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Prevalence and factors influencing malnutrition in patients with Parkinson’s disease 
 
Vassamon Thirasupa MD, Parnsiri Chairangsaris, MD ,Division of neurology, Department 
of medicine, Phramongkutklao Hospital, Bangkok, Thailand 
 
Abstract 
 
Introduction: Parkinson’s disease (PD) is recognized as the second most common 
neurodegenerative disorder after Alzheimer’s. Previous studies have shown that 
Parkinson’s disease patients are at a higher risk of malnutrition. The prevalence has been 
estimated to 0– 24%. To date, there is no clear explanation for malnutrition in these 
patients.  
Objectives: To determine the prevalence of malnutrition and to analyze factors that 
influencing malnutrition in patients with Parkinson’s disease. 
Materials and Methods: We used cross-sectional study design. A total of 260 Parkinson’s 
patients visiting Neurology clinic in Phramongkutklao hospital during August 2019 to 
January 2020 were enrolled in this study. Patients were asked to measure height and 
weight and met an investigator to complete the questionnaire and The Nutrition Alert Form 
(NAF). 
Results: Out of 260 patients, 142 (54.62%) were male, 118 (45.38%) were female. Mean 
age was 74 years and the median disease duration was 5 years. Mean BMI was 23.13 
kg/m2,14.23% were malnourished based on NAF scores. According to demographic, 
clinical, psychosocial, and nutritional characteristics between malnutrition and non-
malnutrition group, multiple logistic regression analysis revealed that disease duration, 
Modified H&Y, Depression, and BMI were significant factors influencing malnutrition in 
patients with Parkinson’s disease 
Conclusion: Prevalence of malnutrition in patients with Parkinson’s disease in this study 
was 14.23%. Several factors influencing nutritional status including modifiable & non-
modifiable factors. Therefore, Parkinson’s disease patients should be regularly monitored 
for malnutrition, especially those with risk factors. Nutritional consultation with dietary 
regimen should become part of the regular treatment standard for Parkinson’s disease 
patients. 
Keyword: malnutrition, Prevalence, Parkinson’s disease  
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Prevalence and factors influencing malnutrition in patients with Parkinson’s disease 
 
Vassamon Thirasupa MD, Parnsiri Chairangsaris, MD ,Division of neurology, Department 
of medicine, Phramongkutklao Hospital, Bangkok, Thailand 
 

Introduction  

Parkinson’s disease (PD) is recognized as the second most common 
neurodegenerative disorder after Alzheimer’s disease with diffuse synuclein pathology 
deposits. This leads to a decrease in the dopaminergic, serotonergic, noradrenergic and 
cholinergic neurotransmitter system [1]. As a consequence, many different symptoms 
appear, generally divided into motor and non-motor ones. One of the non-motor symptoms 
is weight loss and a high risk of malnutrition that often remains under-recognized and 
under-diagnosed [2]. The prevalence of malnutrition has been estimated to 0–24%, while 
3%–60% of Parkinson’s disease patients are reported to be at risk of malnutrition 
worldwide [3]. A decrease of body weight has been reported even in the prediagnostic PD 
stage [4]. To date, there is no clear explanation for malnutrition in these patients and the 
mechanisms such as perturbation of hypothalamic metabolic regulation, alteration of 
energy expenditure and alteration of nutrient intake have been proposed [4,5]. These 
patients frequently display loss of muscles, body fat and lean body mass [3,6,7]. Many 
factors have been reported to be associated with malnourishment in these patients, e.g., 
non-motor and motor symptoms, depression, dementia and hallucinations [2,8,9]. 
Impairment of gastrointestinal function (dysphagia, delayed gastric emptying, constipation, 
malabsorption) and disturbed hand-mouth coordination can also impact nutritional status 
[10–12]. A low-protein diet used to increase bioavailability of levodopa (patients with 
severe postprandial “off” periods are often advised to take a “protein-redistribution diet”) 
may further worsen nutritional status of the patients [13]. Losing body mass can occur due 
to nausea, vomiting or anorexia.  

Malnourished Parkinson’s disease patients have a poorer quality of life due to the 
risk of infection, decubital ulcer, and acceleration of motor, behavioral and autonomic 
impairment [14,15]. Improvement in nutritional status increases the quality of life 
significantly [14].   

  Some nutrition screening tools include physical examination which required 
practical experience such as the diagnosis of pedal edema and ascites, whereas many     
nutrition screening tools often require experienced clinicians and dietitians to collect data, 
which therefore become too specialized and time-consuming for implementation on a 
hospital-wide basis. Nutrition Alert Form (NAF), a Thai nutritional screening tool was 
modified from the original version of Subjective Global Assessment (SGA) for screening 
of malnutrition in Thai patients. NAF is recommended by the Society of Parenteral and 
Enteral Nutrition of Thailand (SPENT) because it is easy to use, noninvasive, concise, 
well-validated, does not require nutrition expertise, and can be used whether or not body 
weight is taken[16]. It is recommended for early detection of the risk of malnutrition and 
lifestyle characteristics associated with nutritional risk while BMI still are within the 
normal range. Appropriate nutritional interventions can be introduced on the basis of NAF 
results. Besides screening, it can also be useful in follow up of the nutritional intervention 
efficacy [17].  
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 about factors that influencing Despite an increase in the number of publications 
malnutrition in patients with Parkinson’s disease in Thai PD patients are , studies that focus 
lacking. Therefore, this study aim to describe the nutritional status of Thai PD patients and 
to identify clinical, psychosocial and nutritional factors that influencing malnutrition in 
these patients. 

Objectives 

The aim of this study was to determine the prevalence of malnutrition and to 
analyze factors that influencing malnutrition in patients with Parkinson’s disease. 

 
Patients and methods  

This cross-sectional study included patients more than 30 years old with diagnosed 
with Parkinson's disease according to the UKPD Society Brain Bank (UKPDSBB) 
diagnostic criteria[18] who voluntarily attended the Outpatient Clinic of Neurology in 
Phramongkutklao hospital, during the months of August, 2019 to January, 2020. All 
participants signed their written informed consent, while the study protocol was reviewed 
and approved by the Institutional Review Board, Royal Thai Army Medical Compartment. 
General data on age, sex, disease duration, and Modified Hoehn and Yahr scale (Modified 
H&Y scale) were collected by a special designed questionnaire. Patient body weight and 
height were measured and body mass index (BMI) was calculated. To evaluate motor and 
non-motor symptoms, and motor complications, the Unified Parkinson's Disease Rating 
Scale (UPDRS) parts I and II, and IV were used. An easy-to-perform method of screening 
for weight category was used to define underweight (BMI<18.5), normal or healthy weight 
(BMI 18.5–22.9), overweight (BMI >23.0) [19]. A short valid nutritional screen for Thai 
population, The Nutrition Alert Form (NAF) was completed to determine no malnutrition 
(NAF score 0-5) or malnutrition (NAF score ≥ 6) [16]. 

 
Sample size 
 Sample size was calculated to allow the estimation of prevalence of malnutrition in 
patients with Parkinson’s disease. Based on study of  C.K. Lopez Botello (2017), 27% 
presented malnutrition [20]. 
 

𝑛 =
𝑍! !
! 𝑝(1− 𝑝)

𝑑!  
 
When   n = Sample size 

p = The prevalence of malnutrition in Parkinson’s disease 0.27 
          error(d) = 20% of prevalence  
      Zα/2 = 95% Confidence interval=1.96 
 
 𝑛 = (!.!")!!.!"(!!!.!")

!.!"∗(!.!∗!.!")!
 

 
𝑛 = 259.66 ≈ 260 

 
In this study we use sample size 260 Parkinson’s disease patients  
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Sample selection  
Inclusion criteria  

• Patients of Parkinson’s disease diagnosed as defined in UKPDS criteria  
• Patients of either gender more than 30 years old  

Exclusion criteria 
• Patients unable to stand to weight themselves  
• Patients or their relative unable to understand and respond questionnaire 
• Not willing to be part of the study  

Procedure  

 Parkinson’s disease patients at the neurology clinic in Phramongkutklao hospital 
who met the inclusion criteria were enrolled and signed informed consent to participate in 
the study. Patients were asked to measure height and weight and met an investigator to 
complete the questionnaire and The Nutrition Alert Form (NAF). 

Outcomes 
The primary outcome was to determine prevalence of malnutrition in patients with 

Parkinson’s disease at Neurology Clinic in Phramongkutklao hospital. 
The secondary outcome was to determine factors influencing malnutrition in patients with 
Parkinson’s disease 

 
Statistical analysis  

All data are expressed as numbers (percentages), means ± SD (standard deviations), 
or medians (ranges). To identify independent predictors of malnutrition, we performed 
multiple logistic regression analysis and calculated Adjusted odds ratios (Adj ORs) and 
95% confidence intervals (CIs). Hosmer–Lemeshow test was used to assess goodness-of-
fit. A two-tailed P value less than 0.05 was considered statistically significant.  
 
Result 

Of the 260 patients included in this study, 142 (54.62%) were male, 118 (45.38%) 
were female. Age ranged from 39 to 91 years (mean ± SD, 74.51 ± 10.49 years), and the 
median disease duration was 5 years (range, 1–20 years). Mean BMI of all Parkinson’s 
disease patients was 23.13 ± 3.68 kg/m2 and 28 patients (10.77%) were under weight 
(BMI < 18.5 kg/m2). Mean modified Hoehn and Yahr stage was 3.06± 1.16 (Table 1). 
Prevalence of malnutrition in this study was 14.23%. No significant differences in gender, 
age, cognitive, psychosis, anxious, constipation, drooling, dysphagia, tremor, dyskinesia, 
rigidity, hyposmia and treatment associated nausea and vomiting between malnutrition and 
non-malnutrition groups. (Table2)  
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Table 1 Baseline characteristics of the study population  

 Total 
Sex  
   Male 142 (54.62) 
   Female 118 (45.38) 
  
Age : Mean±SD 74.51±10.49 
  
BMI  
   < 18.5  28 (10.77) 
   ≥ 18.5 – 22.9 98 (37.69) 
   23 – 24.5 56 (21.54) 
   ≥ 25 78 (30.00) 
   Mean±SD 23.13±3.68 
  
Disease duration  
     <3 81 (31.15) 
     ≥3 179 (68.85) 
     Median (Min,Max) 5 (1 , 20) 
  
Modified H&Y  
    1 22 (8.46) 
    1.5 7 (2.69) 
    2 53 (20.38) 
    2.5 4 (1.54) 
    3 80 (30.77) 
    4 62 (23.85) 
    5 32 (12.31) 
    Mean±SD 3.06± 1.16 
  
Malnutrition N (%) 
   No 223 (85.77) 
   Yes 37 (14.23) 

 
According to demographic, clinical, psychosocial, and nutritional characteristics 

between malnutrition and non-malnutrition group, multiple logistic regression analysis 
revealed that disease duration (Adj OR = 2.61, 95% CI: 1.14-5.97, P = 0.023), Modified 
H&Y (Adj OR = 2.84, 95% CI: 1.04-7.73, P = 0.042), Depression (Adj OR = 2.86, 95% 
CI: 1.26-6.49, P = 0.012), and BMI (Adj OR = 9.35, 95% CI: 3.67-23.82, P <0.001) were 
significant factors influencing malnutrition in patients with Parkinson’s disease (Table 2 
and Fig 1).  
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Table 2 Multiple logistic regression analysis for factors influencing malnutrition in 
patients with Parkinson’s disease 
 

Risk Factor Malnutrition Univariate Multiple 
No Yes OR (95%CI) P-Value Adj OR 

(95%CI) P-Value 

Sex       
   Male 123 (86.62) 19 (13.38) 1    
   Female 100 (84.75) 18 (15.25) 1.17 (0.58 - 2.34) 0.667   
Age 74.17±10.89 76.57±7.48 1.02 (0.99 - 1.06) 0.198   
BMI       
   < 18.5  15 (53.57) 13 (46.43) 7.51 (3.20 - 17.65) <0.001 9.35 (3.67-23.82) <0.001 
   ≥ 18.5  208(89.66) 24 (10.34) 1  1  
Disease duration       
     <3 66 (81.48) 15 (18.52) 1  1  
     ≥3 157(87.71) 22 (12.29) 2.89 (1.16 - 7.22) 0.023 2.61 (1.14-5.97) 0.023 
Modified H&Y       
     <3 80 (93.02) 6 (6.98) 1  1  
     ≥3 143 (82.18) 31 (17.82) 2.89 (1.16 - 7.22) 0.023 2.84 (1.04-7.73) 0.042 
Cognitive       
     No 112 (86.82) 17 (13.18) 1    
     Yes 111 (84.73) 20 (15.27) 1.19 (0.59 - 2.39) 0.630   
Psychosis       
     No 185(86.45) 29(13.55) 1    
     Yes 38(82.61) 8(17.39) 1.34 (0.57 - 3.16) 0.500   
Depressed       
     No 176(88.89) 22(11.11) 1  1  
     Yes 47(75.81) 15(24.19) 2.55 (1.23 - 5.30) 0.012 2.86 (1.26-6.49) 0.012 
Anxious       
     No 151 (88.3) 20 (11.70) 1    
     Yes 72 (80.90) 17 (19.10) 1.78 (0.88 - 3.61) 0.108   
Dopamine 
dysregulation 
syndrome 

      

     No 212 (85.14) 37 (14.86) - - - - 
     Yes 11 (100.00) 0 (0.00) - - - - 
Constipation       
     No 87 (90.63) 9 (9.38) 1    
     Yes 136 (82.93) 28 (17.07) 1.99 (0.90 - 4.42) 0.091   
Drooling       
     No 149 (86.13) 24 (13.87) 1    
     Yes 74 (85.06) 13 (14.94) 1.09 (0.53 - 2.26) 0.816   
Dysphagia       
     No 173 (88.72) 22 (11.28) 1    
     Yes 50 (76.92) 15 (23.08) 2.36 (1.14 - 4.88) 0.021   
Tremor       
     No 151 (84.83) 27 (15.17) 1    
     Yes 72 (87.80) 10 (12.20) 0.78 (0.36 - 1.69) 0.524   
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Risk Factor Malnutrition Univariate Multiple 
No Yes OR (95%CI) P-Value Adj OR 

(95%CI) P-Value 

Dyskinesia 
     No 177 (85.51) 30 (14.49) 1    
     Yes 46 (86.79) 7 (13.21) 0.90 (0.37 - 2.17) 0.811   
Rigidity       
     No 172 (87.31) 25 (12.69) 1    
     Yes 51 (80.95) 12 (19.05) 1.62 (0.76 - 3.45) 0.212   
Hyposmia       
     No 193 (87.33) 28 (12.67) 1    
     Yes 30 (76.92) 9 (23.08) 2.07 (0.89 - 4.81) 0.091   
Treatment 
associated nausea 
and vomiting 

      

     No 213 (85.89) 35 (14.11) 1    
     Yes 10 (83.33) 2 (16.67) 1.22 (0.26 - 5.79) 0.805   
Home Care       
     No 222 (85.71) 37 (14.29) - - - - 
     Yes 1 (100.00) 0 (0.00) - - - - 

 
 

 
Fig 1 factors that influencing malnutrition in patients with Parkinson’s disease. 

 

DISCUSSION  

Nutritional status is defined as the body condition of the balance between food 
intake and its use by the body[21]. Moreira et al. investigated risk factors for malnutrition 
in elderly population (>65 years) and identified age and Parkinson’s disease as the risk 
factors[23]. In this study, it was observed that 10% of the Parkinson’s disease population 
were underweight. Sheard et al. published a systematic review that the prevalence of 
malnutrition in patients with Parkinson’s disease ranges from 3% to 24% [3]. In this study, 
there were 14.2% of the Parkinson’s disease patients presenting malnutrition. These 
differences could be the result of the different methods used, or the criteria of classification 
of malnutrition or low weight used, as well as the characteristics of the patients.  
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Regarding malnutrition’s associated factors after adjustment for predictors, we 
found that disease duration, Modified H&Y scale, Depressed, and BMI, as predictors in the 
case of stunting. A strength of our study is that we examined all potential contributing 
factors, including nutritional symptoms related with clinical, non motor symptom and 
psychological factors to determine independent predictors of malnutrition. 

Previous studies showed that weight loss can precede motor PD stage and disease 
duration has additional influence on malnutrition, while gender has not been reported as a 
risk factor [4,8,24]. We found the same results for disease duration, and gender. Because 
Parkinson’s disease is a neurodegenerative disorder, disease duration and disease severity 
are positively associated with each other, and both might be negatively associated with 
nutritional status. We found an association between malnutrition with a higher Hoehn and 
Yahr stage and longer Parkinson’s disease duration, as same as previous studies[3,25].  
Neither dyskinesia nor rigidity was identified as a risk factor in our study.  

It is well known that depression and anxiety are psychological factors associated 
with malnutrition[26,27], consistent with our results. In particular, we found that 
depression was an independent predictor of malnutrition after adjusting for all other factors 
in our study. Depression is a frequent emotional symptom in Parkinson’s disease patients 
and is associated with motor symptoms, such as severe gait problems, dyskinesia, and off 
symptoms. Depression and anti-depressive medications might worsen nutritional status 
through exacerbated neurologic symptoms and might affect appetite and food intake[27].  
However, cognitive behavior therapy and exercise are gaining popularity as effective 
approaches to treat depression in Parkinson’s disease patients[28,29].  Thus, a multi-
dimensional intervention strategy might alleviate depression and improve nutritional status 
in Parkinson’s disease patients.  

In addition, we also measured the BMI as an anthropometric parameter, but the 
proportion of underweight individuals according to the WHO, BMI classification showed a 
discrepancy with the incidence of malnutrition according to the NAF. We believe that 
these results might be due to each nutritional parameter (such as anthropometric and global 
assessment tools) reflecting a different clinical process. Nevertheless, the NAF considers 
various nutritional parameters including food intake by appetite or swallowing difficulty, 
anthropometric measurements including weight loss, and physical and mental functions, 
and malnutrition and non-malnutrition groups classified by the NAF showed a difference 
in clinical and psychological factors reported in previous studies, symptoms affecting oral 
intake, and other nutritional factors excluding biochemical parameters. Therefore, we 
believe that the NAF is a useful tool for nutritional assessment in patients with Parkinson’s 
disease as a chronic disease.  

We recommend assessing the nutritional state of Parkinson’s disease patients using 
a validated tool and identifying risk factors for poor nutrition. Moreover, for patients with 
malnutrition, various individual interventions such as diet modification and nutritional 
supplements, education, stress relief, regulation of symptoms affecting poor oral intake, 
and dietary consultation should be considered in both research settings and clinical 
practice. 
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Conclusion  

This study identified that 14.2% of the patients with Parkinson’s disease in the 
study presented malnutrition. Together with the findings of other authors, this indicates 
that Parkinson’s disease can contribute to a decrease in nutritional status. The factors 
influencing nutritional status are disease duration, Modified H&Y scale, depression and 
BMI. Therefore, Parkinson’s disease patients should be regularly monitored for 
malnutrition, especially those with risk factors, as is the implementation of both 
individualized nutritional intervention and the development of strategies that favor food 
intake to improve nutritional status and the general conditions of a patient with Parkinson’s 
disease. Nutritional consultation with dietary regimen should become part of the regular 
treatment standard for Parkinson’s disease patients.  
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