
Low Vitamin D Level Increases the Risk of Metabolic Syndrome in Subjects with 
Nonalcoholic Fatty Liver Disease: A Community-based Study

Li-Wei Chen, MD1,2, Cheng-Hung Chien, MD1,2, Sheng-Fong Kuo, MD2,3, Chia-Ying Yu, MD1.2, Chih-Lang Lin, 
PhD1,2, Rong-Nan Chien, MD1,2

Department of Gastroenterology and Hepatology1, Community Medicine Research Center2, Metabolism and 
Endocrinology3, Chang-Gung Memorial Hospital and University at Keelung, Keelung, Taiwan

This study aimed to evaluate the association between serum vitamin D levels and

nonalcoholic fatty liver disease (NAFLD) parameters, including metabolic syndrome risk

and hepatic steatosis.
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Subjects were divided into NAFLD group and normal control (subjects number=564 in each group) 

following abdominal US study and matching age and gender. The mean age was 57.1 years in NAFLD 

group and 57.5 in control group. Subjects with low vitamin D level had a higher risk for metabolic 

syndrome than those with high (sufficient) vitamin D levels [deficiency vs. sufficiency, adjusted odds 

ratio (OR) =1.860 (95% CI=1.234-2.804), P=0.003; insufficiency vs. sufficiency, adjusted OR=1.669 

(95% CI=1.237-2.251), P=0.001]. Similarly, subjects in the lowest quartile of vitamin D had a higher risk 

for metabolic syndrome than those in the highest quartile of vitamin D (OR= 2.792, 95% CI=1.719-

4.538, P<0.001). Subjects with low vitamin D level (insufficiency or the lowest quartile) had not a higher 

percentage of severe fatty liver by abdominal US than those with high vitamin D level (sufficiency or the 

highest quartile) [P>0.05]. 

From August 2013 to August 2016, a community-based study was performed in the north-

eastern region of Taiwan. All subjects participated in a demographic survey to exclude 

alcohol abuse, blood testing and abdominal ultrasonography (US). The vitamin D level was 

evaluated by quartile divide or used the classification of deficiency (<20 ng/ml), insufficiency 

(20-30 ng/ml) and sufficiency (>30 ng/ml).

Subjects with low vitamin D level increased the risk of 

developing metabolic syndrome, compared to those 

with high vitamin D levels. However, the distribution of 

fatty liver severity according to the abdominal US were 

similar among the subjects with NAFLD but different 

vitamin D levels.

Table 1-1. Association between Vitamin D classification, metabolic syndrome and NAFLD  

 Adjusted OR (95% CI)  

 
Subgroup Insufficiency vs. normal  P-value Deficiency vs. normal  P-value 

Metabolic syndrome† 1.687 (1.232-2.309) 0.001* 1.798 (1.166-2.774) 0.008* 

OR=odds ratio, CI=95% confidence interval,  

Vitamin D levels: normal (>30 ng/ml), insufficiency (20-30 ng/ml), deficiency (<20 ng/ml). 

†adjusted for confounding factors: Age, gender, BMI. 

 

Table 1-2. Association between Vitamin D quartile, metabolic syndrome and NAFLD 

 Adjusted OR (95% CI)  
    

 
    

Subgroup Q1 vs. Q4  P-value Q2 vs. Q4  P-value Q3 vs. Q4  P-value 

Metabolic  

syndrome† 

2.622 

(1.678-4.096) 

<0.001* 1.937 

(1.271-2.952) 

0.002* 1.992 

(1.319-3.007) 

<0.001* 

OR=odds ratio, CI=95% confidence interval,  

Vitamin D quartile:Q1 (<22.41 ng/ml), Q2 (22.41-28.41 ng/ml), Q3 (28.41-35.38 ng/ml), Q4 (>35.38 ng/ml). 

†adjusted for confounding factors: Age, gender, BMI. 

 


