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ABSTRACT

Background: People with Parkinson’s disease (PwP) are at higher risk of developing malnutrition. Several factors have been 
suggested to be involved including motor symptoms, non-motor symptoms, and treatment-related complications. Objective: 
The objective of the study was to analyze the combined effect of motor, non-motor, and pharmacological factors in the risk of 
malnutrition in PwP. Methods: Eighty-seven consecutive PwP were included in the study. Clinical data and pharmacological 
treatment were collected. Nutritional status was assessed using the Mini-Nutritional Assessment (MNA) questionnaire. Move-
ment Disorder Society Unified Parkinson’s Disease Rating Scale (MDS-UPDRS), Non-motor Symptoms Scale (NMSS), Hamilton 
Depression Rating Scale HAM-D, and Montreal Cognitive Assessment were applied. Results: Thirty (34.4%) PwP were at risk of 
malnutrition and seven had malnutrition (8%). Abnormal nutritional status was associated with lower education, higher MDS-
UPDRS Parts I, II, and III and total scores, and higher scores in the NMSS domain of sleep disorders and fatigue. MDS-UPDRS 
motor score remained as a determinant of abnormal nutritional status, defined as MNA <23.5, with an odds ratio 1.1 (95% 
confidence interval 1.01-1.10, p = 0.02). Conclusion: The main factor associated with nutritional status was severity of the 
motor symptoms as assessed by the MDS-UPDRS Part III. Non-motor symptoms and treatment-related complications were not 
associated with malnutrition. (REV INVEST CLIN. 2020;72(5):293-9)
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INTRODUCTION

Parkinson’s disease (PD) is one of the most frequent 
neurodegenerative diseases, with an estimated preva-
lence of 2% of adults over age 601. People with PD 
(PwP) present with multiple symptoms including 

bradykinesia, tremors, and rigidity, but also non-mo-
tor symptoms such as anxiety, depression, dysauto-
nomia symptoms, hallucinations, and other problems 
have been recognized. Some of these symptoms have 
been reported as important contributing factors to 
malnutrition in PwP2.
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Malnutrition is defined as a condition depriving the 
body of an adequate amount of nutrients. Malnutri-
tion development is a continuum characterized by 
signs of changes in biochemical indices and body com-
position3.

In the past few years, research in nutritional assess-
ment of PD has exponentially increased. In general, 
studies have recognized that PwP have a lower body 
weight and body mass index (BMI) in comparison with 
healthy controls. The prevalence of malnutrition var-
ies between 0% and 24%, and the risk of malnutrition 
between 3% and 60% depending on the sample and 
study design4-6.

Several factors related to the disease might contrib-
ute to the development of malnutrition. It has been 
suggested that the main associated factors are the 
severity of the motor symptoms7.

Others have reported that the use of antiparkinsonian 
medication and their related motor complications 
such as dyskinesia as well as other drug side effects 
such as nausea, vomiting, and binge eating might be 
involved8. In addition, other known factors related to 
lower food intake and weight loss in elderly patients 
include psychiatric (mainly depression)9 and cognitive 
(mainly dementia) symptoms10. Ultimately, malnutri-
tion affects functional ability, quality of life, and sur-
vival11,12. Evaluation of the nutritional status of PwP 
and determination of the malnutrition associated fac-
tors is particularly relevant. To the best of our knowl-
edge, no study has assessed all the involved factors 
as a whole. The aim of the current study is to assess 
the combined effect of nutritional status with motor, 
non-motor, and pharmacological factors in PwP.

MATERIALS AND METHODS

A cross-sectional study was carried out including con-
secutive PwP attending the National Institute of Neu-
rology and Neurosurgery in Mexico City. PD diagnosis 
was based on the Movement Disorder Society diag-
nostic criteria13. PwP of any age, medical treatment, 
or clinical stage were included in the study. Patients 
who were unable to complete the scales were ex-
cluded from the study. Clinical and demographic data 
regarding gender, age, employment status, current 
comorbidities (diabetes mellitus, hypertension, and 

dyslipidemia), weight, height, age at motor onset, and 
current antiparkinsonian treatment were collected. 
Anthropometric measurements were calculated such 
as BMI and levodopa equivalent daily dose (LEDD) 
was calculated14.

The following clinical scales were applied by a neu-
rologist with expertise in movement disorders. The 
Movement Disorder Society Unified PD Rating Scale 
(MDS-UPDRS) is comprised four domains: non-motor 
aspects of daily life (Part I); motor aspects of daily 
life (Part II); motor exploration (Part III); and motor 
complications (Part IV)15. The non-motor symptom 
scale (NMSS) assesses nine dimensions: cardiovascu-
lar, sleep/fatigue, mood/cognition, perceptual prob-
lems/hallucination, attention/memory, gastrointesti-
nal function, urinary function, sexual function, and 
miscellaneous symptoms16. Hoehn and Yahr (HY) 
stage classifies PwP according to the severity of the 
disease; Stages 1 and 2 correspond to a mild disease, 
Stage 3 to moderate disease, and Stages 4 and 5 
correspond to a severe disease17. The Hamilton De-
pression Rating Scale (HAM-D) was used for the as-
sessment of depression. A HAM-D score of <8 was 
considered normal and scores ≥8 were considered as 
depression18.

The Montreal Cognitive Assessment (MoCA) assess-
es cognitive skills with a maximum possible score of 
30 points. A cutoff value of <24 for cognitive decline 
has been recommended in Mexican population and 
was used to classify PwP in two groups (normal cog-
nition and cognitive impairment)19.

Finally, the nutritional assessment was made using the 
Mini-Nutritional Assessment (MNA). MNA is a vali-
dated nutrition screening that can identify patients 
who are malnourished or at risk of malnutrition, also 
available and validated in Spanish version20,21. The 
scale includes BMI, weight loss, arm and calf circum-
ference, appetite, antiparkinsonian medication, gen-
eral and cognitive health, dietary matters, autonomy 
of feeding, and self-perception of health and nutrition. 
The maximum score in the questionnaire is 30. A total 
score of <17 points are considered as “malnutrition"; 
scores between 17 and 23.5 indicate “at risk for mal-
nutrition"; and scores ≥24 points correspond to “nor-
mal nutritional status". For the purposes of this study, 
patients with scores <17 points (“malnutrition”) and 
scores between 17 and 23.5 points (“at risk for 
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malnutrition”) were merged in one group labeled “ab-
normal nutritional status.”

All subjects gave written informed consent to par-
ticipate in the study. The study protocol was approved 
by the local Ethics Committee.

Statistical analysis

Statistical analysis was performed using the SPSS ver-
sion 17.0 (IBM SPSS Statistics, SPSS Inc., Chicago, IL). 
All data are expressed as percentages, means ± stan-
dard deviation, or medians (ranges). Kolmogorov–
Smirnov test was used to analyze the distribution of 
data, Chi-square test (qualitative data), Mann–Whit-
ney U-test, and Kruskal–Wallis test (quantitative 
data) were performed as needed. For multivariate 
analysis, the nutritional status according to the MNA 
was dichotomized in two groups: malnutrition and 
non-malnutrition. To identify independent predictors 
of malnutrition, a multiple logistic regression analysis 
was performed calculating odds ratio (OR) and 95% 
confidence interval (CI). Independent variables includ-
ed those that showed statistically significant differ-
ences in the bivariate analysis. Multicollinearity was 
assessed using variation inflation factors (VIFs). Co-
variables with VIF >5 were excluded from the analysis. 
Hosmer–Lemeshow test was used for goodness of fit. 
Variance explained by the model was assessed using 
the Nagelkerke square R. A two-tailed p < 0.05 was 
considered as statistically significant.

RESULTS

A total of 58 males (66.7%) and 29 females (33.3%) 
were included in the study. The mean age was 65.1 ± 
12.9 years and the mean disease duration was 7.2 ± 
5.5 years. The mean years of schooling were 9.4 ± 
5.3 years. Frequency of diabetes mellitus, hyperten-
sion, and dyslipidemia was 16.1%, 29.9%, and 16.1%, 
respectively. Regarding anthropometric measure-
ments, the mean weight was 69.6 ± 13.8 kg, mean 
height was 160 ± 18 cm, and the mean BMI was 
27.11 ± 4.7. All patients were taking dopaminergic 
agents at the time of the study, 77 (88.5%) were on 
L-dopa, while 47 (54%) were on dopamine agonists. 
The mean LEDD was 835.6 ± 433.4 mg.

The total MDS-UPDRS Parts I, II, III, and IV and total 
were of 10.5 ± 6.9, 12.4 ± 9.1, 34.8 ± 14.1, 3.6 ± 4.6, 
and 53.8 ± 22.4 points, respectively. The HAM-D 
mean score was 6.3 ± 4.4, and the mean MoCA score 
was 24.2 ± 6.7. Overall, a total of 31 (35.6%) subjects 
were classified with depression and 30 (34.5%) PwP 
with cognitive impairment.

Regarding the nutritional score measured by MNA, 49 
(56.3%) patients had normal nutritional status and 37 
(42.5%) had abnormal nutritional status. Of the for-
mer, 30 were at risk of malnutrition (34.4%) and only 
7 had malnutrition (8%). The comparison between the 
main demographic and clinical characteristics accord-
ing to the nutritional state is shown in Table 1. Besides 
the difference in BMI, the only other difference found 
was in the years of education, with subjects in the 
malnutrition group having a lower education. No dif-
ferences were found in the medication use (L-dopa, 
dopamine agonists) or in LEDD between groups.

Regarding the clinical assessments, PwP with abnormal 
nutritional status had higher scores in MDS-UPDRS 
Parts I, II, and III and total scores, as well as in the HY 
stage. No differences were found in the MoCA and 
HAM-D scores. The comparison of MDS-UPDRS score, 
HY stage, MoCA score, and HAM-D score between PwP 
according to their nutritional state is shown in Table 2.

Regarding the NMSS, higher scores were found in the 
urinary and mood/cognition domains in the abnormal 
nutritional status group. On the other hand, percep-
tual/hallucinations domain had the lowest score. Nev-
ertheless, only the sleep/fatigue domain reached a 
statistically significant difference between groups 
with the abnormal nutritional status group scoring 
higher. The comparison of the NMSS total and indi-
vidual domain scores according to the nutritional 
state is shown in Table 2.

After the logistic regression analysis, only the MDS-UP-
DRS III remained as a significant predictor of abnormal 
nutritional state (OR 1.1, 95% CI 1.01-1.10, p = 0.02).  
The regression model is shown in Table 3.

DISCUSSION

In this study, the risk of malnutrition was detected 
in 35.6% of the patients and malnutrition in 8%. 
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Fereshtehnejad et al., in their case–control study, re-
ported a combined prevalence of malnutrition and risk 
of malnutrition of 40%, with a sample of patients 
similar to ours22. Our study is consistent with the 
review literature reported in the previous studies 
based on MNA assessment, which shows the preva-
lence of up to 20-45% of malnutrition23.

We examined all known potential contributing factors 
with the context of PD, including motor and non-
motor symptoms, depression, cognitive decline, and 
use of antiparkinsonian medications like dopamine 
agonists. All these factors have been associated with 
nutritional status in PwP24.

As expected, anthropometrics measurements showed 
significant differences between PwP with abnormal 
nutrition status in comparison to those with normal 
status. BMI, weight, and height were lower for the 
former group. Demographic variables such as age, 
gender, disease duration, and comorbidities were not 
related to nutritional status in our sample. Interest-
ingly, PwP and abnormal nutritional status had lower 
years of education. Previously, an Italian study re-
ported that poverty is strongly associated with lower 
levels of education, therefore, leading to greater dif-
ficulties in achieving minimum nutritional needs25.

On the other hand, motor and non-motor symptoms 
were significantly associated with nutritional status in 
our sample of PwP. PwP with abnormal nutritional 
status had more severe motor symptoms as assessed 
by the selected scales. Furthermore, disease severity 
was worst as assessed by the HY; this association has 
been previously reported12,24. MDS-UPDRS scores 
were also higher in the abnormal nutritional status 
group in all parts except for Part IV. This association 
between UPDRS (a previous version of the MDS-UP-
DRS) scores has also been previously reported26. Nev-
ertheless, association with Part IV is usually reported 
in the literature. Both dyskinesia and wearing-off phe-
nomenon have been associated with the risk of mal-
nutrition. In fact, the existence of a Park–weight phe-
notype has been suggested, in which patients with 
higher levodopa dose are at a higher risk of dyskinesia 
and weight loss27. Interestingly, our study sample did 
not differ significantly in terms of LEDD and weight in 
comparison to other reports, but the frequency of 
dyskinesia was lower, whereas this difference is inher-
ent to Mexican population warrants further study.

Regarding non-motor symptoms, gastrointestinal 
dysfunction may lead to malnutrition due to insuffi-
cient intake or impaired absorption, along with the 
increased energy expenditure associated with the 

Table 1. Comparison of the main demographic and clinical characteristics in patients with Parkinson’s disease according to their 
nutritional state

Variable Normal nutritional state 
(n = 49)

Abnormal nutritional state  
(n = 38)

p

Age 64.4 ± 12.3 66 ± 13.9 0.58

Male gender 35 (71.4%) 23 (60.5%) 0.29

Years of education 10.4 ± 5.8 8.1 ± 4.3 0.04

Body mass index 28.1 ± 4.9 25.8 ± 4.3 0.02

Disease duration 7.6 ± 5.6 6.7 ± 5.6 0.35

Use of L-dopa 44 (89.7%) 36 (94.7%) 0.41

Use of dopamine agonist 27 (55%) 20 (52.6%) 0.82

LEDD 815.3 ± 485.1 834.9 ± 448.4 0.45

Diabetes mellitus 10 (20.4%) 4 (10.5%) 0.21

Hypertension 16 (32.7%) 10 (26.3%) 0.52

Dyslipidemia 11 (22.4%) 3 (7.9%) 0.07

Depression 15 (30.6%) 15 (39.5%) 0.51

Cognitive impairment 14 (28.6%) 16 (42.1%) 0.18

HAM-D score >8; MoCA score <24; LEDD, levodopa equivalent daily dose; MoCA, Montreal Cognitive Assessment.
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movement disorder. In our study, we did not find an 
association with gastrointestinal symptoms such as 
difficulty swallowing and constipation. This can be 
partially explained by the fact that symptoms such as 
slow gastric emptying, early satiety, and postprandial 
fullness are not assessed by the NMSS. Unexpect-
edly, we found a higher prevalence of sleep/fatigue 
and urinary symptoms in the PwP with abnormal 

nutritional status. Interestingly, an association be-
tween serum concentrations of micronutrients and 
malnutrition with lower urinary tract symptoms has 
been previously described in the elderly28. On the 
other hand, some epidemiologic studies reported as-
sociations between dietary patterns and sleep quality 
investigating the effect of concentrations of macro-
nutrients on sleep architecture and fatigue29. To the 

Table 2. Comparison of the main clinical scales between persons with Parkinson’s disease according to their nutritional state

Variable Normal nutritional state  
(n = 49)

Abnormal nutritional state  
(n = 38)

p

MDS-UPDRS I 8.8 ± 6 12.8 ± 7.4 0.003

MDS-UPDRS II 10 ± 7.5 15.6 ± 10 0.009

MDS-UPDRS III 30.4 ± 11.5 40.5 ± 15.2 0.001

MDS-UPDRS IV 3.5 ± 4.6 3.7 ± 4.7 0.71

MDS-UPDRS total 46.2 ± 17.9 63.6 ± 24 0.001

Hoehn and Yahr 2.1 ± 0.5 2.4 ± 0.6 0.04

NMSS cardiovascular 1 ± 1.9 2 ± 3.0 0.11

NMSS sleep/fatigue 5.4 ± 7.8 13.2 ± 12.5 0.002

NMSS mood/cognition 9.3 ± 7.1 9.9 ± 9.9 0.76

NMSS perceptual 
problems/hallucinations

0.7 ± 1.8 0.7 ± 2.0 0.60

NMSS attention/memory 3.8 ± 5.1 5.9 ± 8.0 0.15

NMSS gastrointestinal 5.1 ± 5.2 7.3 ± 7.6 0.24

NMSS urinary 11 ± 9.8 13.2 ± 11.3 0.43

NMSS sexual function 1.9 ± 3.4 3.1 ± 6.6 0.76

NMSS miscellaneous 7.3 ± 6.6 8.6 ± 6.4 0.23

NMSS total 48.07 ± 29.55 60.51 ± 37.60 0.16

MNA 26.4 ± 1.5 19.8 ± 3.2 <0.001

MoCA 25.2 ± 6.2 22.9 ± 7.2 0.17

HAM-D 5.8 ± 3.9 7 ± 4.9 0.29

MDS-UPDRS: Movement Disorders Society Unified Parkinson’s Disease Rating Scale; MNA: Mini-Nutritional Assessment; NMSS: Non-Motor 
Symptoms Scale; HAM-D: Hamilton Depression; MoCA: Montreal Cognitive Assessment; NMSS: Non-Motor Symptoms Scale.

Table 3. Logistic regression analysis to identify independent predictors of malnutrition

Variable B Odds ratio 95% CI p

Years of education −0.49 0.95 0.86-1.05 0.33

MDS-UPDRS I 0.09 1.09 0.99-1.19 0.07

MDS-UPDRS II 0.02 1.02 0.95-1.10 0.55

MDS-UPDRS III 0.50 1.10 1.01-1.10 0.02

NMSS Sleep/fatigue −0.36 0.97 0.90-1.04 0.35

MDS-UPDRS: Movement Disorders Society Unified Parkinson’s Disease Rating Scale; NMSS: Non-Motor Symptoms Scale. CI: confidence interval.
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best of our knowledge, these associations have not 
been previously described in PwP.

The type and dose of antiparkinsonian medication as 
part of the risk of malnutrition as reported in other 
studies such as Laudisio et al.;8 they reported that 
total LEDD was associated with a worse nutritional 
status. In addition, the use of D2 dopamine agonists, 
such as pramipexole, has been associated with body 
weight increase.30 It has also been hypothesized that 
the need of several daily administrations in fasting 
conditions could favor malnutrition as well as the di-
rect effect of L-dopa on fat metabolism31. Converse-
ly, other studies in Asian population found no differ-
ence in the use of dopaminergic agents and the 
presence of dyskinesia or in the association with nu-
tritional status6,12. In the present study, the use of 
dopaminergic agents was not related to nutritional 
status, in line with these results. Furthermore, al-
though L-dopa use and total LEDD were higher in our 
PwP with malnutrition population, no statistically sig-
nificant association was found.

Due to its chronic nature, PD often exerts severe psy-
chological effects, leading to insufficient nutrient in-
take and exposing the patients to the risk of malnu-
trition. Fereshtehnejad et al. highlighted the relevance 
of nutritional status as a contributor to quality of life 
and general conditions of daily living in PwP26. Their 
results indicate that, in addition to motor symptoms, 
emotional well-being and depression were associated 
with an abnormal nutritional status. In our study, the 
prevalence of depression as assessed by the HAM-D 
was not different between groups. It has been re-
ported that nutritional status is worse in subjects with 
dementia both in tauopathies (frontotemporal lobar 
degeneration) and alpha-synucleinopathies (demen-
tia with Lewy bodies)32. In addition, we did not find 
any statistically significant difference in cognitive 
function between groups. After multivariate regres-
sion analysis, the only variable that remained in the 
model with a statistically significant difference was 
the MDS-UPDRS Part III.

The present study has several limitations. The inter-
pretation and applicability of the results should be 
considered thoroughly as well as the, limited sample 
size and cross-sectional design. Cognitive decline was 
assessed using the MoCA, which is a validated screen-
ing tool but does not substitute a comprehensive 

neuropsychological assessment. Dysphagia is as-
sessed in the MDS-UPDRS Part II, but the use of a 
specific scale for this purpose would be better suited. 
It should also be mentioned that while the frequency 
of some comorbidities was collected, their actual 
control was not assessed. Moreover, data on some 
other chronic conditions such as liver or kidney dis-
ease were not collected. External validation should 
also be interpreted cautiously since the study was 
carried at a tertiary hospital, thus a referral bias can-
not be ruled out.

The only factor associated with abnormal nutritional 
status was the severity of the motor symptoms as 
assessed by the MDS-UPDRS Part III and the disease 
severity according to the HY stage. Non-motor symp-
toms, including depression and cognitive decline, as 
well as antiparkinsonian drugs and dose were not re-
lated to an abnormal nutritional state defined as risk 
of malnutrition or malnutrition.
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