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[ Abstract] Objective To investigate the associations of serum triglyceride (TG) levels with various metabolic
abnormalities among adult residents in 5 cities of western China, thereby providing evidence for the prevention and
management of metabolic syndrome in this region. Methods A multistage stratified cluster sampling method was used to
recruit 990 adult permanent residents =18 years old from Chifeng, Hohhot, and Ordos in Inner Mongolia Autonomous
Region, Lhasa in Xizang Autonomous Region, and Dali in Yunnan province between March and October 2023. Data
were collected through questionnaires, physical examinations, and laboratory tests. Multivariate unconditional logistic
regression models were used to analyze the associations between serum TG levels and various metabolic abnormalities,
including overweight and obesity, central obesity, hypertension, elevated low-density lipoprotein cholesterol (LDL-C),
decreased high-density lipoprotein cholesterol (HDL-C), elevated total cholesterol (TC), insulin resistance, diabetes, and
hyperuricemia. Results A total of 939 adults were included in the final analysis. Among the surveyed population, 611
(65.0%), 163 (17.4%), and 165 (17.6%) had normal TG levels, borderline high TG, and elevated TG, respectively. The
number (detection rates) of respondents with overweight and obesity, central obesity, hypertension, elevated LDL-C,
decreased HDL-C, elevated TC, insulin resistance, diabetes, and hyperuricemia was 536 (57.1%), 432 (46.0%), 389
(41.4%), 94 (10.0%), 82 (8.7%), 237 (25.2%), 310 (33.0%), 227(24.2%), and 310 (33.0%), respectively. After adjusting
for sex, age group, region, educational background, per capita monthly household income, smoking status, drinking
status, physical activity level, and daily intake of cereals, tubers, vegetables, fruits, animal-based foods, dairy products,
soy and nuts, salt, and oil, multivariate unconditional logistic regression analyses showed that adults with borderline high
TG had higher detection rates of overweight and obesity (OR = 2.70, 95%CI: 1.80—4.04), central obesity (OR = 1.67,
95%CI: 1.13-2.48), hypertension (OR = 1.71, 95%CI: 1.15-2.54), elevated LDL-C (OR = 3.65, 95%CI: 2.03-6.59),
elevated TC (OR = 3.42, 95%CI: 2.22-5.26), insulin resistance (OR = 2.65, 95%CI: 1.79-3.90), and hyperuricemia (OR =
2.31,95%CI: 1.55-3.44) than the adults with normal serum TG levels. Adults with elevated TG had higher detection rates
of overweight and obesity (OR = 4.68, 95%CI: 2.96—7.40), central obesity (OR = 4.25, 95%CI: 2.75-6.58), hypertension
(OR = 1.83, 95%CI: 1.22-2.74), elevated LDL-C (OR = 4.66, 95%CI: 2.55-8.50), reduced HDL-C (OR = 5.85, 95%CTI:
2.59-13.23), elevated TC (OR = 6.24, 95%CI: 3.98-9.79), insulin resistance (OR = 5.22, 95%CI: 3.47-7.83), diabetes
(OR = 2.30, 95%ClI: 1.50-3.52), and hyperuricemia (OR = 6.41, 95%CI: 4.22-9.73). Conclusions Elevated serum TG
among adults in 5 cities of western China are positively associated with multiple metabolic abnormalities, including
overweight and obesity, central obesity, hypertension, elevated LDL-C, decreased HDL-C, elevated TC, insulin
resistance, diabetes, and hyperuricemia.

[ Keywords] serum triglyceride (TG); elevation; metabolic abnormalities; association; adult resident; cross-sectional
study; western China; China
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Table 1 Comparison of the detection rates of various metabolic abnormalities among adult residents with different characteristics in
five cities in western China

L L BUAL HliLE LDL-Ct#  HDL-CI#IE TCH AR\ s R AR

RE AR REMU g o g R R RH 0 RE RE RE BB RE RS RN BB RE RE RN R
Bl %o A % B R BIEC R% BB R% B0 R% BB R% o B Fm BB R%

T Bt 308 195 6331 158 5130 154 5000 31 1006 38 1234 69 2240 114 3701 104 3377 124 4026
ggcd 631 341 5404b 274 43420 235 3724c 63 998 44 6970 168 2662 196 3106 123 1949¢ 186 29.48b

ERIY 18~44 319 129 4044 73 2288 38 1191 10 313 56 1755 35 1097 62 1944 34 1066 91 2853
45~64 314 211 6720 171 5446 156 4968 42 1338 10 318 97 3089 126 4003 74 2357 98 3121

65~80 306 196 6405¢ 188 6l4dc 195 6373¢ 42 1373¢ 16 523¢ 105 3431c 122 39.87¢ 119 3889¢ 121 39542
SRR Bl R BAT 418 281 6722 252 6029 234 5598 53 1268 16 383 138 33.01 156 3732 136 3254 155 37.08
PR 287 175 6098 128 4460 120 4181 35 1220 24 836 76 2648 109 3798 72 25.09 94 3275

KRR L 234 80 3419¢ 52 2222¢ 35 1496c¢ 6 256c 42 1795¢ 23 983c 45 1923¢ 19 812 61 26.07¢
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Table 1 Continued

BELA AR e i LDL-CJ}f  HDL-CHE  TCHm RS EH BER W FRRIE

it LES FEMGm g R Rk BH RE RE RE BB R BB B R RE RS R B
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>10 000 66 41 6212 29 4394: 26 3939 3 455 6 909 1116670 21 3182 152273 23 3485

X i} 172 102 5930 89 5174 66 3837 8 465 56 3256 211221 71 4128 41 2384 36 2093
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MRS I AR 717397 5537 319 4449 277 3863 62 865 58 809 177 2469 227 3166 156 2176 219 30.54
ETIL/E 124 70 5645 53 4274 574597 11 887 12 968 28 2258 46 3710 38 3065 44 3548

e 98 69 7041@ 60 6122b 55 56.12b 21 2143¢ 12 1224 323265 37 3776 33 3367 47 47.96b
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BT 2020 172 5890 130 4452 116 3973 29 993 31 1062 68 2329 92 3151 74 2534 112 3836

SR 84 58 69.05% 44 5238 39 4643 7833 10 1190 18 2143 34 4048 26 3095 30 35712
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il 20 114 5182 93 4227 843818 18 818 24 1091= 49 2227 61 2773 49 2227 71 3227
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bulz in- 163 114 6994 85 5215 86 5276 27 1656 7429 623804 72 4417 38 2331 64 39.26

Tt 165 133 80.61¢ 116 70.30¢ 97 5879¢ 34 2061¢ 19 11522 82 49.70¢ 102 61.82¢ 59 3576b 95 57.58¢

E: SAFHEAL N LR, a P<0.05, b P<0.01, ¢ P<0.001.
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P<0.05); TC Jtm H B4 Jam R R H AN &
KT 9E TC F- = B & B (2= —2.228, P=0.026) ;
R AL A T B 2L R S AN K 4 ) ) H
PR 2 i T AR BE PR AR R R KR H 2
PN B AR T HEWE PR 3 41 5 I (34 P<0.05) 5
PRI IMURE 267 4 o B 0 A W i) 1 H 35 48N &=
T E v PR R IUE AH R AR R IS, K R IR
H 288 N\ 2 AR T 3E & R BR IAE 20 5 4F J& 1] (3
P<0.05) .
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Fe 2 o G A X T T 2 A A SR IR S A (R AL R R R H BN (g/d) EE AR
Table 2 Comparison of the average daily intake (g/d) of various foods among adult residents of different groups with various
metabolic abnormalities in five cities in western China

REFEIRE AR Hw% 2 i KR Mt EY) PRI KERBERE # H
R T & 200.00 2571 120.00 85.71 114.29 275.80 21.43 9.00 36.00

(100.00, 300.00)  (11.43,57.14)  (60.00, 200.00) ~ (42.86, 172.21) (71.10, 210.00) (126.30, 546.59)  (7.93,49.46) (8.00, 10.00) (20.00, 40.00)

121.43 300.51 18.57 9.90 36.60

(100.00, 300.00)  (14.29, 60.00)2  (57.14,200.00)  (34.29, 162.50) (77.94, 187.76) (132.82,709.68) (5.93,43.04) (8.00, 10.00) (30.00, 40.00)2

120.72 292.04 20.86 9.90 36.00

(100.00, 300.00) (11.43, 53.45) (60.00, 200.00) (42.86, 177.29) (75.62, 210.00) (132.44, 598.99) (7.74,47.96) (8.0, 10.60) (24.00, 40.00)

116.09 291.37 19.29 9.90 36.60

(100.00, 300.00) (14.29, 60.00)2 (50.00, 200.00)2 (32.86, 150.00)® (73.93, 177.39) (126.86, 690.73) (5.71,42.86) (8.00, 10.00) (30.00, 40.00)

119.52 292.73 18.36 9.90 36.60

(100.00, 300.00)  (12.86, 56.79)  (57.86,200.00)  (42.86, 172.61) (71.98,207.14) (134.33,596.01) (6.67,42.62) (8.00, 10.00) (30.00, 40.00)

118.38 289.56 22.86 9.90 36.00

(120.00, 300.00)  (14.29, 60.00) ~ (60.00, 200.00)  (28.57, 160.00)2 (80.00, 189.62)  (125.00, 704.15) (8.74, 50.00) (7.50, 10.00) (24.00, 40.00)

120.00 290.62 20.00 9.90 36.00

(100.00, 300.00) (14.29, 57.14)  (60.00, 200.00) (40.00, 170.00) (75.00, 200.00) (127.43, 616.71) (7.14,45.00) (8.00, 10.00) (25.00, 40.00)

110.83 318.73 18.93 9.90 36.60

(100.00, 300.00) (14.29, 60.00) (60.00, 179.00) (34.64, 172.25) (75.72, 180.77) (180.18, 767.99) (7.18,44.46) (8.00, 10.00) (30.00, 40.00)

118.57 299.96 20.71 9.90 36.00

(100.00, 300.00) (14.29, 60.00) (57.14, 200.00) (35.71, 170.00) (75.00, 198.57) (131.83, 660.57) (7.14,44.52) (8.0, 10.00) (25.00, 40.00)

130.24 216.34 15.00 9.00 40.00

(100.00, 300.00) (14.29, 50.00) (100.00, 300.00)¢ (50.00, 200.00) (73.69, 219.19) (102.91, 466.33)> (4.21,45.08) (8.00, 10.00) (30.00, 42.00)2

121.43 291.79 20.00 9.90 36.00

(100.00, 300.00) (13.33, 57.14)  (60.00, 200.00) (42.86, 173.00) (74.82, 208.57) (130.29, 627.79) (6.67,44.11) (8.0, 10.00) (25.00, 40.00)

110.67 291.54 20.70 9.90 36.60

(120.00, 300.00) (14.29, 60.00) (50.00, 179.00)2 (34.29, 160.00) (75.00, 169.81) (127.43, 612.64) (8.33,48.07) (8.00, 10.00) (30.00, 40.00)

116.19 304.45 20.00 9.90 36.00

(100.00, 300.00) (13.43, 60.00) (60.00, 200.00) (40.71, 171.43) (72.86,201.90) (133.05, 673.58) (6.67,42.86) (8.00, 10.00) (22.00, 40.00)

125.36 267.00 21.43 9.90 36.60

(100.00, 300.00) (14.29, 57.14)  (53.57,200.00) (31.79, 160.00) (80.53,196.79) (124.68, 585.45) (8.33,50.00) (8.00, 10.00) (30.00, 40.00)

116.21 289.07 20.00 9.90 36.00

(100.00, 300.00) (14.29, 57.14) (56.61, 200.00) (42.86, 173.00) (75.52, 198.21) (118.76, 597.32) (7.14,42.86) (8.0, 10.00) (30.00, 40.00)

126.43 316.10 20.95 9.90 36.60

(150.00, 300.00) (13.81, 63.71) (62.50, 250.00)2 (32.50, 147.50)* (69.85, 208.21) (166.00, 812.32)2 (5.48,60.00) (8.00, 10.00) (20.00, 40.00)

116.43 266.99 2143 9.90 36.60

(100.00, 300.00) (12.86, 57.14) (60.00, 200.00) (42.86, 160.00) (74.29, 200.00) (125.00, 548.29) (7.86,45.71) (8.00, 10.00) (30.00, 40.00)

P 200.00 32.14 100.00 80.00
FOBAERE B/ 200.00 28.57 120.00 98.57
= 200.00 32.32 100.00 75.00
I % 200.00 28.57 100.00 88.25
P 200.00 33.71 120.00 75.00
LDL-CHti & 200.00 28.57 120.00 80.00
2 200.00 34.00 100.00 88.57
HDL-CHf& & 200.00 28.57 100.00 80.00
& 200.00 28.57 150.00 100.00
TCH & 5 200.00 28.57 120.00 80.00
2 200.00 34.29 100.00 80.00
EFEREN 7/ 200.00 28.57 100.00 85.71
& 200.00 28.57 120.00 71.57
W PR 5 200.00 29.75 100.00 85.71
I 200.00 28.29 140.00 7143
FRRIE & 200.00 28.57 100.00 80.00
& 200.00 30.00 120.00 80.00

122.26 359.15 16.83 9.90 36.00

(120.00, 300.00) (14.29, 60.00) (60.00, 200.00) (34.29, 180.00) (76.07, 198.93) (146.48, 862.43)c (5.00,44.11)* (8.00, 10.00) (20.25, 40.00)

TE: AR RSN ELEL, a P<0.05, b P<0.01, ¢ P<0.001.

24 F B &AM R BT RFER & F TG
BE SR FTRENEE EHE TR
UL SO REFE L FKBE NI RN M XL TR
(RN Qi R AN VAR i S WS E A SN /S
R KSR S W R R IR
FRCECHMHYBAERESERERNERE, Z2HE
3k 2% 11 logistic [7] V5 23 #1 45 S o, H [ 7 5 1
X L3k T i3 TG 12 2t & B4 & R AR
(OR=2.70, 95%CI=1.80~4.04) . 1 .0» B ik (OR=

1.67, 95%CI=1.13~2.48) . il E( OR=1.71, 95%CI=
1.15~2.54) LDL-C F} % (OR=3.65, 95%CI=2.03~
6.59). TC F} /& (OR=3.42, 95%CI=2.22~5.26) . i
By & K i (OR=2.65, 95%CI=1.79~ 3.90) Fl 1= /&
% 1 (OR=2.31, 95%CI=1.55~ 3.44) ¥ i & #
fars A ]V b X AT IS TG T = B R R
FHALPE(OR=4.68, 95%CI=2.96~7.40) , .00 7 i JiE
(OR=4.25, 95%CI=2.75~6.58) . & Iil. [ (OR=1.83,
95%CI=1.22~2.74) . LDL-C F+&E( OR=4.66, 95%CI=
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2.55~8.50) HDL-C [#{X( OR=5.85, 95%CI=2.59~
13.23). TC Jt7& (OR=6.24, 95%CI=3.98~9.79) . Ji%
By E A1 (OR=5.22, 95%CI=3.47~7.83) ¥¥ J& I
(OR=2.30, 95%CI=1.50~3.52) fil & X B Ifl i (OR=
6.41, 95%CI=4.22~9.73) ¥t F & & .
3% #

A YR A AR T L AR R T L BT R 2 1
T PLEE T AR T 5 AN IR T A2 T A [ 2 55 4
IR RIS TR 75 S b X, 0T 4 Of [ 5 SI it G 5 K TF R
R, B AE TR X X R R AR K, R
R IAN AR B R EMR . RIRAELERE
N, BIRPEE S AR R JE R TG W& &
#(17.4%) F1 TG T+ % (17.6%) ¥ & T Song P K
280015 4 v B BN R B RS 1 TG T B R R
(15.0%) LA K 25 15 /i 25202024 46307 A6 44 5 A\ H 25
2R (14.0%) , $Eom P B X B4 8 I TG /KFr)
RETEAE —E M XK 2 5. 4h, LDL-C TFE RN
10.0%, 7R T ER$R 5 1 7.2%0) f1 4.8%2%, {415
HE R, TC I & il =ik 25.2%, W2 & T 4
[E 7K S (5.8% ) BV A0 b 4t [X (5.4%) 2, 77 HDL-C
B A EL A5 9 8.7%, U B SR T4 [ 7K F (24.9% ) B
Al b [X (15.5%) 20, iX— 2= 7 0] fig 5 6 7 355
b DX R R AR A5 M 9%, Song P K 25D [ 5T
gEHE R, B A W] R Z A R R A R 2 BMIT
1E H BN i HDL-C B A £ 3 6 Fi Y, Zhang J G
SR W R g SRR, LR AL SRR ) O
I F v ] 7 S5 £ R B R 3 i TG A TC T 1
RS AHF RN, SRS E ANBE LDL-C FHs it
#il%5&, 2 HDL-C /K~F T FEIFA B &, [FIN TG 1
Ft = 75 W] RE S B G % B A B R [ B (VLDL-C)
AP BT, N 3L A HESD TC K i & 2 LT,
DR b 5 4 [ i I S 1R AT A 2 R

Ruiz-Garcia A %5 242020 4F 78 74 FE F JT J& 1
158 7 T I 9 45 SR o, 5 v H I = S IR (HTG)
FH M ¢ v Rl & 2 TC JF & . HDL-C K [, Ji8
7 JFF B DR RRE R, 5 AR B AL SR A — B, A
W ek — 204 TG 5% v 40 I, B I & 1) % 20
R B AR EA R TG KP4/ A 3 K I H BE TG
KT T R D A B A, 5 BE A 2
SESLAAL . EE RS, U TR R
SCACFRFE L SEE NS A O Hb XL IR B AR
WL AR DTGB K LR 28, KL BE. K
Ry 9 R E S KT R R
BVHMHBBARSREFRE, 2R 5
W R H R BB IS TG AKCF BT 286 LT
i, HZ BRI THIRE NI B . Bk E,
TG IE# TG L4 Tt & M TG T+ N BE A =

R 2R I IR 8 B 1 Ay A REAE, BTG U
Tt v AT R IR HE 2R R 3 = T TG IR A
B H, TG 14 %t & B 4F J& I 7E HDL-C B
FVHE PR3 77 TH AR HH %6 90 R 2 25 38 i, (0 3 5
By FHCPT 2 7] O A7 2 3 R |, $RoR % M B v g
C 4k T B AR 8 5 5 0 T B B o Zhao J 258
Guo R B 25129V 3 - v [5] N OB 72 4 B, B i 72
TG BT = IR, AR R AR RE PRI R KRS 7
BEIEH RGN, 10 TG N T 1) XU 5 oy 58
U TG AKE I8 B BRI AT g2 AR
FEMPEHES . HEZ T, TG Jt & N BETE Fr
AW HOR A T 2 % I R 3E FLE ORI
o R T, B 5RO RRSE TG T i Ak
AR U R I R R B0 o 1% 45 RO, BRI R IA
2| TG W BTt = WG R 2 Wibr i, TG 14Tt =
B 5 2 AR A7 R B ORE, 1 B A
b T ZREL R R RO, B — e 1 Rr s A
TG . Bk, R R IIFE H TG LS T M,
A BT B B HE S AR 45 A A 1 R A R R 116300,

gi BRIk, w0 M X T R A R R O
TG Tk 5 E e Ao B AR B . i
LDL-C Jt i « HDL-C [£fi% . TC Ft &+ JiE & & 4K
P B PR R0 = PR R INUE 55 2 PP AR = IR S 1
RIEMG. HAFEME, TG /KFE5 LR H
S 2 (8] O A7 A S 2 BRI, $R R TG K
SR e 7E A 28 B I 1 R AR R R R R R AR
., FbEE X TG 58 1 R 5 T BlE A =
BRALTAR L. —JiH, TG KFH mEE
TE I R - A B B R 30, 2 AR S 5 00 Bk T
FEARBIA W —Jrm, R TG AR ER — &
fitg RT3 B0, A=y Oy SR T T i da A R ik
3 g M P12 Bl B PR o RS BN TE BRI
TG 7K ¥ 5 TH 4 K 8 B 70 AR s A R L6 3730, %
EOR 2, RIS MEAEERI N Z IR, £
RGN FIRADIRES, T TG A& AMUA BT
2 1) 0 7K RS 4 ) IR i R Ak R R i AR
i I 25 B A ) 2 AR BT X6 1 3R [ 7 R X
B, IS0 o8 o i 0 7 {d B BOR AN L A
Bl W B ¥R 9T < B T R AR, ARk B
PE 2% Ty 2 H W AR 2R B AE R AR R R . TR
TG E B PN LR L5 A PRk &R, X T4 5
AT AR U BRE KT Bk 18 e e, B
HEW ISR KA AE . AR A AE—
E 1) Jey BR = 1 ok, E T T RF AP [ A BR
45 RANRE IR TG = 5 2 BT = 7 R3S 2 1)
SR, TV LR RO R ok, W&
LS M 5 0 S R R B B N S 2 R UE T R A X 4
H R A, 1 ae 52 2 312 AW R F0 4R 5 fa 19 52



PEASLTAE 202645 5 HZE 42 55 5

Chin J Public Health, May 2026 Vol.42 No.5 - 577 -

Wi, A4 AE — A5 B W s FRR R RE T
2 WHR 3R, (EAT Jo ik 58 4 R Bk L A v 72 TR 2%
PR 3R ¢ Ik 38 A% T S M 24 ) 6 P 5 R 4 R T
o5 B Ja AT FURE A R T o [ 74 8 5 A3 il
R s £F Jo B A AN 30T O B 1A A IXRE AT
A, FEA AR R AR X A IR EAF A — 58 L3R IR
P, BT TS50 B AN R TR . BRIk, R OR AT T
JE B RAEA . B i BE VT ¥ it i B et — B 06
EAHREE R .

BEATHEEE AFTfFesTAEEY
MR & BERAFHBENE, EENFRT
AP LR AARIT 5 & RPFRIP H 6, o &K
P E B AT, AHERIE G R LM
PR M, BT RIBOBRMN, RiknTT R8I,
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