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Dyskinesia is a debilitating complication of
Parkinson's disease (PD), which appears due to some known risk factors. The effect
of diabetes and high plasma glucose on the manifestation of dyskinesia has been
evaluated in just a few previous reports. The current study aimed to assess the
mentioned correlation.

In this case-control study, 88 patients with PD were enrolled
and categorized into two equal groups of diabetic and non-diabetic patients. They were
selected from the movement disorder clinic in Rasoul Akram Hospital, Tehran, Iran.
Patients were evaluated regarding the presence of dyskinesia and its characteristics,
besides the assessment of other clinical parameters.

The prevalence of dyskinesia in diabetics, compared to non-diabetics,
showed a higher rate (P=0.033). Baseline parameter equality was confirmed to
exclude the confounding bias effect. Simultaneous involvement of upper and lower
extremities (right after drug intake) was the most prevalent sign of dyskensia in
diabetic patients with PD.

The comorbidity of PD and diabetes showed a higher prevalence of
levodopa-induced dyskinesia (LID) in PD; this result was obtained based on
homogeneity of the two groups in manners of age, disease, treatment duration and
the dosage of levodopa.

POLOCTH Diabetes mellitus, Dyskinesia, Levodopa-induced dyskinesia,
Parkinson’s disease

Copyright © 2021, This is an original open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License which permits
copy and redistribution of the material just in noncommercial usages with proper citation.

Introduction

Parkinson’s  disease (PD) is a  systemic
neurodegenerative  disorder, affecting dopaminergic
interactions inside the basal ganglia; finally, it results in
an intermittent transfer of unwanted stimulatory signals
into the corticospinal tract and disease manifestations. The
corticospinal tract is the final affected portion of
dopaminergic neurons through inhibition or stimulation of
thalamic stimulatory signals to the motor cortex as a result
of basal ganglia neuronal interactions (1-3).

The results of 5 cohort studies (in the United States)
have been merged with information from the Medicare
program until 2010; a prevalence of 572 patients in
100 000 individuals (over 45 years old) was obtained. It is
estimated to grow up to 1 238 000 patients in 2030 (4).

Patients with a history of head trauma, inflammatory
bowel disease (IBD), and diabetes mellitus (DM) are
significantly at a higher risk for PD involvement, while
genetic factors have a minor role in it (5, 6, 7).
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In the past 56 years, levodopa has been introduced and
used in clinical settings. Inhibitors of peripheral degrading
enzymes of levodopa were added to the treatment regimen
to increase drug efficacy and decrease peripheral side
effects (8, 9).

The prevalence of dyskinesia in patients with PD is
estimated to be in a wide range of 9%-80%. Prolonged
consumption of levodopa is the main known reported risk
factor for the incidence of dyskinesia. Furthermore, the
younger-onset age of PD is the other known risk factor

).

Hyperactivation of type 1 dopamine receptors is
introduced as a signaling pathway, which plays a vital role
in  levodopa-induced  dyskinesia  (LID)  (10).
Hyperglycemic state induces hypersensitization to
dopamine receptors, which leads to chronic stimulation,
as levodopa consumption leads to the subsequent
occurrence of dyskinesia (11).
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DM has been shown to be correlated with the increased
incidence of PD by 40% compared to the normal
population rate (6, 12, 13). The prognosis of PD is
worsened by the simultaneous presence of DM in
different clinical aspects, including the postural and motor
signs (14). Diabetes comorbidity in patients with PD is
responsible for 36% of aggravation in their clinical status

(15).

The presence of dyskinesia and other motor signs in
patients with PD have been evaluated by a few previous
reports; they are more prevalent in patients with diabetes
compared with non-diabetic patients with PD (14, 16).

DM is a chronic propagating disease, estimated to
involve 350 million people worldwide until 2025.
Comorbidity between diabetes and PD has been reported
in numerous previous studies. This co-occurrence is
suggested to be due to the factors such as common causal
genes, common disturbances in protein synthesis, or
mitochondrial disorders, which result in the simultaneous
occurrence of both diseases (13).

PD imposes a high psychosocial and economic burden
attributable to motor disturbances; dyskinesia is the most
prominent side effect, which affects health-related quality
of life (HRQOL) in patients with PD (11). This study
aimed to find a correlation between the incidence of
dyskinesia and the comorbidity of PD and DM.

Materials and Methods

In this case-control study, the risk of simultaneous
involvement of PD and DM was assessed in the presence
of dyskinesia. Among those who referred to the
Neurology Clinic of Rasoul Akram Hospital, 88 patients
with PD were selected. According to the inclusion and
exclusion criteria, 44 diabetics and 44 non-diabetics were
enrolled in the two groups.

Patients were visited by two movement disorders
fellowships and diagnosed with PD according to UK bank
criteria (17). The inclusion criteria of our study included
patients aged between 40-85 years old with PD, who were
referred to the Neurology Clinic of Rasoul Akram
Hospital in 2019; all participants signed informed
consent.

Patients with other diseases except PD, who manifest
dyskinesia, were excluded from the study. Patients with
PD (diagnosed with diabetes) were considered as the case
group, while the control group consisted of non-diabetic
patients with PD. Patients were assessed by a neurologist
regarding demographic parameters, duration of diabetes
and PD, dosage of levodopa, and presence of dyskinesia,
its location, and time pattern.

Levodopa dosage, age, sex and PD duration were
confounding factors, which may affect the desired causal
correlation between diabetes and the presence of
dyskinesia. The mentioned factors were equal as the
baseline parameters between the two study groups. Data
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were subsequently analyzed using SPSS 22 (SPSS Inc.,
Chicago, Ill., USA).

Ethics

In this study, ethical protocols were followed according
to the Declaration of Helsinki. The research was approved
by the Ethics Committee of Iran University of Medical
Sciences (IUMS;
IRIUMS.FMD.REC1396.9021216146). All patients
were informed about the aim of the study and asked to
complete the informed consent form. All patients were
also explained that their personal information will not be
disclosed; every case was given a specific code number.

We confirm that we have read the Journal’s position on
issues involved in ethical publication and affirm that this
work is consistent with those guidelines.

Analysis

Analysis in this study was performed using SPSS 22
(SPSS Inc., Chicago, Ill., USA). Descriptive statistics of
quantitative variables were described by mean and
variance; the qualitative data were defined by frequency
(17, 18). Parametric or their equivalent non-parametric
tests were used for analysis (19). A P-value=0.05 (95%
CI) was considered statistically significant (20).

Results

In this survey, 88 patients were assessed in two groups
of diabetic and non-diabetic patients with PD; each group
consisted of 44 patients. Patients were enrolled in this
study after being confirmed regarding equality in their
baseline characteristics. Descriptive ~ statistics  of
demographic and clinical parameters of patients are
illustrated in Table | and Figures 1 and 2.

Using the chi-square test, the prevalence of dyskinesia
was higher (statistically significant) in diabetics than in
non-diabetics (P=0.033); the main hypothesis of this
study was confirmed (Table 2).

All patients in the two study groups had similar baseline
parameters, including levodopa dosage, sex category, and
duration of PD involvement. All patients in the study
groups were equal regarding the frequency of sex
categories (P=0.546). The analysis showed no significant
difference in levodopa dosages between diabetics and
non-diabetics groups (P=0.703; see Table 1). PD duration
was not significantly different between diabetic and non-
diabetic patients (P=0.148). The mean PD duration of
diabetic and non-diabetic patients was 6.11 and 7.95
years, respectively (Table 1).

The frequency of dyskinesia location and time patterns
are also shown in Figures 1 and 2. Simultaneous
involvement of upper and lower extremities was the most
prevalent location pattern of dyskinesia. Dyskinesia
occurrence immediately after taking drugs was the most
common time pattern of dyskinesia in diabetic patients
with PD.
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Table 1. Descriptive statistics of qualitative and quantitative variables

Variable

Age

Sex

Parkinson Duration

Diabetes duration

levodopa dosage

Category
Diabetics

Non-diabetics

All cases
Female
Diabetics
Male
Female
Non-diabetics
Male
Female
All cases
Male
Diabetics

Non-diabetics
All cases
Diabetics
Diabetics

Non-diabetics

All cases

Mean + SD
65.09+7.42
61.59+9.85
63.34+8.85
455 %
54.5%
36.4 %
63.6 %

54.5 %
45.5%
6.11+3.49
7.95+5.05
7.03+441
9.04+5.54
960.11+358.61
1074.26 +572.44
1017.19 £478.35

(P-value) ?

0.064°

N/A

0.546 ¢

N/A

0.148 ¢

N/A
N/A

0.703 ¢

A: Comparison between groups of diabetic and non-diabetic Parkinsonian patients; b: T-test; c: chi-square; d: Mann-Whitney; N/A:

not applicable.

Table 2. Dyskinesia presence

Category
All cases
Among diabetics
Among non-diabetics

Dyskinesia positive
61.4%
86.4 %
36.4 %

Dyskinesia negative
382 %
13.6 %
63.6 %

P-value (Chi- square)

0.033
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Figure 1. Frequencies of Dyskinesia time
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Figure 2. Frequencies of Dyskinesia location

Discussion

Based on our results, diabetic patients with PD had
higher rates of dyskinesia compared with non-diabetic
patients; it represented a higher risk of dyskinesia for
diabetic patients who developed PD.

Levodopa compound medication is known as the
main risk factor for dyskinesia development in patients
with PD (8); the role of other risk factors of this
debilitating complication has not been assessed yet,
except in a few previous studies. The presence of DM
not only increases the rate of PD (12) but also increases
the risk of motor and postural disturbances in those
patients (14) and leads to 36% aggravation of their
clinical status (15).

As mentioned above, dopamine supplementation is a
known risk factor for the incidence of dyskinesia.
Hence, dyskinesia could occur in a prolonged course of
PD and so the treatment course (1, 11). The diabetic
subjects compared with non-diabetic ones were
confirmed to be equal in baseline characteristics,
including dopamine dosage and disease duration;
equalization excludes the effect of mentioned
confounding factors on the incidence of dyskinesia.

The pattern of dyskinesia in diabetic patients with PD
regarding location showed the involvement of upper
and lower extremities simultaneously. In terms of time,
dyskinesia occurrence immediately after taking drugs
was the most common pattern of dyskinesia in
association with an increased risk by disease duration
and higher levodopa dosage in those patients.

Regarding the equality of baseline characteristics,
including age, disease and treatment duration, and
levodopa compound medication dosage between
diabetic and non-diabetic patients, as well as the
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incidence of LID during the natural course of treatment
by levodopa compound medications, dyskinesia is
more prevalent among diabetic patients; it indicates
diabetes is an accelerating factor in the development of
LID in PD.

Our results are consistent with the findings of
previous studies; they indicated the increased risk of
dyskinesia as a debilitating complication in patients
with PD (14, 16). Tardive dyskinesia is also reported
with a higher prevalence in diabetic subjects treated by
neuroleptics, even in the absence of parkinsonism; the
possible mechanism underlying its pathophysiology is
attributable to dopamine receptor hyperfunctioning in
hyperglycemic states (21-24). However, one researcher
disagreed with the latter hypothesis (25).

It is highly recommended for future studies to assess
the correlation between dyskinesia and the anti-
diabetic medication. Unfortunately, we did not assess
the mentioned correlation, which is the limitation of
this study. Furthermore, the role of the interval between
levodopa regimen onset and LID onset has not been
assessed or compared between diabetic and non-
diabetic subjects, which should be addressed by future
studies.

Conclusion

The comorbidity of DM and PD is a risk factor
regarding the incidence of dyskinesia. Simultaneous
involvement of upper and lower extremities (right after
taking drugs) was the most common pattern of
dyskinesia in diabetic patients with PD.
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