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The association between vitamin D level and nonalcoholic fat-
ty liver disease (NAFLD) has not yet been established. However, 
several studies suggest that vitamin D deficiency is associated 
with NAFLD and obesity and abdominal obesity.1-3 Our study 
evaluated the association between NAFLD and abdominal fat 
accumulation according to vitamin D status in patients with type 
2 diabetes. Ours is a clinic-based study showing that low vitamin 
D level is associated with NAFLD and abdominal visceral fat ac-
cumulation in Korean patients with type 2 diabetes, as reported 
in Journal of Obesity & Metabolic Syndrome.4 

As a reader mentioned, the association between vitamin D lev-
el and visceral adiposity/prevalence of NAFLD could be influ-
enced by the different treatments, and the contradicting findings 
observed in this study might be affected by antidiabetic medica-
tions, antihypertensive medications, and other drugs. Insulin re-
sistance is a very important contributor to the pathogenesis of 
NAFLD. Therefore, we plan to analyze the effect on abdominal 
fat accumulation of each antidiabetic medication in future study 
including these participants. 

The other question was about the effect of vitamin D level on 
the prevalence of NAFLD independent of visceral fat thickness 
in the logistic regression model. When we analyzed further as the 
reader mentioned, vitamin D deficiency was associated with the 
prevalence of NAFLD after adjusting for visceral fat thickness in 
addition to the given logistic regression model. Because vitamin 
D is known to be involved in immune regulation and inflamma-
tory responses, low vitamin D is thought to play a role in the 
pathogenesis of NAFLD by hepatic inflammation through adi-
pocytokines.5 We thank you for your very important comment 
on this and plan to evaluate whether visceral adiposity is an im-
portant factor in the association of vitamin D status with NAFLD 
in the next study. Because of the lack of data, outdoor activity, di-
etary habits, and seasonal variations in vitamin D were also not 
included in our study. This is a limitation of our current study. 

Lastly, our finding showed that the vitamin D deficiency group 
has increased visceral fat accumulation compared with the vita-
min D sufficient group. However, in our study, body mass index 
(BMI) was not statistically different among the three groups (24.4±  
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4.0 kg/m2 in the vitamin D deficient group, 24.8 ± 4.2 kg/m2 in 
the vitamin D insufficient group, and 25.2 ± 3.8 kg/m2 in the vi-
tamin D sufficient group; P = 0.378). Unlike our study, several 
previous studies showed an inverse association between vitamin 
D level and BMI.6,7 However, another Korean study showed that 
vitamin D level is not correlated with BMI in men and is nega-
tively correlated with visceral fat in both sexes, similar to our 
study.8 These inconsistencies may be due to race, nutrition status, 
and BMI in the patients. Recent studies have reported that vita-
min D may affect glucose metabolism and adipose tissue distri-
bution. I agree with the reports, but I plan to obtain more infor-
mation such as physical activity, sun exposure, and nutrition sta-
tus of participants to explain why the vitamin D deficiency group 
had increased visceral fat accumulation compared with the vita-
min D sufficient group. I agree that further, large prospective 
studies are required to elucidate the associations between vita-
min D level and NAFLD and abdominal fat. Finally, we thank 
you for the letter and giving us an opportunity to respond it.
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