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Abstract

Streszczenie

Introduction and objective: Many studies have investigated the interplay between Parkinson’s disease and diabetes mellitus,
suggesting that glucose metabolism impairment may worsen the clinical course of Parkinson’s disease. This study aimed to
explore the association between diabetes mellitus and the course of Parkinson’s disease. Materials and methods:
A retrospective study was performed by analysing the clinical data of patients diagnosed with Parkinson’s disease who were
hospitalised in University Clinical Centre of the Medical University of Silesia from 2019 to 2021. The study group comprised
241 patients selected according to the study’s inclusion and exclusion criteria. Their clinical conditions were assessed using
body mass index, the Movement Disorder Society Unified Parkinson’s Disease Rating Scale (MDS-UPDRS), the Hoehn-Yahr
scale, Mini-Mental State Examination (MMSE), Clock Drawing Test (CDT) and Beck Depression Inventory (BDI). Data were
collected on current anti-parkinsonian treatment, fasting glycaemia, lipid panel, and thyroid stimulating hormone,
homocysteine and vitamin D, levels. Results: The study group included 31 patients diagnosed with diabetes mellitus and 240
patients without glucose metabolism impairment. Both groups were matched by considering age, disease duration, and
gender distribution. Diabetic patients displayed a higher MDS-UPDRS part III OFF rating (42 [31-55] vs. 48 [39-59];
p =0.0043), higher MDS-UPDRS part III ON rating (17 [11-26] vs. 26.5 [19-32]; p = 0.0009) and higher BDI score (7 [4-11]
vs. 11 [9-16]; p = 0.0013). As expected, patients with diabetes mellitus had a higher fasting glycaemia, total cholesterol, lower
high-density lipoprotein cholesterol and higher body mass index. Conclusions: Our study confirms the relationship between
diabetes mellitus and a worse clinical course for Parkinson’s disease.

Keywords: Parkinson’s disease, diabetes mellitus, glucose metabolism impairment

Wprowadzenie: Liczne badania wskazujg na wspolzaleznos¢ miedzy chorobg Parkinsona a cukrzyca. Sugeruja, ze zaburzenia
metabolizmu glukozy moga pogarsza¢ przebieg kliniczny choroby Parkinsona. Celem badania byta ocena zwiazku mig¢dzy
cukrzycy a przebiegiem choroby Parkinsona. Material i metody: Przeprowadzono retrospektywng analize danych
medycznych pacjentéw z rozpoznang choroba Parkinsona hospitalizowanych miedzy 2019 a 2021 rokiem w Uniwersyteckim
Centrum Klinicznym w Katowicach. Grupa badana sktadala sie z 241 pacjentéw wybranych zgodnie z kryteriami wlaczenia
i wylaczenia z badania. W ocenie pacjentéw zastosowano wskaznik masy ciata, Ujednolicong Skale Oceny Choroby
Parkinsona (Movement Disorder Society Unified Parkinson’s Disease Rating Scale, MDS-UPDRS), skale Hoehn-Yahra,
Krotka Skale Oceny Stanu Umystowego (Mini-Mental State Examination, MMSE), Test Rysowania Zegara (Clock Drawing
Test, CDT) i Skale Depresji Becka (Beck Depression Inventory, BDI). Zebrano informacje o stosowanym leczeniu choroby
Parkinsona, glikemii na czczo, profilu lipidowym, stezeniu hormonu tyreotropowego, homocysteiny i witaminy D,. Wyniki:
31 0s6b w grupie badanej miato rozpoznang cukrzyce, natomiast u 240 0sob nie zaobserwowano zaburzen metabolizmu
weglowodanéw. Obie grupy byly poréwnywalne pod wzgledem wieku, czasu trwania choroby i pici. Pacjenci z rozpoznang
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cukrzyca cechowali si¢ wyzszym wynikiem w III czesci skali MDS-UPDRS w stanie OFF (42 [31-55] vs 48 [39-59];
p =0,0043), wyzszym wynikiem w III czeéci skali MDS-UPDRS w stanie ON (17 [11-26] vs 26,5 [19-32]; p = 0,0009) oraz
wyzszym wynikiem BDI (7 [4-11] vs 11 [9-16]; p = 0,0013). Zgodnie z oczekiwaniami pacjenci z rozpoznang cukrzyca mieli
wyzsze glikemig na czczo, stezenie cholesterolu catkowitego, cholesterolu LDL i wyzszy wskaznik masy ciala. Wnioski:
Badanie potwierdzilo zwiazek wspolwystepowania cukrzycy z gorszym przebiegiem choroby Parkinsona.

Stowa kluczowe: choroba Parkinsona, cukrzyca, zaburzenia metabolizmu glukozy

INTRODUCTION

iabetes mellitus (DM) and Parkinson’s disease (PD)
Dare considered epidemics in modern societies.

A nationwide Norwegian study assessing the epide-
miology of PD over a 12-year period (2005-2016) has shown
that PD prevalence increases with time in all age groups, in
a highly dynamic manner. The prevalence of PD in the pop-
ulation was, on average, 0.2% in females and 0.23% in males
in the general population; in contrast, in the population aged
>65 years, the PD prevalence is 0.98% in females and 1.35%
in males (Brakedal et al., 2022). Worldwide trends indi-
cate that the global prevalence of PD increased dramatically
between 1990 and 2019 (Ou et al., 2021).
DM poses a considerable problem as well. Currently, about
422 million people worldwide have DM, and 1.5 million
deaths are directly attributed to DM each year. The number
of cases and the prevalence of DM have steadily increased
over the past few decades (World Health Organization,
2016).
The interplay between PD and DM has been the subject
of numerous studies. A large prospective study carried out
in 2011 among older US adults showed that DM was as-
sociated with a modest increase in the risk of PD, and the
risk increased significantly in those who had had the dis-
ease for more than 10 years (Xu et al., 2011). The associ-
ation between PD with DM was revealed in other studies
as well (Chmiela et al., 2022; Yang et al., 2017). Moreover,
many studies in the literature have shown that impaired
glucose metabolism may be a possible cause of dysautono-
mia, which commonly occurs in PD (Marques et al., 2018).
DM and PD could also share some commonly dysregulated
pathways, including those involved in the insulin response.
Pancreatic insulin production and secretion are modu-
lated by the autonomic nervous system (Rodriguez-Diaz
etal,, 2011), and the severity of dysautonomia in PD may be
linked with blood glucose dysregulation.
It is thought that DM impacts the course of PD. Cereda
et al. (2012) reported the findings of a case-control study
of patients with PD with and without antecedent DM. They
found the group with both PD and DM presented high-
er motor scores and received higher doses of levodo-
pa (Cereda et al., 2012). These findings suggest that DM
may exacerbate motor impairments. Similar results were
observed in other studies (Pagano et al., 2018).
Although various authors have investigated the link be-
tween DM and PD, the issue remains unclear and requires
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further research. Therefore, this study aimed to explore
the impact of DM on the clinical features and course of
PD by examining the associations between DM or predi-
abetes with the clinical characteristics and parameters of
patients with PD.

MATERIALS AND METHODS

We performed a cross-sectional retrospective study to as-
sess the association between the severity of motor and
non-motor symptoms of PD and type 2 DM comorbidity.
The initial group consisted of all the patients admitted to
the University Clinical Centre of the Medical University of
Silesia from January 2019 to November 2021 with clinically
confirmed PD according to the Movement Disorder Society
(MDS) clinical diagnostic criteria (Siuda et al., 2020).
Diagnoses were made by a neurologist experienced in the
diagnostics and treatment of neurodegenerative diseases.
In the next step, patients who met the inclusion criteria
were selected from this group. The inclusion criteria were:
age range of 50 to 75 years and disease duration of 5 to 15
years. Patients hospitalised due to acute conditions were ex-
cluded from this study. Other exclusion criteria comprised
significant thyroid or hepatic disorder or absence of glycae-
mia assessment. The initial group consisted of 419 patients
with diagnosed with PD; 294 met the inclusion criteria,
40 patients were excluded due to lack of glucose assessment,
10 were hospitalised due to an acute condition, and 3 had
a significant abnormality in the thyroid assessment.
Then, the participants were divided into two groups:
1. patients with diagnosed type 2 DM based on their med-
ical history or found during the analysis;
2. patients without a diagnosis of DM.
Type 2 DM was defined according to the recommendations
of the American Diabetes Association (2021). The selection
process and final group composition are presented in Fig. 1.
The study group comprised 241 patients, including 93 fe-
males (39%) and 148 males (61%), aged 50-75 years (me-
dian 67 [60-73]). The clinical data of the final group of 241
patients were collected, including gender; age; body mass
index (BMI); duration of the disease; assessment of motor
status using part III of the MDS-UPDRS scale (Movement
Disorder Society Unified Parkinson’s Disease Rating Scale),
performed without dopamine replacement therapy (DRT)
and after administration of a dose of levodopa; and Hoehn-
Yahr scale score. In addition, assessment of cognitive func-
tion using the Mini-Mental State Examination (MMSE)
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Initial group:
419 patients with PD

Inclusion criteria:
Disease duration 5—15 years
Age 5070 years

Initial group:

| Hospitalisation due to acute condition n =10

Exclusion criteria:

294 patients with PD

Y

Final group:
241 patients with PD:
210 without DM
31 with DM

PD — Parkinson’s disease; DM — diabetes mellitus.

Fig. 1. Final group creation process

and Clock Drawing Test (CDT) and the Beck Depression
Inventory (BDI) results were gathered. Data on current
anti-parkinsonian treatment were also collected. An analy-
sis of the patients’ laboratory results including fasting gly-
caemia, lipid metabolism, thyroid function, and homocys-
teine was performed.

The statistical analysis was performed with the Statistica 13.3
software system (TIBCO Software Inc., 2017; http://statisti-
ca.io). The quantitative variables are presented as arithmetic
means and standard deviations (normally distributed vari-
able) or medians and interquartile ranges (variables with
skewed distribution). The qualitative variables are expressed
as absolute values and percentages. The normality of distri-
bution was assessed with the Shapiro-Wilk test.

Due to a lack of confirmation of the normal distribution
in the analysed groups, the intergroup differences for the
quantitative variable were assessed with the Mann-Whitney
U-test, Fisher’s exact test or chi-square test. A p-value be-
low or equal to 0.05 was considered statistically significant.
Odds ratios (ORs) with a 95% confidence interval (CI) and
p values were obtained using binary logistic regression.
The variables that were significantly associated with the uni-
variate logistic regression were then analysed using mul-
tivariate logistic regression. The final predictive model for
DM was fitted using the forward stepwise selection meth-
od. The significance level was set at p < 0.05.

Due to the retrospective character of the work and data
anonymisation, the Medical University of Silesia Ethics
Committee waived the requirement to obtain ethical
approval for this study.
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No glucose assessment n = 40
Thyroid abnormalities n =3

RESULTS

Comparison of characteristics
of PD patients with and without diabetes

In the study group, 31 patients (15%) were diagnosed
with DM. The groups of patients were matched for
age, Hoehn-Yahr scale, and disease duration. The pa-
tients with DM were characterised by a higher BMI (26.0
(24.1-29.2] vs. 28.4 [22.7-30.5] kg/m? p = 0.001), while
patients without DM were characterised by a higher le-
vodopa equivalent daily dose (LEDD) (1,150 [710-1,220]
vs. 1,050 [601-1,220]). The detailed data are provided
in Tab. 1.

Diabetes and motor status

The patients diagnosed with DM were characterised by
a worse motor status both in the OFF (MDS-UPDRS
p- IIT OFF 42 [31-55] vs. 48 [39-59]; p = 0.0043) and ON
(MDS-UPDRS p. III ON 17 [11-26] vs. 26.5 [19-32];
p =0.0009) states. The detailed data are provided in Tab. 2.

Diabetes and non-motor symptoms

The patients diagnosed with DM had significantly worse
BDI scores (7 [4-11] vs. 11 [9-16]; p = 0.0013). There were
no differences between the analysed groups regarding cog-
nitive function (MMSE and CDT). The detailed data are
provided in Tab. 3.
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No: ;il;:)gtlc D'|'a=b§t1|c p-value
Age [years] 67 [60-73] 67 [60-73] 0.5434
Gender 0.2696
« Female 79 (37.7%) 14 (45.2%)
+ Male 131(62.3%) 17 (54.8%)
Hoehn-Yahr scale 3[2.5-3] 3[2.5-3] 0.2901
LEDD [mg] 1150 [710-1,660] 1,050 [601-1,220] 0.0400
Duration of the disease [years] 10[8-12] 10[8-12] 0.5102
BMI [kg/m?] 26.0[24.1-29.2] 28.4[22.7-30.5] 0.0012
BMI — body mass index; LEDD — levodopa equivalent daily dose.

Tab. 1. Group characteristics of patients with Parkinson’s disease with and without a diagnosis of diabetes. Statistical analyses were performed
using Mann-Whitney U-test, Fisher’ exact test or chi-square test

No: il;:);tl( D’:a:t;lc p-value
MDS-UPDRS part |1l OFF 42[31-55] 48[39-59] 0.0432
MDR-UPDRS part Il ON 17[11-26] 26.5[19-32] 0.0099
A MDS-UPDRS part 111 [%] 54.8 [43.6-68.2] 23[16-29] 0.1241
MDS-UPDRS — Movement Disorder Society Unified Parkinson’s Disease Rating Scale.

Tab. 2. MDS-UPDRS part I results of patients with Parkinson’s disease with and without a diagnosis of diabetes. Statistical analyses were
performed using Mann-Whitney U-test

Non-diabetic Diabetic p-value
n=210 n=31
MMSE 26 [24-28] 26 [22-28] 0.5843
1 9[8-10] 9,5[6-10] 0.5187
BDI 7[4-11] 11[9-16] 0.0013
BDI - Beck Depression Inventory; CDT — Clock Drawing Test; MMSE — Mini-Mental State Examination.

Tab. 3. MMSE, CDT and BMI results of patients with Parkinson’s disease with and without a diagnosis of diabetes. Statistical analyses were
performed using Mann-Whitney U-test

Diabetes and laboratory results of worse MDS-UPDRS p. III ON (OR 0.06 [0.02-0.10];
p=0.001) and BDI score (OR 0.134 [0.06-0.21]; p = 0.000).

As expected, the groups differed in their fasting glycae- The results of the logistic regression analysis are sum-

mia levels (99 [88-111.5] vs. 122 [107-160.5]; p = 0.000).
The patients with DM displayed lower high-density lipo-
protein (HDL) cholesterol levels (59.8 [51-68] vs. 48.5
[40.7-58]; p = 0.0012) and higher triglycerides levels (78
[62.2-107] vs. 103 [75.5-146]; p = 0.0056). There were no
differences in homocysteine, vitamin D;, total cholester-
ol, and low-density lipoprotein (LDL) cholesterol levels.
The detailed data are provided in Tab. 4.

Multivariable logistic regression analysis was performed
based on the univariate logistic regression results. The best
predictive model identified DM as a predictor for a higher
BDI score (OR 1.40 [1.02-1.62]; p = 0.002) and high-
er MDS-UPDRS p. III ON score (OR 1.63 [1.26-2.7];
p = 0.049). The results of the logistic regression analysis are
summarised in Tab. 5.

The second model was performed to assess the correlations
between PD dementia (PDD), defined by MMSE score <24
and cognitive dysfunction that interferes with the activities
of daily living and motor and non-motor symptoms of PD.
The best predictive model identified PDD as a predictor
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marised in Tab. 5.
DISCUSSION

The co-occurrence of DM poses a considerable treat-
ment challenge for many patients with PD due to the com-
plex nature and more severe clinical course of the disease.
In 1993, Sandyk demonstrated an interplay between PD
and type 2 DM, evidencing that up to 50-80% of patients
with PD had altered glucose tolerance in response to a glu-
cose load. Since then, intense research has been conduct-
ed to explain this association. For instance, Xu et al. (2011)
proved that diabetes was a risk factor for PD and increased
the risk of developing this neurodegenerative condition
by up to 41%. A large, population-based, cross-section-
al study by De Pablo-Fernandez et al. in 2017 found no
significant association between diabetes and PD, although
a positive association between PD and long-duration dia-
betes (over ten years) was noted. However, in another ret-
rospective cohort study conducted by the same authors,

AKTUALN NEUROL 2024, 24 (1), p. 1-7
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No: :I;:)gtl( D';a=b§t1|c p-value
Total cholesterol [mg/dL] 202 [171-233] 190 [142-222] 0.1523
HDL cholesterol [mg/dL] 59.8 [51-68] 48.5 [40.7-58] 0.0012
LDL cholesterol [mg/dL] 125.4[94-155.8] 107.4 [77-150.5] 0.1900
Triglycerides [mg/dL] 78[62.2-107] 103 [75.5-146] 0.0056
Homocysteine 16.1[11.6-17.4] 17.9[12.7-21.2] 0.0850
Vitamin D, [ng/mL] 24[16-35] 26.7[12.3-36.5] 0.7433
Fasting glycaemia [mg/dL] 99[88-111.5] 122[107-160.5] 0.0000
TSH — thyroid stimulating hormone; LDL — low-density lipoprotein; HDL — high-density lipoprotein.

Tab. 4. Demographic, clinical, and laboratory characteristics of the study group with and without a diagnosis of diabetes. Statistical analyses
were performed using Mann-Whitney U-test, Fisher’s exact test or chi-square test

R 95%Cl p
BDI 1379 1024 1623 0.002
MDS-UPDRS p. Il ON 1631 1256 2670 0.049

OR — odds ratio.

BDI — Beck Depression Inventory; DM — diabetes mellitus; Cl — confidence interval; MDS-UPDRS — Movement Disorder Society Unified Parkinson’s Disease Rating Scale;

Tab. 5. Results of logistic regression using DM as a predictor of the analysed variables

OR 95l p
MDS-UPDRS p. Il ON 0.061 0.024 0.098 0.001
BDI 0.134 0.056 02127 0.000

BDI - Beck Depression Inventory; CI — confidence interval; MDS-UPDRS — Movement Disorder Society Unified Parkinson’s Disease Rating Scale; OR — odds ratio.

Tab. 6. Results of logistic regression using the presence of Parkinson’s disease dementia as a predictor of the analysed variables

a link between these two conditions was shown, and the
effects were stronger in patients with type 2 DM who were
younger or suffered from complications of DM (De Pablo-
Fernandez et al., 2018). Our study, comparing patients with
PD with and without DM, matched for disease duration,
age and sex, confirms the association between the coexis-
tence of PD and DM and the greater severity of PD symp-
toms. Furthermore, another retrospective cohort study de-
scribed a significant association between impaired fasting
glycaemia and synucleinopathies (mainly in patients with
PD) compared to those not associated with alpha-synucle-
in parkinsonism (Chmiela et al., 2022). This suggests that
patients with PD should have their glycaemia monitored
carefully. The conclusion is also supported by an investi-
gation performed by Marques et al. (2018) who conducted
oral glucose tolerance tests (OGTTs) in patients with PD
and healthy controls. The blood glucose levels measured
at 90 and 150 minutes were much higher in patients with
PD. On the other hand, this observation was not related
to plasma insulin and urinary glucose levels during the
whole test. Notably, impaired glucose levels were strong-
ly associated with a longer duration of PD (with a corre-
lation coefficient of 0.13 - 95% CI 0.05-0.17) and severity
of dysautonomia, measured using the Scale for Outcomes
in PD-Autonomic (SCOPA-AUT) (with a correlation co-
efficient of 1.48 - 95% CI 0.27-2.7) (Marques et al., 2018).
In addition, there are many other studies in which a de-
pendence between DM and PD has been observed (Chung
et al., 2021; De Pablo-Fernandez et al., 2018).

AKTUALN NEUROL 2024, 24 (1), p. 1-7

Furthermore, there is some evidence that DM may affect
the course of PD. Some research suggests that DM exac-
erbates motor dysfunction. Cereda et al. (2012) charac-
terised 178 patients divided into two groups, matched for
gender, BMI and duration of PD. They showed that the co-
existence of DM and PD predisposed to higher doses of le-
vodopa equivalent (mean 4.5 mg/kg/day in patients without
DM and 6.5 mg/kg/day in patients with DM; p < 0.0001)
(Cereda et al., 2012). In our study, however, diabetic pa-
tients were taking lower doses of antiparkinsonian drugs
(median LEDD 1,150 mg [710-1,660] in patients with-
out DM and 1,050 mg [601-1,220] in patients with DM;
p =0.04). Furthermore, Cereda et al. (2012) showed signif-
icantly higher Hoehn-Yahr staging (p = 0.009) and Unified
Parkinson’s Disease Rating Scale (UPDRS) scores in parts
I-1II (p = 0.024). This study did not confirm the relation-
ship between diabetes and a higher degree of PD severity
(according to the Hoehn-Yahr scale). However, it should be
remembered that the study group was selected to minimise
the influence of factors such as age and duration of the dis-
ease. Nevertheless, this study confirmed the relationship be-
tween the coexistence of symptoms and the greater severity
of PD symptoms.

Our study supports previous research, showing a link be-
tween PD and diabetes. This research demonstrated that pa-
tients with DM had higher UPDRS-III scores in both ON
(p =0.0099) and OFF (p = 0.0432) states compared to those
without DM. Another investigation that corroborated these

results found that patients with PD and DM had significantly 5
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higher UPDRS-III scores compared to patients with PD
and two control groups without PD (with or without DM)
(p < 0.01). Additionally, the authors demonstrated the in-
terplay between DM and significant striatal dopaminergic
deficits using single-photon emission computed tomog-
raphy (SPECT). Furthermore, patients with both PD and
DM had higher cerebrospinal fluid tau levels (40.4 pg/mL
in PD vs. 54.7 pg/mL in PD-DM; p < 0.05). On the other
hand, there were important differences between the con-
trol groups in terms of cerebrospinal fluid (CSF) tau and
a-synuclein levels (p < 0.05). The authors suggested that
these data could indirectly explain the mechanism under-
lying the impact of impaired glucose metabolism on the
course of PD, such as reduced neuronal survival (Pagano
et al.,, 2018; Rhee et al., 2020). Some research findings have
revealed that DM can be associated with postural instabil-
ity and gait disturbance in PD, which may be relevant in-
dications for rehabilitating therapies (Kotagal et al., 2013).
Depression is one of the most frequent neuropsychiatric pa-
thologies that are strongly related to PD. Its prevalence var-
ies widely from 2.7% to 90% depending on the territory, the
methodology, and the diagnostic criteria used (Reijnders et al.,
2008). Depression has a negative impact on the quality of
life in PD (Chuquilin-Arista et al., 2020). The other disease
associated with this psychiatric problem is DM, which dis-
plays aetiological bi-directionality. Type 2 DM increases the
risk of depressive episodes and contributes to a more severe
course of depression, while depression increases the risk of
the development of type 2 DM (Deischinger et al., 2020;
Semenkovich et al., 2015). European studies estimate that de-
pression occurs in over 30% of patients with PD (Chuquilin-
Arista et al., 2020), while in the general population, the prev-
alence rate is about 6% (Arias-de la Torre et al., 2021).
Nevertheless, it has already been evidenced using the
Hamilton Anxiety Scale (HAS) and the Hamilton
Depression Scale (HDS) that major depression (21.1%)
and panic disorders (30%) are the most frequent psychiatric
disorders in patients with PD (p < 0.01) (Nuti et al., 2004).
In line with this information, DM coexisting with PD
should be considered a risk factor for psychiatric disorders.
Weber et al. (2000) reported higher cortisol levels in pa-
tients with depression than in controls. This finding could
be connected to higher hypothalamic-pituitary-adrenal
(HPA) axis activation, a pathogenic mechanism in depres-
sion and DM which may complicate their disease courses
(Weber et al., 2000). However, not many studies have as-
sessed the influence of DM on psychiatric symptoms in pa-
tients with PD (Bohnen et al., 2014; Riederer et al., 2011).
Our study found out that DM could significantly affect psy-
chiatric disorders, such as depression. The coexistence of di-
abetes was associated with a statistically higher score in the
BDI. This indicated that there might be a particular sen-
sitivity towards mood disorders in this group of patients.
An interplay between DM and a more severe stage of cog-
nitive impairment in patients with PD has been reported
(Bohnen et al., 2014; Pagano et al., 2018). However, this
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study did not confirm the association between DM and
cognitive impairment in PD. There were no differences in
the results of the MMSE and CDT tests between the study
groups. Nevertheless, it should be emphasised that the pres-
ence of cognitive disorders in our study was associated with
worse motor status and greater depressive disorders.

As we expected, patients with DM had higher BMI
(p = 0.021) and higher LDL cholesterol levels (p = 0.001),
but lower HDL cholesterol levels (p = 0.001), which are risk
factors for metabolic syndrome (Rochlani et al., 2017).
Our study has certain limitations. First of all, the pa-
tients with DM had some metabolic risk factors, which
could impact their blood glucose levels and motor func-
tions. Secondly, selection and sampling bias was possible
due to the retrospective nature of this single-centre study.
Additionally, due to the study’s retrospective design, we
could not objectivise the patients’ examinations.

CONCLUSIONS

Our study results confirm the relationship between DM and
a worse course for PD. A diagnosis of diabetes in PD pa-
tients was associated with worse motor status and higher BDI
scores. Our study findings emphasise the significance of early
treatment and careful glycaemic control of diabetic patients
with PD, as the concomitance of these two diseases has a neg-
ative impact on the course of PD. Furthermore, it should be
imperative for medical personnel to vigilantly screen patients
with PD for mood disorders, especially those with coexisting
DM. In the future, prospective, large-scale, multicentre stud-
ies are needed to elucidate these complex interactions.
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