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[Abstract] Objective To investigate the association between obesity and dyslipidemia among adult residents in
three counties (cities) of Sichuan Province, and to reveal the potential non-linear dose-response relationship between
body mass index (BMI) and waist circumference (WC) and the risk of dyslipidemia, providing an empirical basis for
developing precise weight management strategies. Methods This study was conducted in Dujiangyan City, Pujiang
County, and Jiange County of Sichuan Province. A multi-stage cluster random sampling method was used to select
communities (townships), households, and participants within each county (city). The survey was conducted in 2023 and
included 11561 permanent residents aged =18 years. A binary logistic regression model was used to analyze the
association between different types of obesity and dyslipidemia. A restricted cubic spline (RCS) model was employed to
explore the dose-response relationship between BMI, WC, and dyslipidemia, with the model's goodness of fit assessed by
the AIC value. Results Among the study subjects, the prevalence of dyslipidemia was 29.07%, overweight was 33.50%,

obesity was 11.95%, and abdominal obesity was 29.79%. Logistic regression analysis showed that, after adjusting for

* [ 5B KL (No. 20242D0524700) W5 B
A W5VE#H, E-mail: zhaoli@scu.edu.cn
R 3: 2026-01-20


http://orcid.org/0000-0002-7994-069X
http://orcid.org/0000-0002-6297-528X
http://orcid.org/0000-0002-7994-069X
http://orcid.org/0000-0002-6297-528X
http://orcid.org/0000-0002-7994-069X
http://orcid.org/0000-0002-6297-528X
http://orcid.org/0000-0002-7994-069X
http://orcid.org/0000-0002-6297-528X
mailto:zhaoli@scu.edu.cn
mailto:zhaoli@scu.edu.cn

1

FERESE: DU =5 D AR e BB 5 I 57 H SR IR /¢ 193

confounding factors, both obesity (odds ratio [OR] = 1.22, 95% CI: 1.05-1.42) and abdominal obesity (OR = 1.23, 95% CI:

1.11-1.36) were positively associated with dyslipidemia compared to individuals with normal weight. After stratification

by gender, the association between abdominal obesity and dyslipidemia was more significant in females (OR = 1.36, 95%
CI: 1.18-1.57). The RCS model further revealed that the relationship between BMI and dyslipidemia followed a J-shaped
curve, with an inflection point at a BMI of 24.87 kg/m’®. The relationship between WC and dyslipidemia showed an S-

shaped curve, with an inflection point at a WC of 86 cm. This indicates that the strength of the association changes non-

linearly as the values of these indicators increase. Conclusion

Among adult residents of three counties (or cities) in

Sichuan Province, obesity and abdominal obesity are independently associated with dyslipidemia, and the association

exhibits non-linearity and female specificity. Weight management strategies should focus on individuals with general and

abdominal obesity, particularly females with abdominal obesity. The risk inflection points for BMI and WC should be

used as key indicators for early intervention.
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Table1 Demographic characteristics of the survey respondents
Characteristic Group Case Proportion/%
Gender Male 5316 45.98
Female 6245 54.02
Agelyr. 18-44 2681 23.19
45-59 3668 31.73
60 and above 5212 45.08
Ethnicity Han 9823 84.97
Other ethnic groups 1738 15.03
Education level Primary school or below 5101 44.12
Junior high school 4226 36.55
High school/technical school 796 6.89
College/university and above 1436 12.42
Occupation Physical labor 5305 45.89
Non-physical labor 6256 54.11
Marital status Unmarried 1092 9.45
Married 9236 79.89
Divorced/separated/widowed/cohabiting 1233 10.67
Smoking status Yes 2176 18.82
No 9385 81.18
Body mass index Underweight 3807 32.93
Normal 2500 21.62
Overweight 3873 33.50
Obesity 1381 11.95
Abdominal obesity Yes 3444 29.79
No 8117 70.21
Dyslipidemia Yes 3361 29.07
No 8200 70.93
*2 BRIERESHER
Table 2 Analysis of dyslipidemia among the population
Item Total/case (%), n = 11561 Malel/case (%), n=5316 Femalel/case (%), n = 6245 XZ P
High TC 890 (7.70) 384 (7.22) 506 (8.10) 3.122 0.077
High TG 2160 (18.68) 1015 (19.09) 1145 (18.33) 1.088 0.279
Low HDL-C 861 (7.45) 454 (8.54) 407 (6.52) 17.050 <0.001
High LDL-C 540 (4.67) 220 (4.14) 320 (5.12) 6.265 0.012
Dyslipidemia 3361 (29.07) 1575 (29.63) 1786 (28.60) 1.474 0.225
TC: total cholesterol; TG: triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol.
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Table 3 Univariate analysis of the association between basic demographic characteristics and dyslipidemia

Characteristic Dyslipidema/case (%), n = 3361 Normal lipid/case (%), n = 8200 )(2 P

Gender Male 1575 (46.86) 3741 (45.62) 1474 0225
Female 1786 (53.14) 4459 (54.38)

Agelyr. 18-44 552 (16.42) 2129 (25.96) 131.999 <0.001
45-59 1093 (32.52) 2575 (31.4)

60 and above 1716 (51.06) 3496 (42.63)

Ethnicity Han 2808 (83.55) 7015 (85.55) 7482 0.006
Other ethnic groups 553 (16.45) 1185 (14.45)

Education level Primary school or below 1695 (50.43) 3406 (41.54) 107.670 < 0.001
Junior high school 1087 (32.34) 3139 (38.28)

High school/technical school 264 (7.85) 532 (6.49)
College/university and above 315(9.37) 1121 (13.67)

Occupation Physical labor 1678 (49.93) 3627 (44.23) 31.126 <0.001
Non-physical labor 1683 (50.07) 4573 (55.77)

Marital status Unmarried 239 (7.11) 853 (10.4) 39.344 <0.001
Married 2709 (80.6) 6527 (79.6)
Divorced/separated/widowed/cohabiting 413 (12.29) 820 (10)

Smoking status Yes 678 (20.17) 1498 (18.27) 5.658 0.017
No 2683 (79.83) 6702 (81.73)

Body mass index status ~ Underweight 539 (16.04) 1961 (23.91) 126.155 < 0.001
Normal 1090 (32.43) 2717 (33.13)

Overweight 1214 (36.12) 2659 (32.43)
Obesity 518 (15.41) 863 (10.52)

Abdominal obesity Yes 1196 (35.58) 2248 (27.41) 76.079 < 0.001

No 2165 (64.42) 5952 (72.59)
F4 HFRESRHBEBR
Table4 Variable assignment

Variable Assignment situation

Dyslipidemia 1 = Abnormal, 0 = Normal

Gender 1 = Male, 2 = Female

Age 1 =18-44yr., 2 = 45-59 yr., 3 = 60 yr. and above

Ethnicity 1 = Han, 2 = Other ethnic groups

Education level
Occupation
Marital status
Smoking status

Body mass index

Abdominal obesity

1 = Primary school or below, 2 = Junior high school, 3 = High school/technical school, 4 = College/university and above

1 = Physical labor, 2 = Non-physical labor

1 = Unmarried, 2 = Married, 3 = Other (Divorced/separated/widowed/cohabiting)

1=Yes,0=No

2 =0-< 18.5 kg/m’ (Underweight), 1 = 18.5- < 24 kg/m’ (Normal weight), 3 = 24- < 28 kg/m’ (Overweight), 4 = 28 kg/m’ and above

(Obesity)
1=Yes,0=No
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Table 5 Analysis of the association between different types of obesity and dyslipidemia

Model 1 Model 2
Group Factor
OR (95% CI) p OR (95% CI) P
Male (n =5316) Normal 1 (Reference) 1 (Reference)
Underweight 0.59 (0.49, 0.70) <0.001 0.63 (0.52, 0.76) <0.001
Overweight 0.96 (0.83, 1.12) 0.651 0.98 (0.84, 1.14) 0.651
Obesity 1.56 (1.25, 1.95) <0.001 1.55 (1.24, 1.95) <0.001
Abdominal obesity 1.05 (0.90, 1.22) 0.504 1.07 (0.92, 1.25) 0.504
Female (n = 6245) Normal 1 (Reference) 1 (Reference)
Underweight 0.77 (0.66, 0.91) 0.002 0.86 (0.72, 1.01) 0.071
Overweight 1.23(0.97, 1.30) 0.108 1.06 (0.91, 1.22) 0.446
Obesity 1.07 (0.88, 1.32) 0.472 1.01 (0.82, 1.23) 0.922
Abdominal obesity 1.46 (0.92, 1.25) <0.001 1.36 (1.18, 1.57) <0.001
Total Normal 1 (Reference) 1 (Reference)
Underweight 0.66 (0.61, 0.77) <0.001 0.75 (0.66, 0.85) <0.001
Overweight 1.06 (0.95, 1.17) 0.304 1.03 (0.93, 1.15) 0.575
Obesity 1.27 (1.10, 1.47) 0.002 1.22 (1.05, 1.42) 0.010
Abdominal obesity 1.25(1.13,1.39) <0.001 1.23(1.11, 1.36) <0.001

OR: odds ratio. Model 1, Unadjusted for confounding factors. Model 2, Adjusted for confounders including age, ethnicity, education level, occupation,

marital status and smoking status.
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OR: odds ratio. The shaded area represents the 95% confidence interval.
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