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Background: Data on the prevalence of overweight and obesity in Southwestern 
China were limited. The aims of this study were to estimate the prevalence of 
overweight/obesity and their associated factors in this area.

Methods: A cross-sectional study was conducted from 2013 to 2014 in Chengdu 
and Chongqing, two megacities in Southwestern China. Data were obtained 
from questionnaires, physical examinations and lab tests. A total of 11,096 
residents aged 35–79 years were included in the final analysis of this study.

Results: The prevalence of overweight and obesity among adults aged 35–
79 years in Southwestern China were 29.7 and 4.4%, respectively. Multivariable 
logistic regression analysis suggested that women, non-smokers, ex-smokers, 
being hypertensive and diabetic were related to higher obesity prevalence, and 
that physically active adults and those aged 65–79 years were less likely to have 
obesity.

Conclusion: Obesity and overweight were prevalent in Southwestern China, 
especially among women, those with diabetes and/or hypertension, and those 
who have quitted smoking for more than 3 years.
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1 Introduction

Overweight and obesity have increased in pandemic dimensions (1–5). To make the 
situation more complexing, regional differences exist in both obesity prevalence and trends 
between countries and within countries (1–4). Data (2) show that higher-than-optimal BMI 
caused an estimated 5 million deaths from noncommunicable diseases such as cardiovascular 
diseases, diabetes, cancers, neurological disorders, chronic respiratory diseases, and digestive 
disorders in 2019. To address the rising pandemic of obesity, there are widespread calls for 
regular monitoring of the trends in adult overweight and obesity prevalence in all populations 
(3–5). The prevalence of overweight and obesity in China have been on the rise in recent 
decades (6–8) and are projected to increase further (9), primarily driven by an increasing 
adoption of a western lifestyle and decreased physical activity (10, 11). Literature consistently 
shows that the prevalence of overweight and obesity varied considerably among provinces and 
regions in China (6–8). More than 14% of China’s population live in Southwestern China (12), 
where about 53 million living in two megacities  - Chengdu and Chongqing (13, 14). 
Southwestern China has economically developed fast over the past few decades, resulting in 
dramatic changes of lifestyle and probably growing prevalence of overweight and obesity. 
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However, data on the prevalence and related factors of adult 
overweight and obesity in this area were lacking. In the current article, 
we  estimate the prevalence of adult overweight and obesity and 
explore their potential influencing factors in Southwestern China.

2 Methods

2.1 Study oversight

Data used in our study were obtained from the survey of 
cardiovascular risk factors in Chengdu and Chongqing performed 
from 2013 to 2014. The survey was conducted in accordance with the 
basic principles of the Declaration of Helsinki. The protocol of this 
survey was approved by Ethics Committee of the Chengdu Second 
People’s Hospital (No 2013015). All participants provided written 
informed consent before the enrollment.

2.2 Study population

This was a population-based cross-sectional survey conducted in 
urban areas of Chengdu and Chongqing, Southwestern China from 
September 2013 to March 2014. A multi-stage sampling method was 
used to select the study sample. In the first stage, we randomly selected 
three districts of Jinjiang, Longquanyi and Chenghua from Chengdu 
City, and two districts of Yubei and Jiangbei from Chongqing City. In 
the second stage, a subdistrict was selected randomly from each of 
these five districts. The third stage involved a random selection of one 
community from each subdistrict. Residents aged 35–79 years old 
were eligible if they had lived in these communities for 5 years or 
longer. According to the protocol, residents were ruled out if they had 
mental illness, malignancy, secondary hypertension, or if they were 
on dialysis or refused to participate.

2.3 Data collection

The current survey included face-to-face interviews, physiological 
examinations, both administered by trained medical personnel, and 
as well as laboratory tests. The health interview involved questions on 
demographic characteristics, lifestyle habits and other health-related 
questions. Examination components included body measurements 
(height and weight) and blood pressure. Height was measured without 
shoes and hat. Weight was measured after removal of shoes, hat and 
heavier trousers. The blood pressure was measured twice and the 
mean value was recorded. Laboratory components included fasting 
plasma glucose (FPG) and 2-h plasma glucose (2-h PG) after a 75 g 
oral glucose.

BMI was calculated as weight in kilograms divided by the square 
of the height in meters. Overweight and obesity were, respectively, 
defined as 25 ≤ BMI < 30 kg/m2 and BMI ≥ 30 kg/m2 according to the 
WHO classification (15); the BMI cut-off points of the Working 
Group on Obesity in China (BMI ≥ 24.0 kg/m2, BMI ≥ 28.0 kg/m2) 
for overweight and obesity were also used (16). Smokers were defined 
as having smoked at least one cigarette per day and for more than a 
year, currently or having no smoking for less than 3 years prior to the 
survey. Ex-smokers were defined as those quitted smoking 3 years ago 

or earlier and once having at least one cigarette per day and for more 
than a year. Non-smokers were defined as having never smoked or 
having an average of less than one cigarette daily for less than a year. 
Alcohol drinkers were defined as having consumed at least once a 
week and for more than a year, currently or having no drinking for less 
than 3 years. Ex-drinkers were defined as those quitted drinking 
alcohol 3 years ago or earlier and once consumed alcohol at least once 
a week and for more than a year. Non-drinkers were defined as having 
never consumed alcohol or having consumed an average of less than 
once a week for less than a year. Participants were considered as being 
physically active if they reported having physical activity at least once 
a week. Patients were considered to have diabetes if they had a FPG 
level of at least 7.0 mmol/L and/or a 2-h PG level of at least 
11.1 mmol/L, or if they had a medical history of diabetes. Patients 
were considered to have hypertension if they had a systolic blood 
pressure value of at least 140 mmHg and/or a diastolic blood pressure 
of at least 90 mmHg, or if they had a medical history of hypertension.

2.4 Statistical analysis

All statistical analyses were conducted with SPSS 23.0 software. A 
p value of <0.05 was considered to be  statistically significant. 
Continuous variables were presented as the mean ± standard 
derivation (SD), and the differences between different groups were 
compared by t-test or analysis of variance. Categorical variables were 
presented as percentage (%), and chi-square test was used to compare 
the differences between different groups. Trend analysis was done by 
Chi-Square trend test. The univariable and multivariable analyses of 
obesity were conducted by using the non-conditional Logistic 
regression model, and variable selecting was conducted by using the 
forward stepwise selection method. The likelihood ratio (LR) and 
odds ratio (OR) value and its 95% confidence interval were calculated.

3 Results

We excluded 638 participants from the 14,016 eligible residents 
according to the protocol and then 2,282 participants due to 
incomplete information, resulting in a total of 11,096 participants 
included in the final analysis. The mean age of the participants was 
55.09 ± 10.96 years, 91.0% were married, 64.5% were women, 23.7% 
were self-reported having high school education or higher, 58.9% were 
physically active; 22.3% were smokers, 75.1% were non-smokers and 
2.6% were ex-smokers; 17.2% were alcohol drinkers, 81.3% were 
non-drinkers and 1.5% were ex-drinkers. The mean values of systolic 
and diastolic blood pressure were 130.92 ± 21.53 mmHg and 
78.50 ± 11.38 mmHg, respectively. The mean FPG and 2-h PG levels 
were 5.67 ± 2.05 mmol/L and 7.92 ± 3.83 mmol/L, respectively.

Compared with men (Table 1), women appeared to have higher 
rates of non-smokers (95.3% vs. 38.4%, p < 0.001), alcoholic 
non-drinkers (95.5% vs. 55.4%, p < 0.001) and being physically active 
(60.0% vs. 57.0%, p = 0.002), and have a lower rate of being married 
(88.8% vs. 95.0%, p < 0.001), having lower education (19.0% vs. 32.2%, 
p < 0.001). Women had significantly lower mean systolic and mean 
diastolic blood pressure values (129.90 ± 21.96 mmHg vs. 
132.77 ± 20.08 mmHg, p < 0.001 and 77.45 ± 11.37 mmHg vs. 
80.40 ± 11.14 mmHg, p < 0.001, respectively) and a significantly 
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higher mean 2-h PG level (8.01 ± 3.83 mmol/L vs. 7.75 ± 3.82 mmol/L, 
p = 0.001). No significant difference for the FPG level was observed 
between male and female (5.66 ± 2.14 mmol/L vs. 5.69 ± 1.89 mmol/L, 
p = 0.513).

In the overall participants, the mean BMI was 23.90 ± 3.53 kg/m2 
(Table 2). One-way ANOVA analysis showed a significant difference 
across the age groups (p < 0.05). Additionally, women (24.04 ± 3.60 kg/
m2) had a higher BMI than men (23.64 ± 3.39 kg/m2) (p < 0.05). As 
for overweight and obesity (Table 3), the prevalence were 29.7 and 
4.4%, respectively. The prevalence of overweight increased significantly 
with advancing age (P for trend <0.05). Comparing with men, women 
have a significantly higher prevalence of overweight (30.5% for 
women and 28.1% for men, p < 0.05) and obesity (5.1% for women 
and 3.2% for men, p < 0.05). Similar results were observed based on 
the BMI cutoffs recommended by the Working Group on Obesity in 
China (Table 4).

Univariable logistic regression analysis suggested that women, 
non-smokers, ex-smokers, non-drinkers, being hypertensive and 
diabetic were associated with a higher prevalence of obesity and that 
being physically active was associated with a lower obesity prevalence 
(Table 5). Multivariable logistic regression analysis further supported 
that women, non-smokers, ex-smokers, being hypertensive and 
diabetic were related to higher obesity prevalence, and that physically 
active adults and those aged 65–79 years were less likely to 
have obesity.

4 Discussion

To our knowledge, this is the first large population-based face to 
face survey to investigate the prevalence of overweight and obesity in 
Chengdu and Chongqing in Southwestern China. The current study 

shows that 34.1% of the adults in this area had overweight or obesity. 
However, the obesity prevalence among the Southwestern China 
adults in our study (4.4%) is lower than the national prevalence of 
obesity in China (5.2%) (7), much lower than the adult obesity 
prevalence in the United States (41.9%) (17), that in Asian Americans 
(16.1%) (17), and that in the European Region (23%) (18), there are 
estimated to be several million adults with a BMI of ≥30 kg/m2 due to 
the large population in this area. Furthermore, a recent research (9) 
suggests that the prevalence of overweight and obesity in Chinese 
adults are projected to increase further. Unsurprisingly, obesity and 
overweight represent major health challenges for local health-
care system.

The prevalence of overweight and obesity in Southwestern China 
in our study were comparable to those in regions of South China (19) 
but much lower than those in North China (20–23). The striking 
North–South difference of the obesity prevalence in China has been 
documente with a BMI of ≥30 kg/m2 d before (6–8). The regional 
disparities of obesity prevalence within countries have also been 
reported in Germany (24) and in the United States (25). The regional 

TABLE 1 Characteristics of the participants stratified by sex*.

Variable Overall
(n = 11,096)

Men
(n = 3,935)

Women
(n = 7,161)

p values

Age (y) 55.09 ± 10.96 56.36 ± 11.21 54.39 ± 10.75 < 0.001

Married (%) 10,097 (91.0) 3,738 (95.0) 6,359 (88.8) < 0.001

Higher education† (%) 2,629 (23.7) 1,269 (32.2) 1,360 (19.0) < 0.001

Smoking status (%) < 0.001

Smoker 2,472 (22.3) 2,175 (55.3) 297 (4.1)

Non-smoker 8,338 (75.1) 1,510 (38.4) 6,828 (95.3)

Ex-smoker 286 (2.6) 250 (6.4) 36 (0.5)

Alcohol drinking status (%) < 0.001

Drinker 1911 (17.2) 1,631 (41.4) 280 (3.9)

Non-drinker 9,021 (81.3) 2,181 (55.4) 6,840 (95.5)

Ex-drinker 164 (1.5) 123 (3.1) 41 (0.6)

Physically active (%) 6,505 (58.9) 2,231 (57.0) 4,274 (60.0) 0.002

SBP (mmHg) 130.92 ± 21.35 132.77 ± 20.08 129.90 ± 21.96 < 0.001

DBP (mmHg) 78.50 ± 11.38 80.40 ± 11.14 77.45 ± 11.37 < 0.001

FPG (mmol/L) 5.67 ± 2.05 5.69 ± 1.89 5.66 ± 2.14 0.513

2-h PG (mmol/L) 7.92 ± 3.83 7.75 ± 3.82 8.01 ± 3.83 0.001

*SBP denotes systolic blood pressure, DBP denotes diastolic blood pressure, FPG denotes fasting plasma glucose, 2-h PG denotes 2-h plasma glucose.
†Participants reported having high school education or higher.

TABLE 2 Age-sex-specific distributions of BMI*.

Age Overall 
(n = 11,096)

Men 
(n = 3,935)

Women 
(n = 7,161)

35–44 23.70 ± 3.56 23.67 ± 3.34 23.71 ± 3.66

45–54 23.78 ± 3.57 23.66 ± 3.30 23.83 ± 3.68

55–64 24.16 ± 3.49 23.74 ± 3.44 24.41 ± 3.50

65–79 23.85 ± 3.47† 23.49 ± 3.42 24.13 ± 3.48

Total 23.90 ± 3.53 23.64 ± 3.39‡ 24.04 ± 3.60

*BMI denotes body-mass index.
†One-way analysis of variance (ANOVA) p < 0.05.
‡Compared with women, p < 0.05.
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differences between North and South China are at least partly related 
to or resulted from differences in climate, diet and living habits 
between the two areas (26, 27).

Obesity is a complex condition with many causal contributors 
including genetic ones and many environmental factors (28). 
Unsurprisingly not only the prevalence but also the associated risk 
factors of obesity vary across different regions of China. Our study 
shows that BMI, overweight prevalence and obesity prevalence in 
women were significantly higher than in men, in line with the 
findings of some researches in China (21). Multivariate logistic 
regression analysis suggested that women were related to a higher 
obesity prevalence. However, large heterogeneity in obesity 
prevalence in women and men existed in the published literature. 
A higher obesity prevalence in women than in men was also found 
at the global level (1). However, a lower obesity prevalence among 
women than among men was reported in some provinces of China 
(22, 23). In a research conducted in the overall China (8), men had 
a lower prevalence of obesity than did women in 2004, but this 
pattern had reversed by 2018. In the United States, there was no 
significant differences of adult obesity prevalence between men and 
women although the prevalence of severe obesity in adults was 
higher in women than men (17). The disparities suggest women 
may not be an independent risk factor of obesity, and understanding 
the drivers of these disparities might help to provide guidance for 
the most promising intervention strategies.

The current study shows the prevalence of obesity increased 
progressively with increasing age until 65 years, then dropped 
after 65 years, similar to previous studies (6), while the prevalence 
of overweight grew with increasing age across all age groups. The 
definite cause of the obesity prevalence drop in the older adult 
seems elusive. An assumption in a previous study (6) was that it 

TABLE 3 Age-sex-specific prevalence of overweight and obesity defined by WHO.

Age Overall (n = 11,096) Men (n = 3,935) Women (n = 7,161)

Overweight Obesity Overweight Obesity Overweight Obesity

35–44 668 (27.0) 106 (4.3) 231 (28.5) 27 (3.3) 437 (26.3) 79 (4.8)

45–54 803 (29.1) 117 (4.2) 233 (29.2) 16 (2.0) 570 (29.0) 101 (5.1)

55–64 1,071 (30.1) 177 (5.0) 359 (27.2) 46 (3.5) 712 (31.7) 131 (5.8)

65–79 748 (32.6)† 88 (3.8) 282 (28.0) 35 (3.5) 466 (36.1) 53 (4.1)

Total 3,290 (29.7) 488 (4.4) 1,105 (28.1)* 124 (3.2)‡ 2,185 (30.5) 364 (5.1)

†p-trend for age < 0.05.
*Compared with women, p < 0.05.
‡Compared with women, p < 0.05.

TABLE 4 Age-sex-specific prevalence of overweight and obesity defined by the Working Group on Obesity in China.

Age Overall (n = 11,096) Men (n = 3,935) Women (n = 7,161)

Overweight Obesity Overweight Obesity Overweight Obesity

35–44 752 (30.4) 274 (11.1) 288 (35.5) 69 (8.5) 464 (28.0) 205 (12.4)

45–54 925 (33.5) 295 (10.7) 279 (35.0) 68 (8.5) 646 (32.9) 227 (11.5)

55–64 1,328 (37.3) 413 (11.6) 462 (35.0) 115 (8.7) 866 (38.6) 298 (13.3)

65- 850 (37.0)† 239 (10.4) 343 (34.1) 79 (7.8) 507 (39.3) 160 (12.4)

Total 3,855 (34.7) 1,221 (11.0) 1,372 (34.9) 331 (8.4)‡ 2,483 (34.7) 890 (12.4)

†p-trend for age < 0.05.
‡Compared with women, p < 0.05.

TABLE 5 Univariable and multivariable logistic regression analysis of 
obesity and the associated factors.

Univariable 
model

Multivariable 
model

Sex

  Men 1.000 (reference) 1.000 (reference)

  Women 1.646 (1.337–2.026)† 1.352 (1.035–1.765)†

Age (years)

  35–44 1.000 (reference) 1.000 (reference)

  45–54 0.986 (0.754–1.290) 0.941 (0.718–1.233)

  55–64 1.165 (0.911–1.491) 0.989 (0.768–1.274)

  65–79 0.888 (0.665–1.185) 0.658 (0.487–0.889)†

Married 0.948 (0.695–1.294)

Higher education* 1.179 (0.773–1.796)

Smoking history

  Smoker 1.000 (reference) 1.000 (reference)

  Non-smoker 1.871 (1.437–2.436)† 1.485 (1.074–2.055)†

  Ex-smoker 2.018 (1.136–3.584)† 1.958 (1.096–3.497)†

Alcohol drinking history

  Drinker 1.000 (reference)

  Non-drinker 1.572 (1.189–2.078)†

  Ex-drinker 1.424 (0.639–3.173)

Physically active 0.698 (0.552–0.884)† 0.752 (0.589–0.960)†

Hypertension 1.981 (1.651–2.377)† 1.987 (1.641–2.406)†

Diabetes mellitus 1.593 (1.299–1.952)† 1.401 (1.135–1.731)†

†p < 0.05.
*Participants reported having high school education or higher.
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was due to a decrease in total energy intake, muscle loss with age, 
chronic disease consumption in the older adult (29, 30). However, 
this assumption failed to explain the increased prevalence of 
overweight in the adults aged of 65–79 years. Another theory is 
that it could be  due to survival disadvantage associated with 
obesity in the older population (28), which could explain the 
paradoxical changes of prevalence of overweight and obesity in 
the age group  65–79 since in older adults, as a meta-analysis 
showed (31), being overweight was not found to be associated 
with an increased mortality risk while having a BMI 
>33 kg/m2 was.

Our study shows ex-smokers as well as non-smokers were more 
likely to have obesity, consistent with prior study (19). Smoking 
cessation at every age was associated with longer survival (32) and 
undoubtedly should be  encouraged for all smokers even in the 
presence of a potential risk of weight gain. However, professional 
advice for weight control is reasonable for a greater health benefit even 
after 3 years of smoking cessation.

There are several limitations in this study. Firstly, the 
participants in our study were enrolled from Chengdu and 
Chongqing which made it inappropriate to extrapolate its 
conclusion to other regions of China. Secondly, the survey was 
conducted in urban areas of Southwestern China. As a result, it 
should be  cautious to extrapolate the results to rural areas 
although recent evidence showed narrowing urban–rural 
difference among men and even higher mean BMI and obesity 
prevalence in women in rural settings compared with women in 
urban settings (8). Thirdly, the causal relationships between 
overweight/obesity and their associated factors cannot 
be  established due to the cross-sectional design of the 
current study.

5 Conclusion

In summary, our study provides important information on the 
prevalence of overweight and obesity among adults in Southwestern 
China and important reference significant for preventing, 
screening, and controlling overweight and obesity in this 
vast population.

Data availability statement

The raw data supporting the conclusions of this  
article will be  made available by the authors, without 
undue reservation.

Ethics statement

The studies involving humans were approved by Ethics Committee 
of the Chengdu Second People’s Hospital. The studies were conducted 
in accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

Author contributions

X-QZ: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Project administration, Supervision, 
Validation, Writing  – original draft, Writing  – review & editing. 
H-AD: Conceptualization, Data curation, Investigation, Methodology, 
Project administration, Resources, Writing – original draft, Writing – 
review & editing. CH: Data curation, Formal analysis, Investigation, 
Methodology, Writing – original draft, Writing – review & editing. 
J-XL: Investigation, Methodology, Project administration, Resources, 
Supervision, Writing – original draft, Writing – review & editing. 
Y-MH: Investigation, Methodology, Project administration, Writing – 
original draft, Writing – review & editing. YL: Conceptualization, 
Project administration, Resources, Supervision, Writing – original 
draft, Writing – review & editing. X-BH: Conceptualization, Data 
curation, Formal analysis, Investigation, Methodology, Project 
administration, Resources, Software, Supervision, Validation, 
Writing – original draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This research 
was supported by the Sichuan Province Science and Technology 
Agency Fund Project (2009FZ0027), Chengdu, China and Population 
and health project of Chengdu Municipal Science and Technology 
Bureau (10YTYB272SF-182), Chengdu, China.

Acknowledgments

We sincerely thank all the field staff and participants for 
their contributions.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The authors declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

https://doi.org/10.3389/fpubh.2025.1507467
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhang et al. 10.3389/fpubh.2025.1507467

Frontiers in Public Health 06 frontiersin.org

References
 1. GBD 2015 Obesity CollaboratorsAfshin A, Forouzanfar MH, Reitsma MB, Sur P, 

Estep K, et al. Health effects of overweight and obesity in 195 countries over 25 years. N 
Engl J Med. (2017) 377:13–27. doi: 10.1056/NEJMoa1614362

 2. GBD 2019 Risk Factor Collaborators. Global burden of 87 risk factors in 204 
countries and territories, 1990–2019: a systematic analysis for the global burden of 
disease study 2019. Lancet. (2020) 396:1223–49. doi: 10.1016/S0140-6736(20)30752-2

 3. Blüher M. Obesity: global epidemiology and pathogenesis. Nat Rev Endocrinol. 
(2019) 15:288–98. doi: 10.1038/s41574-019-0176-8

 4. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in body-mass 
index, underweight, overweight, and obesity from 1975 to 2016: a pooled analysis of 
2416 population-based measurement studies in 128·9 million children, adolescents, and 
adults. Lancet. (2017) 390:2627–42. doi: 10.1016/S0140-6736(17)32129-3

 5. Boutari C, Mantzoros CS. A 2022 update on the epidemiology of obesity and a call 
to action: as its twin COVID-19 pandemic appears to be receding, the obesity and 
dysmetabolism pandemic continues to rage on. Metabolism. (2022) 133:155217. doi: 
10.1016/j.metabol.2022.155217

 6. Chen Y, Peng Q, Yang Y, Zheng S, Wang Y, Lu W. The prevalence and increasing 
trends of overweight, general obesity, and abdominal obesity among Chinese 
adults: a repeated cross-sectional study. BMC Public Health. (2019) 19:1293. doi: 
10.1186/s12889-019-7633-0

 7. Zhang L, Wang Z, Wang X, Chen Z, Shao L, Tian Y, et al. Prevalence of 
overweight and obesity in China: results from a cross-sectional study of 441 
thousand adults, 2012-2015. Obes Res Clin Pract. (2020) 14:119–26. doi: 10.1016/j.
orcp.2020.02.005

 8. Wang L, Zhou B, Zhao Z, Yang L, Zhang M, Jiang Y, et al. Body-mass index and 
obesity in urban and rural China: findings from consecutive nationally representative 
surveys during 2004-18. Lancet. (2021) 398:53–63. doi: 10.1016/S0140-6736(21)00798-4

 9. Bai R, Wu W, Dong W, Liu J, Yang L, Lyu J. Forecasting the populations of 
overweight and obese Chinese adults. Diabetes Metab Syndr Obes. (2020) 13:4849–57. 
doi: 10.2147/DMSO.S274110

 10. Verma S, Hussain ME. Obesity and diabetes: an update. Diabetes Metab Syndr. 
(2017) 11:73–9. doi: 10.1016/j.dsx.2016.06.017

 11. Bell AC, Ge K, Popkin BM. The road to obesity or the path to prevention: 
motorized transportation and obesity in China. Obes Res. (2002) 10:277–83. doi: 
10.1038/oby.2002.38

 12. National Bureau of Statistics of China. Communiqué of the Seventh National 
Population Census (No. 3) (2021). Available at:https://www.stats.gov.cn/english/
PressRelease/202105/t20210510_1817188.html. [Accessed Aug 11, 2024].

 13. Chengdu Municipal Development and Reform Commission. (2022). Available 
at:https://cddrc.chengdu.gov.cn/cdfgw/fzggdt/2022-03/15/content_9a3e765c5dc942f2a0
9fbbed27f23b41.shtml. [Accessed Aug 11, 2024].

 14. Chongqing Municipal Bureau of statistics. (2022). Available at:http://tjj.cq.gov.cn/
zwgk_233/fdzdgknr/tjxx/sjjd_55469/202204/t20220414_10617858.html. [Accessed Aug 
11, 2024].

 15. WHO. Obesity: preventing and managing the global epidemic. Report of a WHO 
consultation. World Health Organ Tech Rep Ser. (2000) 894:1–253.

 16. Zhou BF. Effect of body mass index on all-cause mortality and incidence of 
cardiovascular diseases--report for meta-analysis of prospective studies open optimal 
cut-off points of body mass index in Chinese adults. Biomed Environ Sci. (2002) 
15:245–52.

 17. Stierman B, Afful J, Carroll MD, Chen TC, Davy O, Fink S, et al. National Health 
and nutrition examination survey 2017-march 2020 Prepandemic data files-
development of files and prevalence estimates for selected health outcomes. Natl Health 
Stat Report. (2021) 158:1–21. doi: 10.15620/cdc:106273

 18. WHO European regional obesity report 2022. Copenhagen: WHO Regional Office 
for Europe (2022).

 19. Hu L, Huang X, You C, Li J, Hong K, Li P, et al. Prevalence of overweight, obesity, 
abdominal obesity and obesity-related risk factors in southern China. PLoS One. (2017) 
12:e0183934. doi: 10.1371/journal.pone.0183934

 20. Song N, Liu F, Han M, Zhao Q, Zhao Q, Zhai H, et al. Prevalence of overweight 
and obesity and associated risk factors among adult residents of Northwest China: a 
cross-sectional study. BMJ Open. (2019) 9:e028131. doi: 10.1136/bmjopen-2018-028131

 21. Liu X, Wu W, Mao Z, Huo W, Tu R, Qian X, et al. Prevalence and influencing 
factors of overweight and obesity in a Chinese rural population: the Henan rural cohort 
study. Sci Rep. (2018) 8:13101. doi: 10.1038/s41598-018-31336-2

 22. Wang R, Zhang P, Gao C, Li Z, Lv X, Song Y, et al. Prevalence of overweight and 
obesity and some associated factors among adult residents of Northeast China: a cross-
sectional study. BMJ Open. (2016) 6:e010828. doi: 10.1136/bmjopen-2015-010828

 23. Cai L, Han X, Qi Z, Li Z, Zhang Y, Wang P, et al. Prevalence of overweight and 
obesity and weight loss practice among Beijing adults, 2011. PLoS One. (2014) 9:e98744. 
doi: 10.1371/journal.pone.0098744

 24. Hauner H, Bramlage P, Lösch C, Jöckel KH, Moebus S, Schunkert H, et al. 
Overweight, obesity and high waist circumference: regional differences in prevalence in 
primary medical care. Dtsch Arztebl Int. (2008) 105:827–33. doi: 10.3238/
arztebl.2008.0827

 25. Myers CA, Slack T, Martin CK, Broyles ST, Heymsfield SB. Regional disparities in 
obesity prevalence in the United States: a spatial regime analysis. Obesity (Silver Spring). 
(2015) 23:481–7. doi: 10.1002/oby.20963

 26. Cardona A, Pagani L, Antao T, Lawson DJ, Eichstaedt CA, Yngvadottir B, et al. 
Genome-wide analysis of cold adaptation in indigenous Siberian populations. PLoS One. 
(2014) 9:e98076. doi: 10.1371/journal.pone.0098076

 27. Fumagalli M, Moltke I, Grarup N, Racimo F, Bjerregaard P, Jørgensen ME, et al. 
Greenlandic Inuit show genetic signatures of diet and climate adaptation. Science. (2015) 
349:1343–7. doi: 10.1126/science.aab2319

 28. Allison DB, Downey M, Atkinson RL, Billington CJ, Bray GA, Eckel RH, et al. 
Obesity as a disease: a white paper on evidence and arguments commissioned by the 
Council of the Obesity Society. Obesity. (2008) 16:1161–77. doi: 10.1038/oby.2008.231

 29. Wallace JI, Schwartz RS. Involuntary weight loss in elderly outpatients: recognition, 
etiologies, and treatment. Clin Geriatr Med. (1997) 13:717–36. doi: 10.1016/
S0749-0690(18)30146-0

 30. Visser M, Pahor M, Tylavsky F, Kritchevsky SB, Cauley JA, Newman AB, et al. 
One- and two-year change in body composition as measured by DXA in a population-
based cohort of older men and women. J Appl Physiol. (2003) 94:2368–74. doi: 10.1152/
japplphysiol.00124.2002

 31. Winter JE, MacInnis RJ, Wattanapenpaiboon N, Nowson CA. BMI and all-cause 
mortality in older adults: a meta-analysis. Am J Clin Nutr. (2014) 99:875–90. doi: 
10.3945/ajcn.113.068122

 32. Akbartabartoori M, Lean ME, Hankey CR. Relationships between cigarette 
smoking, body size and body shape. Int J Obes. (2005) 29:236–43. doi: 10.1038/sj.
ijo.0802827

https://doi.org/10.3389/fpubh.2025.1507467
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1056/NEJMoa1614362
https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.1038/s41574-019-0176-8
https://doi.org/10.1016/S0140-6736(17)32129-3
https://doi.org/10.1016/j.metabol.2022.155217
https://doi.org/10.1186/s12889-019-7633-0
https://doi.org/10.1016/j.orcp.2020.02.005
https://doi.org/10.1016/j.orcp.2020.02.005
https://doi.org/10.1016/S0140-6736(21)00798-4
https://doi.org/10.2147/DMSO.S274110
https://doi.org/10.1016/j.dsx.2016.06.017
https://doi.org/10.1038/oby.2002.38
https://www.stats.gov.cn/english/PressRelease/202105/t20210510_1817188.html
https://www.stats.gov.cn/english/PressRelease/202105/t20210510_1817188.html
https://cddrc.chengdu.gov.cn/cdfgw/fzggdt/2022-03/15/content_9a3e765c5dc942f2a09fbbed27f23b41.shtml
https://cddrc.chengdu.gov.cn/cdfgw/fzggdt/2022-03/15/content_9a3e765c5dc942f2a09fbbed27f23b41.shtml
http://tjj.cq.gov.cn/zwgk_233/fdzdgknr/tjxx/sjjd_55469/202204/t20220414_10617858.html
http://tjj.cq.gov.cn/zwgk_233/fdzdgknr/tjxx/sjjd_55469/202204/t20220414_10617858.html
https://doi.org/10.15620/cdc:106273
https://doi.org/10.1371/journal.pone.0183934
https://doi.org/10.1136/bmjopen-2018-028131
https://doi.org/10.1038/s41598-018-31336-2
https://doi.org/10.1136/bmjopen-2015-010828
https://doi.org/10.1371/journal.pone.0098744
https://doi.org/10.3238/arztebl.2008.0827
https://doi.org/10.3238/arztebl.2008.0827
https://doi.org/10.1002/oby.20963
https://doi.org/10.1371/journal.pone.0098076
https://doi.org/10.1126/science.aab2319
https://doi.org/10.1038/oby.2008.231
https://doi.org/10.1016/S0749-0690(18)30146-0
https://doi.org/10.1016/S0749-0690(18)30146-0
https://doi.org/10.1152/japplphysiol.00124.2002
https://doi.org/10.1152/japplphysiol.00124.2002
https://doi.org/10.3945/ajcn.113.068122
https://doi.org/10.1038/sj.ijo.0802827
https://doi.org/10.1038/sj.ijo.0802827

	Prevalence and associated factors of adult overweight and obesity in Southwestern China
	1 Introduction
	2 Methods
	2.1 Study oversight
	2.2 Study population
	2.3 Data collection
	2.4 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion

	References

