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Overweight is more prevalent in patients with 
Parkinson’s disease
Excesso de peso é mais frequente em pacientes com doença de Parkinson
Hugo Morales-Briceño1, Amin Cervantes-Arriaga2, Mayela Rodríguez-Violante1,2, Juan Calleja-Castillo2, 
Teresa Corona2

Parkinson’s disease (PD) is a progressive neurodegenera-
tive disorder, and during its progression certain clinical fea-
tures like dysphagia, immobility, depression, and dementia 
may hinder normal dietary intake, thereby contributing to 
malnutrition and weight loss. 

The DATATOP, CALM-PD and PRESTO studies reported 
a prevalence of low body mass index (BMI) of 13.9, 10.1, and 
15.1%, respectively. A systematic review reported that the 
prevalence of malnutrition in PD ranged from 0 to 24%, stat-
ing that this variation may be due to the methodology used 
by each author1. A recent meta-analysis including 12 studies 
with a total of 871 patients and 736 controls showed that PD 
patients had a significantly lower BMI than controls (1.73; 
95%CI 1.11–2.35, p<0.001)2. 

Overall, a lower BMI correlates with disease severity and 
poor outcomes including cognitive decline and dyskinesia3. 

It has been suggested that decreased BMI during the initial 
six months of follow-up in PD patients might be used as a 
predictor of cognitive decline and dementia4. Finally, it has 
been reported that weight loss in PD is related to one-year 
survival rates5. 

On the other hand, obesity and weight gain have been 
mainly restricted to patients who have undergone deep brain 
stimulation, although DA have also been related to weight gain. 

Mexico ranks first in obesity worldwide6. Given the high 
prevalence of obesity, we hypothesize that Mexican PD patients 
present more overweight and less underweight than reported 
on the literature. While the relationship between diabetes, obe-
sity, hypertension and the risk of PD is still controversial7-9, as-
sessing this issue may help improving the understanding of PD 
reality in Mexico and also may provide an opportunity to study 
the impact of overweight in PD clinical picture.
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ABSTRACT
Underweight and malnutrition are well documented in Parkinson’s disease (PD), while overweight has been less reported. We carried out a 
cross-sectional study including 177 healthy controls and 177 PD patients attending a tertiary care center. We recorded weight and height for 
all participants. A statistically significant difference was found in body mass index (BMI) between controls and PD patients (29.1±5.4 versus 
27.2±4.7, p<0.001). In the PD Group, two patients were underweight, 32.7% were within normal range, 46.9% had overweight, and 19.2% were 
obese. Overweight and normal weight were more prevalent in the PD Group (p=<0.01 and <0.001, respectively) when compared to controls.  
In conclusion, overweight/obesity are common among patients with PD, while underweight is almost negligible.
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RESUMO
Baixo peso e desnutrição são muito documentadas na doença de Parkinson (DP), enquanto que o excesso de peso tem sido menos relatado. 
Foi realizado um estudo transversal com 177 controles saudáveis ​​e 177 pacientes com DP que frequentavam um centro terciário. O peso e 
a altura de todos os participantes foram arquivados. Uma diferença estatisticamente significativa no índice de massa corporal (IMC) foi en-
contrada entre controles e pacientes com DP (29,1±5,4 versus 27,2±4,7, p<0,001). No Grupo DP, dois pacientes estavam abaixo do peso, 32,7% 
estavam dentro do intervalo normal, 46,9% apresentavam sobrepeso e 19,2% eram obesos. Peso normal e excesso de peso foram mais 
prevalentes no Grupo DP (p=<0,01 e <0,001, respectivamente) em relação aos controles. Em conclusão, o sobrepeso/obesidade são comuns 
entre os pacientes com DP, enquanto baixo peso nessa população é quase insignificante.

Palavras-Chave: índice de massa corporal, doença de Parkinson, sobrepeso, obesidade.
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METHODS

One hundred and seventy-seven consecutive PD pa-
tients who fulfilled the Queen Square Brain Bank Criteria 
were recruited at the Movement Disorders Clinic, a tertiary 
care center in Mexico city. All patients who agreed to par-
ticipate signed a written informed consent, according to 
the determination of the local institutional review board 
and Ethics Committee. One hundred and seventy-seven 
healthy controls matched by gender and age were also re-
cruited among hospital visitors and patient nonblood rela-
tives. Exclusion criteria included participants with a known 
diagnosis of type-2 diabetes mellitus and PD patients who 
had undergone deep brain stimulation surgery. Weight was 
measured with a calibrated balance beam scale (Seca 700), 
using a standardized method ( fasting, without shoes, and 
minimal clothing). Height was measured with a telescopic 
height rod (Seca 220). All participants stood erect, barefoot, 
looking forward, against the stadiometer, after taking full in-
spiration. We recorded clinical and sociodemographic data 
for PD patients. BMI categories were determined as follows: 
underweight (BMI≤18.5), normal weight (BMI=18.5 to 24.9), 
overweight (BMI=25 to 29.9), and obesity (BMI≥30). 

The levodopa equivalent daily dose (LEDD) was calcu-
lated using the following formula: LEDD=[levodopa (mg)x1 
or l-dopax1.25 if receiving a Catechol-O-methyltransferase 
(COMT) inhibitor]+[bromocriptine (mg)×10]+[pramipexole 
(mg)×89]+[rotigotine (mg)x30]. Dopamine agonist (DA) le-
vodopa equivalent daily doses (DA-LEDD) was defined as the 
LEDD for DA only. 

In addition, levodopa dose, LEDD, and DA-LEDD were 
adjusted by body weight (milligrams per kg). 

The study was approved by the Internal Review Board 
and Ethics Committee of the Institution. 

Statistical analysis
To compare PD and Control Groups, we used t-

tests for continuous variables as age, height, weight, and 
BMI. Normality of the distribution was assessed by the 
Kolmogorov-Smirnov test; when the normality assumption 
did not hold, a Mann-Whitney U Test was done as a non-
parametric alternative. The χ2 test was used for comparing 
nominal variables like gender. If any assumption for χ2 use 
was not present, then a Fisher’s exact test was performed. To 
compare three or more groups as in the case of BMI catego-
ries and disease severity, we used one-way ANOVA with the 
Bonferroni post hoc test; Kruskal-Wallis analysis was used 
as a nonparametric equivalent when necessary. Correlation 
analysis was carried out using the Pearson’s or Spearman’s 
correlation factor as needed. Multiple linear regressions 
were done using BMI as an outcome measure. A significance 
level of 0.05 was used throughout the study. All statistical 
analyses of data were performed with SPSS, version 16.0.

RESULTS

A total of 177 (43.5% female and 56.5% male) PD pa-
tients and 177 matched controls were included in the study. 
Healthy controls had a mean height of 1.6±0.08 m, while PD 
patients had 1.57±0.11 (p=0.09). Controls had a mean weight 
of 75.3±15.4 kg compared with 67.3±13.7 (p=0.02) in the PD 
Group. A statistically significant difference was found in BMI 
when comparing healthy controls and PD patients (29.1±5.4 
versus 27.2±4.7, p<0.001). 

In the Control Group, only three subjects (1.7%) were 
underweight, 33 (18.6%) had normal weight, 73 (41.2%) had 
overweight, and 68 (38.4%) were classified as obese.

In the PD Group, 2 (1.2%) patients were underweight, 
58 (32.7%) were within normal limits, 83 (46.9%) had over-
weight, and 34 (19.2%) were obese. When comparing the 
PD Group with the Control one, the only statistically signifi-
cant differences were obesity (p=<0.01) and normal weight 
(p<0.001) prevalence. Table compares the demographic data 
and anthropometric measures by gender.

The mean age of the PD sample was 64.8±12 years-old 
and age at diagnosis was 58.7±12.4 (mean disease duration 
was 6.3±5 years). 

All patients were currently on anti-Parkinsonic treatment. 
One hundred and thirty-five patients (76.3%) were receiving 
levodopa (mean time of exposure of 6.2±5 years). Ninety-
nine patients (65.9%) were on DA (83.8% on Pramipexole). 
Other treatments included amantadine (16.4%) and MAO-
inhibitors (20.3%). Among patients on levodopa, the mean 
daily dose was 600.5±294.5 mg. Mean LEDD was 661.7±314. 
The DA-LEDD for those patients on Pramipexole or 
Rotigotine was 124.2±92.

The mean Hoehn and Yahr stage (HY) was 2.3±0.9. 
Ninety-one patients (51.4%) had mild disease (HY=1–2), 70 
(39.5%) moderate (HY=2.5–3), and 16 (9.1%) severe disease 
(HY=4–5). Motor fluctuations, mainly wearing-off, were seen 
in 53 patients (29.9%), 31 (17.5%) showed freezing of gait, and 
40 (22.6%) had peak-dose dyskinesia. 

No correlation was found between BMI and age, duration 
of PD, total levodopa daily dose, LEDD, and DA-LEDD. 

A mild inverse correlation was found between BMI and 
HY stage (r=-0.19, p=0.02). 

Multiple linear regression using BMI as an outcome 
measure showed no significant covariates. Factors includ-
ed in the model were age (p=0.66), gender (p=0.84), LEDD 
(p=0.77), levodopa daily dose (p=0.73), DA-LEDD (p=0.38), or 
HY stage (0.17).

Female PD patients had a slightly higher HY stage, how-
ever without reaching statistical significance (2.5±0.9 ver-
sus 2.2±0.9, p=0.06). No differences in BMI were found when 
comparing PD patients with or without dyskinesia (27.5±4.7 
versus 27±4.6, p=0.58). Furthermore, we did not find differ-
ences regarding presence or absence of motor fluctuations.
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DISCUSSION

According to the Organization for Economic Cooperation 
and Development, 30% of the Mexican population is obese6. 
The prevalence of obesity in our Control Group was 38.4%; 
women had higher prevalence than men (48 versus 31%). 
Participants in this study lived mostly in Mexico City and were 
predominantly of low incomes, both well recognized as risk 
factors for overweight/obesity in the Mexican population10,11. 

When comparing the BMI categories between controls 
and PD patients, there was a statistically significant differ-
ence in normal weight and obesity. The PD Group had a high-
er frequency of normal weight and less obesity. 

The most likely explanation for our findings is the rightward 
shift of the weight distribution in Mexico. As noted, the BMI in 
PD patients in Mexico is lower than that of healthy controls, 
but still shifted to the right compared with other countries.

We can hypothesize that a higher body weight at the on-
set of disease may compensate for the losses produced by 
its progression. As a result, patients who were in the over-
weight category at the onset of the disease will display nor-
mal weight as the disease progresses. Conversely, patients 
who were obese at disease onset will progress to the over-
weight category; thus, the prevalence of overweight may re-
main comparable to healthy controls.

On the other hand, underweight was found in 1.2% of our 
sample. A study from North Italy that included 364 PD pa-
tients found only 3% of underweight, while 62% were over-
weight/obese. The authors suggested that this might be due 
to a high prevalence of overweight among the Italian popula-
tion12. This finding may also apply to our population; more-
over, our underweight prevalence clearly differs from the 15% 
reported in a North-East England PD population13. 

Beyer et al. reported an inverse correlation between BMI 
and disease severity14. Other studies have not found a cor-
relation between BMI and severity or disease duration15. In 
our study, PD patients had a relative short disease duration 
(6.3±5 years), which can explain the lack of association with 

BMI. However, we found a low, but not statistically signifi-
cant, difference in BMI regarding disease severity. Patients 
with moderate disease displayed a lower BMI; but since most 
of our sample had mild disease (68.7%, HY=1–2) we were un-
able to reach a conclusive result.

We found motor fluctuations in 29.9% and peak dose dyski-
nesia in 22.6% of our patients. It is known that disease duration 
is a more significant factor for developing dyskinesia than oth-
er factors, such as: gender, age of onset, body weight, absolute 
levodopa dose and levodopa dose per body weight kilogram16. 
We did not expect a significant prevalence of dyskinesia, as dis-
ease duration in our sample was relatively short. Nevertheless, 
our study did not show an effect of dyskinesia in BMI. 

In regards to levodopa treatment, a cross-sectional study 
suggested that patients with low BMI probably receive a great-
er dosage of levodopa per kilogram of body weight17. Thus, the 
latter may constitute a putative factor in the occurrence of 
dyskinesia in these patients unless there is a concomitant re-
duction in levodopa dose. A correlation between daily dose of 
levodopa and BMI was not found, even when stratifying by le-
vodopa dose per kilogram body weight and LEDD per kg.

In our study, 65.9% of the PD patients were on a DA 
(Pramipexole among 83.8%). A weak positive correlation was 
found between Pramipexole daily dose and BMI. Kumru et al. 
reported a significant weight increase in 28 PD patients after 
being treated with Pramipexole18. DA have been implicated 
in impulse control and compulsive behaviors in patients with 
PD. Specifically, compulsive eating has been reported in pa-
tients being treated with Pramipexole. Pramipexole discon-
tinuation or dose-lowering remitted the behavior, and no fur-
ther weight gain occurred19. Unfortunately, our study did not 
include any assessment of impulse control disorders, there-
fore we were unable to address the presence of this dopami-
nergic complication. Nevertheless, no correlation was found 
between DA-LEDD and BMI.

Finally, weight gain has also been reported as a compli-
cation of subthalamic nucleus deep brain stimulation (STN-
DBS), however our study did not include patients with it.

Demographic and 
anthropometric data

Female Male

PD Control p-value PD Control p-value

n 77 77 100 100
Age (years) 65.6±12.3 65.3±12.9 0.90 64.1±12 63.2±12.4 0.78
Height (m) 1.49±0.07 1.56±0.07 0.01* 1.63±0.08 1.64±0.07 0.54
Weight (kg) 59.8±12.4 73.6±15.1 <0.001* 73.1±11.7 76.6±15.7 0.06
BMI 27±5.5 30.1±5.5 0.01** 27.3±3.9 28.3±5.2 0.11
Underweight 2 (2.6%) 2 (2.6%) >0.9 0 (0%) 1 (1%) >0.9***
Normal 27 (35%) 10 (13%) 0.002* 31 (31%) 23 (23%) 0.27
Overweight 34 (44.1%) 28 (36.4%) 0.41 49 (49%) 45 (45%) 0.67
Obesity 14 (18.2%) 37 (48%) <0.001* 20 (20%) 31 (31%) 0.10

Table. Clinical and sociodemographic characteristics of Parkinson’s disease patients and controls by gender.

BMI: body mass index; PD: Parkinson’s disease; student’s t and χ2 tests unless specified; *statistically significant; ** Fisher’s exact test; ***Mann-Whitney U test.
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Limitations of our study include the fact that the 
study population was a clinic-based, single center, non-
random sample that may not be representative of the 
general Mexican population. This was a cross-sectional 
study therefore changes in BMI over time could not be 
assessed.

In conclusion, as expected, overweight and obesity are 
common among Mexican patients with PD; while under-
weight is almost negligible. Whether the high prevalence of 
overweight has an impact on other PD features, like sleep dis-
orders and cognitive decline, should be addressed in future 
prospective studies.


