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Abstract 
Introduction: Parkinson’s disease (PD) is the second common neurodege-
nerative disease following Alzheimer’s disease. Multifactorial risk factors in-
cluding environmental, nutritional and genetic factors may affect the fre-
quency, risks, and genetic features of PD in different geographic and ethnic 
regions. Background: Our aim was to investigate the sociodemographic and 
disease characteristics, cognitive performances of patients with PD in Nusay-
bin, a southeastern city, and Hendek a northwestern city which have different 
geographical-cultural status, and to investigate the possible effects of regional 
differences on disease characteristics. Method: This retrospective study in-
cludes the data of patients with the diagnosis of PD who presented to outpa-
tient Neurology clinics of Hendek State Hospital which is a city in the north-
western region of Turkey between April 2017 and June 2018 and patients who 
presented to the outpatient Neurology clinics of Nusaybin State Hospital, 
which is a city in the southeastern region of Turkey between October 2015 
and January 2017. SPSS.23c (Statistical package for Windows) database was 
used for statistical analysis. Results: Our study included 114 cases with Par-
kinson’s disease in Hendek and 96 cases in Nusaybin.The majority of patients 
had idiopathic PD (IPD) in both provinces (96.9% in Hendek, and 92.1% in 
Nusaybin). Educational status of female patients was significantly lower in 
Nusaybin when compared with Hendek (9.3% and 63.3%, respectively). Fam-
ily history for IPD was significantly higher in Hendek than Nusaybin (31.7% 
and 9.9%, respectively). There was a positive correlation between educational 
status and cognitive performances of the patients in both groups. Negative 
correlation was found between standardized mini mental test (s-mmt) scores 
and stage, severity of IPD in both groups. Conclusion: The socio-cultural 
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status of our country decreases by going from west to east. Thus knowledge 
about PD, accessibility to the hospitals and health centers with the opportu-
nity to get optimum treatments may show variabilities in between the re-
gions. We believe that our study provides a comparison of patients with PD 
in two different regions of our country with different geographic, genetic 
characteristics, and development levels. 
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1. Introduction 

Parkinson’s disease (PD) is a progressive, hypokinetic movement disorder cha-
racterized by bradykinesia, rigidity, resting tremor, and postural instability [1]. 
The motor symptoms that occur among the clinical features may be accompa-
nied by non-motor findings such as autonomic, cognitive, neuropsychiatric 
symptoms, and sleep-related disorders [1] [2] [3]. 

Since PD is a chronic, neurodegenerative disease that leads to disability in due 
course of the disease [4]. Pathogenesis of PD is associated with retrograde neu-
ronal destruction of mesostriatal dopaminergic pathway [5] [6] [7]. However, 
being a sporadic disease, it has a complex aetiology with the interactions of en-
vironmental factors and genetic predispositions [8]. Diagnosis of PD is based on 
clinical criteria described by International Movement Disorders Society [8]. The 
severity of the disease is determined by the unified Parkinson’s disease rating 
scale (UPDRS) [9], and the stage is determined by the modified Hoehn Yahr 
scale (modified H&Y) [10].  

Since we believe that prevalence, risks, and transition pattern of the disease 
may vary according to geographic and ethnic regions, we aimed to investigate 
the clinical, cognitive and socio-demographic features of the patients of PD in 
two different regions of Turkey. These regions are two distinct cities. They are 
Nusaybin and Hendek which are located in the different geographic and so-
cio-cultural regions of Turkey. Nusaybin is located in the southeast of Turkey and 
Hendek is a north western city. Regions display similar characteristics in terms of 
population density with socio-cultural differences. According to our knowledge 
and literature review, our study contributes favorable data to the literature by as-
sessing the pwPD in terms of clinical, cognitive and socio-demographic features 
and comparing all these characteristics due the regional distribution. 

2. Methods 

Our study was approved by the local ethical committee of Sakarya University 
Faculty of Medicine with an approval number of 51 in 14.02.2018. In this re-
trospective and cross-sectional study, data of the pwPD who presented to the 
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neurology outpatient clinic in Nusaybin between October 2015 and January 2017 
was recruited retrospectively. The data of the pwPD in Hendek were recruited 
between April 2017 and June 2018.  

The data of the patients who were diagnosed as Idiopathic Parkinson’ s Dis-
ease (IPD) and Parkinson-plus syndromes including progressive supranuclear 
palsy (PSP), multiple system atrophy (MSA), and Lewy body dementia (LBD) 
were recorded in the given time frames in these two regions. Patients with the 
aetiology of seconder parkinsonism were excluded via anamnesia and neu-
ro-imaging. Sociodemographic features, family and medical history, and the 
features of Parkinson’s disease (motor and non-motor clinical findings, duration 
of PD, severity of PD (according to the Unified Parkinson’s Disease Rating 
Scale-III (UPDRS-III)) [9], and modified Hoehn & Yahr stages (modified-H&Y) 
[10]) were recorded.  

Cognitive performance scores of the pwPD assessed by the Standardized Mini 
Mental Test (s-MMT) scores were of the pwPD were analysed [11] [12].  

According to modified-H&Y scores, the disease was divided into 5 stages as 
modified-H&Y 1, 2 is graded as “early stage” and modified-H&Y ≥ 3 as “ad-
vanced stage” PD. According to s-MMT, the cognitive status of the pwPD were 
staged as follows; 24 - 30 points were accepted as “normal”, 20 - 23 “mild”, 10 - 
19 “moderate” and 0 - 9 “advanced” stage [11] [12].  

Statistical analysis was performed using the SPSS.23c statistical software pro-
gram. Kolmogorov-Simirnov and Shapiro-Wilk tests were used to determine 
whether the distribution of data was normal or not. Descriptive statistics were 
expressed as mean ± standard deviation if normal data were distributed normal-
ly, median and minimum maximum if not normal distribution, categorical va-
riables were expressed as number of cases and percentage (%). The homogeneity 
of the numerical data had normal distribution was examined by Levene’s test. 
Homogeneous numerical data were compared with One-Way Anova and 
non-homogeneous data with Welch’s test. Tukey test was used for post-hoc 
analysis. Numerical data without normal distribution were compared with 
Kruskal Wallis and Mann Whitney U test was used for subgroup analysis. Pear-
son Chi-Square test or Fischer Exact test was used to compare categorical data. 
The statistical significance level of the obtained data was interpreted with “p” 
value. p < 0.05 was considered statistically significant. On the correlation analy-
sis, Spearman’s test was used for normal distribution, if not Pearson test was 
used.  

3. Results 

Our study included 114 cases with Parkinson’s disease (105 cases had IPD, 9 
cases had plus syndrome) in Hendek and 96 cases (93 cases had IPD, 3 cases had 
Parkinson plus syndrome) in Nusaybin. Sociodemographic and chronic disease 
features of the patients are summarized in Table 1. The average age of pwPD (n 
= 114) in the Hendek was 71.71 (50 - 94), of which 50.9% (n = 58) were female  
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Table 1. Sociodemographic and chronic disease features of patients. 

 Hendek (n = 114) Nusaybin (n = 96) 

Gender   

Female (n(%)) 58 (50.9%) 45 (46.9%) 

Male (n(%)) 56 (49.1%) 51 (53.1%) 

Hypertension 71 (62.3%) 47 (49%) 

Diabetes 22 (19.2%) 22 (22.9%) 

Coroner Artery Disease 15 (13.2%) 10 (10.4%) 

Cerebrovascular Disease 7 (6.1%) 9 (9.4%) 

Chronic Obstructive Pulmonary Disease 1 (1%) - 

Epilepsy 3 (2.6%) 2 (2%) 

Smoking 8 (7%) - 

Education status of IPH Female (n(%)) Male (n(%)) Sum (n(%)) Female (n(%)) Male (n(%)) Sum (n(%)) 

Illiterate 18 (17.7%) 2 (1.9%) 20 (19%) 39 (41.9%) 19 (20.4%) 58 (62.3%) 

Only literate 9 (8.5%) 10 (9.5%) 19 (18%) 3 (3.2%) 19 (20.4%) 22 (23.6%) 

Primary school (5 years) 26 (24.7%) 28 (26.6%) 54 (51.4%) 1 (1%) 11 (22%) 12 (12.9%) 

Middle School (+3 years) 0 (0%) 2 (1.9%) 2 (1.9%) 0 (0%) 0 (0%) 0 (0%) 

High school (+3 years) 1 (0.9%) 4 (3.8%) 5 (4.7%) 0 (0%) 0 (0%) 0 (0%) 

University 1 (0.9%) 4 (3.8%) 5 (4.7%) 0 (0%) 1 (1%) 1 (1%) 

Sum 55 (52.3%) 50 (47.5%) 105 (100%) 43 (46.2%) 50 (53.7%) 93 (100%) 

 
and 49.1% (n = 56) were male. The mean age of disease onset was 69 (45 - 92) 
and the duration of illness was 25 (1 - 360) months. The average age of pwPD (n 
= 96) in the Nusaybin was 70.86 (47 - 93), of which 46.9% (n = 45) were female 
and 53.1% (n = 51) were male. Age of disease onset was 65.2 (42 - 87), mean du-
ration of illness was 37.4 (1 - 480) months. Tremor was the dominant clinical 
feature of the patients in both provinces. The majority of patients, 96.9% (n = 
105) in Nusaybin and 92.1% (n = 93) in Hendek, had IPD others were diagnosed 
by Parkinson plus syndromes. De-novo pwIPD patients compromised 45.2% of 
the study group in Nusaybin and 80% in Hendek. Dominancy of gender was 
male in Nusaybin and female in Hendek. While the literacy level in Nusaybin 
was 29.2%, it was 70.8% in Hendek (p < 0.05). Family history of IPD had in 9.9% 
of the cases in Nusaybin and 31.7% in Hendek (p < 0.05). Pedigree analysis 
demonstrated that 50% (n = 4) of patients had an AR and 50% (n = 4) had an 
AD transition pattern. 

The majority of patients were stage 2.5 according to modified-H&Y staging in 
both provinces (Nusaybin 49.5%, Hendek 46.7%). There was no statistically 
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significant difference between the provinces in terms of modified-H&Y and 
UPDRS-III score levels of patients with IPD (p > 0.05). 

In terms of cognitive performance, 43% of pwIPD had mild, 17.2% had mod-
erate, 9.7% had severe cognitive impairment in Nusaybin, while 27.6% of patient 
with IPD had mild, 20% had moderate, 2.9% had severe cognitive impairment in 
Hendek. The percentage of patients with cognitive impairment was statistically 
significantly higher in Nusaybin than Hendek (p < 0.05). (According to s-MMT, 
cognitive impairment was detected in 51.5% of cases in Hendek and 69.9% of 
cases in Nusaybin). Cognitive performance scores (s-MMT) of Nusaybin were 
lower than Hendek. There were no statistically significant differences in terms of 
performance scores (p > 0.05) between provinces. 

Comprehensive disease features and additional complaints of the cases are 
displayed in Table 2, Table 3, and the distribution of severity of disease and 
cognitive impairment data are displayed in Table 4, Table 5. 
 
Table 2. Clinical features of patients with Parkinson’s disease. 

 Hendek (n = 114) (%) Nusaybin (n = 96) (%) 

Clinical Dominance   

Tremor 101 (88.6%) 79 (82.3%) 

Rigidity 13 (11.4%) 17 (17.7%) 

De-novo 88 (77.2%) 43 (44.8%) 

Types   

İdiopathic Parkinson Disease 105 (88.6%) 93 (96.9%) 

Plus 9 (6.4%) 3 (3.1%) 

Family history   

Autosomal dominant 19 (16.65%) 4 (4.15%) 

Autosomal recessive 19 (16.65%) 4 (4.15%) 

Gase limitation 3 (2.6%) 3 (3.1%) 

Dysphonia 15 (13.2%) 9 (9.3%) 

Amnesia 44 (38.6%) 23 (24%) 

Living dreams 50 (43.2%) 27 (28.1%) 

Hallucinations 6 (5.3%) 8 (8.3%) 

Constipation 50 (43.9%) 27 (28.1%) 

Hypersalivation 41 (36%) 15 (15.6%) 

Hot flashing 22 (19.3%) 15 (15.6%) 

Wobble 64 (56.1%) 21 (21.8%) 

Sleeping disorders 23 (20.2%) 20 (20.8%) 

Sum 114 (100%) 96 (100%) 
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Table 3. Clinical and demographic features of patients with Parkinson’s disease. 

 Hendek (n = 114) (%) Nusaybin (n = 96) (%) 

Age (years) ((med (min-max)) 71.71 (50 - 94) 70.86 (47 - 93) 

Age of onset (years) ((med (min-max)) 69 (45 - 92) 65.2 (42 - 87) 

Duration of disease (month) (med (min-max)) 25 (1 - 360) 37.4 (1 - 480) 

Sum 114 96 

 
Table 4. Distribution of patients with IPD by disease and cognitive impairment. 

  Hendek (n(%)) Nusaybin (n(%)) p value* 

Severity of Disease 
(HOEHN&YAHR) 

Stage 1 0 0 - 

Stage 1.5 2 (1.9%) 6 (6.5%) >0.05 

Stage 2 9 (8.6%) 15 (16.1%) >0.05 

Stage 2.5 49 (46.7%) 46 (49.5%) >0.05 

Stage 3 30 (28.6%) 9 (10.8%) <0.05 

Stage 4 7 (6.7%) 10 (10.8%) >0.05 

Stage 5 8 (7.5%) 7 (7.5%) >0.05 

Cognitive Performance 
(Mmt-S) 

Normaly 52 (49.5%) 28 (30.1%) 

<0.05 
Mild 29 (27.6%) 40 (43% ) 

Moderate 21 (20%) 16 (17.2%) 

Severe 3 (2.9%) 9 (9.7%) 

 
Table 5. Distribution of patients with IPD by UPDRS-III and cognitive performance test 
score. 

 Hendek Nusaybin p value 

UPDRS-III (mean ± ss) 42.64 ± 18.08 46.76 ± 20.12 >0.05 

s-MMT (median (min-max) 
22.53 ± 5.28 
22.43 (0 - 30) 

21.53 ± 6.98 
21.53 (0 - 30) 

>0.05 

 
There was a positive correlation between educational status and cognitive 

performance test scores in both provinces (Nusaybin p = 0.015, r = 0.253, Hen-
dek; p < 0.0001, r = 0.430). There was a negative correlation between the disease 
stage and cognitive performance score in the Nusaybin (spearman p < 0.0001, r 
= −0.416), Hendek (spearman p = 0.012, r = −0.245). There was a negative cor-
relation between severity of disease and cognitive performance scores (s-MMT) 
in Nusaybin and Hendek provinces (p < 0.01, r = −0.526 and p < 0.01, r = 
−0.420, respectively). There was a positive correlation between IPD disease se-
verity (UPDRS) and the duration of IPD in Nusaybin, whereas a positive corre-
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lation was found in the Hendek population (p = 0.017, r = 0.248, and p < 0.01, r 
= 0.259, respectively).  

4. Discussion 

Parkinson’s disease is a progressive neurodegenerative disease with characteris-
tic motor and non-motor symptoms. The estimated prevalence of PD is 1% - 2% 
in the population above 60 years, and 3.5% in the population between the ages of 
85 to 89 [13] [14] [15]. This leads to a major cause of mortality and morbidity in 
aging populations. In our study, 23.7% (n = 22) of patients were below the age of 
65, the age range was 65 to 84 years in 64.5% (n = 60) of our patients, and 11.8% 
(n = 11) were at the age of above 85, in Nusaybin. 13.3% (n = 14) of patients 
were below the age of 65, the age range was 65 to 84 years in 78.1% (n = 82) of 
our patients, and 8.6% (n = 9) were at the age of above 85 in Hendek. 

There is a male tendency reported in the literature in pwIPD [16]. There was a 
female predominance (n = 58, 50.9%) in Hendek and male predominance (n = 
51, 53.1%) in Nusaybin. The educational status of female (n = 4, 9.3%) was lower 
than male (n = 30, 60%) in Nusaybin and female in Hendek (n = 26, 47.3%). 

The socio-cultural status is found to be relatively lower in Nusaybin province, 
which is a more rural and closed society in our country. The majority of patients 
with symptoms of parkinsonism were IPD in both provinces, 88.6% (n = 105) in 
Hendek, 96.9% (n = 93) in Nusaybin, in accordance with the literature [17]. 

Disease severity (UPDRS-III) score of pwIPD was 46.76 ± 20.12 in Nusaybin 
and 42.64 ± 18.08 in Hendek. Disease severity (UPDRS-III) of pwIPD was higher 
in Nusaybin but was not statistically significant (p > 0.05). 

The majority of pwIPD were stage-3, 28.6% (n = 30) in Hendek and 9.7% (n = 
9) in Nusaybin, according to the modified-H&Y score. Stage-3 pwIPD were sig-
nificantly higher in Hendek (p < 0.05). It can be associated with the differences 
of the provinces’ disease awareness status, accessibility to the hospitals and 
health centers with the opportunity to get optimum treatments.  

Epidemiologic studies are important about the awareness of disease and 
knowledge of publics, and play a pivotal role in improving public health. The 
prevalence of IPD is 111-202/100.000 according to regional epidemiologic stu-
dies on PD in our country [18] [19] [20] [21]. It is not possible to give clear in-
formation about the prevalence and incidence of the disease in our study be-
cause of the field study was not used and the study was performed only on the 
patients who presented to the hospital. However, IPD is more common in Nu-
saybin. The differences between regions could be related with factors such as 
nutritional habits (tea, coffee, milk, animal fat consumption differences), cha-
racteristics of rural life and genetic features [22]. 

The presence of sporadic and hereditary cases in PD points to the genetic as-
pect of the disease. It is an important risk factor, especially in young-onset cases. 
Genetic studies in recent years have described autosomal recessive (PARKIN 
(PRKN), PTEN induced kinase-1 (PINK1), protein degycase (DJ1), ATPase ca-
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tion transporting 13A2 (ATP13A2) and dominant transition patterns (synuclein 
alpha (SCNA) and leucine rich repeat kinase 2 (LRRK2) in PD [23].  

Turkey is a country where consanguineous marriage is common, and a re-
gional study reported the most common mutations with AR transition is PRKN 
gene mutations [24]. The transition pattern of cases with family history in our 
study was compatible with AD in 50% (n = 38) of Hendek and in 50% (n = 8) of 
Nusaybin and in the other half are AR. Regional genetic features of IPD can be 
achieved with advanced genetic studies to be planned on patients with different 
genetic transition patterns. 

Cognitive impairment, a progressive clinical condition, is the most common 
cause of external dependency after motor findings of IPD. The prevalence of 
dementia in PD is 25% - 30% [25] [26]. In a recent study, 47% of pwPD by nor-
mal cognitive performance had cognitive impairment after 6 months, and all of 
them within 5 years [27]. Clinical studies suggest that treatment of dementia de-
creases cognitive impairment in patients with PD. So, this demonstrates that 
early diagnosis and treatment are effective in maintaining independence in daily 
living activities.  

In terms of cognitive performance, 43% of pwIPD had mild, 17.2% had mod-
erate, 9.7% had severe cognitive impairment in Nusaybin, while 27.6% of patient 
with IPD had mild, 20% had moderate, 2.9% had severe cognitive impairment in 
Hendek. The percentage of patients with cognitive impairment was statistically 
significantly higher in Nusaybin than Hendek (p < 0.05). (According to s-MMT, 
cognitive impairment was detected in 51.5% of cases in Hendek and 69.9% of 
cases in Nusaybin). We consider that the intensity of cognitive impairment in 
Nusaybin province is due to regional and genetic differences.  

The cognitive performance test scores had a positive correlation with the 
educational status in both provinces in accordance with the literature, and a 
negative correlation with disease severity and disease stage (respectively; Nusay-
bin; p = 0.015, r = 0.253, Hendek; p < 0.0001, r = 0.430, Nusaybin; p < 0.01, r = 
−0.526 Hendek; p < 0.01, r = −0.420, Nusaybin; p < 0.0001, r = −0.416, Hendek; 
p = 0.012, r = −0.245) [28] [29] [30] [31] [32]. In addition, the prevalence of de-
mentia is higher than the literature in both provinces. This result may be asso-
ciated with insufficiency in disease awareness and the delayed hospital admis-
sions to the advanced stages of the disease. 

Our study provides a comparison of pwIPD in two distinct regions of our 
country with different geographic and genetic backgrounds, revealing the genet-
ic transition patterns, demonstrating disease awareness and risk factors streng-
thens our study. In addition, our study covers a long period of approximately 2.5 
years in total and the evaluations are carried out by the same specialist physician 
in both centers are the considerable side of our study. 

The weakness of our study are the planning was not field-based and examina-
tion of cases through hospital admissions, the data couldn’t be generalized to the 
whole universe, lack of simultaneous evaluations on both samples, being con-
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ducted in different centers are as time and hospital bias. In addition, the lack of 
genetic analysis of individuals with a family history led to limited data. 

5. Conclusion 

Our study provided a comparison of pwPD in two different regions of our 
country with different geographic and genetic characteristics and contributing to 
the epidemiological data of our country. Developmental and educational status 
is decreased by going from west to east in our country. Thus, awareness of PD 
and accessibility to the health center for optimum treatments are inadequate in 
Nusaybin, in southeast. The social studies to call attention to PD may support 
the solution of problem. Consanguineous marriage is common in southeastern 
of our country. So, regional genetic features of IPD can be achieved with ad-
vanced genetic studies to be planned on patients with different genetic transition 
patterns. 
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