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 Dementia is an emerging burden associated with significant 
morbidity and mortality in aging populations. In recent decades, 
dementia prevalence has continually increased in Korea1 as well as 
globally and is showing no signs of slowing down burden.2 Demen-
tia is often accompanied by immobility and malnutrition, and 
eventually requires significant support from others; in fact, the 
medical care costs for individuals with dementia are remarkably 
greater than those for cancer, heart disease, or other chronic diseas-
es.3 In this context, risk factors for the development of dementia are 
of significant interest as they can be lead to prevention and manage-
ment to mitigate this growing epidemic. 

A number of modifiable and nonmodifiable risk factors for cog-
nitive decline and dementia have been well identified and verified. 
These include aging, diabetes, smoking, low physical activity, sed-
entary lifestyle, poor diet, excess alcohol consumption, family his-
tory, apolipoprotein E4 phenotype, midlife obesity, midlife high 
cholesterol, hypertension, depression, and lower educational level.4 
In terms of body weight, underweight and obesity at midlife are as-
sociated with an elevated risk of dementia,5,6 whereas reversed cau-
sation exists between dementia risk and late life obesity.6 Recently, 
obese individuals with normal metabolic profiles, called metaboli-
cally healthy obese, in late life demonstrated lower risk of overall 

dementia and Alzheimer disease, while obese individuals with ab-
normal metabolic profiles, called metabolically unhealthy obese, 
had increased risk of Alzheimer’s disease, indicating a complex rela-
tionship between obesity status and dementia risks.7 In addition, 
weight loss usually precedes clinical diagnosis of dementia by ap-
proximately 10 years.8 

However, most studies are based on body mass index (BMI) 
measured at baseline, without any data over follow-up despite its 
variability. As an individual’s body weight often varies over time, 
this may affect the risk of developing dementia or cognition-related 
disorders. Bae and Park9 investigated the association between vari-
ability in BMI with the risk of developing cognitive impairment us-
ing an aging cohort Korean Longitudinal Study of Aging over a fol-
low-up of approximately 6 years. In this well-established database 
of 3,477 individuals who had no evidence of cognitive impairment 
at baseline, biennial BMI measurements were recorded and cogni-
tive performance was assessed by the Korean version of the Mini-
Mental State Examination (K-MMSE). Two separate methods 
were applied to evaluate individual variability in body weight: (1) 
objective index: average successive variability (ASV) defined as the 
average of absolute difference in BMI between three successive 
measurements and (2) subjective index: self-reported frequency of 
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weight changes over 5 kg during the past year. For example, an 
ASV of 1 indicates either an increase or a decrease of 1 kg/m2 in 
BMI. Individuals with the highest variation in BMI or a high fre-
quency (more than three times) of self-reported weight changes 
had a significantly higher likelihood of developing cognitive impair-
ment with odds ratio of 1.52 and 3.42, respectively. Furthermore, 
regardless of the overall weight change trends, self-reported fre-
quency of weight changes showed consistent association with pro-
gression of cognitive impairment. Although there was no signifi-
cant association between ASV and severe cognitive impairment 
(K-MMSE ≤ 17), this is not surprising because the numbers of in-
dividuals who developed severe cognitive impairment were rela-
tively small due to the short duration of follow-up time and rela-
tively young participants (27.8% of the study population were aged 
over 65 years). 

Recent accumulating evidence, including the present proposal, 
shows that body weight variability may have a role in predicting in-
cident dementia10,11 or cognitive impairment,9 independent from 
baseline status of obesity. Although the underlying mechanism be-
tween body weight variability and cognitive decline has not been 
investigated in humans yet, a mouse study showed that weight fluc-
tuations aggravated hepatic steatosis, insulin resistance, and adipose 
tissue dysfunction, which are important contributors for demen-
tia.12 Regarding body composition, regained body weight predomi-
nately consists of fat, whereas weight loss is usually caused by losing 
both fat and fat-free tissue, including muscle.13 A major limitation 
of BMI is that it cannot differentiate between fat and lean body 
mass, and involuntary loss of skeletal muscle followed by compen-
satory consumption of high calorie food may result in sarcopenia 
or sarcopenic obesity, which are recently reported to have signifi-
cant relationships with impaired cognitive function in a longitudi-
nal dataset of elderly individuals.14 

Comparing with two previous retrospective studies,10,11 which 
used relatively inaccurate information of International Classifica-
tion of Diseases, tenth revision (ICD-10) codes with or without 
prescription data of antidementia drug for defining dementia, the 
present study analyzed objective methods for evaluating cognitive 
function (K-MMSE) from well-established prospective cohort 
data.9 Moreover, using two independent definitions of body weight 
variability has improved the consistency of the study findings. 

However, there are several limitations that should be complement-
ed by future research. As Bae and Park9 did not show differences in 
K-MMSE at baseline by ASV and baseline K-MMSE scores were 
not adjusted in the logistic models, this finding should be interpret-
ed with caution. Considering that individuals with the greatest 
quintile of ASV were likely to have many of the dementia risk fac-
tors in Table 1 of Ref. 9, they may have lower K-MMSE scores at 
baseline, which would lead to more rapid progression of cognitive 
decline. Analyzing the association of body weight variability with 
cognitive impairment after stratification of the study population by 
obesity status at baseline would provide more information regard-
ing complex relationship between obesity and weight fluctuation. 
The authors9 described the mean values of BMI changes in the 
lowest (Q1) and greatest (Q5) quintile of ASV, which were 0.2 and 
2.7, respectively, during 4 years. Exploring the optimal cut off 
points of ASV will provide more practical information to clinicians 
to assess dementia risk based on body weight variability. 

This study has contributed to our understanding of the risk of 
dementia progression in Asian populations. Although further in-
vestigations are necessary for determining whether body weight 
variability itself can cause incident dementia or act as a predictive 
marker for dementia, it is important for health care providers to 
consider body weight variability as a potential indicator for identi-
fying high risk patients with dementia. In an era of big data and ar-
tificial intelligence, integrating patients’ longitudinal data of body 
weight and interpreting their variability to assess individuals’ risks 
for diseases, including dementia, is a plausible approach. 
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