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ABSTRACT  

Background and Objectives: We aimed to investigate the association of triglyceride–

glucose (TyG) index with hypertension and compare the discriminative power of the TyG 

index, lipid, glycemic parameters for hypertension using the China Health Examination 

Collaborative study (CHEC Study). Methods and Study Design: Data were collected at 

Ningbo Mingzhou Hospital and Beijing physical examination center from the CHEC Study 

during 2014 and 2021. Participants with ≥2 medical check-up times were included. The TyG 

index is the logarithmized product of fasting triglyceride and glucose. Generalised estimation 

equation (GEE) model was used to evaluate the association between the TyG index, lipid 

parameters, glycemic parameters and hypertension. Receiver operating characteristic (ROC) 

analysis was performed to explore the predictive ability of TyG index on hypertension at 

different years of medical check-up. Results: 112,902 participants with an average age of 

42.8 years were recruited in the study, 36,839 participants developed hypertension over the 8-

year period. GEE model analysis showed that the ORs with 95% CI of hypertension were 

3.35 (3.15-3.57), 1.86 (1.76-1.95), 1.67 (1.58-1.78), 1.45 (1.33-1.58), 1.24 (1.19-1.29), 0.92 

(0.86-0.99), and 1.90 (1.83-1.97) in the highest versus lowest quintiles of TyG index, 

TG/HDL-C ratio, TG, TC, LDL-C, HDL-C and FPG in model 2. The area under the ROC 

curve of the overall years of medical check-up was significantly higher than a particular year 

in predicting hypertension (AUC: 0.883, p < 0.05). Conclusions: TyG index is associated 

with hypertension and shows the superior discriminative ability for hypertension compared 

with lipid and glycemic parameters. 

 

Key Words: TyG index, hypertension, lipid parameters, glycemic parameters, medical 

check-up 

 

INTRODUCTION 

Hypertension is one of the most prevalent cardiovascular risk factors and a leading cause of 

premature death worldwide, affecting up to 1 in 4 men and 1 in 5 women – more than a 

billion people.1 China, with 20% of the global population, accounts for a large part of this 

burden, where hypertension and blood pressure-related cardiovascular diseases (CVD) are 

major public health challenges.2 Nearly half of Chinese adults aged 35–75 years are 

diagnosed with hypertension, the incidence is still rising, and the onset age is getting 

younger.3 The prevalence of hypertension has increased in recent decades, leading to an 

increase in blood pressure-related morbidity and mortality. 
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Glucose and lipid metabolism disorders are a common pathophysiological feature in 

hypertension patients, and insulin resistance (IR) plays a significant role in this biological 

process.4 The gold standard for assessing the status of IR is the hyperinsulinaemic-

euglycaemic clamp.5 This assessment technique, however, is costly and difficult, making it 

unsuitable for routine clinical monitoring. Recently, certain innovative and simple markers, 

such as the triglyceride-glucose (TyG) index and the triglyceride to high-density lipoprotein 

cholesterol (TG/HDL-C) ratio, have been found to be reliable surrogate measures of IR. The 

TyG index is the logarithmized product of fasting triglyceride and glucose. Compared with 

the hyperinsulinaemic-euglycaemic clamp, the TyG index shows a high sensitivity of 96.5% 

and a specificity of 85.0% for the diagnosis of IR,6 which has also been linked to diabetes in 

Chinese population.7 Many observational studies have found that these surrogate indexes are 

independent risk factors for hypertension.8-11 A meta-analysis of eight observational studies 

has shown that higher TyG index may be associated with higher odds of hypertension in 

general adult population.12 However, there are relatively few longitudinal studies on the 

association between the TyG index and hypertension among Chinese adults. Besides, 

comparative studies on the discriminative abilities of the TyG index, lipid, and glycemic 

parameters for the risk of hypertension are also limited. Additionally, repeated measurements 

of physiological index have not been adequately considered. 

Annual medical check-up is an example of positive health behavior, as such preventive 

measures are linked to earlier detection of disease, improved treatment success and faster 

recovery from illness.13 As a result, medical data obtained from primary care are valuable 

sources since they contain information on symptoms and health care utilization, both of which 

are relevant for predictive analytics. Medical check-up data often comprise a number of 

diagnostic tests to evaluate health condition in order to detect and prevent disease early. 

Additionally, data from medical check-up offer valuable information regarding current and 

past health conditions that are frequently hard to obtain in most population-based data.14 

What's more, data from medical check-up are a reliable and objective measure of 

physiological indicators. 

Therefore, the present study intends to explore the association of the TyG index with 

hypertension and compare the discriminative power of the TyG index, lipid, glycemic 

parameters for hypertension using the China Health Examination Collaborative Study (CHEC 

Study) during 2014 and 2021.  
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MATERIALS AND METHODS 

Study design and subjects 

The China Health Examination Collaborative (CHEC) Study is a centralized health 

examination database formed in conjunction with medical examination centers of hospitals in 

China. Participants over 18 years old at Mingzhou hospital in Ningbo City and Beijing 

physical examination center during 2014 and 2021 were included in our study. The subjects 

were excluded according to the following criteria: (1) Subjects who had absence of blood 

biochemical examination. (2) Subjects who had a history of hypertension, hyperlipidemia, and 

diabetes. (3) Subjects who had less than two medical checkups. In total, 112,902 subjects 

including 55,312 males and 57,590 females were evaluated for the study (Figure 1). 

 

Ethical approval 

This study was approved by biomedical ethics committee of Peking University 

(IRB00001052-22186). 

 

Measurements 

All participants were invited to join an in-person evaluation that included physical 

examination and laboratory testing. Physical examinations were conducted following a 

standardised protocol, including weight, height, systolic blood pressure (SBP), and diastolic 

blood pressure (DBP). Body mass index (BMI) was calculated as weight in kilograms divided 

by height in meters squared. Sitting blood pressure was measured from the right arm three 

times with a 1-min interval between the measurements after the rest for 20 min by trained 

members. The quality of anthropometric data was confirmed by repeated measurements in the 

presence of researchers. Venous blood samples were obtained from the subjects in the 

morning after at least 12 h prior to the examination. Routine biochemical data included total 

cholesterol (TC), triglycerides (TG), fasting plasma glucose (FPG), high-density lipoprotein 

cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C) and uric acid. 

 

Outcomes and definitions 

Hypertension was defined as systolic blood pressure (SBP) ≥ 140 mmHg and diastolic blood 

pressure (DBP) ≥ 90 mmHg.15 The TyG index was calculated with established formulas 

according to the previous studies:6, 16 TyG = Ln [TG (mg/mL) * FPG (mg/mL) /2]. The 

TG/HDL-C ratio was calculated as TG (mm/L) divided by HDL-C (mm/L). TyG index, 
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TG/HDL-C ratio, TG, TC, HDL-C, LDL-C, and FPG were divided into five groups according 

to quintile division of the subjects, respectively.  

 

Statistical analysis 

We conducted descriptive analysis to present the characteristics of baselines participants. 

Continuous variables were reported as mean ± SD and categorical variables as frequency and 

percentage. Comparisons between two groups (hypertension and non-hypertension) were 

performed using Student’s t-tests for continuous variables and χ2 analyses for categorical 

variables. Medical check-up records from the first physical examination served as baseline 

data. Generalised estimating equations (GEE) model with unstructured correlation structures 

was used to quantify their longitudinal association between physiological indicators and 

hypertension, given the data on physiological indicators and hypertension were repeatedly 

measured over the 8-year study period.17 Model 0 was not adjusted for any confounding 

factors. Model 1 was adjusted for age and gender. Model 2 was adjusted for age, gender, 

BMI, TC, TG, HDL-C, LDL-C, FPG and uric acid in each group. We performed subgroup 

analyses using GEE models by: (1) gender (male vs female); (2) age group (youth <65 years 

vs elderly ≥65 years); and (3) BMI group (BMI <28 kg/m2 vs BMI ≥28 kg/m2) based on the 

Asia-Pacific criteria set by the WHO.18, 19 Receiver operating characteristic (ROC) analysis 

was performed to explore the predictive ability of TyG index on hypertension at different 

years of medical check-up. The TyG index was fitted into the logistic regression model as a 

continuous variable. Age, gender, BMI, TC, HDL, LDL and uric acid were included in the 

model during the calculation of the area under the curve (AUC) of the ROC. We further 

compared the statistical difference in AUC between different years by using DeLong test.20 

For all analyses, a two-tailed p-value <0.05 was considered to be statistically significant. 

All statistical analyses were performed using Stata version 14.2 (Stata Corp, College Station, 

TX) and R version 3.5.3 (R foundation). 

 

RESULTS 

Characteristics of participants 

This study included 112,902 participants (55,312 men) with an average age of 42.8 years (SD: 

13.0), of whom 36,839 (32.6%) had hypertension. The average number of health check-up for 

each participant was 3.94 years. Compared to non-hypertensive participants, the hypertensive 

ones were older, male, characterized by larger BMI, higher mean SBP and DBP, less 
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favorable metabolic profile (TG, TC, HDL-C, LDL-C, FPG, Uric acid), and higher TyG index 

and TG/HDL-C ratio (Table 1). 

 

Association of the TyG index, lipid parameters, glycemic with hypertension 

GEE model that considers separately each index and their individual components as 

predictors of hypertension was constructed. Table 2 showed OR and 95% CI of hypertension 

with the groups of TyG index, TG/HDL-C ratio, TG, TC, HDL-C, LDL-C and FPG in the 

total population. The crude ORs with 95% CI of hypertension were 21.84 (20.91-22.80), 

12.82 (12.30-13.37), 12.75 (12.25-13.27), 1.67 (1.58-1.78), 2.02 (1.95-2.08), 0.23 (0.22-0.24), 

and 4.10 (3.97-4.23) in the highest versus lowest quintiles of TyG index, TG/HDL-C ratio, 

TG, TC, LDL-C, HDL-C and FPG, respectively. After adjustment for age and gender, every 

index was still significantly associated with hypertension. After further adjustments in Model 

2, the multivariate adjusted ORs with 95% CI of hypertension were 3.35 (3.15-3.57), 1.86 

(1.76-1.95), 1.67 (1.58-1.78), 1.45 (1.33-1.58), 1.24 (1.19-1.29), 0.92 (0.86-0.99), and 1.90 

(1.83-1.97) in the highest versus lowest quintiles of TyG index, TG/HDL-C ratio, TG, TC, 

LDL-C, HDL-C and FPG, respectively. Those in the top quintile of TyG index were two 

times more likely to develop hypertension than those in the bottom quintile. Similarly, the 

associations between hypertension and continuous values of TyG index, TG/HDL-C ratio, 

TG, TC, LDL-C, HDL-C and FPG were statistically significant. Moreover, compared with 

lipid and glycemic parameters, TyG index had stronger association with hypertension. 

To calculate the discrimination ability of TyG index on hypertension at different years of 

medical check-up (2014 to 2021), ROC curves were calculated. Figure 2 summarized the 

AUC of TyG index on hypertension. The sample sizes for the year-stratified ROC analysis 

from 2014 to 2021 were 29992, 33346, 36987, 45152, 46305, 49498, 44877, and 40076, 

respectively. The AUC of the overall years of medical check-up in predicting hypertension 

was 0.883. The p values for comparing AUC difference between different years were all < 

0.001. The difference in AUC between the overall years and any individual year was minimal, 

indicating that the association between TyG index and hypertension was very stable. 

 

Associations of the TyG index, lipid parameters, glycemic with hypertension for stratified 

subgroups of gender, age and BMI 

As shown in Supplementary Table 1, similar results for GEE model analyses were observed 

in subgroups of gender: (1) female: the multivariate adjusted ORs with 95% CI of 

hypertension were 4.08 (3.65-4.57), 2.69 (2.47-2.93), 2.02 (1.81-2.26), 1.30 (1.12-1.50), 1.19 
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(1.11-1.28), 0.80 (0.71-0.91), and 1.89 (1.77-2.03) in the highest versus lowest quintiles of 

TyG index, TG/HDL-C ratio, TG, TC, LDL-C, HDL-C and FPG in Model 2, respectively. (2) 

male: the multivariate adjusted ORs with 95% CI of hypertension were 3.04 (2.83-3.27), 1.22 

(1.16-1.29), 1.48 (1.37-1.59), 1.51 (1.36-1.67), 1.16 (1.10-1.22), and 2.00 (1.91-2.10) in the 

highest versus lowest quintiles of TyG index, TG/HDL-C ratio, TG, TC, LDL-C and FPG in 

Model 2, respectively. A slight positive association between HDL-C and hypertension was 

revealed (fifth quintile: OR 1.10, 95% CI 1.02–1.18, p =0.01). The results of subgroup 

analyses stratified by age and BMI were shown in Supplementary Tables 2 and 3. The 

associations were not statistically significant in TG, TC, HDL-C and FPG in the older age 

(≥ 65 years). When compared to lipid and glycemic parameters, TyG index had stronger 

association with hypertension. 

 

DISCUSSION 

We explored the association of the TyG index, lipid, and glycemic parameters with risk of 

hypertension using the 8-year repeated medical check-up data among Chinese adults from 

2014 to 2021. The TyG index was significantly associated with hypertension and remained 

significant after LDL-C or HDL-C and obesity were well-controlled using GEE model, and 

the association of the TyG index with hypertension was stronger than lipid or glycemic 

parameters. TG/HDL-C ratio, TG, TC, LDL-C, HDL-C and FPG were also associated with 

hypertension but were inferior to the TyG index. ROC analysis showed that the association 

between TyG index and hypertension was very stable, given the minimal difference in AUC 

between the overall years and any individual year. 

Previous observational studies have discussed the association between TyG and 

hypertension, but limited longitudinal studies have been conducted among Chinese 

population.21-23 A Korean cohort study involving 15,721 adults aged over 40 years indicated 

that TyG index was an independent hazard indicator for hypertension.11 A Spanish cohort 

study including 3,637 participants aged over 40 years suggested that those in the top quintile 

of TyG index were two times more likely to develop hypertension than those in the bottom 

quintile in men but not for women, and this association independently of obesity.24 A meta-

analysis including eight observational studies showed that the risk of hypertension increased 

by 53% in the highest versus lowest categories of TyG index.12 In the present study, higher 

TyG index was associated with higher risk of hypertension, and this positive association 

remained significant after additional controlling for confounding by obesity, suggesting that 
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higher TyG index in individuals are associated with an increased risk of hypertension 

whenever they are obese or not. 

Our study suggested that the TyG index outperformed other lipid or glycemic parameters in 

terms of its ability to discriminate hypertension. Our study was in agreement with a previous 

study,25 although the participants in Zhu et al.'s study were over 40 years, and the follow-up 

period was only seven months. Although American College of Cardiology (ACC)/American 

Heart Association (AHA) and European Society of Cardiology (ESC)/European Society of 

Hypertension (ESH) blood pressure guidelines have recommended LDL-C to be the most 

crucial lipid risk factor and treatment goal for CVD,26 dyslipidemia remains as a conventional 

risk factor for CVD including atherosclerosis. In this study, higher TyG index was still 

significantly associated with hypertension even after controlling for LDL-C or HDL-C. In 

addition, previous studies have shown that patients with CVD may benefit from better 

glycemic control.27, 28 However, this study found only a slight association between FPG and 

hypertension. Moreover, there was a slight negative association between FPG and 

hypertension in the older population. Although elevated glucose concentration has been 

recognized as a more robust predictor of diabetes than the TyG index,29 FPG is only a less 

effective predictor of cardiovascular outcomes.30 

Due to the close correlation between TG and FPG, TyG index was applied to evaluate their 

joint value. Hypertriglyceridemia remains one of the most common abnormalities in patients 

with Type 2 diabetes, and its association with an increased risk of CVD has been well 

established.31, 32 TG might contribute to the formation of atherosclerotic plaque, while blood 

glucose might be involved in endothelial cell and platelet dysfunction.33, 34 Their values in 

relation to hypertension might be better interpreted when they are considered as a whole. Our 

study shows that the TyG index helps identify potential risks in individuals who might 

otherwise be overlooked. Clinicians usually focus merely on individuals with high FPG or 

TG. Such traditional clinical practice might miss some potential risk groups whose FPG and 

TG are in the normal or marginal range. 

Our study has some strengths. First, this study filled current gaps in literature by analysing 

the relationship of TyG index, lipid, and glycemic parameters with risk of hypertension using 

medical check-up data. The medical check-up data used in this study can help provide 

information that will facilitate intervention development and adoption at the individual level. 

The utility of medical check-up data can potentially reach beyond predictive power alone in 

the near future. Additionally, the study analysis was based on the GEE model with high 

quality data by controlling for confounding factors, which can increase the accuracy of the 
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prediction. Moreover, participants were representative of the general population with regard 

to clinical check-up and hypertension status, enhancing the generalisability of our findings. 

Our study has some limitations. First, we were not able to directly measure IR in our study 

population and further compare the surrogate indices with direct markers of IR. Second, there 

are some confounding factors that have not been considered, which can be studied together 

with questionnaires in the future. Third, because the data of this research were from Chinese 

individuals, it remains uncertain whether these findings can be applicable to other ethnic 

groups. 

 

Conclusion 

In conclusion, our study reveals a significant association between the TyG index and 

hypertension in the 8-year medical check-up study in Chinese adults, and it is superior to 

other lipid profiles and FPG. Therefore, we propose that the TyG index could be a more 

efficient, useful and simple index for screening and managing hypertension. More evidence 

from well-designed studies is needed to confirm our findings.  
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Figure 1. Flow diagram showing selection process of participants in our study 
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Figure 2. The ROC curve showing the relationship between TyG index and hypertension by sex and different times of medical checkups  
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Table 1. Characteristics of the participants† 
 

Characteristics All participants Hypertension‡ Non-hypertension§ p value¶ 
Participants, n 112902 36839 76063 

 

Age (year) 42.8 ± 13.0 50.4 ± 14.2 39.2 ± 10.7 <0.001 
Sex (%)    <0.001 
 Male 55312 (49.0) 27581 (74.9) 27731 (36.5)  
 Female 57590 (51.0) 9258 (25.1) 48332 (63.5)  
Body mass index (kg/m2) 23.5 ± 3.7 26.1 ± 3.6 22.3 ± 3.0 <0.001 
SBP, mmHg 117.7 ± 20.1 142.7 ± 14.2 105.8 ± 7.8 <0.001 
DBP, mmHg 74.5 ± 13.4 91.0 ± 9.3 66.7 ± 5.9 <0.001 
TG, mmol/L 1.3 ± 0.8 1.7 ± 1.0 1.1 ± 0.6 <0.001 
TC, mmol/L 4.7 ± 0.9 5.0 ± 0.9 4.6 ± 0.9 <0.001 
HDL-C, mmol/L 1.4 ± 0.3 1.2 ± 0.3 1.4 ± 0.3 <0.001 
LDL-C, mmol/L 2.8 ± 0.8 3.0 ± 0.8 2.7 ± 0.7 <0.001 
FPG, mmol/L 5.3 ± 1.1 5.8 ± 1.5 5.0 ± 0.7 <0.001 
Uric acid, μmol/L 312.4 ± 88.7 353.5 ± 88.8 292.5 ± 81.5 <0.001 
TyG index 8.4 ± 0.6 8.8 ± 0.6 8.2 ± 0.5 <0.001 
TG/HDL-C ratio 1.1 ± 0.8 1.5 ± 1.0 0.9 ± 0.7 <0.001 

 
†Mean ± SD is presented for continuous variables and numbers (percentage) for categorical variables. 
‡Hypertension was defined as participants who had hypertension at least once during the study period, regardless of whether their blood pressure returned to normal levels.  
§Non-hypertension was defined as participants who had never had hypertension during the study period.  
¶p value are obtained from the Student’s t-tests for continuous variables and the Χ2 test for categorical variables. 
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Table 2. Association of the TyG index, lipid parameters, and glycemic with hypertension in total subjects using generalised estimation equation model (GEE)† 
 

Variable Model 0‡ 
OR (95%CI) 

p-value Model 1§ 
OR (95%CI) 

p-value Model 2¶ 
OR (95%CI) 

p-value 

TyG index  
    

  
 Q1 1.0 

 
1.0 

 
1.0  

 Q2 2.28 (2.19-2.37) <0.001 1.56 (1.50-1.63) <0.001 1.34 (1.28-1.40) <0.001 
 Q3 4.64 (4.45-4.83) <0.001 2.35 (2.25-2.45) <0.001 1.69 (1.61-1.78) <0.001 
 Q4 9.61 (9.22-10.02) <0.001 3.96 (3.79-4.14) <0.001 2.30 (2.19-2.43) <0.001 
 Q5 21.84 (20.91-22.80) <0.001 7.88 (7.52-8.26) <0.001 3.35 (3.15-3.57) <0.001 
 Per-1 6.11 (5.97-6.26) <0.001 3.54 (3.45-3.63) <0.001 2.64 (2.53-2.75) <0.001 
TG/HDL-C ratio  

    
  

 Q1 1.0 
 

1.0 
 

1.0  
 Q2 1.99 (1.92-2.07) <0.001 1.41 (1.36-1.47) <0.001 1.24 (1.19-1.30) <0.001 
 Q3 3.72 (3.58-3.87) <0.001 2.01 (1.93-2.09) <0.001 1.45 (1.38-1.51) <0.001 
 Q4 6.84 (6.57-7.12) <0.001 3.05 (2.92-3.19) <0.001 1.68 (1.60-1.76) <0.001 
 Q5 12.82 (12.30-13.37) <0.001 5.27 (5.03-5.52) <0.001 1.86 (1.76-1.95) <0.001 
 Per-1 2.54 (2.50-2.59) <0.001 1.84 (1.80-1.87) <0.001 1.19 (1.16-1.21) <0.001 
TG, mmol/L       
 Q1 1.0  1.0  1.0  
 Q2 1.96 (1.89-2.03) <0.001 1.37 (1.32-1.42) <0.001 1.12 (1.07-1.17) <0.001 
 Q3 3.60 (3.46-3.73) <0.001 1.95 (1.87-2.03) <0.001 1.28 (1.22-1.33) <0.001 
 Q4 6.59 (6.34-6.84) <0.001 3.01 (2.89-3.14) <0.001 1.50 (1.42-1.57) <0.001 
 Q5 12.75 (12.25-13.27) <0.001 5.36 (5.13-5.60) <0.001 1.67 (1.58-1.78) <0.001 
 Per-1 2.84 (2.79-2.89) <0.001 2.02 (1.98-2.06) <0.001 1.23 (1.19-1.27) <0.001 
TC, mmol/L       
 Q1 1.0  1.0  1.0  
 Q2 1.12 (1.07-1.17) <0.001 1.22 (1.18-1.26) <0.001 1.09 (1.05-1.14) <0.001 
 Q3 1.28 (1.22-1.33) <0.001 1.46 (1.41-1.52) <0.001 1.20 (1.14-1.26) <0.001 
 Q4 1.50 (1.42-1.57) <0.001 1.72 (1.66-1.79) <0.001 1.28 (1.20-1.36) <0.001 
 Q5 1.67 (1.58-1.78) <0.001 2.27 (2.18-2.36) <0.001 1.45 (1.33-1.58) <0.001 
 Per-1 1.49 (1.47-1.51) <0.001 1.37 (1.35-1.39) <0.001 1.76 (1.65-1.88) <0.001 

 
†Model was adjusted for the variables of repeated years of medical check-up based on all medical check-up participants by using GEE. 
‡Model 0: adjusted for nothing. 
§Model 1: adjusted for age and sex. 
¶Model 2: adjusted for age; sex; center; body mass index; total cholesterol; total triglyceride; high-density lipoprotein cholesterol; low-density lipoprotein cholesterol; fasting plasma glucose; uric acid.  
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Table 2. Association of the TyG index, lipid parameters, and glycemic with hypertension in total subjects using generalised estimation equation model (GEE)† 
 

Variable Model 0‡ 
OR (95%CI) 

p-value Model 1§ 
OR (95%CI) 

p-value Model 2¶ 
OR (95%CI) 

p-value 

LDL-C, mmol/L       
 Q1 1.0  1.0  1.0  
 Q2 0.90 (0.87-0.92) <0.001 0.96 (0.93-1.00) 0.04 0.98 (0.94-1.02) 0.27 
 Q3 1.10 (1.07-1.13) <0.001 1.07 (1.03-1.11) <0.001 1.03 (0.99-1.07) 0.15 
 Q4 1.43 (1.38-1.47) <0.001 1.20 (1.16-1.25) <0.001 1.08 (1.04-1.13) <0.001 
 Q5 2.02 (1.95-2.08) <0.001 1.49 (1.43-1.54) <0.001 1.24 (1.19-1.29) <0.001 
 Per-1 1.40 (1.38-1.42) <0.001 1.21 (1.19-1.23) <0.001 1.12 (1.10-1.14) <0.001 
HDL-C, mmol/L       
 Q1 1.0  1.0  1.0  
 Q2 0.70 (0.68-0.72) <0.001 0.84 (0.81-0.87) <0.001 1.08 (1.04-1.12) <0.001 
 Q3 0.47 (0.45-0.48) <0.001 0.68 (0.65-0.70) <0.001 1.04 (1.00-1.09) 0.07 
 Q4 0.32 (0.31-0.33) <0.001 0.55 (0.53-0.58) <0.001 0.99 (0.94-1.04) 0.64 
 Q5 0.23 (0.22-0.24) <0.001 0.47 (0.45-0.49) <0.001 0.92 (0.86-0.99) 0.02 
 Per-1 0.18 (0.17-0.18) <0.001 0.41 (0.39-0.43) <0.001 0.88 (0.81-0.96) <0.001 
FPG, mmol/L       
 Q1 1.0  1.0  1.0  
 Q2 0.53 (0.52-0.55) <0.001 0.71 (0.68-0.73) <0.001 0.77 (0.74-0.80) <0.001 
 Q3 0.86 (0.83-0.89) <0.001 0.98 (0.95-1.01) 0.25 0.96 (0.93-1.00) 0.03 
 Q4 1.52 (1.47-1.57) <0.001 1.44 (1.39-1.49) <0.001 1.27 (1.22-1.31) <0.001 
 Q5 4.10 (3.97-4.23) <0.001 2.65 (2.56-2.74) <0.001 1.90 (1.83-1.97) <0.001 
 Per-1 1.16 (1.14-1.18) <0.001 1.12 (1.10-1.13) <0.001 1.07 (1.06-1.08) <0.001 

 
†Model was adjusted for the variables of repeated years of medical check-up based on all medical check-up participants by using GEE. 
‡Model 0: adjusted for nothing. 
§Model 1: adjusted for age and sex. 
¶Model 2: adjusted for age; sex; center; body mass index; total cholesterol; total triglyceride; high-density lipoprotein cholesterol; low-density lipoprotein cholesterol; fasting plasma glucose; uric acid.  
 


