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ABSTRACT \

Introduction: Parkinson’s disease (PD) is one of the chronic
neurodegenerative disorder and is the most common cause of
parkinsonism, which is a syndrome manifested by rest tremor,
rigidity, bradykinesia, and postural instability. Diabetes
whether is a risk factor for developing PD is a question often
raised for many years and to date there are conflicting data on
association of diabetes and Parkinson’s disease. Study aimed
to study the effect of glycemic status on Idiopathic Parkinson’s
disease (PD) and to identify the modifiable and non modifiable
risk factors in idiopathic Parkinson’s disease (PD).

Material and methods: Consecutive patients with a
diagnosis of idiopathic parkinson’s disease(PD) satisfying
UK Parkinson’s disease society brain bank clinical diagnostic
criteria attending the department of neurology during the
period January 2019 to December 2019 were included in the
study. Study design was a cross sectional, observational study.
Results: Total of 70 patients were enrolled in the study. Tremor
was the most common motor symptom. 53.3% of subjects had
one or the other non motor symptoms. Diabetes was present
in 38.6% of subjects. Mean FBS among the cases was 112.
36% of the subjects had poor control of diabetes based on
their HbA1C values (HbA1C >7). There was statistically
significant relation between glycemic control and clinical
stage of PD with a P value <0.05.

Conclusion: Prevalence of diabetes in PD is significantly
higher compared to general population statistics. PD patients
had favourable lipid parameters. Poor glycemic control among
PD with diabetes had statistically significant relationship with
clinical stage.
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INTRODUCTION

Parkinson’s disease (PD) is one of the chronic
neurodegenerative disorder and is considered as the most
common cause of parkinsonism, which is a syndrome
manifested by rest tremor, rigidity, bradykinesia, and postural
instability. There are only few population based studies
calculating the exact incidence and prevalence of PD in India.
The prevalence of PD in industrialized countries is estimated
at 0-3% of the entire population and almost 1% in people
over 60 years of age.' In a study conducted at Bangalore
district in South Karnataka the prevalence rate of Parkinson’s
disease was found to be 33 per 100,000 (crude prevalence)
and 76 per 100,000 (age adjusted).? Various risk factors are
being studied and postulated in PD. Gender, environmental
factors such as rural living and pesticide exposure has been
found as important risk factors in the previous studies.
Diabetes whether is a risk factor for PD is a question often

raised for many years and to date there are conflicting data
on association of diabetes and Parkinson’s disease. Also
clinical data on the risk of developing new diabetes in
relation to Parkinson’s disease are limited. Chronic systemic
inflammation and mitochondrial dysfunction are common to
pathogenesis of both diabetes and PD and the same being
postulated as one reason for substantiating diabetes as a
risk factor for PD. In this study we tried to figure out any
association between glycemic status and clinical stage of PD
and to through light to other possible risk factors of PD and
effect on anti-parkinsonism drugs on glycemic status.

MATERIAL AND METHODS

Present study was a cross sectional, observational study
conducted on Consecutive patients with a diagnosis of
idiopathic parkinson’s disease (PD) attending the department
of neurology during the period January 2019 to December
2019 was taken for the study.

Inclusion criteria

UK Parkinson’s disease society brain bank clinical diagnostic

criteria was applied for inclusion.

Step 1. Diagnosis of Parkinsonian Syndrome

*  Bradykinesia and

* At least one of the following - Muscular rigidity, 4-6
Hz rest tremor, postural instability not caused by
primary visual, vestibular, cerebellar, or proprioceptive
dysfunction

Step 2. Supportive prospective positive criteria for

Parkinson’s disease

Three or more required for diagnosis of definite Parkinson’s

disease in combination with step one. Supportive criteria

includes unilateral onset, rest tremor present, progressive
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disorder, persistent asymmetry affecting side of onset most,
excellent response (70-100%) to levodopa, severe levodopa-
induced chorea, levodopa response for 5 years or more,
clinical course of ten years or more.

Exclusion criteria

History of repeated strokes with stepwise progression of
parkinsonian features, history of repeated head injury,
history of definite encephalitis, oculogyric crises, neuroleptic
treatment at onset of symptoms, more than one affected
relative, sustained remission, strictly unilateral features
after 3 years, supranuclear gaze palsy, cerebellar signs, early
severe autonomic involvement, early severe dementia with
disturbances of memory, language, and praxis, Babinski sign,
presence of cerebral tumor or communication hydrocephalus
on imaging study, negative response to large doses of
levodopa in absence of malabsorption and MPTP exposure.

Patients satisfying inclusion criteria was enrolled in the
study and information collected by direct interview using
a questionnaire, a detailed clinical examination, relevant
laboratory investigations and radiology was noted. PD onset
is defined as the year in which one of the cardinal signs was
first noted. Motor symptoms and signs like tremor, rigidity,
bradykinesia and postural instability were documented.
Non-motor symptoms like sleep disorders, depression,
pain, cognitive symptoms and autonomic symptoms were
assessed with due importance. For each patient sleep
quality was assessed using Parkinson’s disease sleep scale
(PDSS). Presence of depression in the subjects was screened
using Hamilton Depression (HAM-D) Rating Scale. The
presence of diabetes and current medication among cases
was assessed by medical history (as self-reported) and
reviewing old medical records. Clinical staging for PD
was done using Modified Hoehn and Yahr Scale. Unified
Parkinson’s Disease Rating Scale (UPDRS) III was also
calculated in all subjects. Diabetes diagnosis was based on
American diabetes association (ADA) criteria. In all patients
FBS/PPBS, HbAlc was done. In patients with diabetes total
duration of diabetes and duration of diabetes before the
diagnosis of PD was noted. Cognitive assessment was done
using Montreal Cognitive Assessment (MoCA). Detailed
drug history regarding antipsychotics, oral hypoglycemic
agents, and anti-parkinson drugs was taken.

RESULTS

Total of 70 patients were enrolled in the study. 64% of
subjects were in the age group 40-60. 2% of subjects had age
<40 years. Mean age was 54.8. 70% of subjects were males
and 30% females. 14 patients belonged to lower middle,
41 patients upper lower, 15 patients lower socioeconomic
class as per Modified Kuppuswamy scale. Tremor was the
most common motor symptom. Most common sign was
bradykinesia followed by tremor. Mean duration of PD was
3.6 years. 40% of subjects had duration of PD between 2 and
5 years. Postive family history was present in 3 cases.

53.3% of subjects had one or the other non motor symptoms.
Among the non motor symptoms most common was sleep
disorder which was present in 35% of subjects. Of the sleep

disorders 75% had difficulty in staying asleep,20% sleep
initiation difficulty,5% with symptoms suggestive of day
time sleepiness. Depression was present in 31.7% of the
subjects of which 30% had moderate to severe depression
with a score >17 as per HAM-D rating scale (Table -1).

Autonomic symptoms included constipation, urinary
Non-motor symptoms(%)
Sleep disorder 35
Depression 31.7
Cognitive dysfunction 34
Autonomic dysfunction 26
Pain 28
Olfactory dysfunction 4.2
Table-1:
Autonomic dysfunction(%)
Constipation 35
Urinary symptoms 15
Postural giddiness 32
Sexual dysfunction 18
Table-2:
Chronic illnesses(%)
Diabetes 38.6
Hypertension 20
CAD 7.1
Hypothyroidism 2.8
Table-3:
Modified Hoen and Yahr
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symptoms, features of postural hypotention such as postural
giddiness/syncope and sexual dysfunction (Table-2).
Diabetes was present in 38.6% of subjects. 18.6% of subjects
had diabetes duration more than 5 years. Mean duration of
diabetes before the diagnosis of PD was 1.14 years in subjects
with onset of diabetes before PD diagnosis. Hypertension
was present in 20% of cases (Table-3).

44% of subjects were smokers. 38% were alcoholics. 2 cases
had history of intravenous drug abuse. Substance abuse was
present in 7 subjects. Mean score by Modified Hoehn and
Yahr Scale was 2.1 (figure 1). 26 cases had moderate or
advanced PD (with a score of more than 2).

30% of subjects had a MoCA score between 18 and 26
suggestive of mild cognitive impairment. 3 patients scored
between 11 and 17. Mean FBS among the cases was 112.
15 cases had HbA1c value between 6.5 and 8. 10 cases had
HbA1c value >8 (figure-2).

Mean UPDRS III score was 32.Among the lipid parameters
mean total cholesterol was 165mg/dL, LDL of 92mg/dl
and Triglyceride of 110mg/dL.4 patients had antipsychotic
medication intake during the course of illness, but none of
them were before the onset of PD. Out of the patients with
diabetes 19 subjects were on oral hypoglycemic agents
(OHA) alone,1 case on insulin alone and 6 cases on both
OHA and insulin. Analyzing the antiparkinsonism treatment
among the subjects 36 were on Levodopa alone and 34 cases
were taking any of the other agents including dopa agonists,
amantidine, COMT inhibitors in addition to Levodopa.

DISCUSSION

Both Parkinson’s disease and diabetes are chronic illnesses
which needs longterm medical care and most often result in
significant morbidity. Some of the past literature suggested
that diabetes mellitus has been linked with PD, and they
have in common similar pathogenic pathways.’ Contact to
environmental factors and genetic susceptibility play an
important role in the etiology and evolution of both diabetes
mellitus and PD. It is also previously documented that insulin
and dopamine may exert reciprocal regulation between PD
and diabetes.* In our study mean age was 54.8 which was
lower when compared to 62.9 in a study by Ravan et al.> As
in our study male gender was identified as a risk factor in
various previous studies. In a study conducted by Behari et al
the risk factors also included that of male gender with higher
incidence (1:3.96).% Contact to environmental risk factors
such as rural living, farming, and pesticide exposure have
been described as possible risk factors previously.” 52% of
the subjects were farmer by occupation and 70% from rural
areas, this was in accordance with previous study. Smoking
of cigarettes is one among the most studied risk factors for
PD, and one of the few for which very consistent results were
obtained. Tobacco smoking was found to have associated
with less risk of PD in previous studies, though in our study
44% of subjects were smokers.® Prevalence of diabetes in
general population in Tamil nadu as per a study conducted
by Arun Nanditha et al revealed 21.9 in cities and 13.4 in
periurban villages. Compared to which the prevalence of

diabetes was very high in our study group which was 38.6%.°
The documented prevalence of major depression in PD ranges
from 4% to as high as 70%. Non-motor symptoms in PD
includes affection of sleep—wake cycle regulation, cognitive
function, regulation of mood, autonomic nervous system
function as well as sensory function and pain perception.
Sleep disorders are amongst the most common non-motor
problems of PD. 35% of subjects in our study had one of
the sleep disorders. Of the sleep disorder 75% had difficulty
in staying asleep. Many studies have found incidences
of RBD between 15% and 40%.It is also described as a
preclinical marker of PD.!? In our study 28% of patient had
RBD symptoms. Painful sensations which is not explained
by osteoarthritic conditions, neuropathy are observed in 40—
50% of patients with PD in different series. In our study pain
was observed in 28% of subjects. In a study by Shulman LM
et al depression was found in 36% of patients with PD. In
our study 31.7% had depression of which 30% had moderate
to severe depression with a score >17 as per HAM-D
rating scale. Lipid profile in our subjects showed low mean
Triglyceride,LDL and total cholesterol. A study by Xiaoyan
Guo et al in Chinese population found lower levels of total
cholesterol, LDL-C and TG than controls, they also found
high levels of total cholesterol and LDL-C may be associated
with low prevalence of PD.

36% of the subjects had poor control of diabetes based
on their HbAIC values (HbAIC >7). We also found
statistically significant relation between glycemic control
and clinical stage of PD with a P value <0.05.Those with
poor glycemic control had unfavourable score with Modified
Hoehn and Yahr Scale and UPDRS III score. In a meta-
analysis conducted by Lin Lu et al they found that diabetic
individuals may have a reduced incidence of PD despite
significant heterogeneity.!" Various case control studies had
contrasting finding on association of diabetes and PD. In our
study the prevalence of DM in subjects was significantly
high compared to the general population statistics.

It is being suggested that some of the same environmental
factors that put individuals at increased risk for PD also
put them at almost same risk for diabetes. Diabetes and
PD patients was found to share disruption in common
mechanistic pathways. It is also postulated that PD patients
have impaired insulin signaling and they are also glucose
intolerant. All the patient in our study was on Levodopa
and henceforth the effect of Levodopa on glycemic status
couldn’t be deducted. There was no statistically significant
difference between patients on insulin and those on OHA
alone, with respect to clinical staging of PD.

CONCLUSION

Prevalence of diabetes in PD is significantly higher compared
to general population statistics. PD patients had favourable
lipid parameters. Poor glycemic control among PD with
diabetes had statistically significant relationship with clinical
stage. In order to establish causal relationship between PD
and diabetes we need further large scale case control studies
in future.
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