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Abstract.
Background: The evidence regarding dementia and late-life weight change is inconsistent, and data on body weight fluctuation
and dementia are limited.
Objective: To test the hypothesis that weight loss and substantial weight fluctuation predict cognitive decline independent
of body weight and traditional risk factors of dementia.
Methods: This study utilized longitudinal data from the National Alzheimer’s Coordinating Center for 10,639 stroke- and
dementia-free older adults (60.9% female, mean age 71.6 years, median follow-up 5.5 years). Trends in weight change and
weight fluctuation were estimated for each individual by regressing repeated body weight measurements on time. Cognitive
decline was examined as diagnostic progression from normal to mild cognitive impairment (MCI) or dementia and from MCI
to dementia.
Results: Compared to participants with stable weight, those with weight loss had increased odds of diagnostic progression
(adjusted OR = 1.35, 95%CI [1.21, 1.51]). Also, large weight fluctuation was associated with increased odds of diagnostic
progression (OR comparing the extreme quartiles = 1.20, 95%CI [1.04, 1.39]) after adjusting for traditional risk factors for
dementia and body weight change. The magnitude of the association appeared larger among those older than 80 and those
with 3 or more cardiometabolic risk factors at baseline (both p for interaction < 0.05).
Conclusion: Weight loss and substantial weight fluctuation during late-life were associated with increased odds of cognitive
decline independent of body weight and traditional risk factors of dementia. Our results suggested the linkage between
late-life body weight instability and cognitive decline especially among those with greater age or higher cardiometabolic
risk.
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INTRODUCTION

Alzheimer’s disease and other dementias are a
critical health problem among older adults, with
about 50 million existing cases and 10 million new
cases diagnosed worldwide every year [1]. Given
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the irreversible nature and tremendous burden of the
disease, it is particularly important to identify poten-
tially modifiable risk factors. While midlife obesity
has been identified as a risk factor for dementia [2,
3], the association in late-life is inconsistent [4–9].
Many studies suggest that late-life weight loss is asso-
ciated with an increased risk of cognitive decline
[4–7], while other studies also show a similar rela-
tionship between late-life weight gain and dementia
[8, 9]. Also, it is unclear whether the association dif-
fers between participants with normal cognition and
those with mild cognitive impairment (MCI).

Emerging evidence also suggests that large visit-
to-visit body weight fluctuation could be linked to
major adverse health outcomes such as total mor-
tality and cardiovascular mortality [10, 11]. Body
weight fluctuation, which refers to intra-individual
weight loss and gain over a period of time, may indi-
cate the inability to maintain intrinsic physiological
stability. This speculation is consistent with increas-
ing data showing associations between fluctuation
of metabolic biomarkers (e.g., blood pressure, glu-
cose level, cholesterol level, and body weight) with
cardiovascular events [12–15]. Giving the shared
modifiable risk factors for cardiovascular diseases
and dementia [16–18] and the considerable overlaps
between cerebrovascular and Alzheimer’s disease
pathology [19], large visit-to-visit metabolic fluctu-
ation may have a role in risk for cognitive decline
as well. There are studies suggesting that large
weight fluctuations may be associated with cognitive
decline [20–23]. However, it is unclear whether such
association differs between participants with normal
cognition and those with MCI; it is also undetermined
whether the putative association of body weight fluc-
tuation with cognitive decline is independent of the
longitudinal trend in body weight change.

To investigate the relationship between longitudi-
nal trend in body weight change and body weight
fluctuation and cognitive decline, we utilized longi-
tudinal data from National Alzheimer’s Coordinating
Center (NACC).

MATERIALS AND METHODS

Study population

The study population came from the NACC’s Uni-
form Data Set (http://naccdata.org). Established by
National Institute on Aging to collect data from
nationwide Alzheimer’s Disease Research Centers
(ADRCs) in the United States, NACC serves as one

Fig. 1. Study flow chart.

of the largest Alzheimer’s disease databases with
standardized clinical and neuropathological research
data. We used data collected from 37 past and cur-
rent ADRCs between September 2005 and September
2020, with details described elsewhere [24]. Among
30,956 total individuals in the NACC database, those
who were over 50 years old at baseline, with body
weight measurements from at least 3 visits, and free
of clinically diagnosed dementia and stroke at the
initial visit were included. We excluded patients with
stroke to restrict confounding and reduce the issue of
reverse causation. 11,207 participants met the crite-
ria. Among them, 7,742 had normal cognition, 568
had impaired-not-MCI, and 2,897 had MCI at the
initial visit (see the flowchart in Fig. 1). We then
excluded those with impaired-not-MCI given that
the proportion is small and is a transitional period
between normal cognition and MCI with equivocal
clinical importance. Ultimately, 10,639 participants
were enrolled. They were followed up approximately
annually (interquartile range: 1.0–1.2 years), with
body weight and cognitive status recorded at each
visit.

Body weight assessment

Each participant had three or more body weight
measurements with a median of six (interquartile

http://naccdata.org
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range: 4–9) per person. Body weights measured after
the occurrence of the primary outcome, i.e., diagnos-
tic progression of cognitive function, were not used.
We assessed baseline body weight (at the first visit),
body weight change, and body weight fluctuation.
Body weight change refers to the rate of change (in
kg/year) calculated in a linear regression model for
each individual’s body weight measurements over
time. Visit-to-visit body weight fluctuation (in kg)
was defined as the root mean square error (RMSE)
from the same linear regression model. We used the
same model to estimate weight change and weight
fluctuation for each individual so that weight fluctua-
tion reflects the residual weight variability that is not
captured by weight change. A schematic graph is pro-
vided in the Supplementary Material (Supplementary
Figure 1). In our sensitivity analyses (see below), we
also used the coefficient of variation (CoV), a com-
monly used measure defined as the standard deviation
divided by the mean, to assess body weight fluctua-
tion.

Cognitive status assessment

Cognitive status was classified into normal cog-
nition, MCI, and dementia. It was made by the
study clinician (often reviewed by a consensus panel,
typically including neurologists, neuropsychologist,
geriatricians, etc.) at each visit according to the
modified Petersen criteria for MCI [25] and the
NINCDS-ADRDA criteria for dementia [26]. The
primary outcome of the study was diagnostic pro-
gression across longitudinal visits. To be specific,
participants progressing from normal cognition to
MCI or dementia, or from MCI to dementia during
the follow-up period were defined as having cognitive
decline. We also assessed progression in cognitive
and functional status using the CDR® Dementia
Staging Instrument. Specifically, we used the Clinical
Dementia Rating Scale Sum of Boxes (CDR-SOB)
score that was quantified at each visit [27].

Assessment of other covariates

Demographic characteristics, including age, gen-
der, years of education, and race, along with weight,
height, smoking habits, Apolipoprotein E (APOE) �4
carrier status, and medical history (such as hyper-
tension, diabetes mellitus, hypercholesterolemia,
depression, heart attack, atrial fibrillation, and con-
gestive heart failure) were collected according to the
NACC’s Uniform Data Set data collection protocol

[28]. These variables were considered as potential
confounding factors in the analyses.

Statistical analysis

In primary analyses, we analyzed the association
of body weight change and body weight fluctuation
with cognitive decline. We first investigated the rela-
tion between body weight change (in kg/year) and
diagnostic progression using a logistic regression
model with adjustment for potential confounders,
including baseline cognitive diagnosis, age, gender,
race, weight, height, years of education, smoking
habits, APOE �4 carrier status, medical history
(including hypertension, diabetes mellitus, hyperc-
holesterolemia, heart attack, atrial fibrillation, and
congestive heart failure), depression status (whether
diagnosed and whether treated), and years of follow-
up. Body weight change was classified into three
categories, i.e., weight loss (< –1 kg/year, which is the
bottom quartile), stable weight (weight change within
1.0 kg/year) and weight gain (≥1 kg/year). 1 kg/year
was selected based on the distribution of body weight
change to facilitate an intuitive clinical interpretation.
The analysis using body weight change as a con-
tinuous variable is not reported due to the observed
non-linear association.

We then investigated the association between visit-
to-visit body weight fluctuation (in kg) and diagnostic
progression using a logistic regression model, with
adjustment for the confounding factors just described
above. To assess the association of body weight fluc-
tuation with cognition decline independent of body
weight change over time, we further adjusted for
the rate of weight change (in kg/year) in the anal-
ysis. Body weight fluctuation was analyzed both as a
continuous variable and a quartile-based categorical
variable.

We performed the above analyses for the sample
as a whole and then separately for participants with
normal cognition and with MCI at the initial visit.
To assess whether the association was modified by
baseline cognitive status (either normal cognition or
MCI) and the interaction between weight fluctuation
and weight change, a product term was added to the
models.

In our secondary analyses, we assessed cogni-
tive decline by the slope (i.e., rate of change) of
the CDR-SOB score (in points/year), derived from a
time-adjusted linear mixed effect model with random
intercept and slope to account for inter-individual dif-
ferences in baseline score and rates of change over
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time. The association between body weight fluctu-
ation and estimated slope of CDR-SOB score was
assessed in a linear regression model. To assess poten-
tial effect modification, we stratified the analysis
by gender, age, follow-up period, and the number
of cardiometabolic risk factors. For cardiometabolic
risk, we categorized participants into low-risk and
high-risk groups according to the number of car-
diometabolic risk factors (including ever smoker,
heavy drinking, obesity, history of hypertension, dia-
betes mellitus, and hypercholesterolemia) that each
participant had at baseline. Participants with no more
than two risk factors were classified into the low-risk
group, and those with more than two risk factors were
classified into the high-risk group. We conducted the
above analyses in the fully adjusted models.

In the sensitivity analyses, we used CoV to mea-
sure body weight fluctuation. In order to compare the
association estimates between RMSE and CoV, stan-
dardized z-scores were used for both measures. We
also used an alternative approach, i.e., mixed-effect
model to estimate body weight change and body
weight fluctuation. As inflammation related mech-
anisms have been suggested to link body weight to
cognitive decline [29, 30], we further adjusted for the
use of anti-inflammatory medications in the analyses.

For participants with missing body weight mea-
surements (5.1% of total repeated measurements),
only available body weight measurements con-
tributed to the models that estimated body weight
change and body weight fluctuation. Other covari-
ates with incomplete data (less than 5.0%) were
handled by adding an additional category indicat-
ing missing values. All effect estimates are given
with corresponding 95% confidence intervals. All p-
values presented are two-sided, with a p-value of 0.05
or less considered statistically significant. Statistical
analyses were performed using R version 3.6.1. (R
Foundation for Statistical Computing, Vienna, Aus-
tria).

RESULTS

There were 10,639 participants included in the
study. Of them, 6,483 (60.9%) were female and the
mean (SD) age at baseline was 71.6 (8.7) years.
7,742 (72.8%) participants had normal cognition
while 2,897 (27.2%) were classified as having MCI
at baseline. The characteristics of the participants
are summarized in Table 1 according to their weight
change status and Supplementary Table 1 according

to their weight fluctuation status. Over the median
follow-up of 5.5 (interquartile 3 to 8) years, 2,900
(27.3%) participants had diagnostic progression, with
1,727 (16.2%) progressing from normal cognition to
MCI, 170 (1.6%) from normal cognition to dementia,
and 1,003 (9.4%) from MCI to dementia.

Longitudinal body weight change and cognitive
decline

Compared to participants with stable weight over
time, weight loss was associated with increased odds
of diagnostic progression (OR = 1.35, 95%CI [1.21,
1.51]), as was weight gain over time (OR = 1.18,
95%CI = [1.01, 1.37]), after adjusting for potential
confounding variables in the model as shown in
Table 2. Similar relationship was observed both for
participants with normal cognition and MCI at base-
line.

Visit-to-visit body weight fluctuation and
cognitive decline

Large visit-to-visit body weight fluctuation was
associated with higher odds of diagnostic progression
(OR comparing the highest to lowest quartile = 1.23,
95%CI [1.06, 1.42], p for trend = 0.002) after adjust-
ing for potential confounding variables. After further
adjusting for body weight change, large body weight
fluctuation was still associated with increased odds
of diagnostic progression, albeit slightly attenuated,
(OR = 1.20, 95%CI [1.04, 1.39], p for trend = 0.006)
as shown in Table 3. Similar association was observed
for both participants with normal cognition and MCI
at baseline.

Consistently, large body weight fluctuation was
associated with greater increase in CDR-SOB score
progression (p < 0.001) after fully adjusting for
potential confounders including body weight change
as shown in Supplementary Table 2. The estimated
association was more pronounced in participants with
normal cognition at baseline compared to those with
MCI (p for interaction < 0.001).

Subgroup and sensitivity analyses

In subgroup analyses, the association of body
weight fluctuation with diagnostic progression of
dementia did not differ significantly by body weight
change group (i.e., weight loss, stable weight, or
weight gain), gender, or follow-up period. How-
ever, effect modifications were noted by age and
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Table 1
Participant characteristics by groups of body weight change∗

Characteristics∗∗ Overall Weight loss Stable weight∗∗∗ Weight gain
(n = 10,639) (n = 2,601) (n = 6,858) (n = 1,180)

Age at first visit, y 72 ± 9 73 ± 9 71 ± 9 70 ± 9
Women, % 60.9 59.6 61.2 60.3
White, % 82.7 80.2 83.6 82.6
Education, y 16 ± 3 16 ± 3 16 ± 3 16 ± 3
Body mass index, kg/m2 27.3 ± 5.0 29.1 ± 5.4 26.6 ± 4.6 27.3 ± 4.7
Body weight, kg 76.4 ± 16.8 81.7 ± 17.4 74.0 ± 15.9 76.5 ± 15.5
APOE �4 carrier, % 33.5 35.2 32.2 37.2
Current smoker, % 3.5 4.6 2.9 4.4
Follow-up period, y 6 ± 3 5 ± 3 6 ± 3 4 ± 2
Weight fluctuation, kg 1.5 ± 1.3 1.9 ± 1.6 1.4 ± 1.1 1.6 ± 1.6
Cognitive status at baseline
7 Normal cognition, % 72.8 63.3 73.4 57.1

MCI, % 27.2 36.7 26.6 42.9
Cognitive status at final visit

Normal cognition, % 58.7 48.4 62.3 49.9
MCI, % 30.3 36.7 29.5 34.6
Dementia, % 11.0 14.9 8.2 15.5

Past history
Ever smoked, % 45.3 50.1 43.4 45.4
Heavy drinking, % 3.7 4.0 3.4 4.8
History of depression, % 20.0 22.0 18.3 25.4
History of hypertension, % 48.4 57.0 44.7 51.1
History of diabetes, % 11.3 15.9 9.3 12.8
History of hypercholesterolemia, % 50.1 53.0 49.8 53.4
History of cardiovascular disease, % 5.7 8.1 4.7 5.9
Obesity at baseline, % 24.2 36.3 19.0 27.8

∗The body weight changes for overall participants were –0.38 kg/year±1.56 kg/year (mean ± SD). ∗∗Characteristics at initial visit are given
as mean ± SD or percentage except where otherwise noted. ∗∗∗Classified as body weight change ranging from –1.0 kg/year to 1.0 kg/year.

Table 2
Association of body weight change over time with diagnostic progression

By category of body weight change over time

Weight loss Stable weight∗∗ Weight gain

Overall cognitive decline (n = 10,639)#

Events/participants 893/2,601 1,657/6,858 350/1,180
OR∗ (95%CI) 1.35 (1.21, 1.51) 1.00 1.18 (1.01, 1.37)

Normal cognition at baseline (n = 7,742)
Events/participants 553/1,742 1,169/5,279 175/721
OR∗ (95%CI) 1.29 (1.13, 1.48) 1.00 1.12 (0.91, 1.36)

Mild cognitive impairment (MCI) at baseline (n = 2,897)
Events/participants 340/859 488/1,579 175/459
OR∗ (95%CI) 1.44 (1.18, 1.75) 1.00 1.24 (0.97, 1.57)

∗Odds ratios were estimated with adjustment for baseline cognitive status, age, sex, race, weight, height,
years of education, smoking habits, APOE �4 carrier status, medical history (including hypertension,
diabetes mellitus, hypercholesterolemia, heart attack, atrial fibrillation, and congestive heart failure),
depression status (whether diagnosed and whether treated), and years of follow-up. ∗∗Reference level,
with body weight change ranging from –1.0 kg/year to 1.0 kg/year. # p for interaction between baseline
cognitive status and body weight change was 0.270.

cardiometabolic risk, and the association of body
weight fluctuation with the diagnostic progression
of dementia was more pronounced in older partici-
pants (p for interaction = 0.009) and those with high

cardiometabolic risk (p for interaction < 0.001), as
shown in Fig. 2. In the sensitivity analyses, similar
associations were also observed when the coefficient
of variation was used to quantify body weight fluctu-
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Table 3
Association of body weight fluctuation with diagnostic progression

By quartile of body weight fluctuation∗∗ Continuous
visit-to-visit
body weight
fluctuation

1st Quartile∗∗∗ 2nd Quartile 3rd Quartile 4th Quartile p for trend Per SD p

Overall cognitive decline (n = 10,639)#

Events/participants 803/2,660 721/2,660 726/2,659 650/2,660 – – –
OR∗ (95%CI) 1.00 1.03 (0.90, 1.17) 1.14 (0.99, 1.30) 1.20 (1.04, 1.39) 0.006 1.09 (1.04, 1.15) < 0.001

Normal cognition at baseline (n = 7,742)
Events/participants 494/1,791 472/1,957 469/1,948 462/2,046 – – –
OR∗ (95%CI) 1.00 0.95 (0.81, 1.11) 1.04 (0.88, 1.23) 1.13 (0.94, 1.35) 0.115 1.09 (1.03, 1.16) 0.005

Mild cognitive impairment (MCI) at baseline (n = 2,897)
Events/participants 309/869 249/703 257/711 188/614 – – –
OR∗ (95%CI) 1.00 1.18 (0.94, 1.48) 1.36 (1.08, 1.72) 1.30 (1.01, 1.68) 0.017 1.10 (1.01, 1.21) 0.040

Odds ratios were estimated with adjustment for baseline cognitive status, age, sex, race, weight, height, years of education, smoking habits,
APOE4 carrier status, medical history (including hypertension, diabetes mellitus, hypercholesterolemia, heart attack, atrial fibrillation, and
congestive heart failure), depression status (whether diagnosed and whether treated), years of follow-up, and body weight change. ∗∗Range
of each quartile: Q1: ≤ 0.70 kg; Q2: 0.70 kg to ≤ 1.25 kg; Q3: 1.25 kg to ≤ 2.00 kg; Q4: > 2.00 kg. ∗∗∗Reference level. # p for interaction
between baseline cognitive status and body weight fluctuation was 0.137.

Fig. 2. Adjusted odds ratio of diagnostic progression associated with body weight fluctuation between different subgroups. (p for inter-
action between subgroups = 0.319 for body weight change, 0.741 for gender, 0.009 for age, 0.701 for follow-up period, and < 0.001 for
cardiometabolic risks). ∗The analyses were conducted in the fully adjusted model. ∗∗Stable weight refers to body weight change from
–1.0 kg/year to 1.0 kg/year. ∗∗∗Low cardiometabolic risk referred to participants with 2 or fewer cardiometabolic risk factors at baseline.
∗∗∗∗High cardiometabolic risk refers to participants with 3 or more recognized cardiometabolic risk factors at baseline.

ation (Supplementary Table 3). The associations also
remained essentially the same after using a mixed-
effect model to estimate body weight change and
body weight fluctuation (Supplementary Tables 4 and
5) and further adjusting for anti-inflammatory medi-
cations (Supplementary Tables 6 and 7).

DISCUSSION

Our study, based on a longitudinal cohort of older
adults free of stroke and dementia at baseline, found
that weight loss over a period of four to nine years
was associated with greater odds of cognitive decline.
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Substantial visit-to-visit body weight fluctuation was
also associated with increased odds of cognitive
decline, independent of weight loss or gain. Such
association was more pronounced among those at
older age or with higher cardiometabolic risk.

While obesity in midlife is a risk factor for mortal-
ity, morbidity in general, and dementia in particular,
the association between body weight and demen-
tia is more complex in late life, and in fact many
studies suggest an “obesity paradox”, where there
is higher risk of disease with lower body weight in
many studies beginning in late life [31–33]. In the
current study, we tried to better understand this para-
dox by looking at change in body weight over time.
We found that the odds of cognitive decline increased
in those who had weight loss over time, consistent
with previous reports [4, 5], both in those with nor-
mal cognition and those with MCI at baseline. Also,
we found that compared to participants with sta-
ble weight, both participants with weight loss and
those with weight gain had increased odds of cogni-
tive decline. The findings are similar to a nationwide
study in Korea [9], where both weight loss and weight
gain were found to be associated with the risk of
dementia.

This study extends the observations from previous
cohorts [20–23] that linked large body weight fluctu-
ation to higher dementia risk in several ways. First,
we assessed the association in those with and with-
out cognitive decline at baseline. Second, to test the
hypothesis that body weight fluctuation was associ-
ated with cognitive decline independent of baseline
body weight, body weight change, and traditional risk
factors for dementia, we adjusted for these factors
simultaneously in our models. Our findings suggest
that body weight fluctuation could be a risk factor for
cognitive decline. Since we observed the association
among people with normal cognitive and mild cog-
nitive impairment, suggesting that weight fluctuation
could either be a risk factor or an early-stage marker
of cognitive decline. If the observed association is
causal, the consistent results across both subgroups
highlight the importance of body weight management
for the prevention of dementia regardless of cognitive
status through, for example, paying more attention to
the elderly people with weight change greater than
1 kg/year. Also, the effect of weight fluctuation was
only slightly attenuated after further adjusting for
body weight change, similar to findings in a 20-year
follow-up study of older women [21]. This finding
is in many ways expected, given that in our study
weight fluctuation was defined as the residual vari-

ability in body weight beyond the trend in weight
change. Additionally, we found that this novel associ-
ation between body weight fluctuation and cognitive
decline was stronger among those with high car-
diometabolic risk and those over age 80, suggesting
that body weight fluctuation may reflect frailty status
in older adults.

The mechanisms that might link body weight
fluctuation to dementia are not fully understood.
Mechanisms related to endocrine disturbance and
adipocyte inflammation could be one explanation.
According to an animal study, body weight fluc-
tuation may cause greater adipocyte inflammation
compared to consistent obese state [34]. There was
also evidence from epidemiological studies suggest-
ing a more abdominal fat distribution arising from
body weight fluctuation [35, 36]. Altogether, previ-
ous studies suggested that greater weight cycling may
induce dysregulation of adipose tissue and contribute
to accelerated aging, including cognitive impairment.
Our study also found a stronger association between
weight fluctuation and cognitive decline among those
with high cardiometabolic risk or older age, further
suggesting the potential link between weight cycling,
age-related morbidity, and frailty. On the other hand,
the association could also be explained by reverse
causation, i.e., weight loss and large weight fluctua-
tion could be the prodromal symptoms of dementia
[37]. For instance, there is evidence that many indi-
viduals lose their sense of smell prior to the onset of
dementia [38, 39], which may lead to loss of appetite.
In addition, small functional changes may make it
more difficult to obtain or prepare food, which could
lead to a change in dietary patterns or to dietary reduc-
tions.

Our study has several limitations. First, body
weight fluctuation could partly result from measure-
ment error. Nevertheless, the consistent associations
observed across different cognitive subgroups using
different metrics of variability suggest that our main
findings are unlikely to be fully explained by mea-
surement error. Second, our follow-up period over
a median of 5.5 years was not long enough to
establish the temporal order of the association of
body weight change and fluctuation with cognitive
decline, which needs to be confirmed in studies with
longer follow-ups. Third, there was no information
on whether weight loss and gain were intentional or
unintentional, which may reflect different physiolog-
ical changes. Residual confounding also cannot be
ruled out given the observational nature of our study.
Fourth, our study is based on a volunteer cohort with
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high levels of education and predominantly white. In
addition, such cohorts are often enriched in those with
higher risk of dementia onset due to family history or
subclinical symptoms [40]. The baseline body weight
in the current study was quantified in late life, which
may not necessarily reflect the weight status during
mid-life or earlier adulthood. Cautions are warranted
when generalizing the findings to community-based
or younger populations. On the other hand, our study
is novel in that we assessed both body weight change
and weight fluctuation as well as their joint impact
on cognitive decline in older adults free of stroke
and dementia at baseline. In addition, this prospective
cohort had more than 10,000 participants with com-
prehensive assessment of cognitive status, allowing
for studying the relationship across a wider cog-
nitive spectrum, and sufficient statistical power for
subgroup analyses to assess the important effect mod-
ification by age and cardiometabolic risk.

To conclude, in this cohort of older adults free
of stroke and dementia, weight loss and substan-
tial weight fluctuation were associated with increased
odds of cognitive decline independent of body weight
and traditional risk factors for dementia. The asso-
ciation of weight fluctuation with cognitive decline
was stronger among those with older age or higher
cardiometabolic risk. Further studies with longer
follow-up duration are needed to test whether weight
loss and large weight fluctuation are solely prodromal
symptoms of dementia or risk factors that exacerbate
cognitive decline.
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