
SIS (N PN 1113(13.7) 682(13.2) 431(9.6)
RS A5 1907(23.5) 1 138(22.0) 769(14.7)
ARG BB 686(8.5) 405(7.8) 281(49.5)
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(#:3%)
- A RIERAAE
A (?;% T(%) (n=5170) 2(n=2932) X/ Pl
IEEARBL n (%) ] 0.69 0.708
Fe 15/ [Fl 119(1.5) 80(1.5) 39(1.3)
LS 7 634(94.2) 4.865(94.1) 2769(94.4)
B/ S0/ 349(4.3) 225(4.4) 124(4.2)
A TG HRALAFAE
WM n(% )] 29.55 <0.001
& 3217(39.7) 2 165(41.9) 1 052(35.9)
7 4255(52.5) 2 631(50.9) 1 624(55.4)
T A 630(7.8) 374(7.2) 256(8.7)
KB n(%) ] 25.51 <0.001
i 3293(40.6) 2207(42.7) 1 086(37.0)
= 4283(52.9) 2 648(51.2) 1 635(55.8)
WAl 526(6.5) 311(6.1) 215(7.2)
WEIn(%) ] 59.72 <0.001
i 4.860(60.0) 3265(63.2) 1595(54.4)
= 3342(40.0) 1 905(36.8) 1337(45.6)
R E (%) ] 117.09 <0.001
% 6493(80.1) 4330(83.8) 2 163(73.8)
2 1609(19.9) 840(16.2) 769(26.2)
FERIKRE (%) ] 1.42 0.234
& 3995(49.3) 2575(49.8) 1420(48.4)
B 4107(50.7) 2595(50.2) 1512(51.6)
HHEBIR (%) ] 1.88 0.170
& 6419(79.2) 4072(78.8) 2347(80.0)
B 1 683(20.8) 1098(21.2) 585(20.0)
BIYETAE[n(%) ] 0.13 0.937
WL 3356(41.4) 2 141(41.4) 1215(41.4)
B2 1264(15.6) 812(15.7) 452(15.4)
WHEH 3 482(43.0) 2217(42.9) 1265(43.1)
M RE (%) ] 0.11 0.745
& 4355(53.8) 2786(53.9) 1 569(53.5)
2 3 747(46.2) 2384(46.1) 1 363(46.5)
WA REHE (%) ] 18.22 <0.001
& 4291(53.0) 2 646(51.2) 1 645(56.1)
= 3811(47.0) 2524(48.8) 1287(43.9)
POl E5K [ n(% ) ] 3.73 0.053
i 2685(33.1) 1674(32.4) 1011(34.5)
2 5417(66.9) 3 496(67.6) 1921(65.5)
ALV
TG(mmol/L,x +5) 1.75 £1.26 1.32 £0.79 2.51+1.55 45.46 <0.001
TC(mmol/L,x %) 4.42 +0.80 4.35+0.76 4.54 +0.87 10.10 <0.001
HDL - C(mmol/L,x ) 1.14 +£0.25 1.22 +0.25 1.01 +0.19 38.50 <0.001
LDL - C(mmol/L,x +s) 2.56 £0.60 2.50 £0.57 2.68 +0.63 13.04 <0.001
BMI(kg/m? ,x +5) 25.4+3.3 24.2+2.9 27.5+2.9 48.04 <0.001
WC(cm,x £5) 89.08 +9.76 85.31 +8.82 95.74 £7.51 53.87 <0.001
JiiE 5.54+1.32 5.25 +0.86 6.04 +1.78 26.68 <0.001
BRI 2T 2K 1 5.67 £0.98 5.48 £0.71 6.01 £1.26 24.24 <0.001
ALB(g/L,x %5) 47.05 £2.43 46.80 £2.42 47.46 £2.39 11.78 <0.001
BUN( mmol/L,x +s) 5.75+1.24 5.76 +1.26 5.74+1.22 0.75 0.453
UA(pumol/L,x £5) 354.0 £84.3 337.7+78.7 382.7 +86.2 23.89 <0.001
eGDR 8.05 +2.23 9.02£1.97 6.34 +1.55 63.33 <0.001
eGDR 4341 <0.001
Q1(0~6.273) 2026(25.0) 403(7.8) 1 623(55.4)
02(6.274 ~7.461) 2025(25.0) 1192(23.2) 827(28.2)
Q3(7.462 ~10.187) 2032(25.1) 1578(30.5) 454(15.5)

Q4( >10.187) 2019(24.9) 1991(38.5) 28(1.0)
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TR R logistic [AIIH 347 .75 eGDR 5 MetS
SRR D AAE OC . AR it S B AR 5 1 3 M 45 SR
KPR, ERRAIN 1 FRAEZE (SD =2.23) i) eGDR, MetS i
Ja KU SR L SE 19 0. 52(95% CI:0.50 ~0.54) , #a3i

PESMT R B Q1 R/KELHAH L, eGDR B 5 /K - 41
AR R B 2 5 MetS fEOG IXURS: (#a % P <
0.001), EAKIMF ,MetS B RH LML (OR) 7E Q2
HAE P2l 0.29 78 Q3 B KP4y 0. 11,
1E Q4 K4 0,01, L3 2,
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Table 2 Relationship between eGDR and MetS prevalence

A 1 Y 2 LA 3
Mets OR(95% CI) PH OR(95% CI) Pt OR(95% CI) Pl

eGDR

BEREHN 1SD(SD =2.23) 0.46(0.44 ~0.47) <0.001 0.46(0.44 ~0.48) <0.001 0.52(0.50 ~0.54) <0.001
eGDR 434

Q1(0~6.273) 1.00 1.00 1.00

Q2(6.274 ~7.461) 0.17(0.15 ~0.20) <0.001 0.17(0.15~0.20) <0.001 0.29(0.25 ~0.34) <0.001

Q3(7.462 ~10.187) 0.07(0.06 ~0.08) <0.001 0.07(0.06 ~0.09) <0.001 0.11(0.10~0.13) <0.001

Q4( >10.187) 0.00(0.00~0.01)  <0.00  0.00(0.00~0.01)  <0.001  0.01(0.01~0.01)  <0.001
#aF P <0.001 <0.001 <0.001

BT 1 ORI T 2 PR BRI ), BT KO SRR, WA K s B 3 PR BRAR IS, M), BT K SR AR L, W A KR WA, T

BMI, B 2288, Rl 550k, wadh, e ik SR E A, T,

JHFE M RS RCS 12850 H1 & 2E, eGDR Fl MetS
Z ] AR PR RN G R, SR G IR AG 55 5 R
LR S A G2 L (P <0.001) , MetS f9 X
K bt eGDR AT 4 /1, eGDR Bk 5, 52 MetS 1Y UK
K. 24 eGDR <7. 45 B, MetS 2% XS B eGDR 1Y
BN R, F > 7.45 Ja#a T 722 H B U T B,
LI T,
2.3 eGDR 285 Bk & 55 B 5 2 MetS #va b = ZAF
A W ABEE N HRL A, B R i 0 2 5% 5
FRE W R TR 24 R, X eGDR 2 5 1]
b 7 AL MR 2 BRI 5K S R PR T AR X
MetS 5200 28 HAE FHHEAT /04T . 45 2R & B4 A rh
eGDR 4] 5 M 258 b B L Bk S EPE T 1
X MetS 52 (138 HAE FH TE G128 L (P >0.05),

W3,

RBEAE

GitP<0001
FftP<000t

OR (95%CN

FisHEE E%eG0R

BEl1 eGDR 5 MetS i) FR i #4375 b AR A8
Fig.1 Restricted cubic spline model for eGDR and MetS

R3  eGDR ISPV RREZXT MetS 1952 HLAFH]

Table 3 Interaction between eGDR group and occupational factor exposure on MetS

AR AL 1 AL 2 FE 3
- OR(95% CI) OR(95% CI) OR(95% CI)
MRS (ref : AN fh e 75 IR 6 )

1R TS LR 1.20(0.96,1.50) 1.23(0.98,1.54) 1.19(0.95,1.50)
A (ref s ANHEARY 2 5257 )

Aok R R 0.81(0.65,1.02) 0.82(0.66,1.03) 0.79(0.63,1.02)
YRl B 5K (ref : TEURND B 5K )

Bl %5k 0.97(0.77,1.23) 0.95(0.75,1.20) 0.94(0.74,1.19)
B PET A (ref : TAEIPETAE)

B 245 IR T AR 0.95(0.69,1.33) 0.94(0.67,1.30) 0.96(0.69,1.35)

IAEA BB TAE 0.90(0.71,1.14) 0.88(0.69,1.12) 0.88(0.68,1.12)
3 W B MU T 1Y eGDR 5 MetS U R 2 (A1 19 KB T T

I

AT FEN L PG A AT P R AR A 8 102 44

W5, BOE VRS, 0158 K B eGDR &5 MetS 2 [i] ki
FHORHR i eGDR [y78/b, MetS F8 XUBS: 2] F- T,
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X B eGDR B LT 20l Pk S A i g 45 R —
o AWFTEIE— RS KB, H & Bl eGDR > 7. 45
s XU 1 e b T 722, /s A 7R (BRI ™, B MetS
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EASTE RS2, AWFFE R R B eGDR 5 B0 f5 56
IR X MetS 7778 2. 35 3¢ HAE T, $2 78 WO A5 B6: PR 26
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N
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TR AR 58 2 HERR ; = RAEALOR A 1L PG4 H™ ]
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