STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

	
	Item No
	Recommendation

	Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract

	
	
	The study’s design is cross-sectional studies including 5,854 participants from Jidong community.

	
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found 
We assessed participants' cognitive function in MMSE and collected Clinical characteristic and biochemical indicators.  Our study suggested that metabolic syndrome was associated with cognitive impairment, and abdominal obesity and hypertension were associated with the increased risk of cognitive impairment.

	Introduction

	Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
At present, the population aging has become a serious problem, which caused related diseases such as cardiovascular disease and cognitive dysfunction. Mets was a combination condition of cardiovascular risk factors. Some clinical and epidemiological studies had suggested that metabolic syndrome (Mets) play an important role in the progression of cognitive function.

	Objectives
	3
	State specific objectives, including any prespecified hypotheses
Our study was to explore whether metabolic syndrome was associated with the risk of cognitive impairment.

	Methods

	Study design
	4
	Present key elements of study design early in the paper
A cross-sectional study based on Community.

	Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection 
We recruited 6,653 participants from Tangshan, Hebei province. Our dates were based on the China suboptimal health cohort study (COACS), a longitudinal study starting from 2013. The periods of recruitment, exposure, follow-up, and data collection is 2015.

	Participants
	6
	(a) Give the eligibility criteria, and the sources and methods of selection of participants给出参赛者的资格标准、来源和方法
All participants received adequate information about the study and provided written informed consent. The participants came from local community. 

	Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable明确定义所有结果、暴露、预测因素、潜在混杂因素和影响修正因素。给出诊断标准（如适用）
The Mets was defined using several International Diabetes Federation criteria. Mini-mental State of Examination (MMSE) was used to assess the participants’ cognitive function. The Confounding factors had age, gender, education, marital status, current smoking, current drinking.

	Data sources/ measurement
	8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group 
Diastolic and systolic blood pressure (DBP and SBP) was measured three times using a standard mercury sphygmomanometer by well-trained nurses. Waist circumference was measured in centimeters at the midpoint between the lowest rib margin and the top of the iliac crest at minimal respiration to the closest 0.1 cm. Fasting plasma glucose (FPG) was measured with the hexokinase/glucose-6-phosphate dehydrogenase method. Triglyceride (TG) were determined by enzymatic methods (Mind Bioengineering Co. Ltd, Shanghai, China). High-density lipoproteins (HDL-C) were measured using an auto-analyzer (Hitachi 747; Hitachi, Tokyo, Japan) at the abdominal laboratory of the Staff Hospital of Jidong oil-field of Chinese National Petroleum. 

	Bias
	9
	Describe any efforts to address potential sources of bias
We excluded 799 participants owing to the incomplete baseline information and MMSE scores. All dates ware measured by well-trained nurses or clinical and laboratory tests.

	Study size
	10
	Explain how the study size was arrived at 
Our study participants were collected by trained investigators in the Staff Hospital of Jidong oil-field.

	Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
The continuous variable of participants was expressed as mean± standard, the Student’s t-test was used to compare difference between metabolic syndrome and non-metabolic syndrome groups. The groupings were divided into Mets and non-Mets according International Diabetes Federation criteria. The groupings were divided into Age<60 and Age≥60 according age. The groupings were divided into cognitive impairment and normal cognition cognitive according MMSE scores.

	Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
Student’s t-test, Chi-square test, logistic regression, multivariate logistic regression.

	
	
	(b) Describe any methods used to examine subgroups and interactions
logistic regression.

	
	
	(c) Explain how missing data were addressed
Missing data were excluded in our study.

	
	
	(d) If applicable, describe analytical methods taking account of sampling strategy
We used three regression models in analysis: Model 1 was unadjusted model, Model 2 was adjusted by age, gender, education, marital status, current smoking, current drinking; Model 3 added abdominal obesity, hypertriglyceridemia, high-density lipoprotein, blood pressure and fasting plasma glucose based on Model 2.

	
	
	(e) Describe any sensitivity analyses
N/A

	Results

	Participants
	13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed

	
	
	(b) Give reasons for non-participation at each stage

	
	
	(c) Consider use of a flow diagram
We recruited 6,653 participants in 2015 from Tangshan, Hebei province, in northern China. And 799 participants were excluded owing to the incomplete baseline information and MMSE scores. Finally, 5,854 were included in our present study.

	Descriptive data
	14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
There were 2,154 (36.80%) participants with metabolic syndrome and 3,700 (63.20%) participants without metabolic syndrome. The mean age ± standard deviation of the people with metabolic syndrome was 43.98 ± 13.58. The mean ± standard deviation of MMSE scores were 28.35 ± 2.10 in the group with metabolic syndrome, and 28.93 ± 1.57 in the group without metabolic syndrome.

	
	
	(b) Indicate number of participants with missing data for each variable of interest
We recruited 6,653 participants from Tangshan, Hebei Province, in northern China in 2015. In addition, 799 participants were excluded due to incomplete baseline information and Mini-Mental State of Examination (MMSE) scores. Finally, 5,854 individuals were included in our present study.

	Outcome data
	15*
	Report numbers of outcome events or summary measures 
There were 2,154 (36.80%) participants with Mets and 3,700 (63.20%) participants without Mets. The mean ± standard deviation of MMSE scores (28.35 ± 2.10) was significantly higher in participants with Mets than in those without Mets (28.93 ± 1.57).

	Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
Participants with metabolic syndrome were at 2.41-fold odds of cognitive impairment in unadjusted model, and the association was consistent when controlling for gender, current smoking, current drinking (OR 1.51, 95% CI: 1.24 - 1.83, P < 0.001). Because confounding factors (age, gender, current smoking, current drinking) were associated with both metabolic syndrome and cognitive impairment.

	
	
	(b) Report category boundaries when continuous variables were categorized
abdominal obesity (waist circumference ≥ 90 cm for men and ≥ 80 cm for women) ；elevated TG levels (≥ 150 mg/dl)；reduced HDL-C levels (< 40 mg/dL in men and < 50 mg/dL in women) ； elevated blood pressure (SBP ≥ 130 mmHg or DBP ≥ 85 mmHg) and elevated FPG level (≥ 100 mg/dL)

	
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
We divided age into age<60 and age≥ 60, then we analysed the odds of cognitive impairment.

	Discussion

	Key results
	18
	Summarise key results with reference to study objectives
Mets was associated with the risk of cognitive impairment, and the difference was still significant in age subgroup. Our study supported abdominal obesity and hypertension as independent risk factors for cognitive impairment.

	Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
First, this study used a cross-sectional design, which allowed us to explore a cause-and-effect relationship. Second, the sample may not have been representative because the participants have a high education level. Third, we were unable to scientifically assess cognitive impairment.

	Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
In this community-based cross-sectional study, we proved Mets was associated with the risk of cognitive impairment. Our findings provided evidence that the participant with abdominal obesity predict a higher risk of cognitive impairment. The findings were consistent with previous work. And we give sufficient explanations in our article.

	Generalisability
	21
	Discuss the generalisability (external validity) of the study results
Other results shown similar conclusion with us too. For example, other studies have shown that participants with metabolic syndrome are associated with increased odds of cognitive impairment, which seen in reference 12,20,24,26,27. 

	Other information

	Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
Funding was provided by the National Natural Science Foundation of China (grant/award numbers: 81473057, 81202279, 91749205, and 31500148), the Provincial Natural Science Foundation of China (grant/award number: ZR2017MH007), and Shandong University Science and Technology Program (grant/award number: J16LL09).


*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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