Diabetes, Metabolic Syndrome and Obesity Dove

ORIGINAL RESEARCH

Association of Hyper-Triglyceridemic Waist
Phenotype and Diabetic Vascular Complication in
the Chinese Population

Kun Li""?*, Bin Cao'?*, Jing Ke'?, Longyan Yang''%, Dong Zhao(®'"?

'Center for Endocrine Metabolism and Immune Diseases, Beijing Luhe Hospital, Capital Medical University, Beijing, 101149, People’s Republic of
China; 2Bei]ing Key Laboratory of Diabetes Research and Care, Beijing, 101149, People’s Republic of China

*These authors contributed equally to this work

Correspondence: Dong Zhao; Longyan Yang, Center for Endocrine Metabolism and Immune Diseases, Beijing Luhe Hospital, Capital Medical
University, Beijing, 101149, People’s Republic of China, Tel +86-10-69543901, Email zhaodong@ccmu.edu.cn; lingbeiyangstudent@ | 63.com

Background: Diabetic vascular complications are the leading cause of crippling and death of diabetic patients and seriously affect
patients’ quality of life. It is essential to control the risk factors contributing to vascular complications in patients with Type 2 diabetes
(T2DM). This study aimed to examine the association between hyper-triglyceridemic waist phenotype (HWP) and the risk of vascular
complication index of diabetes in T2DM patients.

Methods: The participants with type 2 diabetes mellitus in this study registered at the National Metabolic Management Center
(MMC) of Beijing Luhe Hospital from June 2017 to June 2021. Data were collected by trained personnel according to the protocol.
The questionnaire containing information on demographic characteristics and lifestyle factors (including alcohol drinking and cigarette
smoking et al) was administered by trained interviewers. Logistic regression analysis assessing the associations between the hyper-
triglyceridemic waist phenotype and vascular complication index of diabetes. In addition, the subgroup analysis was performed by age,
sex, HbAlc, hypertension or not, and education level.

Results: After data cleaning, a total of 3221 participants with T2DM were enrolled. The median (IQR) duration of diabetes was 47.00 (3.00,
125.00) months. Compared to the participants in the Normal triglycerides level and Normal waist circumference group (NTNW), those in the
Elevated triglycerides level and Enlarged waist circumference group (HTGW) have a higher risk of CKD-related vascular complications; the
OR of decreased estimated glomerular filtration rate (GFR) and elevated urinary albumin creatinine ratio (UACR) were 2.21 (95% CI:1.32—
3.82) and 2.18 (95% CI:1.69-2.81), respectively. Moreover, compared to the participants in the NTNW group, the ORs of the decreased ankle-
brachial index (ABI) and elevated Brachial-ankle pulse wave velocity (baPWV) were 2.24 (95% CI:1.38-3.80) and 1.63 (95% CI:1.28-2.06) in
the HTGW group.

Conclusion: In summary, there was an association between hyper-triglyceridemic waist phenotype and diabetic vascular complica-
tions in the Chinese population.
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Introduction
Type 2 diabetes mellitus (T2DM) is a significant health problem, especially in low and middle-income countries.' The
new epidemiological investigation showed that 537 million people had diabetes in 2021.% Diabetic vascular complica-
tions are the leading cause of crippling and death of diabetic patients and seriously affect patients’ quality of life,
including diabetic nephropathy (DN), cardiovascular (CVD), and diabetic retinopathy (DR) et al® > Therefore, it is
essential to control the risk factors contributing to vascular complications in patients with T2DM.

In the new decade, several studies have concentrated on finding metabolism-related indexes to predict chronic disease
complications. For example, Wu et al found a relationship between triglyceride glucose (TyG) index and arterial stiffness
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progression.® Moreover, there was an association between Visceral Adiposity Index (VAI) and artery disease in normal-
weight adults with hypertension.”

The hyper-triglyceridemic waist phenotype (HWP) is a physical characterized classified by triglycerides (TG) and waist
circumference, which is characterized by enlarged waist circumference and elevated TG levels.® As a composite index-related
metabolism, HWP was used to predict hypertension.” In addition, several studies have shown that HWP was associated with
coronary artery disease and metabolic syndrome.'®'? Long-term obesity leads to abnormal lipid metabolism.'* When TG level
is present at a high level, heparin activates lipoprotein lipase, which increases intravascular lipolysis of circulating TG, thereby
increasing tissue exposure to free fatty acids, ultimately leading to insulin resistance and impaired B-cell function.'* As a result,
there is an association between HWP and T2DM. However, the relationship between the risk of vascular complications and HWP
in diabetic patients is unclear.

Therefore, this study aimed to investigate the association between HWP and the risk of vascular complication index
of diabetes in T2DM patients.

Method

Study Participants
The participants with type 2 diabetes mellitus in this study registered at the National Metabolic Management Center (MMC)
of Beijing Luhe Hospital from June 2017 to June 2021. The MMC is a national project to manage metabolic patients
according to the same standard. All the patients accepted systematic physical examination, blood sample collection, and oral
questionnaire interviews. The protocol of this project was published previously.'” The MMC is a long-term follow-up
program. Considering the life expectancy of patients, the present study only included participants under 80 years.
Participants were excluded according to the following criteria: (1) Pregnant or nursing women. (2) Malignant tumor
or life expectancy <5 years, (3) Acute complications of diabetes, (4) Presence of severe heart, kidney, and liver disease.
The protocol was approved by the Medical Ethics Committee of Beijing Luhe Hospital, Capital Medical University.
This study was performed by the Declaration of Helsinki. All participants provided written informed consent.

Data Collection

Data were collected by trained personnel according to the protocol. The questionnaire containing information on
demographic characteristics, and lifestyle factors such as alcohol drinking and cigarette smoking, was administered by
trained interviewers. For the participants who smoked daily or almost daily, smoking status was defined as “yes”. And for
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the participants who drank weekly or nearly weekly, drinking status was described as “yes”. Education level was
categorized as less than high school and high school or more.

Weight and height were measured with a standard protocol at 8:00-10:00 AM, and body mass index (BMI) was
calculated as weight divided by height squared. Peripheral venous blood was withdrawn from all subjects in the morning
after fasting for 8 hours or more. Glycated hemoglobin (HbAlc) levels were assayed using the method of high-
performance liquid chromatography (HPLC) with a D10 set (Bio-RAD, Hercules, CA, USA). An auto biochemical
analyzer measured LDL, HDL, and triglyceride (AU5800, Beckman Coulter, USA).

Brachial-ankle pulse wave velocity (baPWV) and ankle-brachial index (ABI) were measured by an automated
recording apparatus with participants in the supine position after at least 5 minutes of rest (BP-203RPE III, form
PWV/ABI, Omron Healthcare Co.). In this study, baPWV was calculated as La—Lb/AT (La and Lb are the distance from
the heart to the ankle and the distance from the heart to the brachium, respectively, AT is the time between the wavefront
of the brachial waveform and that of the ankle waveform).

Diabetic retinopathy (DR) severity was classified according to the International Clinical Diabetic Retinopathy and
Diabetic Macular Oedema Disease Severity Scales.'® DR of the present study was defined as severe non-proliferative
diabetic retinopathy and proliferative diabetic retinopathy, also called vision-threatening DR (VTDR).
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Definitions

The 1999 World Organization criteria were used to diagnose T2DM. Patients who had fasting plasma glucose >
7.0 mmol/L or 2-h plasma glucose > 11.1 mmol/L or a self-reported physician diagnosis were diagnosed with
T2DM.

Triglyceride waist circumference phenotypes were divided into four groups. (1) Normal TG level and Normal waist
circumference, NTNW (TG<1.7 mmol/L and males’ waist <90cm or females’ waist <85cm). (2) Normal TG level and
Enlarged waist circumference, NTEW (TG<1.7 mmol/L and males’ waist >90 cm or females’ waist > 85cm). (3) Elevated
TG level and Normal waist circumference, ETNW (TG>1.7 mmol/L and males’ waist < 90 cm or females’ waist < 85cm).
(4) Elevated TG level and Enlarged waist circumference, HTGW (TG> 1.7 mmol/L and males’ waist >90 cm or females’
waist > 85cm).

ABI and baPWYV were the arterial stiffness-related index; decreased ABI and elevated baPWV were defined as
<0.9 and >1400 m/s, respectively.'” '’ Decreased estimated glomerular filtration rate (GFR) and elevated urinary
albumin creatinine ratio (UACR) were defined as <60mL/min/1.73 m? and > 30mg/g.?® GFR was calculated by the
aCKD-EPI formula.?!

Statistical Analysis

Continuous variables were described as mean + standard deviation (SD) or median [interquartile range (IQR)], and
categorical variables were described as frequency (%). Data should be evaluated for normal distribution and, if
necessary, the logarithmic transformation would be performed for statistical analysis. The differences between
groups were assessed using Pearson’s y° test for categorical variables and the r-test or Mann—Whitney U-test for
continuous variables.

The associations between the hyper-triglyceridemic waist phenotype and vascular complication index of diabetes
were assessed by the Logistic regression model. Two models were constructed with different covariables: model 1 inputs
major variables of diabetes, including sex, duration, and HbA lc. History of hypertension, smoking, drinking, education,
LDL, and HDL were primary factors in the vascular research and associated with the vascular complication index of
diabetes.”**** To avoid these confounding effects, model 2 adjusted for a history of hypertension, smoking, drinking,
education, LDL, HDL, plus the covariable of model 1.

In addition, the subgroups analysis was performed by age (<60, >60 years), sex (male, female), HbAlc (<7.0%, >7.0%),
hypertension or not, an education level (less than high school, high school education or higher level).

R statistical software (version 4.1.2) was used for statistical analysis. Two-tailed P <0.05 was considered statistically
significant.

Results

Demographic and Clinical Characteristics
The data cleaning procedure can be seen in Figure 1. After excluding participants aged not 20-80 years, missing value,
and using antilipemic agents, there were 3221 participants including the current analysis.

Table 1 shows the demographic and clinical characteristics of this study. A total of 1914 (59.4%) participants
were males. The median (IQR) duration of diabetes was 47.00 (3.00, 125.00) months. Compared to the partici-
pants in the NTNW group, those in the HTGW group were younger with a shorter duration of diabetes, higher
fasting blood glucose, HbAlc, baPWV, UACR, and ABI (all P < 0.01). Moreover, the participants in the HTGW
tend to be obese, which has a larger value of physical measurement index including waist circumference, body
weight, and BMI.

The Associations Between the HWP and Vascular Complication Index of Diabetes
The HWP was associated with the vascular complication index of diabetes in T2DM patients. Table 2 gives the model
information on the vascular complication index of T2DM, which includes decreased ABI, decreased GFR, elevated
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All participants registered at MMC

n= 6101
Diagnose with other types of diabetes
n=114
Participants diagnosed with T2DM
n = 5987
| Aged >80 or <20 years
n=27

Participants aged 20-80 years
n =5960

Missing value, n= 1672
baPWV, n=370; DR, n=1094;
GFR, n=28; UACR, n= 130;

3 HWP, n=50

Without missing value
n=4288

Participants taking antilipemic
n=1067

A

The research object to be inclouded
n=3221

Figure | Date cleaning procedure. After excluding participants aged not 20-80 years, missing value, and using antilipemic agents, there were 3221 participants including the
current analysis.

UACR, elevated baPWV, and DR. The effect of HWP on the vascular complication index was described as odds ratios
(ORs) and 95% confidence interval (CI).

Compared to the participants of NTNW, those in the HTGW group have a higher risk of CKD-related vascular
complications; the OR of decreased GFR and elevated UACR were 2.21 (95% CI:1.32-3.82) and 2.18 (95% CI:1.69—
2.81), respectively. Moreover, compared to the participants in the NTNW group, the ORs of decreased ABI and elevated
baPWV were 2.24 (95% CI:1.38-3.80) and 1.63 (95% CI:1.28-2.06) in the HTGW group. However, there was no
association between DR and HWP.

Stratified Analysis

We further examined the association between vascular complication index in subgroups of age (<60 years, >60 years),
sex, HbAlc (<7.0%, >7.0%), history of hypertension, and education (less than high school, high school education or
higher level), the results were shown in forest plots (Figure 2).

In groups of HbA1c<7.0%, both the 95% CI of OR of deceased ABI and GFR crossed the invalid line
(P>0.05), and the OR was 0.95 (95% CI:0.37-2.48) and 2.38 (95% CI:0.95-6.45), respectively. The stratified
analysis results for each vascular complication index show differences in patients with a history of hypertension
or not, except for UACR.

Discussion
In this study, we found that HWP was associated with vascular complications of diabetes: Compared with the participants
of NTNW, those patients of HTGW have a higher risk of CKD-related vascular complications (elevated UACR and
decreased GFR) and diabetic macrovascular complications (elevated baPWYV and decreased ABI). This implies that HWP
could be a screening tool for diabetic vascular complications and may help to reduce the incidence of serious diabetic
vascular complications.

Several studies suggested that HWP was associated with coronary artery disease and metabolic syndrome in
community crowds. Compared with Isabelle’s study, our results adjusted for HbAlc in diabetes patients, demon-
strating the consistency of the conclusions in the insulin-resistant states. In addition, the present study focuses on
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Table 1 Demographic Information and Clinical Character of the Present Study
Total NTNW ETNW NTEW HTGW P*
n 3221 660 275 1209 1077 -
Males, n (%) 1914 (59.4) 374 (56.7) 174 (63.3) 673 (55.7) 693 (64.3) <0.001
Age, years, mean (SD) 50.00 (12.27) 51.53 (11.92) 47.19 (10.90) 52.52 (12.00) 4694 (12.32) | <0.001
Course, months, median 47.00 61.00 50.00 61.00 34.00 <0.001
(IQR) (3.00, 125.00) (10.00,135.25) (3.00,115.00) (5.00,136.00) (1.00, 98.00)
Height, cm, mean (SD) 166.53 (8.62) 164.68 (8.34) 165.64 (8.05) 166.12 (8.61) 168.36 (8.61) | <0.001
Weight, kg, mean (SD) 74.57 (14.52) 62.22 (8.74) 65.97 (8.73) 76.66 (13.12) 82.00 (14.10) | <0.001
BMI, kg/m2, mean (SD) 26.76 (4.03) 22.90 (2.38) 23.98 (2.15) 27.68 (3.60) 28.81 (3.64) <0.001
Waist, cm, mean (SD) 94.28 (10.54) 82.04 (5.64) 84.35 (4.53) 97.95 (7.68) 100.21 (8.61) | <0.001
High school education, n (%) | 1947 (60.6) 388 (59.1) 185 (67.3) 650 (53.9) 724 (67.3) <0.001
Hypertension, n (%) 1104 (34.3) 145 (22.0) 75 (27.3) 477 (39.5) 407 (37.8) <0.001
Drinking, n (%) 1327 (41.2) 233 (35.4) 125 (45.5) 461 (3822) 508 (47.2) <0.001
Smoking, n (%) 1093 (33.9) 192 (29.1) 107 (38.9) 377 31.2) 417 (38.7) <0.001
LDL-c mmol/l, mean (SD) 3.24 (0.91) 3.02 (0.83) 3.55 (0.93) 3.05 (0.84) 3.50 (0.94) <0.001
HDL-c, mmol/l, mean (SD) 120 (0.29) 131 (0.32) 1.15 (0.26) 1.22 (0.28) 111 (0.27) <0.001
Fasting glucose, mmol/L, 9.50 (4.05) 8.93 (4.20) 10.15 (4.19) 9.06 (3.79) 10.18 (4.07) <0.001
mean (SD)
Triglyceride, mmoliL, 151 (1.05,2.32) | 0.96 (0.75, 1.28) | 2.51 (2.00, 3.71) | 1.19 (0.94, 1.43) | 2.57 (2.05, 3.68) | <0.00!
median (IQR)
HbAIc,%, mean (SD) 8.48 (2.30) 8.24 (2.53) 8.97 (2.40) 8.32 (2.16) 8.68 (2.25) <0.001
Decreased GFR, n (%) 177 (5.5) 23 (3.5) 16 (5.8) 66 (5.5) 72 (6.7) 0.006*
Decreased ABI, n (%) 188 (5.8) 21 32) 12 (4.4) 61 (5.0) 94 (8.7) <0.001*
Elevated baPWV, n (%) 2065 (64.1) 381 (57.7) 162 (58.9) 840 (69.5) 682 (63.3) 0.003*
Elevated UACR, n (%) 914 (28.4) 119 (18.0) 100 (36.4) 312 (25.8) 383 (35.6) <0.001*
DR, n (%) 125 (3.9) 22 (3.3) 17 (6.2) 50 (4.1) 36 (3.3) 0.685*

Note: *P for trend was calculated by Cochran Armitage Test.

Abbreviations: BMI, Body mass index; HDL-C, High-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol; TG, Triglyceride; HbAlc, Glycated
hemoglobin; NTNW, Normal Triglyceride and Waist; ETNW, Elevated Triglyceride and normal Waist; NTEW, Normal Triglyceride and enlarged Waist; HTGW,
Hypertriglyceridemic-waist; DR, Diabetic retinopathy; UACR, Urinary Albumin Creatinine Ratio; GFR, Glomerular filtration rate; ABI, ankle brachial index; baPWYV, Brachial-
ankle pulse wave velocity.

analyzing the association between arterial stiffness index (ABI and baPWV) and HWP.'® The result of CKD-related
vascular complications was consistent with Yan’s study.”> However, we did not find an association between HWP
and DR.

Although the underlying mechanism of HWP with the vascular complication of diabetes has not been fully under-
stood, there are several possible explanations. HWP is a particular biomarker that comprises both enlarged waist
circumference and elevated TG.® First, Elevated triglyceride levels cause heparin to activate lipoprotein lipase and
increase intravascular lipolysis of circulating triglycerides, thereby increasing tissue exposure to free fatty acids,
ultimately leading to insulin resistance.'® Second, the sedentary lifestyle contributes to the formation of the HTGW
state, and the sedentary life was associated with atherosis in diabetes. The mechanism between HWP and vascular
complication may be similar to the association between VAI and CVD, while both VAI and HWP are metabolic
indicators.>®?” Visceral fat cells stimulate the secretion of inflammatory factors such as interleukin-6 (IL-6), tumor
necrosis factor o (TNF-0), and adipokines, which lead to the production of reactive oxygen in arterioles.””> Therefore,
pro-inflammatory cytokines and reactive oxygen species produced by obesity can directly affect endothelial cells, leading
to endothelial dysfunction.”®

In our study, there was an age difference in the result between HWP and vascular complications of diabetes. This
phenomenon may be contributing to the prevalence of HWP in different age groups.?’ A similar result was also seen in
Huelgas’s study.'’ Elderly population has a lower prevalence of HTGW, and the survival bias should be considered.
Moreover, the association between HWP and vascular complications of diabetes was more significant in the population
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Table 2 Logistic Regression Analysis Assessing the Associations Between the
Hypertriglyceridemic-Waist Phenotype and Vascular Complication Index of Diabetes

Model | Model 2
OR P OR P

Decreased ABI

NTNW Reference - Reference -

ETNW 1.32[0.62, 2.69] 0.460 1.13 [0.53, 2.33] 0.740

NTEW 1.57 [0.96, 2.66] 0.082 1.49 [0.91, 2.55] 0.124

HTGW 2.68 [1.68, 4.48] <0.001 2.24 [1.38, 3.80] 0.002
Decreased GFR

NTNW Reference - Reference -

ETNW 2.64 [1.32, 5.21] 0.005 2.25 [1.10, 4.54] 0.024

NTEW 1.63 [1.00, 2.73] 0.056 1.38 [0.84, 2.34] 0.222

HTGW 2.78 [1.71, 4.70] <0.001 2.21 [1.32, 3.82] 0.003
Elevated UACR

NTNW Reference - Reference -

ETNW 2.52 [1.82, 3.48] <0.001 2.34 [1.68, 3.26] <0.001

NTEW 1.52 [1.20, 1.94] 0.001 1.33 [1.04, 1.71] 0.023

HTGW 2.53 [1.99, 3.23] 0.001 2.18 [1.69, 2.81] <0.001
Elevated baPWV

NTNW Reference - Reference -

ETNW 1.39 [1.02, 1.90] 0.038 1.37 [0.99, 1.89] 0.056

NTEW 1.69 [1.36, 2.11] <0.001 1.49 [1.19, 1.88] 0.001

HTGW 1.73 [1.39, 2.16] <0.001 1.63 [1.28, 2.06] <0.001
DR

NTNW Reference - Reference -

ETNW 1.96 [0.99, 3.82] 0.048 2.02 [1.00, 4.02] 0.046

NTEW 1.25 [0.75, 2.15] 0.402 1.19 [0.70, 2.06] 0.533

HTGW 1.07 [0.62, 1.90] 0.807 1.04 [0.58, 1.90] 0.889

Notes: Model I: adjust for sex, duration, HbAlc. Molde 2: adjust for history of hypertension, smoking,
drinking, education, LDL, HDL, and plus the covariable in model I.

Abbreviations: NTNW, Normal Triglyceride and Waist; ETNW, Elevated Triglyceride and normal Waist;
NTEW, Normal Triglyceride and enlarged Waist; HTGW, Hypertriglyceridemic-waist; DR, Diabetic retino-
pathy; GFR, Glomerular filtration rate; ABI, ankle brachial index; baPWYV, Brachial-ankle pulse wave velocity.

of high academic level, which may be illustrated by a sedentary lifestyle in these people. In addition, the stratified
analysis results for ABI and baPWA show differences in patients with a history of hypertension or not, which may
contribute to the interaction between d blood pressure and arterial stiffness.’”

This study also has several limitations. Firstly, due to the cross-sectional study design, we cannot obtain an accurate
causal relationship and cannot rule out reverse causality. More cohort studies should be designed to clarify the association
between HWP and vascular complications in type 2 diabetes. In future research, we will analyze the association of HWP
and vascular complications in a cohort using causal inference methods. Moreover, although a series of sensitivity
analyses adjusted the result of the association between HWP and vascular complications, residual confounders still
existed, such as the usage of hormones and other drugs. Last, we could not include the patients with type 1 diabetes and
gestational diabetes mellitus who have younger ages and morbid states, which should be a reappraisal of the association
between HWP and vascular complications.

Therefore, this study found an association between HWP and vascular complications of diabetes. All these results
suggest that HWP is a cost-effective screening tool that can be used in clinical practice and health management. Patients
of T2DM should monitor the level and trajectory of HWP, which may help to reduce the incidence of serious diabetic
vascular complications. For medical researchers, more simple, accurate, and reliable biomarkers should be developed to
assess the risk of chronic disease complications.
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A B

tem OR (95%CI)____ | P fem OR (95%Cl)______| P

Age Age

<60 year 3.85[1.97,8.45] <0.001 F——> <60 year 2.17[1.01,5.24] 0.061 >

>=60 year 1.12[0.48, 2.67] 0.786  + 1 >=60 year 2.31[1.14,4.82] 0.022 —_—

Sex Sex

Male 3.62[1.44, 11.04] 0.011 F————> Male 0.56 [0.18, 1.82] 0.317 [ ——

Female 1.97 [1.11, 3.67] 0.025 F——8——> Female 3.14[1.74,5.95] <0.001 —_—

HbA1c HbA1c

<7.0% 0.95[0.37, 2.48] 0917 +H——a——— <7.0% 2.38[0.95, 6.45] 0.074 —>

>=7.0 % 3.23[1.74,6.58] <0.001 > >=70% 2.21[1.18,4.35] 0.016 —_—

Hypertension Hypertension

No 2.80[1.53, 5.49] 0.001 F———=> No 4.15[1.91,9.57] 0.001 >

Yes 1.45[0.65, 3.59] 0.383 t Yes 1.52[0.75, 3.32] 0.27 o

Education Education

Less then high school 1.73[0.83, 3.86] 0.158 F———®———>  Less then high school  1.62[0.82, 3.32] 0.173 >

High school or more 2.74 [1.42, 5.83] 0.005 F———————%—>  High school or more 3.29 [1.48, 8.22] 0.006 >
0‘5 1 "5 ; 2‘5 ; ; 0'5 1 1'5 ; 2'5 ;

C D

Item OR (95%CI) | P Mem OR (95%CI) | L

Age Age

<60 year 2.73[2.01,3.75] <0.001 ——=—> <60 year 1.67[1.30,2.16] <0.001 ——

>=60 year 1.16[0.72,1.86]  0.542 o R— >=60 year 1.57[0.73,3.52] 0.258 [

Sex Sex

Male 1.58 [1.07, 2.35] 0.022 e S | Male 1.39 [0.95, 2.06] 0.094 i

Female 2.68[1.92,3.79] <0.001 F——#—> Female 1.73[1.28,2.36] <0.001 ——

HbA1c HbA1c

<7.0% 1.96 [1.11, 3.53] 0.023 > <70% 1.74[1.10, 2.76] 0.018 —_

>=7.0 % 2.18[1.65,2.91] <0.001 e | >=7.0 % 1.56 [1.18, 2.07] 0.002 —_

Hypertension Hypertension

No 2.17[1.59,3.00] <0.001 F———s——— No 1.84[1.40,242] <0.001 —s

Yes 2.21[1.44,3.43] <0.001 F————s———> Yes 0.76 [0.41, 1.36] 0374 F—a——

Education Education

Less then high school  1.76 [1.21, 2.59] 0.003 | S | Less then high school 1.28 [0.85, 1.95] 0.24 H——

High school or more 2.58[1.83,3.68] <0.001 ———s—>  High school or more 1.84[1.37,2.48] <0.001 | |

Figure 2 Stratified analysis of associations between the hypertriglyceridemic-waist phenotype and vascular complication index of diabetes. (A) ABI (B) GFR (C) UACR (D)
baPWV.
Abbreviations: DR, Diabetic retinopathy; GFR, Glomerular filtration rate; ABI, ankle-brachial index; baPWYV, Brachial-ankle pulse wave velocity.

Conclusion
In summary, there was an association between HWP and diabetic vascular complications in the Chinese population.
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