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Table 5. Hazard ratios for dementia risk factors in the Cox regression model.

Overall

HR (95% CI) P

Age 1.101 (1.096–1.106) <0.001

Male sex 0.782 (0.740–0.827) <0.001

BMI 0.961 (0.951–0.970) <0.001

Hypertension 1.154 (1.097–1.213) <0.001

Diabetes 1.177 (1.118–1.239) <0.001

High economic status 0.934 (0.880–0.990) 0.0228

Smoking 1.142 (1.043–1.251) 0.0043

NAFLDa 1.493 (1.214–1.836) 0.001

Subjects with type 2 diabetes

Age 1.094 (1.085–1.102) <0.001

Male sex 0.799 (0.728–0.876) <0.001

BMI 0.966 (0.951–0.981) <0.001

Hypertension 1.144 (1.043–1.255) 0.0044

High economic status 0.900 (0.816–0.992) 0.0343

Smoking 1.203 (1.028–1.406) 0.0343

NAFLDa 1.094 (1.085–1.102) <0.001

Subjects without diabetes

Age 1.104 (1.098–1.110) 0.0017

Male sex 0.773 (0.721–0.828) <0.001

BMI 0.957 (0.946–0.969) <0.001

Hypertension 1.158 (1.090–1.230) <0.0001

Smoking 1.122 (1.002–1.255) 0.0452

NAFLDa 1.104 (1.098–1.110) <0.001

BMI: body mass index; CI: confidence interval; HR: hazard ratio; NAFLD: non-alcoholic fatty liver disease
a NAFLD was defined as having fatty liver index (FLI) ≥60, a fatty liver prediction model based on BMI, waist circumference, triglyceride and 
γ glutamyl transferase. Non-NAFLD was defined as having FLI<30.
Bold values represent statistical significance.

between a risk factor and an outcome of interest, 
the underdiagnosed NAFLD subjects that might 
have been included in the control group could have 
altered the outcome result. To our best knowledge, 
all the currently published observational studies on 
the association between NAFLD and dementia used 
event-based cohort design where the event being 
having NAFLD and the outcome being occurrence 
of dementia.14,28-31 On the other hand, we applied  
the nested case-control method, the case being 
dementia event, in an effort to minimise immortal  
time bias. However, case-control observational  

studies also have some limitations, particularly 
selection bias.32 Nevertheless, it has been generally 
believed that when cases and controls are selected 
from the same source, the likelihood of selection bias 
tends to be diminished. In our study, the case and 
control subjects were selected from a population-
based cohort. 

We used NHIS-Senior,  which comprises  
individuals over the age of 60 years that were  
randomly sampled from the 5 million examinees  
who received physical health examinations  
provided by the Korean NHIS.18 Unlike the general 




