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Abstract: Background: Nutrition plays a vital role in both the progression and potential neuroprotection of Parkinson’s disease.
Objective: To evaluate the nutritional status of patients with idiopathic Parkinson’s disease and to investigate its correlation with the
severity of the condition. Methods: This study was a cross - sectional observational study conducted over a period from November 2018
to March 2020 in the Department of General Medicine and the Department of Neurology among patients presenting with idiopathic
Parkinson’s disease. Results: The study involved 50 participants with an average age of 63.9 years. The sample was fairly balanced
between those under and over 65 years, with 64% male participants. A significant difference in BMI distribution was observed across
Parkinson’s disease severity. Anemia was common, affecting over 50% in the early illness group, 73.3% in the moderate group, and all
those with severe illness, though this was not statistically significant. Nutrient deficiencies were noted: 10.5% of early illness participants
had calcium deficiency, and vitamin D deficiency affected 42.1% in early illness. Folate and vitamin B12 deficiencies were seen in a
substantial portion of the sample. Correlations between nutritional factors and Parkinson’s severity showed that BMI and hemoglobin
were significantly negatively correlated with the Webster score, suggesting that lower BMI and hemoglobin levels are associated with
higher disease severity. Age showed a weak, non - significant positive correlation with severity. Other nutrients like calcium, magnesium,
albumin, vitamin D, folate, and vitamin B12 showed weak or insignificant correlations with disease severity. Anemia, calcium,
magnesium, and vitamin D deficiencies were more prevalent in those with moderate Parkinson’s severity, while vitamin B12 deficiency
was equally common across severity levels. Conclusion: The study reaffirms the importance of regular nutritional assessments in PD
patients, particularly for parameters such as hemoglobin, vitamin D, folate, and B12 levels. Early identification and management of

nutritional deficiencies can potentially mitigate symptom severity, improve overall health, and enhance the quality of life.
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1. Introduction

Parkinson’s disease (PD) is a chronic, progressive
neurodegenerative disorder and the most common form of
parkinsonism. It is characterized by clinical features such as
bradykinesia, rest tremor, rigidity, and postural instability. ™
The disease primarily arises from the degeneration of
dopaminergic neurons in the substantia nigra, resulting in
reduced facilitation of voluntary movements, asymmetric rest
tremors, motor impairments, and a marked response to
dopaminergic therapy. @ The pathological hallmark of PD
includes the presence of o - synuclein - containing Lewy
bodies and a progressive spread of Lewy body pathology to
neocortical and cortical regions. [l The prevalence of
Parkinson’s disease increases with age, affecting
approximately 1-2 per 1000 individuals in the general

population and about 1% of individuals over 60 years of age.
4]

Malnutrition, a persistent public health challenge in many low
- income countries, has been linked to various health
complications, including Parkinson’s disease. [ ¢ Inadequate
food diversity, micronutrient deficiencies (e. g., vitamins,
minerals, trace elements), and protein - energy malnutrition
are significant contributors to this burden. While malnutrition
often affects economically disadvantaged populations,
Parkinson’s disease related to micronutrient deficiencies is
not exclusive to these groups and can also occur in individuals
with better economic resources. [l Importantly, many
malnutrition - related neurological disorders, including PD,
are preventable with timely intervention. [l

Emerging evidence suggests that nutrition plays a vital role in
both the progression and potential neuroprotection of

Parkinson’s disease. Epidemiological and biochemical
studies have identified specific food components, such as
vitamins and minerals, that may influence disease outcomes.
1 Nutritional deficiencies, including deficiencies in serum
vitamin D, vitamin B12, folate, calcium, and magnesium, as
well as conditions such as anemia and hypoalbuminemia, can
impair the structure and functionality of the nervous system.
(291 The brain and nervous system require a full complement
of essential nutrients and energy to develop and maintain their
neuronal and supporting cellular architecture. A deficiency in
any of these essential nutrients could exacerbate the
neurological decline observed in PD. 11

Despite the growing recognition of the importance of
nutrition in PD, there is a paucity of studies in Indian literature
that assess the correlation between nutritional status and
disease severity in idiopathic Parkinson’s disease. Addressing
this gap, our study aims to evaluate the nutritional status of
patients with idiopathic Parkinson’s disease and to investigate
its correlation with the severity of the condition.

2. Materials and Methods

This study was a cross - sectional observational study
conducted over a period from November 2018 to March 2020.
It was carried out in the Department of General Medicine and
the Department of Neurology at Lady Hardinge Medical
College (LHMC) and Associated Hospitals, New Delhi, in
collaboration with the Department of Biochemistry, LHMC,
and PGIMER, Dr. Ram Manohar Lohia Hospital, New Delhi.
The study population included patients presenting to the
medical and neurology outpatient departments as well as
inpatients admitted to the medical wards. A total of 50
diagnosed cases of idiopathic Parkinson’s disease were
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recruited for the study. Patients eligible for inclusion were
adults above 18 years of age with a confirmed diagnosis of
idiopathic Parkinson’s disease. Exclusion criteria were
applied to patients with coexisting illnesses that could
influence nutritional status, including bronchial asthma,
interstitial lung disease, congestive cardiac failure due to
cardiovascular  illness, malignancies, thyrotoxicosis,
neuromuscular disorders, gastrointestinal diseases, and
connective tissue disorders. Additionally, patients with a
recent history of intake of vitamin D, B12, folate, calcium, or
magnesium supplements were excluded from the study.

After obtaining approval from the Institutional Ethics
Committee (IEC), the study was conducted with patients who
provided written informed consent after being informed about
the study objectives and methodology. The diagnosis of
idiopathic Parkinson’s disease was confirmed using the Brain
Bank Criteria. @ Each participant underwent a thorough
evaluation, including a detailed medical history and clinical
examination. The clinical assessment involved general
physical and systemic examinations, along with evaluations
using the Mini - Mental State Examination (MMSE) and the
Webster Scale to determine the severity of Parkinson’s
disease. [3 141 Anthropometric measurements, including
weight, height, body mass index (BMI), waist - to - hip ratio,
and skinfold thickness, were recorded. Body weight was
measured to the nearest half kilogram using a digital weighing
machine, while height was measured to the nearest half
centimeter using a stadiometer, both in light clothing and
without shoes. Waist circumference was measured in the
standing position and divided by the measurement of the
widest part of the hip to calculate the waist - to - hip ratio.
BMI was calculated as weight in kilograms divided by the
square of height in meters (kg/m2), and obesity classification
was determined based on Asia - Pacific guidelines:
underweight (<18.5), normal (18.5-22.9), overweight (23—
24.9), and obese (>25). The severity of Parkinson’s disease
was categorized using the Webster Scale, with scores ranging
from 1-10 indicating early illness, 11-20 indicating moderate
disability, and 21-30 indicating severe disability.

Venous blood samples were collected from all participants for
biochemical analysis. Parameters measured included
complete hemogram, analyzed using the Coulter counter
method, and serum levels of vitamin B12, folate, vitamin D,
calcium, magnesium, and albumin.  Biochemical
investigations were conducted as follows: calcium was
measured using the colorimetric method based on Arsenazo
I11, which binds to calcium to form a colored complex with
absorption at 660 nm. Albumin levels were determined using
the bromocresol green method, which measures the albumin
- BCG complex with maximal absorption at 578 nm.
Magnesium was quantified using a direct method involving
xylidyl blue and glycoletherdiamine - N, N, N, N - tetraacetic
acid (GEDTA), with bichromatic readings at 520/800 nm.
Serum folic acid and vitamin B12 levels were measured using
chemiluminescent immunoassay kits from Beckman Coulter,
while vitamin D was analyzed using the chemiluminescent
method on a Beckman Coulter DXI analyzer with commercial
kits. The following reference ranges were applied: anemia
was defined as hemoglobin levels of less than 12 g/dL for
females and less than 14 g/dL for males. Hypoalbuminemia
was defined as serum albumin levels of less than 3.5 g/dL in

individuals younger than 60 years and less than 3.2 g/dL in
individuals aged 60 years or older. Hypocalcemia was defined
as serum calcium levels of less than 8.6 mg/dL, while
hypercalcemia was defined as levels exceeding 10.2 mg/dL.
Hypomagnesemia was defined as serum magnesium levels of
less than 1.6 mg/dL. Folic acid deficiency was considered
when levels were below 6.0 nmol/L. Vitamin B12 deficiency
was defined as levels below 180 pg/mL, and vitamin D
deficiency was identified as levels below 20 ng/mL, with
insufficiency classified as levels between 20 and 29.9 ng/mL.

Statistical analysis: Categorical variables were summarized
as counts and percentages, while continuous variables were
reported as mean * standard deviation (SD) or median,
depending on the data distribution. The Kolmogorov -
Smirnov test was used to assess data normality. For non -
normally distributed data, non - parametric tests were applied.
Comparisons between three groups were performed using
ANOVA or the Kruskal - Wallis test for quantitative
variables, and the Chi - square test was used for qualitative
variables. Correlations with the Webster score were analyzed
using Pearson’s or Spearman’s correlation coefficients, as
appropriate. A p - value of less than 0.05 was considered
statistically significant. Data were recorded in MS Excel and
analyzed using SPSS version 21.0.

3. Results

The study included 50 participants with a mean age of 63.9
years (SD = 8.9). Among the participants, 48% (n = 24) were
younger than 65 years, while 52% (n = 26) were aged 65 years
or older. The gender distribution showed that 64% (n = 32) of
the participants were male, and 36% (n = 18) were female.
Regarding dietary habits, 58% (n = 29) followed a vegetarian
diet, while 42% (n = 21) were non - vegetarian. The mean
body mass index (BMI) was 22.8 kg/m2 (SD = 3.9). Based on
BMI categories, 8% (n = 4) of the participants were
underweight (BMI < 18.5), 52% (n = 26) had normal weight
(BMI 18.5-22.9), and 40% (n = 20) were overweight or obese
(BMI > 23). The mean Webster score, which reflects
Parkinson’s disease severity, was 11.4 (SD = 3.8). According
to the Webster scale, 38% (n = 19) of the participants were
categorized as having early illness, 60% (n = 30) had
moderate disability, and 2% (n = 1) had severe disability.

The study participants had a mean hemoglobin level of 12.3
g/dL (SD = 1.9), with anemia present in 66% (n = 33) of the
cases and absent in 34% (n = 17). The mean serum calcium
level was 9.2 mg/dL (SD = 1.5). Among the participants, 22%
(n = 11) had calcium deficiency, 66% (n = 33) had normal
calcium levels, and 12% (n = 6) had elevated calcium levels.
The mean serum magnesium level was 2.4 mg/dL (SD = 0.6),
with only 2% (n = 1) showing deficiency, while 98% (n = 49)
had normal levels. Serum albumin levels had a mean of 3.9
g/dL (SD = 0.5), with 8% (n = 4) of participants showing
deficiency and 92% (n = 46) having normal levels. The mean
serum vitamin D level was 27.9 ng/mL (SD = 17.2), with 44%
(n = 22) classified as deficient, 20% (n = 10) as insufficient,
and 36% (n = 18) as sufficient. The mean serum folate level
was 12.5 nmol/L (SD =9.9); 32% (n = 16) of participants had
folate deficiency, while 68% (n = 34) had normal levels. The
mean serum vitamin B12 level was 494.3 pg/mL (SD =
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526.9), with 38% (n = 19) of participants showing deficiency
and 62% (n = 31) having normal levels.

Association between study variables and severity of
Parkinson’s disease: The distribution of BMI categories
across Parkinson’s disease severity levels showed a
statistically significant difference (p = 0.037). Among
participants with early illness, 63.2% (n = 12) had a BMI >
23, while 36.8% (n = 7) had a BMI of 18.5-22.9, and none
were underweight (BMI < 18.5). In the moderate disability
group, 60% (n = 18) had a BMI of 18.5-22.9, 26.7% (n = 8)
had a BMI > 23, and 13.3% (n = 4) were underweight. The
single participant with severe illness had a BMI of 18.5-22.9.

Anemia was present in 52.6% (n = 10) of participants with
early illness, 73.3% (n = 22) of those with moderate disability,
and 100% (n = 1) of those with severe illness, although this
difference was not statistically significant (p = 0.253).
Calcium deficiency was observed in 10.5% (n = 2) of
participants with early illness, 30% (n = 9) of those with
moderate disability, and none in the severe category (p =
0.481). Normal calcium levels were more common in the
early illness (78.9%, n = 15) and severe illness groups (100%,
n = 1) compared to moderate disability (56.7%, n = 17).
Magnesium deficiency was rare, with only one participant in
the moderate disability group (3.3%) affected, while all others
had normal levels (p = 0.712). Serum albumin deficiency was
observed in 13.3% (n = 4) of those with moderate disability,
but none in the early or severe illness groups (p = 0.235).
Vitamin D deficiency affected 42.1% (n = 8) of those with
early illness, 43.3% (n = 13) of the moderate group, and 100%
(n =1) of the severe group (p = 0.757). Folate deficiency was
noted in 26.3% (n = 5) of participants with early illness,
33.3% (n = 10) with moderate disability, and 100% (n = 1) in
the severe group (p = 0.296). Vitamin B12 deficiency was
present in 36.8% (n = 7) of participants with early illness and
40% (n = 12) with moderate disability, with none in the severe
group (p =0.714).

While BMI differences were statistically significant (p <
0.05), no significant differences were observed for other
biochemical parameters across the severity categories.

Correlation between study variables and severity of
Parkinson’s disease: The correlation of age, BMI,
hemoglobin, albumin, calcium, magnesium, serum folate,
serum vitamin D, and vitamin B12 with the Webster score
was analyzed in a sample of 50 participants. Age showed a
positive correlation with the Webster score (r = 0.209), but
the result was not statistically significant (p = 0.1461). Body
mass index (BMI) exhibited a significant negative correlation
with the Webster score (r = - 0.432, p = 0.0017). Hemoglobin
levels also showed a significant negative correlation (r = -
0.315, p = 0.0257). Albumin demonstrated a weak negative
correlation (r = - 0.222), but the association was not
significant (p = 0.1214). Calcium levels had a negligible
negative correlation (r =- 0.111, p = 0.4447), and magnesium
showed a very weak negative correlation (r = - 0.063, p =
0.6647), both of which were statistically insignificant.
Similarly, serum folate (r = - 0.114, p = 0.4324), serum
vitamin D (r = - 0.011, p = 0.9391), and vitamin B12 (r = -
0.087, p = 0.5467) all showed weak and insignificant negative
correlations with the Webster score.

Deficiency of nutrients with respect to severity of
Parkinson’s disease: The overall prevalence of nutrient
deficiencies among participants revealed that anemia was the
most common, affecting 66% of the total study population.
When stratified by the severity of Parkinson’s disease, anemia
was observed in 52.6% of those with early illness and 73.3%
of those with moderate disability. Calcium deficiency was
present in 22% of all participants, with 10.5% in the early
illness group and 30% in the moderate group. Magnesium
deficiency was rare, affecting 2% of participants overall and
limited to 3.3% in the moderate disability group, with no
cases in the early illness group. Albumin deficiency was seen
in 8% of participants, occurring in 13.3% of the moderate
group and none in the early illness group. Vitamin D
deficiency was highly prevalent, affecting 64% of
participants, with 57.9% in the early illness group and 66.7%
in the moderate group. Folate deficiency was noted in 32% of
participants overall, including 26.3% of those with early
iliness and 33.3% with moderate disability. Vitamin B12
deficiency affected 38% of participants, with 36.8% in the
early illness group and 40% in the moderate group.

4. Discussion

The findings of the present study provide a comprehensive
understanding of the demographic and clinical characteristics
of Parkinson’s disease patients, particularly in relation to the
correlation between various nutritional parameters and the
severity of the disease. The mean age of participants in this
study was 63.94 + 8.9 years, which aligns closely with other
studies, such as those by Pagano et al. 1% (61.6 + 9.7 years)
and Van den Eeden et al. 11 (70.5 years), highlighting that
Parkinson’s disease predominantly affects older adults.
Furthermore, the positive association between age and disease
severity observed in this study reinforces the notion that aging
is a significant risk factor for the progression of Parkinson’s
disease.

The male - to - female ratio of approximately 2: 1 in the study
population underscores the well - documented gender
disparity in Parkinson’s disease prevalence, with men being
at higher risk of developing the condition. 71 This finding is
consistent with global epidemiological data, suggesting that
biological, genetic, and hormonal factors may contribute to
the observed differences in susceptibility. 8 The mean body
mass index in this study was 22.8 + 3.91 kg/m?, with an
inverse correlation between BMI and disease severity
(correlation coefficient - 0.432, p = 0.0017). This finding
aligns with studies by Ma et al. % and Logroscino et al., 2%
which also reported an inverse relationship between BMI and
Parkinson’s disease severity. This inverse association may
reflect weight loss and muscle wasting in advanced disease
stages due to factors such as reduced appetite, increased
energy expenditure, and dysphagia. However, the conflicting
findings in studies by Chen et al. ?Yand Hu et al. ?? highlight
the complexity of the relationship between BMI and
Parkinson’s disease, suggesting that additional factors,
including regional dietary habits, genetic predispositions, and
methodological differences, may play a role.

The mean Webster score of 11.42 + 3.82 in the present study
reflects the degree of motor impairment among participants.
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The inverse correlation between hemoglobin levels and
disease severity (mean hemoglobin: 12.27 + 1.87 g/dL,
correlation coefficient - 0.315, p = 0.0257) is consistent with
studies by Deng Q et al. ! and Savica R et al., 4 which
also reported a positive association between anemia and
Parkinson’s disease severity. Anemia in Parkinson’s disease
may be attributed to chronic inflammation, iron metabolism
dysregulation, and reduced dietary intake, highlighting the
need for regular monitoring and management of hemoglobin
levels in this population. 24

Serum magnesium levels in this study were 2.37 + 0.58
mg/dL, and an inverse correlation with disease severity was
observed (correlation coefficient - 0.063, p = 0.6647). This
finding is in agreement with studies by Bocca et al., [
Oyanagi et al., [ and Uitti et al., ?7 which reported a
negative correlation between magnesium levels and the
progression of Parkinson’s disease. Magnesium deficiency
may exacerbate oxidative stress and neurodegeneration,
emphasizing the potential neuroprotective role of magnesium
in Parkinson’s disease management. Serum albumin levels,
with a mean of 3.9 + 0.52 g/dL, were also inversely associated
with disease severity (correlation coefficient - 0.222, p =
0.1214). This finding aligns with the study by Wang L et al.,
281 which identified hypoalbuminemia as an independent risk
factor for Parkinson’s disease. Hypoalbuminemia in this
population may reflect poor nutritional status, systemic
inflammation, or chronic disease burden, necessitating
targeted nutritional interventions to prevent further
deterioration.

The mean serum calcium level of 9.19 + 1.48 mg/dL in this
study was inversely correlated with disease severity
(correlation coefficient - 0.111, p = 0.4447). While the
findings contrast with those of Lautenschlager J et al., 21 who
reported a positive correlation between calcium levels and
Parkinson’s disease, the limited research on this topic
suggests the need for further studies to elucidate the role of
calcium in disease progression and management. Vitamin D
levels in this study were 27.85 £ 17.21 ng/mL, with a negative
correlation with disease severity (correlation coefficient -
0.011, p =0.9391). This is consistent with studies by Knekt P
etal., BY% Rimmelzwaan LM et al., B3 and Ding H et al., 2
which highlighted the protective effect of vitamin D against
the development and progression of Parkinson’s disease. The
high prevalence of vitamin D deficiency in Parkinson’s
disease patients underscores the need for routine screening
and supplementation to mitigate associated complications
such as falls and fractures.

Folic acid levels, with a mean of 12.52 + 9.98 nmol/L, were
negatively correlated with disease severity (correlation
coefficient - 0.114, p = 0.4324). This finding is in line with
studies by Dos Santos E et al. ¥ and the National Institute
on Aging (NIA), which also reported a negative correlation
between folate levels and Parkinson’s disease severity. The
role of folic acid in regulating homocysteine levels and its
potential  neuroprotective  effects  warrant  further
investigation. Serum vitamin B12 levels, with a mean of
494.29 + 526.96 pg/mL, also showed a negative correlation
with disease severity (correlation coefficient - 0.087, p =
0.5467). This aligns with findings by Chen H. et al. 4 and
Christine C. et al., B highlighting the importance of

maintaining adequate vitamin B12 levels to prevent
exacerbation of motor and cognitive symptoms in Parkinson’s
disease.

This study reinforces the complex relationship between
nutritional parameters and Parkinson’s disease severity. The
findings highlight the significant burden of nutrient
deficiencies in this population and their potential role in
disease progression. Regular monitoring and targeted
nutritional interventions should be integral components of
comprehensive Parkinson’s disease management to improve
patient outcomes and quality of life. Further research is
needed to explore the underlying mechanisms and causal
relationships between nutritional status and Parkinson’s
disease progression.

The study's limitations include its cross - sectional design,
which limits the ability to infer causal relationships between
nutritional deficiencies and Parkinson's disease severity. The
sample size was relatively small, which may affect the
generalizability of the findings. Additionally, the study relied
on clinical measures without accounting for potential
confounding factors such as genetic predispositions or
environmental influences. The use of self - reported dietary
habits may introduce recall bias. Finally, the absence of
longitudinal data prevents assessment of changes in
nutritional status over time and its impact on disease
progression.

5. Conclusion

The key findings include a high prevalence of anemia,
vitamin D deficiency, and suboptimal levels of folic acid,
vitamin B12, and albumin among participants, all of which
were inversely associated with the severity of the disease.
Additionally, BMI, magnesium, and calcium levels were also
negatively correlated with disease progression. These
findings underscore the multifactorial nature of Parkinson’s
disease and the critical role of nutritional status in influencing
disease severity and progression. The study reaffirms the
importance of regular nutritional assessments in PD patients,
particularly for parameters such as hemoglobin, vitamin D,
folate, and B12 levels. Early identification and management
of nutritional deficiencies can potentially mitigate symptom
severity, improve overall health, and enhance the quality of
life for individuals with Parkinson’s disease. Furthermore, the
variability in correlations observed across studies emphasizes
the need for more extensive research to establish definitive
causal relationships and to identify effective interventions.

References

[1] DeMaagd G, Philip A. Parkinson's Disease and Its
Management: Part 1: Disease Entity, Risk Factors,
Pathophysiology, Clinical Presentation, and Diagnosis.
P t.2015; 40 (8): 504 - 32.1

[2] Ramesh S, Arachchige A. Depletion of dopamine in
Parkinson's disease and relevant therapeutic options: A
review of the literature. AIMS Neurosci.2023; 10 (3):
200-31.2

[3] Wakabayashi K, Tanji K, Mori F, Takahashi H. The
Lewy body in Parkinson's disease: molecules implicated

Volume 14 Issue 1, January 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
WWW.ijsr.net

Paper |D: SR241226223457

DOI: https://dx.doi.org/10.21275/SR241226223457

1180


http://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Paper |D: SR241226223457

in the formation and degradation of alpha - synuclein
aggregates. Neuropathology.2007; 27 (5): 494 - 506.3
Tysnes OB, Storstein A. Epidemiology of Parkinson's
disease. J Neural Transm (Vienna).2017; 124 (8): 901 -
5.4

Kacprzyk KW, Milewska M, Zarnowska A, Panczyk M,
Rokicka G, Szostak - Wegierek D. Prevalence of
Malnutrition in Patients with Parkinson's Disease: A
Systematic Review. Nutrients.2022; 14 (23).5

Paul BS, Singh T, Paul G, Jain D, Singh G, Kaushal S,
et al. Prevalence of Malnutrition in Parkinson's Disease
and Correlation with Gastrointestinal Symptoms. Ann
Indian Acad Neurol.2019; 22 (4): 447 - 52.6

Sherzai AZ, Tagliati M, Park K, Gatto NM, Pezeshkian
S, Sherzai D. Micronutrients and Risk of Parkinson's
Disease: A Systematic Review. Gerontol Geriatr
Med.2016; 2: 2333721416644286.7

Tsalamandris G, Hadjivassiliou M, Zis P. The Role of
Nutrition in Neurological Disorders. Nutrients.2023; 15
(22).8

Mischley LK, Lau RC, Bennett RD. Role of Diet and
Nutritional Supplements in Parkinson's Disease
Progression. Oxid Med Cell Longev.2017; 2017:
6405278.9

Kiani AK, Dhuli K, Donato K, Aquilanti B, Velluti V,
Matera G, et al. Main nutritional deficiencies. J Prev
Med Hyg.2022; 63 (2 Suppl 3): E93 - €101.10

Seidl SE, Santiago JA, Bilyk H, Potashkin JA. The
emerging role of nutrition in Parkinson's disease. Front
Aging Neurosci.2014; 6: 36.11

Reichmann H. Clinical criteria for the diagnosis of
Parkinson's disease. Neurodegener Dis.2010; 7 (5): 284
-90.12

Perlmutter JS. Assessment of Parkinson disease
manifestations. Curr Protoc Neurosci.2009; Chapter 10:
Unit10.1.13

Arevalo - Rodriguez I, Smailagic N, Roqué IFM,
Ciapponi A, Sanchez - Perez E, Giannakou A, et al.
Mini - Mental State Examination (MMSE) for the
detection of Alzheimer's disease and other dementias in
people with mild cognitive impairment (MCI).
Cochrane Database Syst Rev.2015; 2015 (3):
Cd010783.14

Pagano G, Ferrara N, Brooks DJ, Pavese N. Age at onset
and Parkinson disease phenotype. Neurology.2016; 86
(15): 1400 - 7.15

Van Den Eeden SK, Tanner CM, Bernstein AL, Fross
RD, Leimpeter A, Bloch DA, et al. Incidence of
Parkinson's disease: variation by age, gender, and
race/ethnicity. Am J Epidemiol.2003; 157 (11): 1015 -
22.16

Wooten GF, Currie LJ, Bovbjerg VE, Lee JK, Patrie J.
Are men at greater risk for Parkinson's disease than
women? J Neurol Neurosurg Psychiatry.2004; 75 (4):
637 -9.17

Cerri S, Mus L, Blandini F. Parkinson's Disease in
Women and Men: What's the Difference? J Parkinsons
Dis.2019; 9 (3): 501 - 15.18

Ma L, Zhang L, Gao XH, Chen W, Wu YP, Wang Y, et
al. Dietary factors and smoking as risk factors for PD in
a rural population in China: a nested case - control
study. Acta Neurol Scand.2006; 113 (4): 278 - 81.19

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Logroscino G, Sesso HD, Paffenbarger RS, Jr., Lee IM.
Body mass index and risk of Parkinson's disease: a
prospective cohort study. Am J Epidemiol.2007; 166
(10): 1186 - 90.20

Chen H, Zhang SM, Schwarzschild MA, Hernan MA,
Willett WC, Ascherio A. Obesity and the risk of
Parkinson's disease. Am J Epidemiol.2004; 159 (6): 547
-55.21

Hu G, Jousilahti P, Nissinen A, Antikainen R, Kivipelto
M, Tuomilehto J. Body mass index and the risk of
Parkinson disease. Neurology.2006; 67 (11): 1955 -
9.22

Deng Q, Zhou X, Chen J, Pan M, Gao H, Zhou J, et al.
Lower hemoglobin levels in patients with parkinson's
disease are associated with disease severity and iron
metabolism. Brain Res.2017; 1655: 145 - 51.23

Savica R, Grossardt BR, Carlin JM, Icen M, Bower JH,
Ahlskog JE, et al. Anemia or low hemoglobin levels
preceding Parkinson disease: a case - control study.
Neurology.2009; 73 (17): 1381 - 7.24

Bocca B, Alimonti A, Senofonte O, Pino A, Violante N,
Petrucci F, et al. Metal changes in CSF and peripheral
compartments of parkinsonian patients. J Neurol
Sci.2006; 248 (1 - 2): 23 - 30.25

Oyanagi K, Kawakami E, Kikuchi - Horie K, Ohara K,
Ogata K, Takahama S, et al. Magnesium deficiency over
generations in rats with special references to the
pathogenesis of the Parkinsonism - dementia complex
and amyotrophic lateral sclerosis of Guam.
Neuropathology.2006; 26 (2): 115 - 28.26

Uitti RJ, Rajput AH, Rozdilsky B, Bickis M, Wollin T,
Yuen WK. Regional metal concentrations in
Parkinson's disease, other chronic neurological
diseases, and control brains. Can J Neurol Sci.1989; 16
(3): 310 - 4.27

Wang L, Hu W, Wang J, Fang F, Cheng G, Jiang Y, et
al. Impact of serum uric acid, albumin and their
interaction on Parkinson's disease. Neurol Sci.2017; 38
(2): 331-6.28

Lautenschlager J, Stephens AD, Fusco G, Strohl F,
Curry N, Zacharopoulou M, et al. C - terminal calcium
binding of a - synuclein modulates synaptic vesicle
interaction. Nature Communications.2018; 9 (1):
712.30

Knekt P, Kilkkinen A, Rissanen H, Marniemi J,
Sadksjarvi K, Heliovaara M. Serum vitamin D and the
risk of Parkinson disease. Arch Neurol.2010; 67 (7):
808 -11.31

Rimmelzwaan LM, van Schoor NM, Lips P, Berendse
HW, Eekhoff EM. Systematic Review of the
Relationship between Vitamin D and Parkinson's
Disease. J Parkinsons Dis.2016; 6 (1): 29 - 37.32

Ding H, Dhima K, Lockhart KC, Locascio JJ, Hoesing
AN, Duong K, et al. Unrecognized vitamin D3
deficiency is common in Parkinson disease: Harvard
Biomarker Study. Neurology.2013; 81 (17): 1531 - 7.33
dos Santos EF, Busanello EN, Miglioranza A, Zanatta
A, Barchak AG, Vargas CR, et al. Evidence that folic
acid deficiency is a major determinant of
hyperhomocysteinemia in Parkinson's disease. Metab
Brain Dis.2009; 24 (2): 257 - 69.34

Chen H, Zhang SM, Schwarzschild MA, Hernan MA,
Logroscino G, Willett WC, et al. Folate intake and risk

Volume 14 Issue 1, January 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWW.ijsr.net
DOI: https://dx.doi.org/10.21275/SR241226223457

1181


http://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

of Parkinson's disease. Am J Epidemiol.2004; 160 (4):
368 - 75.35

[35] Christine CW, Auinger P, Joslin A, Yelpaala Y, Green
R. Vitamin B12 and Homocysteine Levels Predict

Different Outcomes in Early Parkinson's Disease. Mov
Disord.2018; 33 (5): 762 - 70.36

Table 1: Characteristics of the study population

Number (N = 50) | Percentage

(n) (%)

Age (in years), Mean (SD) 63.9 (8.9)
Age (in years) Less than 65 24 48.0
>=65 26 52.0
Gender Female 18 36.0
Male 32 64.0
. Non - veg 21 42.0
Type of diet Veg 29 58.0

Body mass index (in kg/m2), Mean (SD) 22.8 (3.9
<18.5 4 8.0
Body mass index (in kg/m2) 18.5-229 26 52.0
>=23 20 40.0

Webster score, Mean (SD) 11.4 (3.8)
Early illness 19 38.0
Webster score Moderate disability 30 60.0
Severe disability 1 2.0

SD, Standard deviation

Table 2: Descriptive analysis of laboratory investigations

Number (N =50) | Percentage
(n) (%)
Hemoglobin (in g/dl), Mean (SD) 12.3(1.9)
Anemia Present 33 66.0
Absent 17 34.0
Calcium (in mg/dL), Mean (SD) 9.2(15)
Deficient 11 220
Calcium (in mg/dL) Normal 33 66.0
Increased 6 12.0
Magnesium (in mg/dL), Mean (SD) 2.4 (0.6)
. . Deficient 1 2.0
Magnesium (in mg/dL) Normal 29 98.0
Albumin (in g/dL), Mean (SD) 3.9 (0.5)
L Deficient 4 8.0
Albumin (in g/dL) Normal 6 920
Serum Vitamin D (in ng/mL), Mean (SD) 279 (17.2)
Deficient 22 44.0
Serum Vitamin D (in ng/mL) | Insufficient 10 20.0
Sufficient 18 36.0
Serum folate (in nmol/L), Mean (SD) 12.5(9.9)
. Deficient 16 32.0
Serum folate (in nmol/L) Normal 31 68.0
Vitamin B12 (in pg/mL), Mean (SD) 494.3 (526.9)
N . Deficient 19 38.0
Vitamin B12 (in pg/mL) Normal 31 62.0
SD, Standard deviation

Table 3: Association between study variables and severity of Parkinson’s disease

Early illness | Moderate | Severe
(N=19) (N=30) | (N=1) | Pvalue
n (%) n (%) n (%)
<185 0(0.0) 4(13.3) | 0(0.0
Body mass index (in kg/m2) | 18.5-22.9 7 (36.8) 18 (60.0) | 1(100) | 0.037
>=23 12 (63.2) 8(26.7) | 0(0.0)
. Present 10 (52.6) 22 (73.3) | 1(100)
Anemia Absent 9(474) | 8(267) | 0000) | ***®
Deficient 2 (10.5) 9(30.0) | 0(0.0)
Calcium (in mg/dL) Normal 15 (78.9) 17 (56.7) | 1(100) | 0.481
Increased 2 (10.5) 4(13.3) 0(0.0)
Magnesium (in mg/dL) Deficient 0(0.0) 1(3.3) 0(0.0) 0.712
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Normal 19 (100) [ 29(96.7) | 1 (100)
A Deficient 0(0.0) 4 (13.3) 0(0.0)
Albumin (in g/dL) Normal | 19(100) | 26 86.7) | 1(100) | >%°
Deficient 8 (42.1) 13 (43.3) | 1(100)
Serum Vitamin D (in ng/mL) | Insufficient 3(15.8) 7(23.3) 0(0.0) 0.757
Sufficient 8 (42.1) 10(33.3) | 0(0)
. Deficient 5 (26.3) 10 (33.3) | 1 (100)
Serum folate (in nmol/L) Normal 14 (73.7) 20 (66.7) | 0(0.0) 0.296
- . Deficient 7 (36.8) 12 (40.0) | 0(0.0)
Vitamin B12 (in pg/mL) Normal | 12(632) | 18(60.0) | 1 (100) | *"**

*Statistically significant at p<0.05

Table 4: Deficienc
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of nutrients with respect to severity of Parkinson’s disease

Total deficiency (%)

Early illness (%)

Moderate (%)

Hemoglohin 66.0 52.6 73.3
Calcium 22.0 10.5 30.0
Magnesium 2.0 0.0 3.3
Albumin 8.0 0.0 13.3
Vitamin D 64.0 57.9 66.7
Folic acid 32.0 26.3 33.3
Vitamin B12 38.0 36.8 40.0
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