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Association of total cholesterol level and snoring condition interaction with
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Abstract ; Objective To investigate the relationship between total cholesterol (TC) levels, snoring condition with Metabolic
Syndrome (MetS) in a population of 30 —79 years old from the Dong ethnic minority in Guizhou Province, and to further
analysethe interaction between the two on MetS. Methods The data of this study came from the database of the “Natural
Population Cohort Study in the Gathering Places of Ethnic Minorities in Southwest China” , and a total of 5 815 people of Dong
ethnic group aged 30 — 79 years in Guizhou Province were included, and used binary logistic regression to analyse the
associations of TC level and snoring condition with MetS, respectively. A multiplicative model and an additive model were
constructed for assessing the association of the interaction between TC level and snoring condition with MetS. Results The
detection rate of metabolic syndrome was 22. 08% in the population of the hereditary Dong ethnic group aged 30 —79 years in
Guizhou Province. In the total population, TC levels =5.20 mmol/L were found to be positively associated with MetS
compared to participants with TC levels <5.20 mmol/L (OR =2.19, 95% CI.: 1.93 —2.49). In addition, snoring was
positively associated with the MetS prevalence (OR:2.17, 95% CI:1.19 —2.47). There was no multiplicative but additive
interaction between TC level and snoring condition on MetS in the total population (the relative excess risk due to interaction =
1.10, 95% CI; 0.41 —1.79; the attributable proportion due to interaction =0. 25, 95% CI: 0. 12 - 0. 39 ; the synergy index
=1.49,95% CI. 1.15-1.92). Conclusion In the prevention and control of MetS, attention should be paid not only to
biochemical indicators such as TC levels, but also to the effect of snoring on the disease. By cultivating a healthy lifestyle, TC

levels can be reduced and snoring can be improved with a view to playing a positive role in the management and control of
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Table 1 Basic information of participants| M( Py ,Py5) ,n( %) ]

g BEABE(n=5815) MetS(n =1 284) 4F MetS(n =4 531) XZ H/7Z {4 P1{H
A (years) 52.6(45.6,61.3) 54.9(48.6,61.0) 52.0(44.6,61.0) -8.830  <0.001
PERI(% ) 48.888  <0.001
T 2 096(36.0) 569(27.1) 1527(72.9)
APk 3719(64.0) 715(19.2) 3004 (80.8)
HERH 3.170 0.075
EHUT 4706(80.9) 1017(21.6) 3689(78.4)
R R L 1109(19.1) 267(24.1) 842(75.9)
RACIE L 29.893  <0.001
ZWIREK 819(14.1) 241(29.4) 578(70.6)
W IRARZE B AR S 4996(85.9) 1 043(20.9) 3953(79.1)
W AR 1 22.422  <0.001
I 1231(21.2) 333(27.1) 898(72.9)
PN SRR 4.584(78.8) 951(20.7) 3633(79.3)
IBAE 4.105 0.043
(v ell] 948(16.3) 233(24.6) 715(75.4)
ARG B LT AR 4.867(83.7) 1 051(21.6) 3 816(78.4)
HfE A (keal/week) 10 136.1(8 101.2,12 863.7) 10 544.7(8 339.9,13 436.1) 10 037.0(8 008.5,12 750.2) -3.812 0.001
£ (g/week) 53.7(38.0,76.7) 54.0(38.2,76.7) 53.7(38.0,76.7) —0.664 0.507
A 175 3 (MET - b/ day) 24.5(13.8,36.8) 22.4(11.7,34.3) 25.2(14.1,37.3) -5.705  <0.001
TC 474 (mmol/L) 4.9(4.3,5.5) 5.2(4.6,5.9) 4.8(4.2,5.4) -13.873  <0.001
TC K 166.717  <0.001
<5.20 mmol/L 3702(63.7) 621(16.8) 3081(83.2)
=5.20 mmol/L 2 113(36.3) 663(31.4) 1450(68.6)
FTRFIF O 163.200  <0.001
BT 3453(59.4) 564(16.3) 2889(83.7)
7 2362(40.6) 720(30.5) 1 642(69.5)

2.2 TC R-FEITHEINLL MetS 09 X B RGBS E SKEKIHAREFRE, 55—, FEX AR
TC 7K FNFT B 045 43 P2 o AR VR 38 B A8 1, EIE AT S, FT RS MetS B 1 B0 76 B A BE P
TEE BT, 5 TC K <5.20 mmol/L (954 (OR=2.17,95%CI.1.19 ~2.47) By AREH(OR =
o, TC 7K3F-=5. 20 mmol/L 5 MetS BRI M S IEAH  2.34,95% CI.1.90 ~2.89) 4tk ABEH (OR =1.92,
KR (OR =2.27,95% CI1:2.00 ~2.57) , i —  95%CI:1.62 ~2.28) R IEAE LR, WE2,

R2 TCKF ATHHFLLS MetS Y logistic [01J450 45 3R

Table 2 Results of logistic regression analysis between TC level, snoring condition and MetS

- TC K FTRME I
y‘i <5.20 mmol/L. =5. 20mmol/T. 75 oA I3
=YNit
AL 1 1.00 2.27(2.00 ~2.57) 1.00 2.25(1.98 ~2.55)
LR 2 1.00 2.19(1.93 ~2.49) 1.00 2.17(1.91 ~2.47)
FpE
R 1 1.00 2.07(1.70 ~2.52) 1.00 2.37(1.93 ~2.90)
i 2 1.00 2.10(1.72 ~2.56) 1.00 2.34(1.90 ~2.89)
E/g s
TR 1 1.00 2.43(2.06 ~2.87) 1.00 1.97(1.67 ~2.33)
i 2 1.00 2.11(1.78 ~2.50) 1.00 1.92(1.62 ~2.28)

TE R 1 R AR DA s R 2 0 T R, TR AR 8 M5 AR B0 AR B0 VI I 00 LB BB B S A DL RIS A T30 3l s 3 TS M Lo i
HE, PR AR AR B0 KR B0 RIS eSS A BURLEA T 1 3

2.3 TC KT 534t SUAF MetS 89 X Z4E ) FTEFHE X MetS AN AT Z HEAEH (P >
2.3.1 TC/KFESFTRHEHAT MetS (AHRASHAEH  0.05), ¥4l T ¥r 48w 2 5, 45 A0 IH K oA,
TCIETE B NRE, IS B/ Lotk ABER, TC K-S W3,
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Table 3 Multiplicative interaction between TC level and snoring condition on MetS

AR R 1 R 2
OR(95% CI) P i OR(95% CI) P&
JEPN i
TC /K 2.27(1.89 ~2.73) <0.001 2.13(1.77 ~2.57) <0.001
FTRFIE 2.24(1.88 ~2.67) <0.001 2.11(1.77 ~2.55) <0.001
TC 7K = 4T BFIE L 0.92(0.71 ~1.18) 0.506 0.96(0.74 ~1.25) 0.773
B
TC /K- 2.24(1.61 ~3.11) <0.001 2.29(1.65 ~3.20) <0.001
TR L 2.49(1.88 ~3.28) <0.001 2.48(1.87 ~3.29) <0.001
TC K = FTHHEH 0.85(0.56 ~1.28) 0.436 0.83(0.55 ~1.26) 0.385
egids
TC /K- 2.28(1.83 ~2.85) <0.001 1.95(1.55 ~2.44) <0.001
TR L 1.81(1.43 ~2.30) <0.001 1.75(1.37 ~2.23) <0.001
TC /K = 4T RFE B 1.04(0.74 ~1.46) 0.812 1.10(0.78 ~1.55) 0.594

TE B 1 ORI *Ri”Z:X\T?E’J\E?,iJEEéEW S AR DL AR DL S O
et B A BLALE A 3

N RIS AR D AR L RIS 2 L

2.3.2 TC AR F5FTBFIE ST MetS 940128 BAE H

TEEE T —RAE RS, BART, 5 TC KF <
5.20 mmol/L HARFTBFINZ 5 #HIL, TC /KF-=5. 20
mmol/L H¥THF 5 MetS B 0 & IEAH & & R (OR
=4.35,95% CI;3.63 ~5.21), TC /KF =5.20
mmol/L 54T BFX MetS FA7EARINAZ BAE ], Ho & HoAth
A TR 1.1 £5(RERI =1.10,95% CI:0. 41 ~
1.79) o Wi [RI B A7 A B X MetS 7= Az B 550N K R
PAPNAL R 2 FIIA) 1,49 45 (S =1.49,95% CI:1. 15 ~

BB A BT 1 30 5 %) T 55 M/ Lotk

1.92) , A, MetS [y 895 XU A 25% 7] 5 H T TC
JKF-=5. 20 mmol/L FIHT & () P [ 4E H (AP =0. 25,

95% CI1:0.12 ~0.39) . ZcPE ABEP L E] T 2000
4EHL(RERI = 1. 04,95% C1.0.22 ~ 1. 86; AP =0. 28,
95% CI:0.09 ~0.46;S =1.61,95% CI:1.10 ~2.38) ,
M AR, TC K- 55T BEE BT MetS ASfE
TEAH N 22 5 AE ] ( RERI = 0.96,95% CI: - 0.19 ~

2.10;AP = 0.20,95% CI:

95% CI1:0.93 ~1.93), W4,
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Table 4 Additive interaction between TC level and snoring condition on MetS

~0.02 ~0.42;

S =1.34,

e , A 1 i 2
SRS OR(95% CI) Pl OR(95% CI) Pl
SNHE
TC K-(0) /3T BFIEHL(0)* 1.00 1.00
TC K (1) /4T BFEHL(0)° 2.27(1.89 ~2.73) <0.001 2.13(1.77 ~2.57) <0.001
TC /K (0) /FTBHEH (1) ¢ 2.24(1.88~2.67) <0.001 2.11(1.77 ~2.53) <0.001
TC /K (1) /4T BFFHL (1) 4 4.66(3.90 ~5.57) <0.001 4.35(3.63 ~5.21) <0.001
RERI 1.15(0.42 ~1.88) 1.10(0.41~1.79)
AP 0.25(0.11 ~0.38) 0.25(0.12~0.39)
S 1.46(1.45 ~1.86) 1.49(1.15~1.92)
B
TC /K- (0) /3T BHEHL(0) 1.00 1.00
TC KF-(1) /FTBFIEBHL(0) 2.24(1.61 ~3.11) <0.001 2.29(1.65~3.20) <0.001
TC /K (0) /FTEHHHL (1) 2.49(1.88 ~3.28) <0.001 2.48(1.87 ~2.29) <0.001
TC AF-(1) /4T BFIB AL (1) 4.71(3.53 ~6.30) <0.001 4.73(3.52 ~6.36) <0.001
RERI 0.99( -0.13~2.11) 0.96( -0.19 ~2.10)
AP 0.21( -0.00° ~0.42) 0.20( -0.02 ~0.42)
S 1.36(0.95~1.96) 1.34(0.93 ~1.93)
APk
TC 7KF-(0) /FT BFIELL(0) 1.00 1.00
TC /K (1) /T BHEHL(0) 2.28(1.83~2.85) <0.001 1.95(1.55 ~2.44) <0.001
TC /K-(0) /FTBFBAML(1) 1.81(1.43 ~2.30) <0.001 1.75(1.37 ~2.23) <0.001
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SE A O 1 How 2
SH AR OR(95% CI) Pl OR(95% CI) Pt
TC /K (1) /AT HFS B (1) 4.32(3.42~5.45) <0.001 3.73(2.95 ~4.73) <0.001
RERI 1.22(0.30 ~2. 14) 1.04(0.22 ~1.86)
AP 0.28(0.11 ~0.46) 0.28(0.09 ~0.46)
S 1.58(1.12 ~2.24) 1.61(1.10 ~2.38)

AR 1 SRR AR DM B s AR 2 X T R R ARSI R B IR AR O I B | S R B A AT T R B s 6 e
NHE VAT RIS O RSSO0 R T O e B A DL AR 1 6 8l 5a: TC JKF <5. 20 mmol/L HORFTHF;b: TC 7K =5. 20 mmol/L H.
AATEF ;¢ TC /K- <5. 20 mmol/L HITEF;d . TC /K- =5. 20 mmol/L HITEF;e: -0.002,

3o

ARWEIE KT, SN 30 ~ 79 % i JE ] ik A H#E
MetS i 2K 22. 08% . AR X FIE S, MetS (1)
B DL I 22 5, A IESY o SRV R AR
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FENRIA 1999—2018 4, 3£ E A MetS 7 55 %M
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J7 2RV > 534 AT e 1 e b 25 SR 9 S AL
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mmol/L F 1 [t ] = T TC /KF <5.20 mmol/L 3,
H B i 45 5 B 7R TC 7K F =5. 20 mmol/L #
5 MetS Z AIfEFEIEAH X C R, 52 E G N IR 45
A o X ATRER A N TC A LI it MetS A (i
— 243N MetS #& R = A5 00, —J7 I, I At
IR B AT DLTE sh kORE RS I BB B, FEAIG 5
PRI AY TR , DT X I 38 s mi 5 93 b —5
AT, o ) R T s ] BB o O B 4TS A B 3 T R
IeF VKT 2 WA B %) 355 e, DT 2 il JBR 5 3R A 1
TR AR AR

AR ZEAAE G, BABEP T HE S MetS SR 1%
B IEASC SR R FE A TR B 40 2 5, I S B PEATS 1H
A1, AN, FTRFE MetS Bk H 2R (30. 5% ) s T
3 MetS 35 (16.3% ) o S5AHF 5 (1 45 AR ALL, 5 1] 1
HE N FT BFAAR P R TS MetS K 20 43 Ho s XU 189
A ST A e I R N T AT B0 — IR WY T F Y
WRI T ML B 3T R R W4T B 5
| ) R P a4, 4 S B B B ) B R R T
SE AT, A BRI A B E ML The
], DT B R 2 2R TR IR 5 7 A A A
PR

AN ZE S N BE R, TC /KSE 5 4T BRIE B4 MetS
IR TEOAATEAR NS BAE . A BT a5 o, 4T
BFS5 TC KPR T R IEM KRR Al BRIk B4R
SEATRFE B IE 2 — SR AR M A IR FE -
1 A8 A B B e 48 Ak RN 22 B ) i B 1 45 A 5%, 1T X
SRR I FAIRE T —AME R, v B S TC K

STV R B IR S O e A R, AR AT
B 5 TC /K =5.20 mmol/L 4 H 5 MetS BjE £ 1E
FHEIE R BINE LT , P 2 [A) B A2 ZE I, AT 68 23 388 hnoxss
MetS = A= (52 . 2 AT R oy B, P2k T
AN EER A LM AR SR 23X Fhsg BAEH
XA e 5 PER R AT AR O, HE 5 A
7 LA S e RS A P R AT SR 2 A 2 — e R0

25 L AR R LT AR R AR T TR TC
JKF-=5. 20 mmol/L 5 MetS A ¢, H N EH AL
AMAE BEAEH . X8 THE MetS [ B #8 H, AN EE
FAL TC IKF-EFE AR AR, 18 1 DG TEHT BEXT T 990 (1)
SO o JE A B SRR A A 1 O 2 BRAIR TC K B
FTRFE DL, LU MetS 448 BERI 3 i e 2 AR A
T A A i B TR A 5T, RN BEBRA R R G R, oK
AT BT ES PR 52 R AR S AT BF  TC K S H A HAR
5 MetS G
FlEEMRER AR AAEEMR 5 o
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