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Dear Editor,

We read with great interest the a recent large-scale cohort 
study by Jeong et al.,1 which suggested that non-alcoholic 
fatty liver disease (NAFLD) was associated with a higher risk 
for incident dementia (adjusted hazard ratio, 1.05; 95% confi-
dence interval [CI], 1.02–1.08; P=0.001), and was in agree-
ment with another previous study.2 However, we found that 
other studies have reported results that contradict the find-
ings of the above studies.3-5 Therefore, we performed a meta-
analysis of cohort studies to investigate the association be-
tween NAFLD and the risk for dementia. Since the prevalence 
of NAFLD has increased significantly in recent years,6 it is criti-
cal to investigate any potential association with dementia.

Two authors independently searched PubMed and Embase 
records up to August 2022. “Non-alcoholic Fatty Liver Dis-
ease” and “Dementia” were searched for MeSH terms and 
free-text searches without language limitations. We included 
cohort studies reporting the association between NAFLD and 
dementia incidence, with data provided as hazard ratios and 
95% CIs. The Newcastle-Ottawa scale for cohort studies was 
used to assess the quality of included studies. Two authors 

independently performed data extraction and quality assess-
ment. Any conflicts were resolved by discussion or by con-
sulting the third author. Of the 1,136 relevant published stud-
ies, 1,130 were excluded because they were not original 
studies (n=643), did not meet the inclusion criteria (n=311), 
or were duplicates (n=176). Eventually, six cohort studies, in-
cluding the Jeong et al.1 study, and other studies3-5,7,8 were eli-
gible. A total of 2,345,929 patients, with a mean age of 48.2–
73.4 years, were included in the meta-analysis.

The RevMan 5.4 software (The Cochrane Collaboration, 
London, UK) was used to perform the meta-analysis and the 
I2 test was used to test heterogeneity. A random-effect mod-
el was used for the analysis. The pooled hazard ratio from six 
cohorts was 1.04 (95% CI, 1.00–1.08; P=0.04, I2=63%) (Fig. 1). 
Heterogeneity was high with an I2 of 63%. Sensitivity analy-
ses were performed to assess the robustness of the meta-
analysis. Each study was sequentially excluded for sensitivity 
analysis. The analysis showed that a few large studies affect-
ed the significance of the results.1,7 However, a relationship 
between NAFLD and dementia was generally demonstrable. 
Further subgroup analyses are required to explore the causes 
of heterogeneity.
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To the best of our knowledge, this was the first meta-analysis 
for the association between NAFLD and the risk for dementia. 
This meta-analysis indicated that NAFLD was a significant risk 
factor for dementia. However, due to the heterogeneity of sta-
tistical analyses, the results must be interpreted cautiously. 
Further prospective studies are needed to establish the rela-
tionship between NAFLD and dementia. Influence of other fac-
tors, including age, sex, ethnicity, and diagnosis, also requires 
further investigation.
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Abbreviations: 
CI, confidence interval; NAFLD, non-alcoholic fatty liver disease

Hazard ratio Hazard ratio

Study or subgroup Log (hazard ratio) SE Weight (%) IV, random, 95% CI IV, random, 95% CI

Labenz et al.4 (2021) -0.0221 0.0313 19.3 0.98 (0.92, 1.04)

Shang et al.3 (2021) -0.2717 0.2359 0.6 0.76 (0.48, 1.21)

Jeong et al.1 (2022) 0.0484 0.0146 34.1 1.05 (1.02, 1.08)

Kim et al.7 (2022) 0.0487 0.0049 41.9 1.08 (1.04, 1.06)

Shang et al.8 (2022) 0.3188 0.1140 2.5 1.38 (1.10, 1.72)

Xiao et al.5 (2022) -0.0861 0.1454 1.6 0.92 (0.69, 1.22)

Total (95% CI) 100.0 1.04 (1.00, 1.08)

Heterogeneity: Tau2=0.00, chi2=13.35, df=5 (P=0.02), I2=63%

Test for overall effect: Z=2.03 (P=0.04)

Figure 1. Forest plot of non-alcoholic fatty liver disease and the risk of dementia. SE, standard error; CI, confidence interval; NAFLD, non-alco-
holic fatty liver disease.
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