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Abstract: Objective  To investigate the mediating effects and critical influences of triglyceride glucose ( TyG) and
triglyceride/high — density lipoprotein cholesterol ( TG/HDL - C) indices on the association of unhealthy lifestyle and
hypertension in an occupational population, and to provide a scientific basis for hypertension in occupational populations.
Methods A cross — sectional survey design was employed based on data from the Southwest Occupational Population Cohort.
Unbhealthy lifestyle was assessed based on scoring for smoking, alcohol consumption, unhealthy dietary patterns, low physical
activity, and abnormal BMI. A multivariable logistic regression model was used to analyze the association between the unhealthy
lifestyle score and hypertension. Causal mediation analysis was employed to estimate the mediating effects of TyG and TG/HDL
— C. Additionally, network analysis was conducted to explore the correlation between among unhealthy lifestyle, TyG, TG/
HDL - C, and hypertension. Results A total of 24 545 study participants were included, with an average age of (37.37 %
10. 60) years. Regression analysis revealed that the risk of hypertension increased with the number of unhealthy lifestyle
factors. Compared with those with no unhealthy lifestyle factors, individuals with all five unhealthy lifestyle factors

simultaneously had a 3. 06 — fold risk of developing hypertension (95% CI: 2.54 —3.69). Mediation analysis indicated that
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TyG and TG/HDL — C mediated 34.25% and 6. 64% of the effects, respectively, linking unhealthy lifestyle and hypertension.

Among them, TyG emerged as the primary mediating factor and exhibited the highest bridge strength centrality in the network

constructed for unhealthy lifestyle, TyG, TG/HDL - C, and hypertension. Conclusion

Unhealthy lifestyle is associated with

an increased risk of developing hypertension and shows a cumulative effect, and TyG is an important mediator and a key node in

the network, suggesting that interventions should be carried out to target unhealthy lifestyle and TyG, which may contribute to

hypertension prevention.

Keywords : Unhealthy lifestyle; Hypertension; Triglyceride glucose index; Triglyceride/high — density lipoprotein cholesterol

index; Mediator analysis; Network analysis
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Table 1 Baseline characteristics of the study population
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Table 2 Association between unhealthy lifestyles and hypertension
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Fig.1 Mediation effect of TyG and TG/HDL — C on the association between unhealthy lifestyles and hypertension
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MR A 1% 77 X TyG Al TG/HDL - C 4885 LA K i il
FERIRIDE IR, B I A TyG 5 502 W 26 v gt
B 7 o

A BT 45 SRR W] TyG Fil TG/HDL - C 7E A i
FREA T 7 R B I 1 A A AL Rl RE R —
- FAEH AR A 16 O =2 8L TyG A1 TG/HDL - C
TR vy, 1T I RUBS Y8 i o AR A 1S
KEHAE 5 TyG 3 TG/HDL - C $5%4A & % V) ¢
HEET L g A T R S 0 e P R AR R AR
o | AEC R oA 1 25 L RN 38 i A PN B T R R A, AR
TyG m% TG/HDL — C 4 55> 1 &5 % TyG F1 TG/

HDL - C Al figii o = A e ALl 52 e & i . 5%,
Bl B 5 2 N, S IE R AT R - A Bk
K — T 28 G098 300G , AR R 04 Y 46 HE AR 5K R T
O R, YRS BT A R R AR I
PN S ) B s i O S R R =L
MWE A0 A A NS % e T AN N B i e, S T 4i i
AN ANE i85 R 3k B AR X7, /K A ML, AT
BN M4 A DB ER I 2 B A LR

Bifi 25 AN B A 05 7 TP A N v o e JRURS: 34
R, GRS —FY . — 0k [ 2 T AR BA S
WEFE K B, 5 A AN (e e 04 A 6 7 R L, — b oA feie



- 1036 -

PRAC TR 2= 2% 2025 4E55 52 %55 6 ] Modern Preventive Medicine, 2025, Vol. 52, NO.6

SR A T J 3 PR 2 AR S R A LRI I T 1. 67
852 o 539U [ 1 [ JB5E 1 BA B F 7 2k B, 5 — ol
AR AT 7 A EE , RS 5 ) AR 36 =0 e
L Y XUR 2 16 4% L 0T s e 35 BH RS e e ) 24
T 7 ORI IR 22 18] ] R AR AE R B R G R H 50
b, 2RO AR A 3 7 2T RE X Il e 2 i e A P R R
IO, SR E TS L A AN T B

W28 5K K BT A B A= % 77 X TyG . TG/HDL
— C s IR R AEAE () 2 - ST . anmz 4R -5 28 AR
R, A REAEAERE SR, X TyG $8 50" A ik
LR AR T P B B s 0 TyG R iR
fEE R A 1 7 =X 5 I A A DX SRR 4 1 05, 5
AT b4t R — 5, gE— AR B TyG mIfE T 9
MR 2 . —TATAE MRS K B, S R BT T g
R A IE T3 B S AR TyG Bl 51 S rY.C I 45
g KU ATE R 3 > i 2 WHRUAS A 375 7 0 s 4
TR 2 e E 2 (AR LN O T, 3546 TyG KF
] B S —Fh S B ) T R W

AFEAEAE— 2 W R FRA: , T AR 58 Ay 48 W T
Bt , INTEM#E TyG Fl TG/HDL — C X A gt e 2k 1%
7725 18 I s B F A ORI X 5 N O 2R R % B
o A0, % T W58 AR A 3K [ 7Y R Hb X 3RO A
B, S5 e MR AR T 7 S0 BOR 2% S Hifth
NBE, (AW WAETE —E R, 15, ATMIFR
E—ERE LY R T A IR, iS22 ES
PR IER G R VTAL AT, 5 i T AP AE TG =T R
7K LA K 2555 KT Xo) v ot R AU e Bk HRR, 3R
TR B 5347 5 P 2% 43 BT AR 45 5 10 7 1k, Be A TR 47
MRS Z2 P (e B A 0 25 A bR A A R
[ A BAE G R, S8 1 AR 58 J7 TR ME LU R 24>
HHEXRZBRR

25 b, AR T 3L T VY X BRI A HEBAS
KT RS RS BT AR S G 0 7 i, RIS A=
16 77 25 v M XU T A G, DA S i o A At B A 3
Jra2E R R 3 n, R ok BN, TyG 1 TG/
HDL 7 H i A VE L, B TyG 8 807 A fidt R AR 06
Jr 25 R P 45 v VR Ry A AR A, AR
T HE 7R T R X ANt B A 3 77 =X i T 100, 2 1T 4L
=246 TyG 85, A Bl T it — 20 Ft B Bk AR A v i e
1) R AR, St m AR A it .
FIZMZRAEEE AT AR AEAEAT T2 wh %

SE 3k

[1] GBD 2021 Stroke Risk Factor Collaborators. Global, regional, and
national burden of stroke and its risk factors, 1990 - 2021; a
systematic analysis for the Global Burden of Disease Study 2021
[J]. The Lancet. Neurology, 2021, 23(10): 973 —1003.

(2]

[10]

[12]

Vamvakis A, Gkaliagkousi E, Lazaridis A, et al. Impact of
intensive lifestyle treatment ( Diet plus exercise) on endothelial and
vascular function, arterial stiffness and blood pressure in stage 1
hypertension ; results of the HINTreat randomized controlled trial
[J]. Nutrients, 2020, 12(5) : 1326.
Saif — Ur — Rahman KM, Shariful IS, Hasan M, et al.
Nonpharmacological interventions for the prevention of hypertension
in low — and middle — income countries: a systematic review and
meta — analysis [ J ]. Journal of Human Hypertension, 2019, 33
(11): 786 —794.

Zhang F, Zhang Y, Guo Z, et al. The association of triglyceride
and glucose index, and triglyceride to high — density lipoprotein
cholesterol ratio with prehypertension and hypertension in
normoglycemic subjects: A large cross — sectional population study
[J]. Journal of Clinical Hypertension, 2021, 23 (7). 1405 -
1412.

Yao F, Liu W, Zhao R, et al. BMI modified the association of
current smoking with the incidence of hypertension in Chinese
population: a 22 — year cohort study [ J]. BMC Public Health,
2020, 20(1): 295.

WU, A, FAT , A5 JE T AR 2 I 45 B I FEAE S AT A 5
MR e RO O R PSSR [T]. AR AT T 2 2R A,
2024,45(3) :408 —416.

Yang SJ, Yu B, Dong S, et al. Progress in complex network theory
— based studies on the associations between health — related
behaviors and chronic non — communicable diseases| J]. Chinese
Journal of Epidemiology, 2024, 45(3) ; 408 —416. (In Chinese)
Park JY, Choi J, Choi JY. Network analysis in systems
epidemiology [ J ]. Journal of Preventive Medicine and Public
Health, 2021, 54(4) : 259 -264.

Jones P], Ma RF, Mcnally RJ. Bridge centrality: a network
approach to understanding comorbidity[ J]. Multivariate Behavioral
Research, 2021, 56(2) : 353 —367.

Yang SJ, Fu Y, Dong S, et al. Association between perceived
noise at work and mental health among employed adults in
Southwest China[ J]. Journal of Affective Disorders, 2023, 343,
22 -30.

ZEP M, WA, A PR M DX R P AR v R L AR
BUIR B 52 PR A 5 28 5 [ ] BRIy 227, 2023,50(2)
233 -238.

Li M, Yang B, Pan J, et al. Sex — specific differences in the
prevalence and influence factors of hyperuricemia among railway
occupational workers in southwest China[ J]. Modern Preventive
Medicine, 2023, 50(2) : 233 —=238. (In Chinese)

Sun QF, Yu DM, Fan JN, et al. Healthy lifestyle and Life
expectancy at age 30 vyears in the Chinese population: an
observational study [ J]. The Lancet. Public Health, 2022, 7
(12): €994 - €1004.

XK , 1 3. v BRI B A7 M 0 % e R Bk [0 ] vh AR i AT
95,2022 ,43(6) :804 - 810.

Liu SW, Xiao L. Development and challenges of tobacco epidemic
surveillance in China[ J]. Chinese Journal of Epidemiology, 2022,
43(6): 804 —810. (In Chinese)

(F#% 1124 1)



- 1124 -

PRAC TR 2= 2% 2025 4E55 52 %55 6 ] Modern Preventive Medicine, 2025, Vol. 52, NO.6

[17]

[18]

[19]

[20]

neurobehavioral function and neurotransmitter alterations in coke
oven workers [ J ]. Occupational and Environmental Medicine,
2010, 67(7) ; 444 —448.

Safieh M, Korczyn AD, Michaelson DM. ApoE4: an emerging
therapeutic target for Alzheimer’ s disease[ J]. BMC Medicine,
2019, 17(1) . 64.

Litvinchuk A, Suh JH, Guo JL, et al. Amelioration of Tau and
ApoE4 - linked glial lipid accumulation and neurodegeneration with
an LXR agonist[ J]. Neuron, 2024, 112(3) : 384 —403. 8.
Rauch JN, Luna G, Guzman E, et al. LRP1 is a master regulator
of tau uptake and spread[ J]. Nature, 2020, 580 (7803); 381 —
385.

Li DF, Zhang J, Liu Q. Brain cell type — specific cholesterol
metabolism and implications for learning and memory[ J]. Trends
in Neurosciences, 2022, 45(5) : 401 —-414.

Shinohara M, Tachibana M, Kanekiyo T, et al. Role of LRP1 in

the pathogenesis of Alzheimer’ s disease : evidence from clinical and

[21]

[22]

[23]

[24]

preclinical studies[ J]. Journal of Lipid Research, 2017, 58 (7) .
1267 - 1281.

Montal V, Diez I, Kim CM, et al.
vulnerable to the expression gradients of APOE and glutamatergic —
Science Translational Medicine, 2022, 14

Network Tau spreading is

related genes [ J ].
(655) : eabn7273.
Tomé SO, Tsaka G, Ronisz A, et al. TDP — 43 pathology is
associated withincreased tau burdens and seeding[ J]. Molecular
Neurodegeneration, 2023, 18(1): 71.

Varma VR, Biisra lilleci H, Oommen AM, et al. Abnormal brain
cholesterol homeostasis in Alzheimer * s disease — a targeted
study [ J]. NPJ Agingand
Mechanisms of Disease, 2021, 7(1); 11.

metabolomic and  transcriptomic
Busche MA, Hyman BT. Synergy between amyloid — 8 and tau in
Alzheimer’ s disease[ J ]. Nature Neuroscience, 2020, 23 (10) ;
1183 - 1193.

I #5 H H#A.2024-11-13

(L% 1036 @)

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Dao CCI, Zhou H, Small A, et al. The impact of removing former
drinkers from genome — wide association studies of AUDIT - C[ J].
Addiction, 2021, 116(11) : 3044 -3054.
Wang MY, Zhou T, Song QY, et al.
healthy diet and vegetable intakes, and mortality: a prospective UK
Biobank study[ J].
51(4) . 1243 —1253.

Lee PH, Macfarlane DJ, Lam TH, Validity of the
international physical activity questionnaire short form ( IPAQ -

Ambient air pollution,
International Journal of Epidemiology, 2022,
et al.
SF): a systematic review [ J ]. The International Journal of
Behavioral Nutrition and Physical Activity, 2011, 8. 115.
Roerecke M, Rehm J.
morbidity rates in former drinkers: a meta — analysis[ J]. American
Journal of Epidemiology, 2011, 173(3) : 245 -258.

Selvi NMK, Nandhini S, Sakthivadivel V, et al. Association of
Triglyceride — Glucose index (TyG index) with HbAlc and insulin

Ischemic heartdisease mortality and

resistance in type 2 diabetes mellitus[ J]. Maedica, 2021, 16(3) .
375 -381.

FE 00 LA T B S R AR 2 3 T AR i 45 300 R 22 v ol e
BRI EE R SRR 28 e ML B R 2 B 2 TR 22 v ML
By va 4 P R 2020 AR [J]. P EPE PR 2% 35,2021 ,36 (3) :209 -
220.

Basic Hypertension Management Office of National Basic Public
Health Service Project of National Cardiovascular Center, National
Expert Committee on Basic Hypertension Management. National
clinical practice guidelines on the management of hypertension in
primary health care in China (2020) [ J].
Journal, 2021, 36(3) : 209 —220. (In Chinese)

Vanderweele TJ. Mediation analysis; a practitioner’ s guide[ J].
Annual Review of Public Health, 2016, 37, 17 —32.

Chen SZ, Witten DM, Shojaie A. Selection and estimation for
mixed graphical models[ J]. Biometrika, 2015, 102(1) ; 47 - 64.
Friedman J, Hastie T, Tibshirani R. Sparse inverse covariance

Biostatistics, 2008, 9(3) :

Chinese Circulation

estimation with the graphical lasso[ J].
432 —441.

Haslbeck JMB, Waldorp LJ. How well do network models predict
observations? On the importance of predictability in network models
[J]. Behavior Research Methods, 2018, 50(2) : 853 - 861.
Moriyama KO. Associations between the triglyceride to High —

Density lipoprotein cholesterol ratio and metabolic syndrome,

[24]

[25]

[26]

[31]

[33]

insulin resistance, and lifestyle habits in healthy Japanese [ J].
Metabolic Syndrome and Related Disorders, 2020, 18(5): 260 —
266.

Ferreira JRS, Zandonade E, de Paula Alves Bezerra OM, et al.
Insulin resistance by the triglyceride — glucose index in a rural
Brazilian population [ J ]. Archives of Endocrinology and
Metabolism, 2022, 66(6) . 848 —855.

Seet RCS, Loke WM, Khoo CM, et al. Acute effects of cigarette
smoking on insulin resistance and arterial stiffness in young adults
[J]. Atherosclerosis, 2012, 224 (1) : 195 —200.

Aroor AR, Mckarns S, Demarco VG, et al. Maladaptive immune
and inflammatory pathways Lead to cardiovascular insulin resistance
[J]. Metabolism, 2013, 62(11): 1543 —1552.

Ohishi M. Hypertension with diabetes mellitus: physiology and
pathology[ J]. Hypertension Research, 2018, 41(6) : 389 —393.
Cherfan M, Vallée A, Kab S, et al. Unhealthy behavior and risk of
hypertension; the CONSTANCES population — based cohort [ J].
Journal of Hypertension, 2019, 37(11) . 2180 —2189.

Cherfan M, Vallée A, Kab S, et al. Unhealthy behaviors and risk
of uncontrolled hypertension among treated individuals — The
CONSTANCES population — based study [ J .
2020, 10(1): 1925.

Zhu XP, Zhang F, Luo ZY, et al.
unhealthy lifestyles in middle — aged and elderly People on

Scientific Reports,

Effect of the number of

hypertension and the first occurrence of ischemic stroke after the
disease [ J ].
1152423.

Baek W, Lee JW, Lee HS, et al. Concurrent smoking and alcohol

Frontiers in Cardiovascular Medicine, 2023, 10.

consumers had higher triglyceride glucose indices than either only
smokers or alcohol consumers: a cross — sectional study in Korea
[J]. Lipids in Health and Disease, 2021, 20(1) : 49.
Sakata K, et al. Effects

consumption and smoking on the onset of hypertension in along —

Nagao T, Nogawa K, of alcohol
term longitudinal study in a male workers’ cohort[ J]. International
Journal of Environmental Research and Public Health, 2021, 18
(22) . 11781.
Zhou H, Ding X, Lan Y, et al. Multi — trajectories of triglyceride
- glucose index and lifestyle with Cardiovascular Disease: a cohort
study[ J]. Cardiovascular Diabetology, 2023, 22(1) ; 341.

= B 8#7.2024-09-19



