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Abstract.
Background: Whether body weight changes are associated with Parkinson’s disease (PD) mortality remains uncertain.
Objective: To investigate the association between changes in body mass index (BMI) and all-cause mortality in patients with
PD.
Methods: This nationwide cohort study enrolled 20,703 individuals with new-onset PD (ICD-10 code: G20 and a rare
intractable disease registration code: V124) who underwent health screening program by the Korean National Health Insurance
Service within two years from pre- and post-PD diagnosis. We identified nine BMI change groups based on three BMI status:
underweight (BMI < 18.5 kg/m2), normal or overweight (18.5 kg/m2 ≤ BMI < 25 kg/m2), and obese (BMI ≥ 25 kg/m2).
Results: Of 20,703 individuals, 3,789 (18.0%) died during the follow-up period. Excessive weight loss to underweight in the
obese group (hazard ratio [HR] = 3.36, 95% CI:1.60–7.08), weight loss in the normal to overweight group (HR = 2.04, 95%
CI:1.75–2.39), sustained underweight status (HR = 2.05, 95% CI:1.67–2.52), and weight gain from underweight to normal
or overweight (HR = 1.52, 95% CI:1.15–2.02) were associated with increased mortality. Sustained obese status (HR = 0.80,
95% CI:0.74–0.87) and weight gain in the normal to overweight group (HR = 0.82, 95% CI:0.71–0.95) were associated with
reduced mortality.
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Conclusions: We found that BMI change at diagnosis was associated with mortality in patients with PD. Specifically, being
underweight either before or after diagnosis as well as experiencing weight loss, were associated with increased mortality.
These findings provide valuable insights for weight management planning in PD, highlighting the importance of individualized
approach that consider pre-diagnosis BMI.

Plain language summary
Whether body weight changes are associated with Parkinson’s disease (PD) mortality remains uncertain. This study looked at
how changes in body weight affect the chances of survival in people who have recently been diagnosed with PD. We followed
20,703 individuals who were newly diagnosed with this condition and checked their weight changes before and after their
diagnosis. We found that people with PD who lost a lot of weight to become underweight had a higher risk of dying during
our study. Similarly, those who were already underweight and remained so also had a higher mortality risk. On the other
hand, people who maintained a weight or gained a small amount of weight after their diagnosis had the lowest risk of dying.
Our research found that weight changes at diagnosis were associated with mortality in PD, with underweight or weight loss
being linked to increased risk of death. Each person’s situation is different, so weight management should be tailored to each
individual, considering their weight before they were diagnosed with PD.

Keywords: Body mass index, weight change, mortality, Parkinson’s disease, cohort study

INTRODUCTION

Parkinson’s disease (PD) is the second most com-
mon neurodegenerative disorder and is characterized
by cardinal motor symptoms, such as bradykinesia,
resting tremor, rigidity, and postural instability. PD is
also associated with a complex range of non-motor
symptoms, including cognitive impairment, mood
or sleep disorders, autonomic dysfunction, gastroin-
testinal symptoms, and weight loss.1,2 Patients with
PD have significantly lower body weight or body
mass index (BMI) than controls.3−9 Several factors
such as the levodopa use, dysphagia, anosmia, rigid-
ity, and dyskinesia have been suggested as possible
causes of weight loss.10

The relationship between incident PD and body
weight as a risk factor remains unclear, with conflict-
ing results in previous observational studies.11−15 In
recent meta-analysis and cohort studies, low BMI or
underweight status has been associated with higher
risk of PD.11,13,16 In a prospective study that included
10,812 men in the United States, BMI was unre-
lated to PD risk, but a decrease of BMI by 0.5 per
decade was significantly associated with a subsequent
two-fold risk of developing PD compared with par-
ticipants maintaining stable BMI.13 Another study
reported higher prevalence of overweight BMI sta-
tus and central obesity in the early disease stages
of PD.17 However, the association between weight
or BMI changes (including gain and loss) and PD

mortality has been investigated in few studies, which
have reported inconsistent results.18−22 Some stud-
ies have suggested that low BMI or BMI decrease
was associated with increased mortality in PD,18,19,22

whereas one study reported no association between
weight loss by 5% and 10% and PD mortality.21 Some
studies have even identified that obesity may play a
protective role in disease development and mortality
in PD.15

Obesity is a well-established risk factor for various
chronic diseases, including diabetes and cardiovas-
cular diseases, all of which contribute to elevated
mortality risk.23 Hence, the question arises whether
maintaining a high BMI status is good for mortal-
ity in obese patients with PD and whether weight
loss is associated with an increase in mortality in
this group. One possible reason for the inconsistent
results of previous studies on the association between
weight change and PD mortality may be the different
baseline BMI in patients with PD, which influenced
the association between weight change and mortality
Our hypothesis is that BMI change at PD diagno-
sis is associated with mortality in individuals with
PD, and that this association may vary depending on
the baseline BMI of each individual. Therefore, this
study aimed to investigate the association between
changes in BMI, stratified by baseline BMI, and all-
cause mortality in individuals with PD using data
from the Korean National Health Insurance Service
(NHIS).
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METHODS

Data source

In this cohort study, we used the data from Korean
NHIS, a single, mandatory, and universal health
insurance system launched in 2000, which cov-
ers approximately 97% of the Korean population,
approximately 3% of whom are Medical Aid ben-
eficiaries. Therefore, the NHIS contains almost all
information regarding healthcare utilization in Korea.
Information such as diagnosis based on the Inter-
national Classification of Diseases, 10th Revision
(ICD-10), prescribed medication, procedural codes,
and use of medical clinics were included without
personal identification.

Standard protocol approvals, registrations, and
patient consents

This research was approved by the Institutional
Review Board at Korea University Guro Hospital
(No. 2022GR0325) and the requirement for informed
consent was waived. This study was conducted in
accordance with the guidelines for Strengthening the
Reporting of Observational Studies in Epidemiology-
Cohort study.

Study participants

Initially, we selected individuals newly diagnosed
with PD between 2010 and 2016. PD was identified
using the ICD-10 code for PD (G20) and PD registra-
tion code (V124) in the registry of rare and intractable
diseases according to previous studies.24−26 Since
2006, the Korean government has implemented a
rare and intractable disease registry for co-payment
reduction by providing financial support to reduce
the burden on patients’ medical expenses. To be reg-
istered in the program with PD, the physician must
confirm the patient meets the strict criteria (Sup-
plementary Material 1), which are almost the same
as the those of the UK PD brain bank. In addition,
the NHIS program conducts regular cross-checking
by reviewing chart records to prevent miscoding
or inaccurate medical claims; therefore, the rare
intractable diseases registry data are considered valid
and reliable. Among individuals with new-onset PD,
we included those who underwent health screening
examinations, within 2 years before and after the
diagnosis of PD. We then excluded individuals (1)
younger than 40 years, (2) with missing data, and

(3) who died within 1 year after the diagnosis of PD
(lag).

Study endpoint

All-cause mortality up to December 31, 2019, was
evaluated based on nationwide death certificate data
from the Korea National Statistical Office. The mean
follow-up duration was 3.8 ± 1.9 years.

Changes in BMI status

The NHIS offers a free biannual National Health
Screening Program for all recipients. Anthropo-
metric data, including height and weight, were
obtained from health screening data, and BMI
was calculated as weight (kg) divided by height
in meters squared (m2). Based on the World
Health Organization recommendations for Asian
populations, we defined three BMI status groups:
underweight (BMI < 18.5 kg/m2), normal or over-
weight (18.5 kg/m2 ≤ BMI<25 kg/m2), and obese
(BMI ≥ 25 kg/m2).27 To evaluate changes in BMI
status, we used health screening data obtained both
before and after PD diagnosis within two years. Data
from the nearest health screening examination before
and after the onset of PD was used. Nine BMI sta-
tus change groups were identified: underweight →
underweight, underweight → normal or overweight,
underweight → obese, normal or overweight →
underweight, normal or overweight → normal or
overweight, normal or overweight → obese, obese
→ underweight, obese → normal or overweight, and
obese → obese. In addition, BMI change status, irre-
spective of BMI status at pre-diagnosis of PD, was
classified into three groups (decrease, maintenance,
and increase).

Other variables

The NHI premium was used as a proxy for
income level, and individuals in the lowest quar-
tile group or those receiving Medical Aid were
defined as the low-income group. Ever smokers were
defined as those who had smoked ≥100 cigarettes
in their lifetime. Alcohol consumption was classified
as drinkers (>0 g/day) and non-drinkers. Participants
who reported performing vigorous physical activity
≥3 times or moderate physical activity ≥5 times a
week were considered physically active according to
the American College of Sports Medicine guidelines.
Systolic and diastolic blood pressures were measured
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Table 1
Characteristics of Individuals with Parkinson’s Disease

Variables Total Mortality P
No Yes

N 20,703 16,914 3,789
Sex (men) 9,799 (47.3) 7,498 (44.3) 2,301 (60.7) <0.001
Age (y) 69.2 ± 8.9 68.3 ± 9.0 73.3 ± 7.7 <0.001
Low income level 3,522 (17.0) 2,952 (17.5) 570 (15.0) <0.001
Ever smoker 4,916 (23.8) 3,854 (22.8) 1,062 (28.0) <0.001
Drinker 3,040 (14.7) 2,605 (15.4) 435 (11.5) <0.001
Physically active 4,618 (22.3) 4,032 (23.8) 586 (15.5) <0.001
Height (cm) 158.4 ± 9.1 158.2 ± 9.1 159.0 ± 9.1 <0.001
Weight (kg) 60.2 ± 10.3 60.5 ± 10.2 58.8 ± 10.7 <0.001
Body mass index (kg/m2) 23.9 ± 3.2 24.1 ± 3.1 23.2 ± 3.3 <0.001
Waist circumference (cm) 83.1 ± 8.9 83.2 ± 8.9 82.9 ± 9.2 0.111
Fasting glucose (mg/dL) 105.2 ± 26.3 104.7 ± 25.3 107.1 ± 30.3 <0.001
Systolic blood pressure (mmHg) 126.5 ± 15.5 126.4 ± 15.2 126.8 ± 16.5 0.156
Diastolic blood pressure (mmHg) 76.3 ± 9.8 76.4 ± 9.7 76.2 ± 10.3 0.517
Total cholesterol (mg/dL) 182.8 ± 39.1 183.6 ± 38.8 179.5 ± 40.1 <0.001
eGFR (mL/min/1.73m2) 81.3 ± 41.4 81.9 ± 40.5 78.6 ± 45.1 <0.001
Hypertension 12,518 (60.5) 10,052 (59.4) 2,466 (65.1) <0.001
Type 2 diabetes 5,176 (25.0) 4,027 (23.8) 1,149 (30.3) <0.001
Dyslipidemia 8,824 (42.6) 7,398 (43.7) 1,426 (37.6) <0.001
Chronic kidney disease 3,304 (16.0) 2,509 (14.8) 795 (21.0) <0.001

Values are presented as numbers (percentages) or means ± standard deviations. eGFR, estimated glomerular filtration rate.

using a standard mercury sphygmomanometer. Labo-
ratory data, including serum levels of fasting glucose,
total cholesterol, and creatinine, were measured after
fasting for at least 8 h. The presence of comorbidities,
such as hypertension, type 2 diabetes, dyslipidemia,
and chronic kidney disease, was defined based on a
combination of health examination results, ICD-10
codes for disease diagnosis, and medical claims for
medication prescriptions. Disability registration from
brain impairment was used as a proxy for PD severity.

Statistical analyses

Demographic and medical data were presented
as mean ± standard deviation (SD) for continuous
variables and as number (percentage) for categori-
cal variables depending on whether death occurred
during the follow-up period for individuals with PD.
The variables in the two groups were compared using
the independent t-test for continuous variables or the
chi-square test for categorical variables. The mor-
tality rate was calculated as the number of deaths
divided by person-years of follow-up and reported per
1,000 person-years. Cox proportional hazards models
were employed to identify mortality risk according to
BMI change status using the three models, and haz-
ard ratios (HRs) and 95% confidence intervals (CIs)
were calculated. Model 1 was unadjusted. Model 2
was adjusted for age, sex, income level, and lifestyle
factors (smoking, drinking, and physical activity).
Model 3 was additionally adjusted for comorbidi-

ties (hypertension, type 2 diabetes, dyslipidemia, and
chronic kidney disease) and disability grades. We
performed sensitivity analyses that further adjusted
for confounding variables and took into account the
weight measurement duration. Harrell’s concordance
statistic (C-statistic) was calculated to estimate the
predictive performance of each model for all-cause
mortality in individuals with PD. A C-statistic value
closer to 1 indicates a model that better discriminates
between individuals who did or did not experience
the outcome (mortality). Kaplan–Meier curves for
all-cause mortality were constructed and the survival
distributions between the nine BMI change groups
were compared using log-rank tests. Deviations from
linearity of BMI as a continuous variable were
assessed using restricted cubic regression splines.
Subgroup analyses were performed according to sex
and age to evaluate whether the association between
changes in BMI and mortality remained consistent.
All statistical analyses were performed using SAS for
Windows (version 9.4; SAS Institute Inc., Cary, NC,
USA), and statistical significance was defined as a
two-tailed p-value of <0.05.

RESULTS

Study participant characteristics

Table 1 presents the baseline characteristics of
patients with PD according to whether death occurred
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during the follow-up period. Among the 20,703
patients with PD, 18.0% (n = 3,789) died. A signifi-
cantly increased mortality was observed among male
or older patients with PD. Among deceased patients
with PD, the proportion of ever smokers was higher,
whereas the proportions of alcohol drinkers and
physically active individuals were lower. Deceased
patients with PD had lower mean BMI and higher
comorbidity prevalence, such as hypertension, type
2 diabetes, and chronic kidney disease. The median
duration between the two health screening examina-
tions was 1.99 (IQR, 1.75–2.18) years. The median
duration from the 1st health screening to the onset of
PD was 0.99 (0.56–1.42) years and the median dura-
tion from the onset of PD to the 2nd health screening
was 0.94 (0.54–1.39) years. Patient characteristics in
relation to BMI are shown in Supplementary Table 1.

All-cause mortality risk according to changes in
BMI among PD patients

Table 2 shows the incidence and all-cause mortal-
ity risk among patients with PD according to changes
in BMI. The C-statistic value was highest for the
final model (model 3), indicating the best predic-
tive performance for mortality prediction. Patients
with PD who maintained a normal BMI or were
overweight before and after PD diagnosis were con-
sidered the reference group. The association between
BMI change status and all-cause mortality differed
according to pre-diagnosis BMI status. In patients
with PD who were underweight at pre-diagnosis, both
the maintenance (HR = 2.05, 95% CI, 1.67–2.52) and
weight gain to normal or overweight (HR = 1.52,
95% CI, 1.15–2.02) at post-diagnosis were associ-
ated with increased mortality risk. In the normal BMI
or overweight group, weight loss to underweight was
associated with increased mortality (HR = 2.04, 95%
CI, 1.75–2.39), whereas weight gain to obesity was
associated with reduced mortality (HR = 0.82, 95%
CI, 0.71–0.95). In patients with PD who were obese at
pre-diagnosis, excessive weight loss to underweight
showed a significant association with mortality risk
(HR = 3.36, 95% CI, 1.60–7.08), whereas weight loss
to normal or overweight was not significantly associ-
ated with mortality (HR = 1.10, 95% CI, 0.99–1.23).
Patients with PD who were obese before and after PD
diagnosis had a significantly reduced mortality risk
(HR = 0.80, 95% CI, 0.74–0.87). As shown in Fig. 1,
the log-rank test revealed a significantly different
cumulative probability of mortality among patients
with PD stratified by BMI change (p < 0.001).
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Fig. 1. Kaplan–Meier Curves of All-Cause Mortality Stratified by
Body Mass Index Change Status in Individuals with Parkinson’s
Disease.

Additionally, we evaluated the associations
between the overall BMI change status (decrease,
maintenance, and increase) and mortality risk in
patients with PD (Table 3). In a multivariable Cox
proportional hazards model further adjusted for base-
line BMI (Model 4), an increased mortality risk
was observed in PD patients whose BMI decreased
(HR = 1.24, 95% CI, 1.13–0.35); however, there was
no significant association between an increase in BMI
and mortality (HR = 1.05, 95% CI, 0.92–1.20).

Sensitivity analysis further adjusting for blood
pressure and additional laboratory data and comor-
bidities are presented in Supplementary Tables 2 and
3, and the results were consistent with those of our
main analyses. In addition, sensitivity analysis was
conducted in 11,254 individuals with a duration of
more than two years between the two health screening
examinations and a duration of more than six months
between the onset of PD and the health screening
examination, showing consistent results (Supplemen-
tary Tables 4 and 5).

Multivariable Cox regression models with
restricted cubic splines showed a reverse J-shaped
association between BMI changes and all-cause
mortality risk. The HRs for mortality increased
according to the degree of BMI difference between
PD patients with decreased BMI and those with
BMI > 2 kg/m2. An increase in BMI of within
2 kg/m2 was associated with a slightly reduced
mortality risk (Fig. 2).
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Fig. 2. Restricted Cubic Spline Plots of Association between Body
Mass Index Difference and All-Cause Mortality in Individuals with
Parkinson’s Disease.

Subgroup analyses

The results of sex- and age-stratified analyses of
mortality risk among patients with PD according
to changes in BMI are presented in Supplementary
Table 6. The association between changes in BMI
and mortality risk did not differ between men and
women (p for interaction = 0.668). There was a sig-
nificant interaction between age group and mortality
risk in patients with PD according to changes in BMI
(p for interaction = 0.032). Overall, the association
between changes in BMI and mortality only remained
significant in individuals with PD aged ≥65 years.

DISCUSSION

In this nationwide cohort study, 20,703 patients
with new-onset PD were analyzed to evaluate the
association between changes in BMI and all-cause
mortality. Notably, we analyzed the association
between BMI change stratified by BMI status at pre-
diagnosis of PD and mortality risk to reveal potential
associations in underweight and obese individuals.
Compared to sustained normal BMI or overweight
status, sustained underweight status, decreased BMI
to underweight, and weight gain from underweight
to normal or overweight were associated with an
increased mortality risk. However, sustained obesity
and an increase in BMI from normal or overweight
to obese were associated with reduced mortality.

Restricted cubic splines for BMI differences and
all-cause mortality showed that both decreased and
increased BMI were associated with increased mor-
tality, exhibiting a reverse J-shaped association with
nadir, at an increase in BMI of 0–2 kg/m2. Our results
revealed that BMI change at PD diagnosis was asso-
ciated with mortality in individuals with PD, and this
association varied depending on baseline BMI of each
individual. This could provide valuable insights for
weight management planning related to mortality at
the time of PD diagnosis, taking into account the
pre-diagnosis BMI of individuals with PD.

Although previous studies demonstrated that low
BMI is an important predictor for disease progres-
sion in PD, the impact of BMI change on mortality
has not been fully clarified.18−21 One study including
1673 patients with PD has reported an associa-
tion between weight loss, not baseline BMI, and
PD progression.18 In another previous report, an
early loss of >5% total body weight within the first
year of diagnosis was independently associated with
increased mortality rate by >2 times; however, the
study had included some atypical parkinsonism.19

Another study investigating the relationship between
weight loss by 5% and 10% and mortality showed
nonsignificant results.21 In our previous study, the
association between change in BMI and mortality was
not significant.22 Inconsistencies in the relationship
between weight change and mortality risk in PD may
arise from variations in study design, such as timing
of weight measurement, definition of weight change,
follow-up duration, and the joint consideration of
baseline weight and weight change. In addition, the
heterogeneity in associations between body weight
and clinical manifestations of PD may be attributed
to ethnicity; Asians have been suggested to have a
lower BMI but a higher percentage of body fat com-
pared to other ethnicity.28 In this large-scale Asian
cohort study, we evaluated the association between
BMI change and PD mortality with consideration of
BMI at pre-diagnosis of PD.

Overall, our results indicated that being under-
weight before or after PD diagnosis, or experiencing
weight loss, was associated with an increased risk
of mortality. This finding aligns with the major-
ity of previous studies.18,19 Excessive weight loss
from obese to underweight was associated with more
than 3-fold increased mortality risk in PD, which
is a somewhat higher value than that of the general
population.29 Frailty has been suggested to be com-
mon in PD and associated with disease progression
and mortality.30,31 The shared mechanisms between
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frailty and PD have been suggested as inflammation,
oxidative stress, and mitochondrial dysfunction.32

Based on our results, it appears that both weight loss
and frailty have a significant influence on mortal-
ity in patients with PD. We also revealed a reverse
J-shaped association between changes in BMI and
mortality in patients with PD, with and the lowest rate
at a BMI increase of 0–2 kg/m2. This suggests that
maintaining an appropriate BMI may be an impor-
tant factor in relation with reduced mortality risk in
PD. A recent study suggested that even a 3% weight
change was sensitively related to the severity of PD
and disability,33 which is in line with our findings
and suggests the importance of body weight home-
ostasis for PD management. However, the association
between BMI change and mortality varied accord-
ing to baseline BMI. Therefore, an individualized
approach for weight management that considers BMI
before and after PD diagnosis is needed.

Generally, compared to individuals with under-
weight-to-normal BMI, obese people have been
reported to have a lower risk of all-cause mortality
in PD. Obese patients may have some protec-
tive effects against neurodegeneration.34 A recent
study using single-positron emission computed
tomography (SPECT) demonstrated longitudinal
associations of BMI loss with striatal dopamin-
ergic degeneration.35 More recently, it has been
reported that neuropeptide function such as lep-
tin and ghrelin signaling, which are essential for
regulating energy balance, were implicated in the
pathogenesis of PD.36,37 Leptin, which is produced
by adipose tissue, has been reported to prevent
dopaminergic neuron degeneration.38 Ghrelin also
provides neuroprotective effects by activating adeno-
sine monophosphate-activated protein kinase and
regulated mitochondrial function.37 However, the
precise mechanism for the association between BMI
status and mortality remains uncertain, which might
be the result of reverse causation, produced by the
confounding effects of disease-related weight loss.

In community-dwelling older adults, weight loss,
fluctuation, and gain were all associated with an
increased risk of all-cause mortality.29 A recent Chi-
nese cohort study of the general population showed
U-shape associations of weight changes with risk of
all-cause mortality.39 In this study, we presented a
similar trend in the PD patient group. Although PD
patients with a higher BMI or BMI increase seemed to
have a better prognosis than their counterparts in pre-
vious studies,18,19,22 we found that excessive weight
gain negatively influenced mortality in PD patients,

as in the general population. In a previous study,
impaired energy homeostasis may be associated with
striatal dopaminergic degeneration.35 From a home-
ostatic perspective, further investigations are needed
to elucidate the underlying mechanism involved in
the association between weight change and mortality
in PD patients.

Associations between changes in BMI and all-
cause mortality persisted among patients with PD
stratified by sex. Recently, sex-related differences,
including the diagnosis, clinical symptoms, and
outcomes of PD, have suggested that pathogenic
mechanisms, including environmental, hormonal,
and genetic factors, may differ according to patient
sex.40,41 Thus, future studies are needed to confirm
the sex-specific associations between weight change
and PD mortality and related mechanisms. As for age,
the association between changes in BMI and all-cause
mortality was less significant in individuals aged <65
years than those aged ≥65 years. This suggests that
not only weight loss but also associated frailty in older
individuals with PD may be important factors in their
association with mortality. In addition, a relatively
small number of PD patients aged <65 years need to
be considered when interpreting the results.

Our study had several limitations. First, we could
not ascertain the intentionality of weight change.
Second, there were only six patients in the under-
weight → obese group, in which no deaths occurred.
Although this is due to the progressive nature of the
disease, the analyses for this group were limited by
the small number of subjects. Third, this was a nation-
wide data-based study, and clinical information, such
as motor symptoms or PD subtype, related to PD
severity was unavailable. Therefore, we only included
individuals newly diagnosed PD and used disability
grades as a proxy for PD severity. Fourth, although we
used both ICD codes and registration code (V124) in
the rare and intractable diseases registration program
to define PD, misclassification of secondary or atyp-
ical parkinsonism as PD cannot be ruled out. Finally,
this study only included a Korean population, which
limits the generalizability of our results to patients of
other ethnicities.

This study has the following strengths: A large
sample size of >20,000 patients with new-onset PD
was considered. We prospectively collected health
screening data, thus limiting potential recall bias.
We performed analyses after adjusting for substantial
confounding variables, including comorbidities and
socioeconomic status, which may have affected mor-
tality rate. Additionally, we divided the groups into
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nine BMI change categories based on anthropometric
measurements before and after PD diagnosis.

In conclusion, among patients with PD, sustained
underweight status, weight loss to underweight, and
weight gain from underweight to normal BMI or over-
weight were associated with an increased mortality
risk. Sustainedly obese status and weight gain from
normal or overweight to obesity were associated with
reduced mortality risk. Differences in BMI between
pre- and post-PD diagnosis showed a reverse J-shaped
association with PD mortality. Overall, maintaining
weight as normal to obese or slight weight gain within
2 kg/m2 of BMI is recommended for patients with PD.
Our findings emphasize individualized approaches
considering body weight at the time of PD diagnosis
to establish the weight management plan for reducing
mortality risk in PD. Additional studies are required
to reveal the mechanisms underlying the association
between body weight changes and PD mortality.
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