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DING Gang Qiang3,#, and ZHOU Biao3,# 

Dietary pattern has been revealed to be 
associated with metabolic syndrome. However, the 
association was not well documented in Chinese 
due to the complexity of Chinese foods. We mainly 
assessed the dietary patterns and examined their 
effects on metabolic syndrome among Chinese 
adults. Four dietary patterns including ‘Refined 
Grains & Vegetables’ Pattern, ‘Dairy & Eggs’ Pattern, 
‘Organ Meat & Poultry’ Pattern, and ‘Coarse Grains 
& Beans’ Pattern were extracted. ‘Dairy & Eggs’ 
Pattern was associated with a decreased odds of 
metabolic syndrome in women, and ‘Coarse Grains 
& Beans’ Pattern was associated with a decreased 
odds of hypertension in men. These results 
provided a scientific basis for future research and 
dietary guideline perfection. 

Metabolic syndrome (MetS) is composed of a 
cluster of abnormal conditions, including abdominal 
obesity, hyperglycemia, hyperlipidemia and 
hypertension[1], and it can be diagnosed according to 
several indicators including waist circumference 
(WC), fasting blood glucose (FBG), serum triglyceride 
(TG), serum high density lipoprotein cholesterol 
(HDL-C), systolic blood pressure (SBP), and diastolic 
blood pressure (DBP). MetS has been identified to 
increase the risks of cardiovascular disease and 
diabetes mellitus, all-cause, and cause-specific 
mortality[2]. 

Lifestyle such as dietary habit or dietary pattern 
was one of the most important factors of MetS and 
its individual components[3], and there are various 
ways to prepare Chinese foods and Chinese foods 
are usually made of a variety of foods and 
ingredients. This study aimed to identify the dietary 

patterns of Chinese adults, and to examine the 
association between these dietary patterns and 
MetS as well as its components. 

Data were collected from the fifth Chinese 
Nationwide Nutrition and Health Survey (CNNHS) in 
2010 till 2012, and a stratified, multistage probability 
cluster sampling design was used to assure the 
representativeness of the samples. The questionnaire 
survey, physical examination, laboratory 
examination, and dietary survey (method of 24-h 
dietary recall for 3 d) were conducted. MetS was 
diagnosed according to the Adult Treatment Panel-III 
of the National Cholesterol Education Program 
(NCEP-ATPIII) criteria, and the criteria of WC was 
appropriate for Asian[4].  

A total of 2196 subjects aged 18 years and  
over were enrolled in this study. Of them 617 
subjects were diagnosed as MetS, and 1579 subjects 
were non-MetS. Distributions of categorical variables 
were presented as frequencies, P-values were tested 
for chi-square test; Distributions of continuous 
variables were presented as mean±standard 
deviation values, P-values were tested for 
independent-samples t test. Dietary Patterns were 
extracted using factor analysis, the number of 
principal components were determined by the 
precondition that the eigenvalues were greater than 
1.0, scree plot test and varimax rotation of the 
factors was performed to enhance the 
interpretability, rotated factor loadings ≥0.500 were 
considered as the elements of the dietary pattern, 
and the dietary pattern scores were divided into 
quintiles (named Q1-Q5 from lowest quintile to 
highest quintile). Multivariable logistic regression 







Dietary patterns and metabolic syndrome in Chinese 373 

decrease (OR=0.50, 95% CI: 0.32, 0.79) in likelihood 
of having hypertension (Q5 compared with the Q1). 
The result confirmed the findings from the previous 
studies, WANG et al. found that higher whole-grain 
intake was associated with a reduced risk of 
hypertension in middle-aged and older women[5], 
and a dietary pattern rich in soybeans, grains is 
associated with reduced metabolic factors such as 
TG, FBG, WC, coarse grains and beans are rich in 
dietary fiber which is good for health[6]. 

In female subjects, ‘Dairy & Eggs’ Pattern was 
negatively associated with the odds of MetS (P for 
trend <0.05), and a 55% reduction (OR=0.45, 95% CI: 
0.26, 0.79) in likelihood of having MetS (Q5 
compared with the Q1) were observed. Kim showed 
that increasing consumption of dairy products was 
associated with a lower risk of MetS[7], which was 
similar to the results in our study. Because milk and 
dairy, eggs or marine products are good source of 
essential amino acid (EAA) and unsaturated fatty 
acid (UFA), which might enhance insulin sensitivity, 
reduce blood pressure, promote weight loss and 
increase energy expenditure or fat oxidation[8].  

In our study, ‘Refined Grains & Vegetables’ 
Pattern and ‘Organ Meat & Poultry’ Pattern were 
not associated with MetS or its components, but in 
Sun's study, moderate intake of ‘traditional food’ 
was associated with decreased blood pressure and 
cholesterol level[6]. This might be due to the habits or 
customs and population structures were different 
between Jiangsu province and Zhejiang province in 
China. 

Based on findings from this study, we would 
suggest that health policy for control and prevention 
of MetS should be developed. Limitations existed in 
this study. Firstly, the study was a cross-sectional 
study. The causality between dietary patterns and 
MetS or its components were therefore difficult to 
be explored. In addition, the food intake was 
inquired more than weighed. Also, the present study 
was community-based with random sampling, and 
the method of 24-h dietary recall for 3 d (Thursday, 
Friday, and Saturday) was used in the study. 
Therefore, we believe that more studies are needed 
in the future to clarify and back up the associations 
between the dietary patterns and MetS or its 

components as found in our present study. 
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