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ABSTRACT
Objective: To examine the relationship of early BMI change with subsequent cognitive decline, CSF AD biomarkers alterations, 
and progression to dementia in patients with PD.
Methods: Study data were prospectively collected from the PPMI cohort. Weight/height data at enrollment and second-year 
clinical visit were utilized to calculate BMI change. Cognitive tests and CSF AD biomarkers were measured at enrollment and 
each visit during the 5-year follow-up. Generalized linear mixed analyses were employed to identify the impact of BMI change on 
the deterioration of cognitive performance and CSF AD biomarkers alterations. Cox regression analyses were employed to assess 
the relationship of BMI change with dementia conversion.
Results: BMI loss predicted a more rapid deterioration in global cognitive performance over time. Regarding specific cognitive 
domains, participants in the BMI loss group experienced a significantly more rapid decline in verbal episodic memory, language, 
and processing speed/attention compared with those in the stable BMI group. Additionally, patients in the BMI gain group 
showed a slower decline in verbal episodic memory than those in the stable BMI group. BMI loss predicted a more rapid longitu-
dinal decrease of CSF Aβ42 over time. BMI change was not associated with the risk of progression to dementia.
Conclusions: Early BMI loss is a risk factor for faster decline in cognition and longitudinal decrease of CSF Aβ42. These findings 
emphasize the need to monitor early BMI change in PD patients. Attention to early BMI change may help identify those at greater 
risk of cognitive decline.

1   |   Introduction

Parkinson's disease (PD) is a prevalent neurodegenerative dis-
ease associated with the deposition of aggregated α-synuclein 
[1, 2]. While PD remains classified as a paradigmatic movement 
disorder, it is increasingly recognized for its extensive array of 
non-motor symptoms [3]. Cognitive decline is a common non-
motor symptom in PD, with dementia being a common com-
plaint in the advanced stages of this disease [4]. Most PD patients 
are likely to develop dementia if they survive more than a decade 
following diagnosis [4, 5]. Cognitive decline and even conversion 
to dementia have significant adverse implications for functional 

status, quality of life, caregiver burden, and healthcare-related 
expenditures in PD patients [5–7]. These adverse implications 
highlight the urgency of a better understanding of modifiable 
risk factors and potential pathophysiological mechanisms for 
the deterioration of cognitive performance. Identifying useful 
predictors of cognitive decline would have major clinical bene-
fits in PD management.

Weight change was associated with accelerated biological aging 
[8]. PD patients may experience weight loss and weight gain in 
different stages of the disease [9]. Although weight loss is an im-
portant problem encountered at any disease stage, weight gain 
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is always under-recognized [10–12]. In fact, weight gain is com-
mon [9]. Prior literature showed that weight change has been 
related to PD onset and motor progression [13, 14]. Body weight 
change, especially weight loss, significantly increased the risk 
of PD incidence [13]. Weight loss had an association with a 
more rapid cognitive decline, while weight gain had an associa-
tion with more slowly motor progression [14]. PD patients with 
weight loss showed a more rapid striatal dopaminergic degener-
ation [11]. Furthermore, PD patients with a change in body mass 
index (BMI) of more than 10% had a significantly increased risk 
of mortality [10]. However, there is limited and conflicting in-
formation regarding the association between BMI change and 
subsequent deterioration in global cognition and different cogni-
tive domains. Additionally, there is a lack of evidence on the as-
sociation of BMI change, cerebrospinal fluid (CSF) Alzheimer's 
disease (AD) biomarkers alterations, and conversion to demen-
tia in PD.

Thus, we aimed to determine the longitudinal associations 
of early BMI change with subsequent deterioration in global 
cognitive performance and specific cognitive domains in PD. 
Secondary aims were to determine whether early BMI change 
leads to CSF AD biomarker alterations and progression to 
dementia.

2   |   Methods

2.1   |   Participants and Study Design

All participants in the study were enrolled from the Parkinson's 
Progression Biomarker Initiative (PPMI) database (www.​
ppmi-​info.​org/​data) [15], an ongoing prospective multi-center 
longitudinal study aimed at investigating reliable biomarkers 
for PD progression, previously described in detail [15, 16]. 
Data used in this study were gathered from the PPMI data-
base in April 2023. PD patients were included according to 
the following criteria: are 30 years or older at diagnosis; have 
bradykinesia combined with resting tremor, rigidity, or only 
asymmetric resting tremor or bradykinesia; have no treatment 
for PD, particularly without medications that might interfere 
with dopamine transporter imaging or CSF collection; and 
have no dementia. Furthermore, patients were followed up for 
5 years. The PPMI study was approved by the institutional re-
view board of all PPMI sites involved, and written informed 
consent was provided by each participant upon enrollment. 
All methods were conducted according to relevant guidelines 
and regulations.

2.2   |   Key Explanatory Variable

Weight and height data were acquired at enrollment and the 
second year clinical visit. BMI was calculated using height and 
weight data, expressed in kg/m2. BMI change was defined as 
follows: [(BMI at second year visit—BMI at enrollment)/BMI at 
enrollment] × 100 (%). Participants with BMI change < 0 were re-
garded as those with BMI loss. Participants with BMI change > 0 
were regarded as those with BMI gain. To distinguish between 
minor fluctuations and substantial changes, we classified BMI 
change for 2 years into three categories following a previous 

recommendation [9, 17]: BMI loss (> 3%), stable BMI (loss or 
gain ≤ 3%), and BMI gain (> 3%).

2.3   |   Assessment of Other Variables

Demographic characteristics and baseline clinical data were 
gathered, including age, gender, education (years), age at onset, 
and PD duration. Additionally, the Movement Disorder Society 
Sponsored Revision of the Unified Parkinson's Disease Rating 
Scale (MDS-UPDRS) Part III was utilized to measure the 
motor symptoms related to daily life [18]. The clinical stage of 
PD was identified using the Hoehn & Yahr (H&Y) stage [19]. 
Apolipoprotein E (APOE) genotypes were identified using 
allele-specific oligonucleotide probes labeled with a fluorogenic 
reporter (TaqMan method) [20]. Additionally, we divided pa-
tients into two groups in accordance with the ε4 allele: APOE 
ε4 carriers (APOE ε4+) and non-APOEε4 carriers (APOE ε4−).

2.4   |   Cognitive Assessments

Cognitive assessments were carried out to measure global cog-
nitive performance and specific cognitive domains, including: 
global cognitive function (MoCA), verbal episodic memory 
(Hopkins Verbal Learning Test [HVLT] Total Recall, HVLT 
Delayed Recall, and HVLT Recognition), visuospatial ability 
(Judgment of Line Orientation [JoLO]), executive function/
working memory (letter–number sequencing [LNS]), language 
(semantic fluency test), and processing speed/attention (sym-
bol digit modalities test [SDMT]). Cognitive assessments were 
completed by each participant at enrollment and each clinical 
visit during five-year follow-up. A higher cognitive score indi-
cates a better cognitive performance. The cognitive diagnosis of 
patients was made according to the criteria established in prior 
literature [21]. Cognitive diagnoses (normal cognition, mild 
cognitive impairment, or dementia) were assigned at each visit 
by the site investigator, a process that was fully implemented 
starting from study Year 3 [22]. The site investigator is provided 
with a guidance document for identifying dementia, which was 
meant to approximate PDD [23] criteria.

2.5   |   CSF AD Biomarkers

Detailed information of sample collection and processing has 
been documented (http://​www.​ppmi-​info.​org) [24]. Levels of 
CSF Amyloid-β42 (Aβ42), total tau (T-tau), and phosphorylated 
tau (P-tau) were quantified using an Elecsys electrochemilu-
minescence immunoassay (ECLIA) performed on a completely 
automated cobas e 601 analyzer (Roche Diagnostics, Basel, 
Switzerland).

2.6   |   Statistical Analysis

For demographic and clinical variables, descriptive statistics 
were described as median and interquartile range (IQR) for con-
tinuous variables and as percentage frequency for categorical 
variables. Mann–Whitney U tests and chi-square tests were em-
ployed for between-group comparisons (stable vs. gain and stable 
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vs. loss) of demographic and clinical variables. Generalized lin-
ear mixed analyses were employed to identify the impacts of 
BMI change over the first 2 years on cognitive deterioration and 
CSF AD biomarker alterations during 5-year follow-up. These 
analysis models interpreted the relationship between repeated 
measures and variables over time. We assessed BMI change 
as a potential predictor of cognitive deterioration and CSF AD 
biomarker alterations through interactions with visit time. Cox 
regression analyses were employed to assess the association of 
early BMI change with progression to dementia. The cumulative 
incidence of dementia conversion was compared between sub-
groups. All generalized linear mixed analyses and Cox regres-
sion analyses were adjusted for confounding factors, including 
age, sex, education, disease duration, APOE ɛ4 carrier status, 
and MDS-UPDRS III. Statistical analysis was conducted using 
SPSS 26.0, and values of p < 0.05 were regarded as significant.

3   |   Results

A total of 406 early PD patients who underwent longitudinal 
cognitive tests and CSF AD biomarker measurements were in-
cluded in the final analyses. Participants of this cohort had a 
median age of 62 years, with 34.6% being female. When using a 
3% BMI change as the cutoff, 52.96% of patients exhibited BMI 
change (either gain or loss), while 47.04% maintained a stable 
BMI. Table 1 describes the demographics and features of partic-
ipants across three categories of BMI change. Only the baseline 
MoCA score was associated with early BMI change. Patients in 
the BMI gain group had a lower baseline MoCA score than those 
in the stable BMI group (p = 0.016), and patients in the BMI loss 
group also tended to have a lower MoCA score compared with 
those in the stable BMI group (p = 0.069) but this difference was 
not significant.

We employed generalized linear mixed analyses to identify the 
predictive value of early BMI change in cognitive decline. The 
generalized linear mixed analyses showed that BMI loss pre-
dicted a more rapid deterioration in global cognitive function 
(MoCA, β = −0.446, p = 0.003) (Table 2) over time, and patients in 
the BMI loss group had a faster annual reduction of 0.446 points 
in MOCA score compared with those in the stable BMI group. 
Regarding specific-domain cognition, patients in the BMI loss 
group experienced a faster decline in verbal episodic memory 
(HVLT total recall, β = −2.66, p < 0.001; HVLT delayed recall, 
β = −2.335, p < 0.001; HVLT retention, β = −1.268, p = 0.033), 
language (Semantic fluency test, β = − 1.349, p = 0.017), and 
processing speed/attention (SDMT, β = −0.93, p = 0.048) com-
pared to those in the stable BMI group. Additionally, patients in 
the BMI gain group showed a slower decline in verbal episodic 
memory than those in the stable BMI group (HVLT retention, 
β = 1.47, p = 0.004).

We also employed generalized linear mixed analyses to identify 
the predictive value of early BMI change in CSF AD biomarker 
alterations. The generalized linear mixed analyses showed that 
BMI loss predicted a faster longitudinal decrease of CSF Aβ42 
over time (β = − 53.732, p = 0.049) (Table 3), and participants in 
the BMI loss group experienced a more rapid decrease in CSF 
Aβ42 level of 53.732 pg/mL per annum when compared to those 
in the stable BMI group. However, BMI loss was not associated 

with the longitudinal alterations of T-tau (β = 0.747, p = 0.819) 
and P-tau (β = 0.238, p = 0.423). Furthermore, associations 
between BMI gain and CSF AD biomarker alterations were 
not found.

To identify the potential predictive power of early BMI change 
in progression to dementia, Cox regression analyses were em-
ployed. We observed that the incidence of dementia conversion 
was higher in the BMI loss group compared to the stable BMI and 
BMI gain groups (5.47% vs. 4.32% vs. 4.82%) (Table 4). However, 
Cox regression analyses indicated that no significant difference 
existed in the risk of dementia conversion between the BMI loss 
and stable BMI groups (HR 1.417, 95% CI 0.508–3.961, p = 0.505).

4   |   Discussion

In this study, we found that early BMI loss could predict a more 
rapid decline in global cognitive function and three specific-
domain cognitions, including verbal episodic memory, lan-
guage, and processing speed/attention in PD regardless of 
potential confounding factors. There also existed an association 
between early BMI gain and slower deterioration of verbal epi-
sodic memory. Meanwhile, early BMI loss was a risk factor for a 
more rapid longitudinal decrease of CSF Aβ42. However, there 
was no association between BMI change and conversion to de-
mentia. These findings emphasize the need for monitoring BMI 
in early PD patients. Attention to early BMI change may help 
identify those at greater risk of cognitive decline.

Two recent studies used data from the PPMI cohort and conducted 
longitudinal analyses on the relationship between body weight 
change and cognitive decline [14, 25]. One study showed that lon-
gitudinal changes in body weight could predict global cognitive 
decline over time, but domain-specific cognitive status was not 
assessed [14]. Another examined the relationship between early 
weight change and subsequent decline in global and specific do-
main cognitive function, as well as other non-motor symptoms 
[25]. Our findings add to the existing evidence by assessing the as-
sociations between BMI change and the longitudinal alterations 
of CSF AD biomarkers, as well as conversion to dementia. Studies 
consistently found that body weight change was related to lon-
gitudinal deterioration of global cognition. However, there exist 
conflicting results on the relationship between weight change 
and longitudinal deterioration of specific cognitive domains. Kim 
and colleagues reported that patients with early weight loss had 
a more rapid deterioration in executive function, while patients 
with early weight gain had a slower deterioration in processing 
speed and attention. However, we found the association between 
early BMI loss and more rapid deterioration in three specific do-
main cognitions, including verbal episodic memory, language, 
and processing speed/attention in PD. Additionally, there existed 
an association between BMI gain and slower decline in verbal 
episodic memory. The previous studies methodologically differed 
from our study in some aspects that may lead to the conflicting 
findings. First, weight change was calculated using weight data at 
enrollment and the first-year visit in the previous study [25], and 
they ignored the effect of height [26]. BMI change was calculated 
using weight/height data at enrollment and the second-year clini-
cal visit in our study, and we longitudinally examined BMI change 
during a longer time period. Second, our study had a larger sample 
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size and shorter follow-up time than the previous study due to dif-
ferent inclusion criteria. Finally, 52.96% of patients exhibited BMI 
change (either gain or loss) and 47.04% maintained a stable BMI 
in our study. However, more than half of the patients (56.15%) 
were classified into the weight maintenance group in the previous 
study [25]. Despite the existing association between BMI change 
and cognitive decline, we failed to confirm the relationship of early 
BMI change with conversion to dementia in PD. However, there 
exists a tendency that patients in the BMI loss group had a higher 
incidence of progression to dementia compared to the BMI gain 
and stable BMI groups; this difference was not significant. It may 
be due to the follow-up period of the participants being relatively 
short, and the incidence of conversion to dementia was therefore 
relatively low. Additionally, the association between BMI loss and 
cognitive decline could be reverse causation, whereby individuals 

with a degree of cognitive impairment/AD pathology have a lower 
BMI and are more likely to cognitively decline over time.

The underlying pathological mechanism on the relationship 
between BMI loss and cognitive decline remains unknown, 
and there exist some plausible explanations. Prior studies in-
dicated a longitudinal relationship between weight loss and 
rapid striatal dopaminergic degeneration in PD [11, 14]. It 
has been found that dopaminergic degeneration, PD-specific 
mechanisms, has a correlation with cognitive decline and pos-
terior cortical thinning [27–29]. We found that patients in the 
BMI loss group were more likely to have higher MDS-UPDRS 
III scores than those in the stable BMI group, although there 
existed no significant difference(p = 0.092). The association 
between BMI change and cognitive decline may reflect overall 

TABLE 1    |    Differences in baseline characteristics of PD patients across the three categories of BMI change.

Variables
Total  

(n = 406)
BMI gain  

(n = 85)
Stable BMI 

(n = 191)
BMI loss 
(n = 130)

p p

Stable 
vs. gain

Stable 
vs. loss

Age (years) 62 (55–69) 61 (55–67) 63 (55–69) 63 (56–69) 0.197 0.794

Gender

Male 265 (65.4) 53 (62.4) 131 (68.6) 81 (62.3) 0.381 0.296

Female 141 (34.6) 32 (37.6) 60 (31.4) 49 (37.7)

Education (years) 16 (14–18) 16 (13–18) 16 (14–18) 16 (14–18) 0.546 0.418

Age of onset (years) 62 (55–68) 61 (54–67) 63 (54–69) 62 (55–68) 0.208 0.735

Disease duration 
(months)

3 (1–7) 3 (1–7) 3 (1–7) 3 (1–8) 0.871 0.91

APOE ɛ4carriers 100 (24.7) 17 (20.2) 52 (27.4) 31 (23.8) 0.249 0.565

MDS-UPDRS III 20 (14–26) 20 (15–27) 19 (14–24) 20 (15–28) 0.221 0.092

HY 2 (1–2) 2 (1–2) 2 (1–2) 2 (1–2) 0.801 0.105

MoCA 27 (26–29) 27 (25–28) 28 (26–29) 27 (26–29) 0.016 0.069

HVLT total recall 46 (39–53) 44 (37–52) 48 (40–53) 45 (38–54) 0.387 0.233

HVLT delayed recall 45 (37–54) 44 (36–51) 45 (38–53) 48 (39–55) 0.258 0.637

HVLT recognition 45 (37–53) 45 (37–52) 45 (37–54) 47 (38–53) 0.067 0.906

JoLO 13 (11–14) 12 (10–14) 13 (11–14) 13 (11–15) 0.571 0.946

LNS 12 (10–13) 12 (10–13) 12 (10–13) 12 (10–13) 0.663 0.948

Semantic fluency 
test

51 (44–57) 52 (41–59) 51 (45–56) 50 (44–57) 0.616 0.873

SDMT 42 (35–48) 42 (33–47) 42 (36–49) 42 (35–47) 0.265 0.544

CSF Aβ42 (pg/mL) 844.3 (618–1125) 852.5 (634.8–1071) 844.4 
(583.5–1183)

839 
(664.3–1063)

0.942 0.831

CSF T-tau (pg/mL) 155.6 (124.3–199.3) 145.1 (121.8–181.4) 157.1 
(119.3–205.1)

160.3 
(130.6–195.9)

0.322 0.476

CSF P-tau (pg/mL) 12.95 (10.41–16.79) 12.07 (9.65–15.47) 12.85 
(9.92–17.66)

13.36 
(11.14–16.01)

0.264 0.543

Note: p were assessed by Mann–Whitney U tests and Chi-Square tests among the groups. The bold emphasis in the table means p < 0.05.
Abbreviations: APOE, Apolipoprotein E; Aβ42, Amyloid-β42; BMI, body mass index; CSF, cerebrospinal fluid; HVLT, Hopkins Verbal Learning Test; HY, Hoehn 
and Yahr; JoLO Benton, Judgment of Line Orientation; LNS, Letter Number Sequencing; MoCA, Montreal Cognitive Assessment; PD, Parkinson's disease; P-tau, 
Phosphorylated tau; SDMT, Symbol Digit Modality Test; T-tau, Total tau; UPDRS, Unified Parkinson's Disease Rating Scale.
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motor and disease severity rather than being specific to met-
abolic changes in PD. Further research is required to inves-
tigate whether the impact of BMI change on cognition is a 

non-specific feature of advancing disease progression. Another 
possible explanation is that BMI change may be related to ox-
idative stress, mitochondrial dysfunction, and increased in-
flammation that are suggested to lead to cognitive decline and 
dementia [30, 31]. Additionally, AD pathologies may also be 
involved in the link between BMI loss and cognitive decline 
in PD. It has been identified that CSF AD biomarkers could 
be used as predictors of cognitive impairment in PD patients 
[32]. Patients who developed weight loss had lower CSF Aβ42 
at baseline [14]. We observed that early BMI loss had an asso-
ciation with faster longitudinal decrease of CSF Aβ42 in PD. 
Literature consistently provided evidence that lower CSF lev-
els of Aβ42 are related to worse cognitive function and predict 
cognitive decline and transition to dementia in patients with 
PD [33–35]. In contrast to CSF Aβ42, biomarkers of synucle-
inopathy have yielded inconsistent findings when utilized as 
predictors of cognitive impairment [33, 35]. Thus, early BMI 
loss might elevate the risk of cognitive deterioration by giving 
rise to a rapid longitudinal decrease of CSF Aβ42.

Strengths of our study include the utilization of a large, interna-
tional cohort of patients with early PD, followed for up to 5 years, 
along with comprehensive longitudinal cognitive test assess-
ments and CSF AD biomarker evaluations. Different from prior 
literature where weight changes have been employed, here we 
used BMI change, which takes the role of height into account. 
There are, however, some limitations. First, data on poten-
tial variables associated with BMI change, such as intentional 
weight modification, dietary interventions, gastrointestinal 
motility, and physical activity, were unavailable [36]. Second, 
given that this was a longitudinal cohort of PD patients with 

TABLE 2    |    Longitudinal association of early BMI change with 
cognitive decline in PD.

Cognitive tests β 95% CI p

MoCA

BMI gain −0.097 −0.352 to −0.158 0.457

Stable BMI Ref

BMI loss −0.446 −0.739 to −0.152 0.003

HVLT total recall

BMI gain −0.805 −1.797 to 0.188 0.112

Stable BMI Ref

BMI loss −2.66 −3.801 to −1.519 < 0.001

HVLT delayed recall

BMI gain 0.317 −0.734 to 1.368 0.555

Stable BMI Ref

BMI loss −2.335 −3.543 to −1.128 < 0.001

HVLT recognition

BMI gain 1.47 0.458 to 2.483 0.004

Stable BMI Ref

BMI loss −1.268 −2.431 to −0.104 0.033

JoLO

BMI gain 0.028 −0.237 to −0.292 0.838

Stable BMI Ref

BMI loss −0.245 −0.548 to 0.059 0.114

LNS

BMI gain 0.138 −0.125 to 0.401 0.303

Stable BMI Ref

BMI loss −0.2 −0.502 to 0.103 0.195

Semantic fluency test

BMI gain −0.082 −1.044 to −0.88 0.868

Stable BMI Ref

BMI loss −1.349 −2.455 to −0.244 0.017

SDMT

BMI gain −0.676 −1.737 to 0.384 0.211

Stable BMI Ref

BMI loss −0.93 −1.853 to −0.006 0.048

Note: In these models, BMI change is the independent variable, and the cognitive 
score is the dependent variable, age, gender, education, disease duration, APOE 
ɛ4 carrier status, and MDS-UPDRS III are covariates. The regression coefficients 
(β) and adjusted p values were assessed by generalized linear mixed models. The 
bold emphasis in the table means p < 0.05.
Abbreviations: β, regression coefficient; BMI, body mass index; CI, confidence 
interval; HVLT, Hopkins Verbal Learning Test; JoLO Benton, Judgment of 
Line Orientation; LNS, Letter Number Sequencing; MoCA, Montreal Cognitive 
Assessment; PD, Parkinson's disease; SDMT, Symbol Digit Modality Test.

TABLE 3    |    Longitudinal association of early BMI changes with CSF 
AD biomarker alterations in PD.

CSF AD 
biomarkers β 95% CI p

CSF Aβ42

BMI gain −34.142 −80.826 to 12.541 0.152

Stable BMI Ref

BMI loss −53.732 −107.139 to −0.325 0.049

CSF T-tau

BMI gain −0.542 −6.147 to 5.063 0.85

Stable BMI Ref

BMI loss 0.747 −5.654 to 7.149 0.819

CSF P-tau

BMI gain 0.209 −0.302 to 0.719 0.43

Stable BMI Ref

BMI loss 0.238 −0.344 to 0.821 0.423

Note: In these models, BMI change is the independent variable, and the CSF AD 
biomarkers alteration is the dependent variable, age, gender, education, disease 
duration, APOE ɛ4 carrier status, and MDS-UPDRS III are covariates. The 
regression coefficients (β) and adjusted p values were assessed by generalized 
linear mixed models. The bold emphasis in the table means p < 0.05.
Abbreviations: β, regression coefficient; AD, Alzheimer's disease; Aβ42, 
Amyloid-β42; BMI, body mass index; CI, confidence interval; CSF, cerebrospinal 
fluid; PD, Parkinson's disease; P-tau, Phosphorylated tau; T-tau, Total tau.
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a 5-year follow-up period, some questionnaire scales and bio-
marker evaluations were incomplete during follow-up. We also 
have not log-transformed the scores of cognitive tests. Third, 
the current study design did not allow for an investigation into 
whether the influence of BMI change on cognitive performance 
is modified in underweight or obese PD patients, owing to the 
limited number of such patients. Pre-existing cognitive dispar-
ities between the BMI strata at baseline could also have con-
tributed to the observed differences. Fourth, the incidence of 
conversion to dementia was relatively low in this cohort due to 
the short follow-up period. Finally, We only analyzed the edu-
cational level. We had no access to information on other social 
determinants of health, and this information may be related 
with BMI change [37].

In conclusion, early BMI loss is a risk factor for more rapid de-
cline in global cognitive performance and three specific cogni-
tive domains, including verbal episodic memory, language, and 
processing speed/attention in PD. There exists a relationship 
between BMI gain and slower decline in verbal episodic mem-
ory. Furthermore, early BMI loss predicts faster longitudinal 
decrease of CSF Aβ42. Attention to early BMI change may help 
identify those at greater risk of cognitive decline. Future study is 
needed to identify whether maintaining stable BMI in early PD 
could prevent cognitive decline.
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