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Background  

Parkinson's disease is the second most 

progressive degenerative disease after 

Alzheimer's disease in old age.1 The 

prevalence of parkinson's disease is 100-200 

per 100,000 population and the incidence per 

year is around 15 per 100,000 population.2 In 

Indonesia there are estimated to be 876,665 

parkinson's sufferers out of a total population 

of 238,452,952.1,2,3,4,5 Parkinson's disease is 

common in men, with a ratio of men to 

women 3 : 2.1,2 

People with Parkinson's disease are 

very susceptible to experiencing a decrease in 

the quality of life, this is influenced by the 

progressivity of Parkinson's disease itself. 

The clinical manifestations of Parkinson's 

disease in the form of motor and nonmotor 

disorders affect the patient's level of 

disability and ultimately reflect the patient's 

quality of life.3,4 The decline in brain function 

that occurs with age can also increase 

limitations in daily activities and have an 

impact on reducing the quality of life.5-8  

In recent decades, there have been 

several studies both abroad and domestically 

related to the quality of life in people with 

Parkinson's disease. Research by Moreira et 

al in Brazil in 2017 examined factors related 

to the decline in quality of life in people with 

mild to moderate degrees of Parkinson. This 

cross-sectional study was carried out in 2 

groups, namely the group of people with mild 

degrees of Parkinson's disease (Hoehn Yahr 

1 and 2) consisting of 50 people and the group 

of people with moderate degree parkinson's 

disease (Hoehn Yahr 3) consisting of 50 

people. The results of this study stated that in 

people with moderate degree of Parkinson's, 

the decline in quality of life is related to 

stigma, cognitive aggravation, severe 

mobility impairment and dependence on 

daily activities.9 Researcher Yun-Ru Lai et al 

in Taiwan in 2018 on clinical factors related 

to the quality of life of people with 

parkinson's disease stated that non-motor 

symptoms affect the quality of life of people 

with Parkinson's disease. Early detection and 



early management of non-motor symptoms 

can improve the quality of life of people with 

Parkinson's disease.10 

One special questionnaire that is 

considered valid, sensitive and reliable for 

measuring the quality of life of Parkinson's 

patients is the Parkinson's Disease 

Questionnaire-39 (PDQ-39). This 

questionnaire can be the right instrument, 

because it has been tested and has qualified 

clinical characteristics and has been validated 

and translated in various countries to assess 

the quality of life of people with Parkinson's 

disease.11 Research in Indonesia on factors 

related to the quality of life of people with 

Parkinson's disease using PDQ-39 has been 

conducted by several researchers. In a study 

by Silitonga et al in 2007 concluded that there 

was a relationship between the stage of the 

disease, the incidence of depression and 

social activity with the quality of life of 

people with Parkinson's disease while the 

sex, age, type of treatment, cognitive 

impairment, symptoms of dyskinesia were 

not related to the quality of life of people with 

parkinson's disease. This study has 

limitations where the PDQ-39 questionnaire 

used was not validated by the PDQ-39 

questionnaire which was translated into 

Indonesian so that there was still bias in this 

study.12 This study aims to determine the 

effect of nonmotor symptoms on the quality 

of life of people with Parkinson's disease who 

were examined with Parkinson's Disease 

Questionnaire 39 at Palembang City 

Hospital. 

 

Methods 

This observational study with cross-

sectional design was conducted in outpatient 

clinic at three hospitals in Palembang city, 

South Sumatera, Indonesia—namely 

Mohammad Hoesin General Hospital, 

Bhayangkara Hospital, and Pusri Hospital—

from June to September 2020 Patients 

diagnosed with PD based on the criteria of the 

United Kingdom Parkinson's Disease Society 

Bank and agreed to follow the study were 

included as subjects, while patients with 

language disorders were excluded from the 

study. Patients were then interviewed about 

the study variables, including demographic 

characteristics (age and gender), clinical 

characteristic (stage and duration of the 

disease), the Non Motor Symptom 

Questionnaire (NMSQ) and Parkinson's 

Disease Questionnaire-39 (PDQ-39) with a 

cut-off value of 34.4. The data was analyzed 

with Chi-square or Fisher’s exact tests and 

binary logistic regression. 

 

 



Results 

From the results of the study, 69.2% 

of Parkinson's patients were over 60 years old 

and 30.8% of Parkinson's patients were aged 

under 60 years with an average age of 

65.13±10.28 years and the majority were in 

the age range of 61-70 years, namely 21 

people (40.4%). The highest age range with a 

good quality of life is 61-70 years, which is 

38.7%, while the highest age range with a 

poor quality of life is 61-70 years, which is 

42.9%.  Men were the majority gender in this 

study, namely 29 patients (55.8%) while 

women were 23 people (44.2%). The 

proportion of patients with a good and bad 

quality of life was dominated by men (54.8% 

and 57.1%, respectively).  

In this study, the majority (59.6%) of 

Parkinson's patients had a severity of stage 3 

(based on Hoehn and Yahr). The highest 

stage in Parkinson's disease patients with 

good quality of life and poor quality of life 

was also stage 3, namely 61.3% and 57.1%. 

Stage of the disease has a significant 

relationship to quality of life with p value of 

0.009. 

Based on the duration of suffering from 

Parkinson's disease, it was found that as many 

as 33 people with Parkinson's disease 

(63.5%) had suffered from parkinson's 

disease ≥5 years and 19 people (36.5%) who 

had parkinson's disease <5 years. As many as 

51.6% of Parkinson's disease patients with a 

duration of <5 years of disease have a good 

quality of life, while 85.7% of parkinson's 

disease patients with a duration of ≥5 years of 

disease have a poor quality of life. The 

duration of the disease has a significant 

association with the quality of life with  p 

value of 0.006. 

Based on non-motor symptoms 

experienced by people with Parkinson's 

disease, gastrointestinal symptoms were 

obtained as much as 88.5% (46 people), 

autonomic symptoms 94.2% (49 people), 

neuropsychiatric symptoms 100% (52 

people), sleep disorders 88.5% (46 people), 

sensory disorders 25% (13 people) and other 

symptoms 23.1% (12 people). Of the 6 

nonmotor symptoms, only sensory symptoms 

had a significant association with a quality of 

life with p value of 0.014. 

From the multivariate analysis of 

binary logistic regression, it was found that 

the stage of the disease (OR 3.186, CI 95% 

1.127-9.007) and sensory symptoms (OR 

3.771, CI 95% 0.898-15.837) were the most 

influential on the quality of life with p values 

p=0.029 and p=0.070, respectively.

 



Table 1. Subjects’ Characteristics 

Characteristics 

Quality of Life  

p value Good   

 n (%) 

Poor 

n (%)  

Age (n=52) 

41 – 50 years 

51 – 60 years 

61 – 70 years 

71 – 80 years 

≥ 81 years 

 

2 (6.5) 

9 (29.0) 

12 (38.7) 

7 (22.6) 

1 (3.8) 

 

2 (9.5) 

3 (14.3) 

9 (42.9) 

5 (23.8) 

2 (9.5) 

 

0.689* 

Gender (n=52) 

Male  

Female  

 

17 (54.8) 

14 (45.2) 

 

12 (57.1) 

9 (42.9) 

 

0.870* 

Stage of the disease (n=52) 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

 

5 (16.1) 

7 (22.6) 

19 (61.3) 

0 (0.0) 

 

1 (4.8) 

2 (9.5) 

12 (57.1) 

6 (28.6) 

 

0.009* 

Duration (n=52) 

< 5 years 

≥ 5 years 

 

16 (51.6) 

15 (48.4) 

 

3 (14.3) 

18 (85.7) 

 

0.006* 

Nonmotor symptoms  

Gastrointestinal symptoms 

Autonomic symptoms 

Neuropsychiatric symptoms 

Sleep disorders  

Sensory symptoms 

Other symptoms 

 

27 (87.1) 

29 (93.5) 

31 (100) 

26 (83.9) 

4 (12.9) 

5 (16.1) 

 

19 (90.5) 

20 (95.2) 

21 (100) 

20 (95.2) 

9 (42.9) 

7 (33.3) 

 

1.000** 

1.000** 

- 

0.382** 

0.014* 

0.188** 
*Chi-square test; **Fisher’s exact test 

 

Table 2. Logistic Regression Analysis of Factors Affecting QoL of PD Patients 

 
Variables B Sig. Exp(B) 

95% CI.for EXP(B) 

Lower Upper 

Step 

11a 

Stage of the disease 1.159 .029 3.186 1.127 9.007 

Sensory Symptoms 1.327 .070 3.771 .898 15.837 

Constant -3.992 .011 .018   

 

Discussions 

In this study, a total of 52 people with 

Parkinson's disease were obtained, of which 

as many as 69.2% of Parkinson's patients 

were over 60 years old and 30.8% of 

Parkinson's patients were under 60 years old 

with an average age of 65.13 ± 10.28 years 

and the majority were in the age range of 61-

70 years, namely 21 people (40.4%). This 

finding is in line with the research of 

Tarukbua, et al in 2016 at RSUP Prof. Dr. R. 

D. Kandau Manado, where from 31 patients, 



the most prevalence of age was obtained in 

the age range of 61-70 years.13 In another 

study by Pradnyaning, et al in 2019, the 

average age was 63.85 ± 8.68 years, this is 

not much different from the average age in 

the current study.14 In another study of 

Yasinda, et al in 2019, it was found that 

51.52% of Parkinson's patients were over 60 

years old with an average age of 61,030 ± 

9,122 years.15 Based on the literature, the 

highest incidence is between the ages of 40 – 

80 years and decreases at the age of under 40 

years and over 80 years. This is due to the 

degenerative process that takes place 

chronically progressively in Parkinson's 

disease where the main protector of neurons 

against oxidative stress, namely dopamine 

transporter (DAT) decreases with age, so that 

in elderly people there tends to be a decrease 

in dopamine production which is important in 

the mechanism of parkinson's disease.4,17 

 In this study, more men were found 

than women, 29 patients (55.8%) while 

women were 23 people (44.2%). Based on 

the literature Parkinson's disease is most 

common in men, with a ratio of men to 

women 3:2.1,2 The reason parkinson's disease 

is more common in men is still not known for 

sure, but it is suspected to be due to the 

protective effects of sexual hormones on 

women and the more frequent exposure of 

men to exposure to work-related toxins and 

head injuries.1,4,7,24,25 A systematic review 

conducted by Geogriev in 2017 said that 

some data suggests that this may be related to 

the protective role of estrogen in women 

because the incidence of Parkinson's 

becomes more abundant in post-menopausal 

women compared to women who have not 

menopause. In addition, evidence suggests 

that women with Parkinson's experience 

early menopause and are more likely to 

undergo hysterectomy compared to controls. 

Gender differences in the prevalence and 

incidence of Parkinson's may also be due to 

different risk factor, environmental and/or 

genetic profiles.17-22 

In this study, the majority (59.6%) of 

parkinson's patients had a severity degree of 

stage 3 (based on Hoehn and Yahr), followed 

by stage 2 as much as 17.3%, stage 1 and 4 as 

much as 11.5%. In 2017 study of Enders et al, 

a metaanalysis that reported the prevalence of 

Parkinson's from 5 different databases 

showed that the severity (stage) of Hoehn and 

Yahr 3 was the most in people with 

Parkinson's disease (35%), then stage 2 

Hoehn and Yahr (30%), stage 4 Hoehn and 

Yahr (17%), stage 1 Hoehn and Yahr (13%) 

and stage 5 Hoehn and Yahr (4%).23 In 

another study by Melka et al, there were 37 

people with stage 1 (23.9%), 46 people with 



stage 2 (29.7%), 44 people with stage 3 

(28.4%), 23 people with stage 4 (14.8%) and 

5 people with stage 5 (3.2%).24 This may be 

due to the disability factor caused by the 

symptoms of the disease. In patients with 

Parkinson's degree 1 Hoehn and Yahr, the 

average sufferer has not complained too 

much about the symptoms experienced so he 

has not come to the hospital to seek treatment 

while in degrees 2 and 3 the sufferer is 

already bothered with the symptoms 

experienced so he tends to seek medical 

treatment. At degrees 4 and 5, the patient 

already has a severe disability, making it 

difficult to take treatment to the hospital. 

In this study, based on the duration of 

suffering from Parkinson's disease, it was 

found that as many as 33 people with 

Parkinson's disease (63.5%) had suffered 

from parkinson's disease ≥ 5 years and 19 

people (36.5%) who suffered from 

parkinson's disease <5 years. The research of 

Yasinda et al (2019) found that as many as 

54.55% of people with Parkinson's disease 

had a duration of ≥ 5 years and those who had 

a duration of < disease of 5 years as much as 

45.45%.15 Similar findings were also 

obtained in the study of Achbani et al (2020) 

in 180 people with Parkinson's disease, where 

it was found that as many as 64% of patients 

with a duration of suffering from Parkinson's 

disease ≥ 5 years and 36% with a duration of 

< 5 years.59 Parkinson's disease is a 

neurodegenerative disease that is progressive 

in nature where over time the symptoms 

experienced by both motor and non-motor 

symptoms will become more aggravating. 

The duration of the disease is also correlated 

with the stage of parkinson's disease.15,25 

Based on non-motor symptoms 

experienced by people with Parkinson's 

disease, gastrointestinal symptoms were 

obtained as much as 88.5% (46 people), 

autonomic symptoms 94.2% (49 people), 

neuropsychiatric symptoms 100% (52 

people), sleep disorders 88.5% (46 people), 

sensory disorders 25% (13 people) and other 

symptoms 23.1% (12 people). In 2018, study 

by Tibar et al involving 117 people with 

Parkinson's Disease, 82.6% of non-motor 

symptoms were experienced, namely 82.6% 

of urinary tract function disorders, 80% of 

gastrointestinal disorders, 80.6% of sleep 

disorders, 86.3% of autonomic disorders, 

neuropsychiatric disorders in the form of 

depression 47.9%, anxiety 50.9%, sensory 

disorders (in the form of pain 11.1%, 

olfactory disorders 28%) and other symptoms 

in the form of fatigue 23.1%.26 In Tagliati et 

al's research in the form of a systematic 

review with metaanalysis, it was found that 

the most common non-motor symptoms were 



autonomic symptoms (nocturia 59.7%, 

urinary urgency 54.6%) gastrointestinal 

symptoms in the form of constipation 

(48.5%), neuropsychiatric symptoms 

(depression 51.7%, anxiety 46.9%, easy 

forgetting 45.5%) and sleep disorders 

(insomnia 44.7%).61 In 2019, study by Osama 

et al found that the most non-motor 

symptoms were gastrointestinal symptoms 

(constipation 73.1%), followed by autonomic 

symptoms (sexual dysfunction 61%, nocturia 

36.9%), neuropsychia symptoms (depression 

47.5%, anxiety 31.7%) and sleep disorders 

(insomnia 34.1%).27  

In the analysis of the effect of age on 

the quality of life of Parkinson's patients, it 

was found that the most age with a good 

quality of life was 61-70 years, which was 

38.7%, while the highest age range with poor 

quality of life was 61-70 years, which was 

42.9%. In this study, it was found that age did 

not have a significant relationship with the 

quality of life with p value = 0.689. This is in 

line with the research of Lukas et al (2015) 

and the study of Silitonga et al (2007) where 

there was no meaningful relationship 

between age and the quality of life of people 

with Parkinson's disease.28 Parkinson's 

disease affects more than 1% of the total 

population of the population aged more than 

60 years, which is equivalent to 127,000 

residents in the United Kingdom (or 500,000 

residents in the USA), while as the age 

increases, there is an increase in prevalence 

by 5% after reaching the age of 85 years.16 

The study by Diederich et al., (2003) 

comparing Parkinson's subjects by age, 

explained that in the age of 78-92 years there 

were significantly worse motor disorders (p 

<0.05) than patients aged 43-66 years.  This 

may be related to differences in the rate of 

nigrostriatal degeneration, differences in 

compensatory mechanisms in the highly 

aging brain that eventually result in a 

progressive decrease in motor function, as 

well as the large number of comorbidities in 

elderly patients. Decreased motor function 

will result in a decrease in the quality of life 

in people with Parkinson's disease.29 There 

are many studies that try to explain the 

relationship between old age and the loss of 

dopaminergic neurons in substantia nigra 

pars compacta. One of them is the oxidative 

stress theory related to dopamine 

metabolism. As we age, there is an increase 

in oxidative stress activity and dopamine 

cells tend to be more prone to mitochondrial 

dysfunction which ultimately disrupts 

dopamine metabolism and increases damage 

to those cells.16 

In the analysis of the influence of sex 

on the quality of life of Parkinson's sufferers, 



it was found that the sex with the most good 

quality of life in people with Parkinson's 

disease was 54.8%, as well as in people with 

Parkinson's disease with poor quality of life, 

the majority were men as much as 57.1%. In 

this study, it was found that the sex category 

did not have a significant relationship with 

the quality of life with a p value = 0.870. The 

research of Lukas et al found that gender did 

not have a meaningful relationship with 

quality of life, similar to the research of 

Hendrik et al where it was found that there 

was no significant difference between male 

sufferers and female sufferers with quality of 

life.28,30 Although in the current study there is 

no difference in the quality of life of male 

compared to female patients, there is a greater 

percentage of male sex, which is 51.7% with 

a poor quality of life than women. A study by 

Baba et al (2005) of 1264 people with 

Parkinson's disease, found that the majority 

of patients were male (66.7%) and 33.3% 

were women.31 The large number of male 

patients with Parkinson's disease is 

associated with the predominant estrogen 

protective effect in women against the 

neurodegeneration of dopamine nigostriatal 

region. Estrogen is actually not limited only 

to women, but also to men with low 

testosterone levels, but women of productive 

age have high estrogen levels in the body and 

decrease after menopause, causing women 

who have menopause to be at equal risk of 

suffering from Parkinson's disease compared 

to men.19,22  

Based on the analysis of the impact of 

Parkinson's stage on quality of life, it was 

found that the most stages in people with 

good quality of life and poor quality of life 

were stage 3, namely 61.3% and 57.1%. In 

this study, it was found that stage has a 

significant relationship with quality of life 

with p value of 0.009. The research of Amelia 

et al (2014) found that the degrees of Hoehn 

and Yahr were strongly correlated with PDQ-

39 (r : 0.74, p<0.0001).32 Research conducted 

by Moreira et al in Brazil in 2017 showed that 

in people with moderate degree of 

Parkinson's disease (Stage 3) it is associated 

with a decrease in the quality of life in the 

stigma domain, cognitive aggravation, severe 

mobility impairment and dependence on 

daily activities.9 Research by Yasinda et al 

(2019) concluded that there is a relationship 

between the stage of the disease and the 

quality of life of people with Parkinson's. The 

severity of the disease suffered by the patient 

affects most of the dimensions of the quality 

of life (dimensions pdq-39).15 Severe 

disabilities will limit the mobility of patients 

which will eventually lead to a decrease in the 

quality of life. Similar result shown by Souza 



et al (2007) where the dimensions of PDQ-39 

correlate with the severity of the disease 

(Hoehn and Yahr scales).33  

In the distribution of the duration of 

suffering from Parkinson's disease to the 

quality of life, it was found that 51.6% of 

people with Parkinson's disease duration 

(long suffering from Parkinson's disease) < 5 

years had a good quality of life, while 85.7% 

of people with parkinson's disease duration 

with a duration of ≥ disease of 5 years had a 

poor quality of life. In this study, it was found 

that the disease duration category had a 

significant relationship with a quality of life 

with a p value of 0.006. Souza's research in 

2007 found that among 46 subjects of his 

study the average duration of Parkinson's 

disease was 7.4 years and the duration of the 

disease had a correlation to the dimensions of 

PDQ-39, which are daily activities and 

communication..33 Research by Yasinda et al 

(2019) found that the duration of suffering 

from Parkinson's disease affects the overall 

quality of life.15 Prange's research in 2018 

found that the duration of the disease played 

a role in the advanced complications of 

Parkinson's when the duration of the disease 

was more than 5 years. First, motor 

fluctuations show a parallel pattern of risk 

evolution, with a sharp initial increase within 

4 years of diagnosis. The hazard rate 

predicted at 5 years was 124.8 (95% CI 95.1–

163.9) per 1,000 people-years in men and 

166.7 (95% CI 125.7–221.2) in women aged 

65 years at the time of diagnosis related to 

motor fluctuations and 71.2 (95% CI 49.1-

103) in men and 101.2 (95% CI 69.2–148.2) 

in women related to dyskinesia. Second, 6 

years after diagnosis, the level of hazard for 

postural instability and the risk of falling 

increased significantly, with ratio of 706 in 

men (95% CI 499.9–997.2) and 871 in 

women (95% CI 610.2–1,243.3) at 10 years. 

Third, the level of hazard freezing gait and 

dementia also increases dramatically along 

with the duration of the disease, with a more 

than 10-fold increase in risk intensity in 10 

years after diagnosis compared to 1 year after 

diagnosis. Fourth, hallucinations and impulse 

control disorders had a slower pattern of risk 

evolution as the disease progressed, as high 

as 93.9 (95% CI 66–133.7) in men and 93.1 

(95% CI 64–135.4) in hallucination-free 

women at 10 years, and 34.6 (95% CI 22.2–

54) in men and 22.7 (95% CI 13.8–37.4) in 

women free from impulse control disorders.34 

Parkinson's disease is a chronic and 

progressive neurodegenerative disease. The 

longer the patient experiences Parkinson's 

disease, the more it can increase the risk of 

worsening symptoms, both motor symptoms 

and non-motor symptoms which can be seen 



from the severity of the disease (Hoehn and 

Yahr scales).  

In this study, it was obtained from 6 

non-motor symptoms, only sensory 

symptoms had a significant relationship to 

quality of life with a p value of 0.014. Pain or 

sensory symptoms are frequent complaints in 

Parkinson's disease that decrease the quality 

of health-related life (QOL) and interfere 

with the patient's ability to daily activities and 

contribute to sleep disorders or major 

depression. The frequency of pain is 

considered to have a bimodal distribution. 

The initial peak seems to occur before, or 

during the onset of Parkinson's disease and 

the second peak occurs later as the disease 

progresses and has a relationship with the 

development of motor fluctuations. The 

spectrum of sensory symptoms is very wide, 

and the most common places that experience 

pain are the back, legs, and shoulders. In 

cases, pain occurs on the side that is more 

related to the motor symptoms of Parkinson's, 

but an unusual distribution, such as back pain 

or discomfort in the upper or lower abdomen 

as well as pain in the limb members related to 

the motor fluctuations experienced. The basis 

of the etiology of pain associated with 

Parkinson's disease is multifactorial. Central 

mechanisms include impaired 

monoaminergic mechanisms of intrinsic pain 

modulation related to pain experienced by 

people with Parkinson's disease. 

Dopaminergic deficit as a pain-causing factor 

related to Parkinson's disease is supported by 

improvements from pain after administration 

of L-dopa, which suggests that the basal 

ganglia play a central role in processing 

nociceptive information.35,36 Tibar's study in 

2018 found that the most common non-motor 

symptoms were impaired urinary tract 

function (82.6%), sleep disorders (80.6%), 

and gastrointestinal (80%). Other autonomic 

dysfunctions are also common: 

thermoregulation dysfunction 58.6%, 

cardiovascular problems 50.9%, and sexual 

dysfunction 47.9%, also depression about 

47.9% and symptoms of fatigue 23.1%. All 

non-motor symptoms correlate with quality 

of life, especially autonomic symptoms in the 

form of cardiovascular and gastrointestinal 

symptoms are associated with quality of life 

especially in the mobility dimension. 

Univariate and multivariate analyses showed 

that the SCOPA-AUT score had an impact on 

quality of life (p = 0.001), especially 

gastrointestinal symptoms (p = 0.007), and 

cardiovascular (p = 0.049).26 In Kadastik 

study in 2015 found that among the 268 

patients screened, 99.6% complained of at 

least one non-motor symptom and the 

average number of non-motor symptoms was 



6.7±2.5 per patient of symptoms included in 

MDS-UPDRS part I. The most frequent non-

motor symptoms were cognitive impairment, 

nighttime sleep disturbance, urinary tract 

disorders, fatigue, pain, daytime sleepiness 

and depression. Hallucinations and 

compulsive impulsive disorder (ICD) are the 

least reported non-motor symptoms.3 The 

difference in the findings in this study with 

previous studies may be due to differences in 

the number of samples and measuring 

instruments used. 

This study has some limitations. 

Uneven distribution of samples so that there 

are variables that cannot be analyzed. This 

study did not describe in detail the 

dimensions affected in people with 

Parkinson's disease who have a poor quality 

of life. The study also did not include 

comorbid factors, patient compliance factors 

and socioeconomic factors that are likely to 

affect the quality of life. 

 

Conclusions 

Nonmotor symptoms may not have a direct 

impact on the patient's motor skill and mobility 

but these symptoms may nonetheless affect the 

quality of life of Parkinson's disease patients. 

This study showed even less common nonmotor 

symptoms, potentially decreasing patients’ 

quality of life.   
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