
Current Science International  
Volume: 10 | Issue: 04| Oct. – Dec.| 2021 

EISSN:2706-7920     ISSN: 2077-4435 
DOI: 10.36632/csi/2021.10.4.46  
Journal  homepage: www.curresweb.com 
Pages: 543-555 

 
 

Corresponding Author:  Ola M. Elbeshlawy, Department of Nutrition and Food Science, Faculty of Home 
Economics, Al Azhar University, Egypt.  

543 

Assessment of Nutritional Status in Egyptian Patients with Parkinson’s disease 
 

Ola M. Elbeshlawy1, Thanaa A. Elkholy 1 and Shaimaa S. Mohammed 2 
 
1Department of Nutrition and Food Science, Faculty of Home Economics, Al Azhar University, Egypt 
2Neurology Dept., Faculty of Medicine, Cairo University, Egypt 

Received: 15 Sept. 2021 Accepted: 20 Oct. 2021  Published: 05 Nov. 2021   
 
ABSTRACT 
 Background: Parkinson's disease (PD) is the second most prevalent neurodegenerative disorder after 
Alzheimer's disease. It mainly affects the elderly and is characterized by a loss of dopaminergic 
neurons in the brain cells, which leads to an imbalance between the excitation and inhibition pathways 
of the basal ganglia, which leads to impairment in voluntary movement control. Nutrition plays an 
important role in the management of chronic diseases, including PD. Aim of study: We aim to 
describe the nutritional status of PD patients. Low nutritional status is useful in early detection of 
Parkinson's disease. We also try to determine the nutritional factors associated with a significant 
deterioration in the clinical features of Parkinson's disease, and to what extent these symptoms were a 
risk factor for malnutrition and the development of nutritional intervention. Patients and Methods: 
This study was conducted on 70 patients with PD of both sexes. They were recruited from the 
Neurology Department at Cairo University Hospital. We used anthropometric measurements and the 
Socioeconomic Status Scale for Health Research in Egypt, the Mini Nutritional Assessment-
Questionnaire (MNA), the 24-h recall questionnaire, the food frequency papers, the Hoehn and Yahr 
(HY) scale, the serum albumin level, and the impaired swallowing index. (DHI) as a valid and reliable 
tool to describe the clinical and nutritional status of patients, then Pearson's correlation was used to 
linearly determine the extent to which the variables were correlated. Results: Our Results revealed 
that  71.4% of participants were males and 28.6% of them were females, with mean age (61.8±9.94) 
years, 78.5% of them had a very low socioeconomic status, 57.2% of them had a very low educational 
level, 98.6% of them don't use special tools to help them to eat, mean of (MNA)- score was 
(10.23±1.53) which means that our patients were at a risk of malnutrition which was associated with 
increasing duration of illness, 65.7% of them had a moderate loss of appetite, 20% of them lose 2-3 kg 
of their weight during the last 3 months, about 84.3% of them had constipation,  44.3% of them had 
slight swallowing difficulty, Also, all symptoms appear in the majority of patients, and tremors were 
more prevalent among the participants by 97.1%, and the majority of participants were in the second 
stage of the disease according to the Hohen-Yahr scale. Serum Albumin Level was at normal range 
(4.41±0.50). There were a positive correlation between increased energy consumption and increase 
the mobility deterioration which associated with PD, and a negative correlation between decreased the 
mean daily intake of protein, fat, fiber, sodium, potassium, calcium, phosphorus, iron, magnesium, 
zinc, copper, vitamin-C, thiamin, riboflavin and decreased of Hoehn and Yahr scale- score.   
Conclusion: decreased nutrients intakes, unhealthy eating habits, socioeconomic status in PD-patients 
are associated with increased mobility deterioration and the risk of malnutrition.  
 
Keywords: Parkinson's, nutrients, foods, BMI, MNA, malnutrition, Hoehn and Yahr scale- elderly, 

constipation, swallowing disorders. 

 
1. Introduction 

Parkinson’s disease (PD) is the second most prevalent neurodegenerative disorder, after 
Alzheimer’s; its chronic progressive movement disorder, affecting primarily people over sixty years 
of age. With aging populations, some estimates indicate as many as nine million people will be 
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impacted by this disease by 2030 (Gaba, 2015). PD is more common in the elderly and increases the 
risk of respiratory infections, due to dysphagia (aspirations) and respiratory restriction, and as a result 
people with Parkinson's disease may be particularly vulnerable to SARS-CoV-2 infection and its 
complications, increasing the risk of cognitive and motor decline in PD (Sainz-Amo et al., 2021).   PD 
is characterized by a progressive loss of dopaminergic from the nigrostriatal pathway, formation of 
Lewy bodies, and micro-gliosis. (Xicoy et al., 2019) The motor symptoms of PD result from the death 
of dopamine-producing cells; the cause of these cell death is unknown, but nutrient-related factors, 
such as folate deficiency, high plasma homocysteine levels, fiber and calorie deficiencies, oxidative 
stress, anemia, and iron overload may contribute to the pathogenesis of PD (Remig,  2008). Factors 
such as dysphagia, anorexia, a lowering of absorption caused by slow gastric emptying, and the 
increase of energy consumption due to high muscular activity are predictors for malnutrition (Capecci 
et al., 2013). Weight loss and malnutrition seem to be multifactorial events in PD, weight loss occurs 
in almost half of PD patients (Cersosimo et al., 2018). This study highlights nutritional risk factors 
associated with Parkinson's; results of this study will lead to take adequate measures to manage 
Parkinson's nutritionally.  
 
2. Patients and Methods 
 
2.1. Aim of study  

We aim to describe the nutritional status of PD patients; We attempt to identify the nutritional 
factors associated with a significant deterioration in PD symptoms that contribute to the early 
detection of PD, and to what extent these symptoms are a risk factor for malnutrition, and highlight 
considerations to consider when planning a diet for a Parkinson's patient to manage PD nutritionally. 
 
2.2. Sample size  

It was calculated according to Steven (2012) equation; 70 subjects with Parkinson's were 
included in the study based on the inclusion criteria which recently published by the International 
Parkinson and Movement Disorder Society (MDS) task force, which encompass the two main 
previous sets of diagnostic criteria (United Kingdom PD Society Brain Bank and Gelb’s criteria), and 
using of non-motor symptoms as additional diagnostic features, and the adoption of the concept of 
prodromal PD, crucial to enroll in clinical trials PD patients in the very early phase of the disease 
(Marsili  et al., 2018), Age > 30 years old, Both sexes; Exclusion criteria Patients with memory 
problems, poor reporting, and patients with other neurological diseases were excluded.  
 
2.3. Our work  

Patients were recruited from Neurology department in Cairo University Hospital. Patients were 
diagnosed as having PD by neurologist before participating in the study, data collection was initiated 
in august 2019 and completed in September 2021.The patients interviewed face to face individually 
and each interview took about 45 minutes.  
 
2.4. Study tools  

Socioeconomic status one of the most important determinants of the health and nutritional status 
of individuals so, the patient's socioeconomic status was evaluated by the valid and reliable 
socioeconomic status scale for health research in Egypt (El-Wehady and El-Wasify, 2012). The 
Hoehn and Yahr scale (HY) was used to define broad categories of motor function in Parkinson’s 
disease (PD) because it's a simple and easily applied, and it captures typical patterns of progressive 
motor impairment which can be applied whether or not patients are receiving dopaminergic therapy. 
Progression in HY stages has been found to correlate with motor decline, deterioration in quality of 
life, and neuroimaging studies of dopaminergic loss (Bhidayasiri and Tarsy, 2012). 

Anthropometric measurements such as height, weight, body mass index BMI (Peterson et al., 
2017), waist circumference, mid-upper arm circumference, and waist to hip ratio were measured for 
each subject by a trained nutritionist to reduce the self-measurement errors using the height and 
weight scale in hospitals with a calibration scale. Serum albumin level (SAL) was checked, the typical 
value for serum albumin in blood is 3.4 to 5.4 grams per deciliter, and low albumin levels can indicate 
a number of health conditions including malnutrition (Plakht et al., 2016).  Data on the clinical 
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features, age when PD started, family history of PD, the relieving factors, medications, alternative 
therapies, non-prescribed medications, nutritional supplements, and the medical history were all 
collected from Parkinson's clinical examination sheet that is completed by a neurologist during the 
clinical examination. 
 
2.5. The dietary assessment:  

Using a 24-hour recall questionnaire; A nutritionist asked each participant to tell her all the foods 
and drinks they had eaten in the past 24 hours, from the first food item they ate in the morning to the 
last food item they ate before getting up the next morning, using different sizes and amounts of food 
items, cups and spoons standard; To estimate the amount of food eaten, then convert it to grams, and 
ask the subjects about the method of cooking, Three recalls representing three non-consecutive days 
of the week, the day prior to the interview, the predominant day of the week, and the day of the 
weekend, were taken to account for dietary fluctuations that occur during the week. In this way, the 
actual dietary intake of each participant is evaluated with a high degree of reliability and validity 
according to FAO (2018). 

Average of the three days was calculated, then outputs were inserted into a computer program to 
analyze it into macronutrients and micronutrients; the analysis by this program based on food 
composition tables of the Egyptian national nutrition institute (National Nutrition Institute, 2006). 
Then, Dietary Reference intake (DRI) (Mahan and Escott-Stump 2004) values were assigned to each 
participant according to factors such as age, gender, and physical activity.   

Food frequency sheets (FAO, 2018) were used to evaluate the consumption of foods, drinks, and 
food groups which consumed daily, monthly, and weekly; according to aim of study we used a closed 
and adjustable list contain local foods and foods supposed to be associated to PD.  

Mini Nutritional Assessment (MNA) Questionnaire had been used as a validated instrument 
initially developed to assess nutritional status in elderly patients ;The tool contains 18 items and 
evaluates 4 different aspects: anthropometric assessment (body mass index (BMI), weight loss, and 
arm and calf circumferences); general assessment (lifestyle, medication, mobility and presence of 
signs of depression or dementia); short dietary assessment (number of meals, food and fluid intake 
and autonomy of feeding); and subjective assessment (self-perception of health and nutrition); Scores 
from 12-14 were considered normal nutritional status, while 8-11  had a risk factor to malnutrition, 
and from 0 to 9 were considered as malnutrition (Guigoz, 2006; Kiesswetter et al., 2014). 

The Dysphagia Handicap Index (DHI) (Farahat et al., 2014) had been used as valid 25-item self-
administered questionnaire in Arabic language for measuring the handicapping effect of dysphagia on 
the physical, functional, and emotional aspects of participants.  
 
2.6. Statistical Analysis  

By using statistical package for Social Science (SPSS version 15, 1994) χ2 test (chi-square) was 
used for comparison among proportions and Independent T-test was used to compare between the two 
sample means with the assumption that variables are normally distributed, P- value was considered a 
significant when P was 0.05 or less, and descriptive statistics such as arithmetic mean and standard 
deviation were used for quantitative variables; Pearson correlation was used to identify the extent to 
which two variables are linearly correlated.   
 
3. Results 

This study was conducted on 70 Parkinson's patients; our results showed that 71.4% of 
participants were males and 28.6% of them were females, with mean age about 62 years, the mean 
age when Parkinson's started was 57 years, mean duration of illness was 4.5 years, results of 
socioeconomic assessment scale showed that 78.5% of our participants had a very low level of 
socioeconomic status, 57.2% of participants had a very low educational level, and 54.3% of them 
were out of work.  

The results of mini nutrition questionnaire showed that Mean±SD of body mass index (BMI) was 
(28.09±5.48), about 64.3% of our participants reported that they consume about 1-3 cups of water / 
day, and 98.6% of participants reported that they don't use special tools to help them to eat foods. 
None of our participants was smoker, results of the anthropometric measurements showed that 
Mean±sd of Waistline was 101.47±10.53, Mean± SD of Buttock circumference was 102.57±10.07, 
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Mean± SD of Ratio of waist to buttocks was 0.97±0.07, Mean± SD of Arm circumference was 
31.79±3.48, and Mean± SD of Foot circumference was 32.81±3.53 (Table 1). 

 
Table 1: The General Characteristics of Our Participants and Anthropometric Measurements 

Sex 

 N % 

Males 50 71.4 

Females 20 28.6 

Age (years) 
Mean±sd 61.80 ± 9.94 

Range 37.00 - 81.00 

Age of onset 
Mean±sd 57.16 ± 10.20 

Range 33.00 - 79.00 

Duration of illness 
Mean±sd 4.54 ± 3.12 

Range 0.50 - 16.00 

BMI 
Mean±sd 28.09 ± 5.48 

Range 19.20 - 46.60 

Waistline 
Mean±sd 101.47 ± 10.53 

Range 78.00 - 140.00 

Buttock circumference 
Mean±sd 102.57 ± 10.07 

Range 85.00 - 150.00 

Ratio of waist to buttocks 
Mean±sd 0.97 ± 0.07 

Range 0.80 - 1.10 

Arm circumference 
Mean±sd 31.79 ± 3.48 

Range 24.00 - 40.00 

Foot circumference 
Mean±sd 32.81 ± 3.53 

Range 28.00 - 46.00  

 
Our results also showed that Mean± SD of Mini Nutritional Assessment Questionnaire (MNA) 

was (10.23±1.53) this means that our participants were at a risk of developing malnutrition, 65.7% of 
them had a moderate loss of appetite, Mean± SD of Serum Albumin Level was (4.41±0.50) it was at 
the normal range, 71.4 % of participants don't know how much they have a weight loss and 20% of 
them lose 2-3 kg of their weight during the last three months, also about 84.3% of participants had 
constipation (Table 2). 

Results of swallowing disability index showed that 52.9% of participants had no swallowing 
problems, and 44.3% of them had slight swallowing difficulty. 

There were significant differences between males and females in BMI, waistline, Buttock 
circumference, and Arm circumference in favor of females at P= (0.006, 0.047, 0.004, and 0.045) 
respectively (Table 3).  

 
Table 2: The Most Important Results of Mini Nutritional Assessment Questionnaire (MNA)  

Results of MNA questionnaire 
Mean±sd 10.23 1.53 

Range 6.00 13.00 

Anorexia 
(Loss of appetite) 

(N, %) 

Severe 7 10.0 

Moderate 46 65.7 

No loss 17 24.3 

Weight loss (N, %) 

Weight loss > 3 kgs 4 5.7 

Unknown 50 71.4 

Weight loss 2-3 kg 14 20.0 

No weight loss 2 2.9 
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Table 3: Comparison between Male and Female in Anthropometric Measurements 

 
Male 

(N=50) 
Female 
(N=20) 

  

 Mean ± SD Mean ± SD T. value P 
MNA 10.2 ± 1.5 10.3 ± 1.6 -.245 0.807 
BMI 27.0 ± 4.1 30.9 ± 7.4 -2.817 0.006* 
waistline 99.9 ± 7.9 105.4 ± 14.7 -2.018 0.047* 
Buttock circumference 100.4 ± 6.2 107.9 ± 15.1 -2.954 0.004* 
ratio of waist to buttocks 1.0 ± .1 1.0 ± .1 1.146 0.256 
Arm circumference 31.3 ± 3.0 33.1 ± 4.3 -2.044 0.045* 

 
Our results showed that there were significant positively correlation between MNA-score and, 

age, age when Parkinson's started at P= (0.027, and 0.022) respectively and r= (0.264, and 0.273) 
respectively, which means that the longer number of years that patients live with Parkinson's, the 
greater chance that they will develop malnutrition (Table 4). 

 
Table 4: Correlations between Age, Age of onset, Duration of illness & results of MNA- scale  

Correlation   Age  Age of onset Duration of illness  

Weight 
r 0.021 -0.040 0.205 
P 0.860 0.741 0.089 

Length 
r -0.130 -0.156 0.017 
P 0.283 0.196 0.887 

BMI 
r 0.127 0.094 0.146 
P 0.296 0.439 0.227 

Waist line 
r 0.029 0.003 0.098 
P 0.812 0.981 0.421 

Buttock circumference 
r -0.115 -0.128 0.047 
P 0.344 0.290 0.702 

The ratio of the waist to 
the buttocks 

r 0.123 0.100 0.122 
P 0.311 0.409 0.315 

Arm circumference 
r -0.083 -0.083 0.087 
P 0.496 0.495 0.475 

MNA 
r 0.264 0.273 -0.106 
P 0.027* 0.022* 0.383 

 
The mean daily intake of nutrients showed that about 98%, 98%, 78.4%, 100%, 100%, 92.2%, 

and 58.8% of our participants had a very low intake of water, fiber, calcium, magnesium, copper, 
vitamin-A, and vitamin-C respectively; 41.2%, 49%, and 41.2% of them had a low intake of protein, 
thiamin, and riboflavin respectively; 68.6%, 60.8%, 51%, 66.7%, and 54.9% of them had an adequate 
intake of energy, fat , carbohydrate, potassium, and zinc; 45% and 76.5% of them had a high intake of 
phosphorus and iron; while 78.4% of them had an excessive intake of sodium with no statically 
significant differences between males and females (Tables 5 and 6).  

There was a positive correlation between increased energy consumption and the increase of 
Hoehn and Yahr scale- score or in other words with the increase in motor deterioration which 
associated with Parkinson's. And a negative correlation between decreased the mean daily intake of 
protein, fat, ash, fiber, sodium, potassium, calcium, phosphorus, iron, magnesium, zinc, copper, 
vitamin-C, thiamin, riboflavin and decreased of Holn and Yahr scale- score (Table 7). 

 In the present study, the predominant motor symptom is tremors in 97.1% of patients, rigidity in 
about 54.3% while postural instability is predominant in 77.1% of patients. According to Hoehn and 
Yahr scoring system unilateral involvement present in 2.9%, unilateral and axial involvement 
affecting 8.6%, bilateral involvement without postural instability was present in 30%, mild to 
moderate bilateral affection with some postural instability is affecting 22.9%, while severe disability 
is present in 5% of patients. As regards to non-motor symptoms of Parkinson's disease constipation is 
present in 84.5% of patients, sleep disturbance is affecting 45.7% of patients, whereas nausea is the 
predominant non- motor symptoms in 20% of patients (Table 8). 
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Table 5: Comparison between Males and Females in the Mean Daily Intake of Nutrients 
 Male (N=50) Female(N=20)   

 Mean ± SD Mean ± SD T. value P 

Water Intake (ml.) 625.9 ± 256.8 629.0 ± 193.9 -0.048 0.962 

Energy (Kcal) 1867.6 ± 705.8 1723.2 ± 548.1 0.820 0.415 

Protein (gm.) 68.0 ± 31.9 63.5 ± 18.0 0.591 0.557 

Fat (gm.) 50.7 ± 19.0 49.6 ± 19.6 0.210 0.834 

Ash (mg.) 12.4 ± 5.4 12.1 ± 3.4 0.171 0.865 

Fibers (gm.) 6.2 ± 3.1 6.0 ± 1.5 0.360 0.720 

Carbohydrate  gm.)  286.5 ± 138.7 256.9 ± 123.1 0.833 0.408 

Sodium (mg.) 2545.7 ± 1751.7 2470.0 ± 832.0 0.184 0.854 

Potassium (mg.) 2057.4 ± 794.0 2022.7 ± 543.4 0.179 0.858 

Calcium (mg.) 526.9 ± 269.0 576.1 ± 225.0 -0.722 0.473 

Phosphorous (mg.) 869.5 ± 349.1 885.0 ± 312.8 -0.172 0.864 

Magnesium (mg) 75.9 ± 35.5 88.2 ± 31.0 -1.352 0.181 

Iron (mg) 12.8 ± 5.8 11.7 ± 3.4 0.760 0.450 

Zinc (mg) 9.2 ± 4.4 9.2 ± 3.1 0.062 0.951 

Copper (mg) 0.8 ± 0.5 0.8 ± 0.4 -0.073 0.942 

Vitamin A (mg) 452.3 ± 1251.3 1014.9 ± 2511.5 -1.251 0.215 

Vitamin C (mg) 60.6 ± 49.4 57.6 ± 44.6 0.237 0.814 

Thiamin (mg) 0.8 ± 0.5 0.7 ± 0.3 0.697 0.488 

Riboflavin (mg) 0.8 ± 0.5 1.0 ± 0.8 -0.943 0.349 

 
Table 6: Mean Daily Intake of Nutrients as a % of Dietary Reference Intakes (%DRI)  

 
Very low 

intake N, % 
Low intake 

N, %  
Adequate 

intake N, % 
High  

Intake N, %  
Excessive 

intake N, % 

Water Intake (ml) 50 98.0% 1 2.0% 0 0.0% 0 0.0% 0 0.0% 

Energy (Kcal) 2 3.9% 6 11.8% 35 68.6% 7 13.7% 1 2.0% 

Protein (gm.) 8 15.7% 21 41.2% 21 41.2% 0 0.0% 1 2.0% 

Fat (gm.) 4 7.8% 9 17.6% 31 60.8% 6 11.8% 1 2.0% 

Fibers (gm.) 50 98.0% 0 0.0% 1 2.0% 0 0.0% 0 0.0% 

Carbohydrate (gm.)  1 2.0% 9 17.6% 26 51.0% 15 29.4% 0 0.0% 

Sodium (mg) 0 0.0% 0 0.0% 0 0.0% 10 19.6% 40 78.4% 

Potassium (mg) 2 3.9% 5 9.8% 34 66.7% 9 17.6% 1 2.0% 

Calcium (mg) 40 78.4% 7 13.7% 3 5.9% 1 2.0% 0 0.0% 

Phosphorous (mg) 1 2.0% 4 7.8% 22 43.1% 23 45.1% 1 2.0% 

Magnesium (mg) 51 100.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Iron (mg) 1 2.0% 2 3.9% 8 15.7% 39 76.5% 1 2.0% 

Zinc (mg) 4 7.8% 17 33.3% 28 54.9% 1 2.0% 1 2.0% 

Copper (mg) 51 100.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Vitamin A (mg) 47 92.2% 2 3.9% 0 0.0% 0 0.0% 2 3.9% 

Vitamin C (mg) 30 58.8% 6 11.8% 8 15.7% 7 13.7% 0 0.0% 

Thiamin (mg) 15 29.4% 25 49.0% 9 17.6% 2 3.9% 0 0.0% 

Riboflavin (mg) 16 31.4% 21 41.2% 11 21.6% 3 5.9% 0 0.0% 

Knowing that: very low intake = 70% or less of Dietary Reference Intake (DRI), 70-90% of DRI= low intake, 90-
110% of DRI=adequate intake, 110-130% of DRI= high intake, 130% or more of DRI= excessive intake 
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Table 7: The Correlation between Mean Daily Intake of Nutrients and Hoehn and Yahr Scale   

Mean Daily Intake of Nutrients 
R 
P 

Hoehn and Yahr Scale 

Water (ml)  
R -0.126 

P 0.299 

Energy (kcal) 
R 0.432** 

P 0.001 

Protein (gm.) 
R -0.743** 

P 0.001 

Fat (gm.) 
R -0.634** 

P 0.001 

Ash (mg) 
R -0.763** 

P 0.001 

Fiber (gm.) 
R -0.681** 

P 0.001 

Carbohydrate (gm.) 
R 0.173 

P 0.152 

Sodium (mg) 
R -0.577** 

P 0.001 

Potassium (mg) 
R -0.879** 

P 0.001 

Calcium (mg) 
R -0.702** 

P 0.001 

Phosphorus (mg) 
R -0.744** 

P 0.001 

Magnesium (mg) 
R -0.683** 

P 0.001 

Iron (mg) 
R -0.647** 

P 0.001 

Zinc (mg) 
R -0.665** 

P 0.001 

Copper (mg) 
R -0.474** 

P 0.001 

Vitamin - A (mg) 
R -0.138 

P 0.256 

Vitamin - C (mg) 
R -0.547** 

P 0.001 

Thiamin (mg) 
R -0.527** 

P 0.001 

Riboflavin (mg) 
R -0.455** 

P 0.001 

**Indicates to significance level ≤ 0.01, * Indicates to significance level ≤ 0.05 
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Table 8: Number and percentage of Hohen- Yahr assessment and Main disability. 

Main disability  N % 

Imbalance 
Exist 

Does not exist 

54 
16 

77.1 
22.9 

Rigidity 
Exist 

Does not exist 
38 
32 

54.3 
45.7 

Tremors 
Exist 

Does not exist 
68 
2 

97.1 
2.9 

Is there constipation? 
Yes                   
No 

59                                      
11 

84.3         
15.7 

Is there nausea? 
Yes 
No 

14                                     
56 

20 
80.0 

Are there sleep problems? 
Yes 
No 

38 
32 

54.3 
45.7 

Hohen- Yahr scale Stage N % 

Unilateral involvement only 1 2 2.9 

Unilateral and axial involvement 1.5 6 8.6 

Bilateral involvement without impairment of balance   2 21  30.0 

Mild bilateral disease with recovery on pull test 2.5 21 30.0 

Mild to moderate bilateral disease; some postural 
instability; physically independent 

3 
16 22.9 

Severe disability; still able to walk or stand unassisted 4 4 5.7 

Wheelchair bound or bedridden unless aided 5 0 0.0 

 

The correlation between swallowing disability index and food frequency sheets showed a 
positive correlation between monthly consumption of yogurt in 78.6% of participants, weekly 
consumption of skimmed cheese "Quraish" in 67.2% of participants, and increased swallowing 
difficulty; while there were a negative correlation between daily consumption of fresh vegetables in 
71.4% of participants, weekly consumption of pasta in 81.4% of participants, and increased 
swallowing difficulty. (Tables 9 and 10).  

Table 9: The Correlation between Food Frequency Sheets and Swallowing Disability Index  
Food frequency sheets  Swallowing disability index 

Black bread, Toast 
R 0.066 
P 0.587 

White bread 
R 0.157 
P 0.194 

Rice 
R 0.093 
P 0.444 

Macaroni (pasta) 
R -0.289* 
P 0.015 

Eastern and western sweets, pastries, and 
Cookies 

R 0.211 
P 0.080 

Fried meat 
R -0.075 
P 0.540 

Boiled or grilled chicken 
R 0.137 
P 0.256 

Fried chicken 
R 0.048 
P 0.694 

Grilled Fish 
R 0.000 
P 1.000 

Boiled eggs 
R -0.071 
P 0.558 

Fried Eggs 
R -0.055 
P 0.650 
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Table 10: The Correlation between Food Frequency Sheets and Swallowing Disability Index  
Food frequency sheets  Swallowing disability index 

Beans and falafel 
R 0.151 
P 0.211 

Lentils and koshary 
R 0.123 
P 0.309 

Seed oil 
R 0.078 
P 0.523 

Whole or skim milk 
R -0.038 
P 0.756 

Yogurt 
R 0.426 
P 0.024* 

Quraish Cheese (skimmed) 
R 0.309 
P 0.045* 

Fresh salad vegetables like onions and 
tomatoes 

R -0.571 
P 0.005* 

Cooked vegetables like zucchini and spinach 
R 0.000 
P 1.000 

Fruits 
R 0.006 
P 0.961 

 
4. Discussion 

Most of our participants were males 71.4%, 28.6% of them were females, with mean age about 
62 years, which agrees with Clavería et al. (2002) who found that prevalence of Parkinson's among 
men was higher than it among Women in the age group 60 to 69 years, while Khedr et al. (2012) 
found that the highest age-specific prevalence was among subjects aged 70-79 years, but Dorsey et al. 
(2018) found that prevalence of Parkinson's disease increases with age progress and smoking rates 
decrease which agrees with our results where it was none of our participants smoker.  Our results 
about the very low level of education in 57.2% of participants convenient for results of study about 
individuals over 65 years old showed that the educational level of people caring for these elderly 
people was a determinant of the nutritional status of the elderly(Correa  et al., 2009). Khedr et al. 
(2012) also found that prevalence of Parkinson's increases in rural areas than in urban areas which are 
suitable for our results about the low level of socioeconomic status in 78.5% of our patients. 

Results of (MNA) - Questionnaire showed that whenever number of years that patients live with 
Parkinson's had been increased, the greater chance that patients will develop a risk for malnutrition 
had been occurred; which agrees with previous study indicated that 58.5% of patients with 
Parkinson's were at risk of malnutrition and 11.5% of them were malnourished which associated with 
age (Shidfar  et al., 2016) and we also correspond with Fereshtehnejad (2015)(25) who indicated that 
about a third of people with mild to moderate Parkinson's disease are either malnourished or at risk of 
developing  malnutrition, we suspect that this may be due to changes in appetite, limited mobility, 
social isolation, excessive usage of medications, and economic limitations that often associated with 
chronic diseases in elderly people that can negatively affect nutritional status (Phillips  et al., 2010) 
which also be convenient for our results that about 65.7% of our participants had a moderate loss of 
appetite and 20% of them lose 2-3 kg of their weight during the last three months, which agrees with 
another study indicated that PD patients had a significantly lower BMI, and it associated with 
increased the mobility deterioration, it may be due to that low body weight is associated with  many 
negative health effects (van der Marck  et al., 2012) while  another meta-analysis study showed that 
overweight might be a potential risk factor of PD (Chen et al., 2014), which nearly associated with 
our results that high values of BMI, waistline, buttock circumference, and arm circumference were 
significantly associated with females with Parkinson's, but one of the studies(Chen et al., 2014) 
showed that weight loss occurs in almost half of PD patients and it's largely the consequence of 
disease progression rather than involuntary movements or a decrease in food intake because there 
were no changes in appetite, which nearly corresponds with our results that 65.7% of our participants 
suffered from moderate loss of appetite, it was suggested that dopamine therapy is involved in this 
(Cersosimo et al., 2018). Results of swallowing disability index showed that 52.9% of participants 
had no swallowing problems, and 44.3% of them had slight swallowing difficulty which disagrees 
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with Andrés et al. (2017)(30) who found disturbances in the efficiency and safety of swallowing in 
94.7% of PD patients and Kalf et al.(2012) who found that prevalence of dysphagia increases rapidly 
as PD-progresses and patients with PD developed oro-pharyngeal dysphagia approximately three 
times more than healthy elderly people. Previous studies indicate that Constipation is a major and 
non-motor symptom in Parkinson's disease (PD), with prevalence ranging from 24.6% to 63% 
according to the various diagnostic criteria used to define chronic constipation (Stocchi and Torti, 
2017); this agrees with our results that about 84.3% of participants had constipation, and another 
study indicated that constipation which occurs in up to two thirds of all PD-patients (Carrasco et al., 
2018). They hypothesize that constipation in PD may be due to some undefined toxins break through 
the mucosal barrier of the intestine and are incorporated into the axon terminal of the vagus nerve and 
transported in a retrograde manner to the vagus nucleus, and decreased water intake in PD patients 
which was significantly associated with constipation, interestingly, PD patients tended not to feel 
thirsty and thus they had no desire to drink water throughout their life, so, the amount of water intake 
correlated inversely with the severity of constipation and the depletion of water intake preceded 
constipation in most cases (Ueki and Otsuka, 2004); which supports our results as 98% of our 
participants had a very low intake of water (Mean±SD)=(625.9±256.8) in males, and ( 629.0±193.9) 
in females, and 84.3% of both suffered from constipation.  

Decreased daily intake of protein, fiber, fat, and iron, and increased calories intake were 
associated with increased clinical features of mobility deterioration in PD patients, because previous 
clinical studies (Baroni and  Zuliani, 2014) indicated that dietary protein can reduce the effectiveness 
of levodopa treatment in PD patients, since the large neutral amino acids and levodopa share the same 
saturated carrier system, while fiber can improve the drug bioavailability, while, high dietary intakes 
of animal fat, iron, and dairy, as well as western dietary patterns can increase mobility deterioration in 
PD, while intake of some antioxidant compounds and plant-based dietary patterns can be protective, 
which be convenient with our results about the daily intake of nutrients. But our results disagrees with 
Baert et al. (2020) who found that PD patients had a high dietary fiber intake (26.2 ± 7.7) g/day, 
which is in line with the recommended intake. The negative correlation between low daily intake of 
magnesium and phosphors, and decreased mobility deterioration in PD is in agree with previous study 
found an association between low protein, magnesium, and phosphorus density diet and olfaction in 
PD patients (Ådén et al., 2011). The negative correlation between decreased the mean daily intake of 
some antioxidants such as magnesium, zinc, copper, vitamin-C, thiamin, riboflavin and decreased 
mobility deterioration in PD corresponds with many clinical studies had been showed a relationship 
between vitamins and PD, may be the antioxidant properties of vitamins and their biological functions 
of regulating gene expression may be beneficial for the treatment of PD (Zhao et al., 2019). It had 
been observed that serum magnesium levels in PD cases were significantly higher than normal people 
(Jin et al., 2018); also another study found that supplemental iron intake was associated with a 
borderline increase in Parkinson's disease risk among men; although the authors’ prospective data did 
not support an association between total iron intake (dietary and supplemental) and risk of Parkinson's 
disease and about 30% of increased the risk was associated with a diet rich in vegetable iron, 
especially in those who had low vitamin C intake (Logroscino et al., 2008) which disagrees with our 
results about magnesium and iron. But our results about sodium and potassium agrees with a study 
indicated that inappropriate concentrations of ions (hyper, hypo-natremia, and hyper, hypokalemia) 
will perturb homeostasis giving rise to important and far reaching effects in PD (Ha et al., 2014).  

We didn't find a correlation between vitamin-E intake and Parkinson's, which agrees with another 
two population-based studies, they also didn't find any association between vitamin-E intake and risk 
of PD (Zhang et al., 2002; Logroscino et al., 299). Although vitamin C has many potential positive 
effects on PD, which agrees with our results, the serum level of vitamin C in patients with PD remains 
controversial (Férnandez-Calle et al., 1993; Sudha et al., 2003).  

Through the Clinical and Neurological Assessment, The stage and severity of Parkinson's disease 
was determined based on: The Movement Disorder Association Scale (MDS) – Unified Parkinson's 
Disease rating scale (UPDRS), Hoehn, and Yahr was used to assess the severity of PD for all patients. 
The Hohen and Yahr scale included stages from 1 to 5(Shannon, 2004).The severity of motor 
deterioration increases as the degree increases, Parkinson's disease increasing motor impairment can 
be mapped from unilateral (stage 1) to bilateral disease (stage 2) without difficulties with balance, to 
having postural instability (stage 3), loss of physical independence (stage 4), and being wheelchair- or 
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bound bed (stage 5) (Goetz 2004), This is what was evaluated in our study  and the highest percentage 
of participants in the second and third stages was 60%, while the lowest percentage of participants in 
the first and fifth stages was 11.5% and 5.7%, respectively.    

Although natural compounds, phytochemicals, vitamins, and minerals in supplements can 
prevent, delay, or alleviate the clinical symptoms of PD, because it disturb main pathological 
mechanisms involved in the development of PD such as oxidative stress, free radical formation, and 
neurons-inflammation (Ciulla, et al., 2019), however, results are conflicting about its effectiveness 
from dietary intake, it may be due to the individual physical and chemical properties, absorption rate, 
and bioavailability of vitamins that may affect its efficacy. Further studies are still needed to clarify 
the potentials of vitamins in treatment of PD. 
 
5. Conclusion  
 

Decreased nutrients intakes, unhealthy eating habits, socioeconomic status in PD-patients are 
associated with increased mobility deterioration and the risk of malnutrition.  
 
6. Recommendations   
 

Nutritional aspect is an important aspect to reduce clinical manifestations  associated with PD, 
Therefore, we recommend patients  and balanced diets that suffices their needs of nutrients and 
contain moderate amounts of energy , protein, fat, fiber, sodium, potassium, calcium, phosphorus, 
iron, magnesium, zinc, copper, vitamin-C, thiamin, and riboflavin; in addition to educating patients 
about the interaction between protein and levodopa and take the medicine on an empty stomach, one 
hour before or after eating.   
 
Ethical Considerations:  

Patients participated in the study voluntarily after it was confirmed that the data is confidential 
and will only be used in accordance with the purposes and ethics of scientific research. 
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