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Introduction: Parkinson’s disease (PD) is a common neurodegenerative disease whose motor 
and non-motor complications significantly affect a person’s quality of life (QoL). This study 
aimed to investigate the QoL of these patients using the PD questionnaire (PDQ)-39 and 
identify the prognostic factors associated with their QoL.

Methods: In this case-control study, the QoL of two groups (211 controls and 211 cases) was 
investigated and compared using the PDQ-39 questionnaire. Prognostic factors associated with 
QoL were determined using multivariate logistic regression analyses.

Results: Several 422 patients with a mean age of 59.8±13.7 years were included in the study. 
The mean PDQ-39 score in the case group was significantly higher in all subscales, except for 
social support, compared to the control group. The mean score of PDQ-39 was significantly 
higher in the patients with non-deep brain stimulation (DBS) (53.9±21.1 (than those with DBS 
(42.22±18.1), especially in the sub-scales of mobility, activities of daily living, cognition, and 
communication. As the stage of the disease increased, the mean PDQ-39 score in these patients 
increased significantly. The results of the multivariate analysis showed that sex, patient age, 
smoking, education level, duration of disease, patient stage, and intervention with DBS were 
significantly related to patients’ QoL (P<0.05). 

Conclusion: This study highlights the significant impact of DBS on PD patients’ QoL, 
especially in sub-scales of mobility, daily activities, emotional well-being, and cognition. 
Moreover, identifying the main prognostic factors of QoL (sex, age, smoking status, educational 
level, disease duration, and stage) can lead to avenues for improving the lives of these patients.
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1. Introduction

arkinson’s disease (PD) is the second most 
common neurodegenerative disease, with 
rapidly increasing prevalence among other 
neurological diseases (de Lau & Breteler, 
2006; Feigin et al., 2017). More than 4 mil-
lion people suffer from this incurable dis-
ease, and the number is predicted to double 

by 2030 (Dorsey et al., 2007). The disease is character-
ized by the progressive degeneration of dopaminergic 
neurons in the substantia nigra region of the brain, lead-
ing to typical motor symptoms, such as tremors, brady-
kinesia (slowness of movement), rigidity, and postural 
instability. However, PD is not limited to motor symp-
toms; it also has substantial non-motor manifestations 
that significantly impact the quality of life (QoL) of af-
fected individuals (Garcia-Ruiz et al., 2014; Wirdefeldt 
et al., 2011). By identifying and addressing the prognos-
tic factors associated with QoL, healthcare profession-
als can improve the patient’s overall well-being and ul-
timately help them live a more fulfilling life (Morris et 

al., 2009). Low Qol in patients with idiopathic PD seems 
to be associated with a fear of falls in patients with PD, 
which is demonstrative of mobility and activities of dai-
ly living (Mehdizadeh et al., 2016). However, there has 
been growing concern regarding non-motor symptoms, 
including dementia, sexual dysfunction, mood distur-
bance, and insomnia, because they are thought to have 
an even more detrimental effect on QoL than classic mo-
tor deficits (Chaudhuri et al., 2006; Forsaa et al., 2008; 
Weintraub et al., 2004). 

The World Health Organization (WHO) defines QoL as 
“an individual’s perception of their position in life in the 
context of the culture and value systems in which they live 
and about their goals, expectations, standards, and con-
cerns” (Group, 1995). Assessing QoL in PD requires reli-
able and validated measurement tools. One widely used 
instrument is the PD questionnaire (PDQ-39). The PDQ-
39 is a self-administered questionnaire to assess health-
related QoL in individuals with PD. It consists of eight 
domains or sub-scales: Mobility, activities of daily living, 
emotional well-being, stigma, social support, cognition, 

Highlights 

● The patients with PD had significantly lower PDQ-39 scores than healthy controls.

● Deep brain stimulation improved multiple PDQ-39 domains.

● Mobility and stigma were the mostly affected domains by DBS in PD patients.

● The advanced disease stage was linked to a lower PDQ-39 score in PD patients.

● Female sex, older age, and lower education predicted poorer QoL in PD patients.

Plain Language Summary 

Parkinson's disease (PD) is a progressive neurological disorder. As the condition progresses, individuals may also 
encounter difficulties related to emotions, cognitive processes, and the execution of daily tasks, which can significantly 
affect their quality of life (QoL). In this study, we aimed to measure the effects of PD on the QoL of patients and to 
assess whether specific variables, such as the disease stage or therapeutic interventions, are related to it. We used the 39-
item PD questionnaire (PDQ-39) to assess the PD-related QoL in various areas, including mobility, stigma, emotional 
well-being, social support, cognition, communication, activities of daily living, and bodily discomfort. The findings 
indicated that patients experienced a significantly lower PD-related QoL in comparison to their healthy counterparts. 
The patients who underwent deep brain stimulation (DBS) exhibited higher improvement in domains such as mobility, 
activities of daily living, and cognition. Female patients, older patients, and those at advanced stages of PD were 
more likely to report a poor QoL. These results indicate the multifaceted impact of PD on various QoL aspects, and 
not only on motor functions, and suggest that patients from specific demographic groups may require more support. 
Additionally, the results demonstrate the potential effects of DBS in ameliorating the life experiences of individuals 
with PD. An in-depth understanding of these variables can assist healthcare professionals and caregivers in delivering 
tailored care and facilitating more informed decisions regarding PD management.

P
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communication, and bodily discomfort (Jenkinson et al., 
1997; Peto et al., 1995). By evaluating these domains, the 
PDQ-39 comprehensively assesses the disease’s impact 
on different aspects of QoL. A poorer QoL in patients with 
PD has been linked to several demographic parameters, 
including age (Hendred & Foster, 2016), sex (Valeikienė 
et al., 2008), education (Cubo et al., 2002), and several 
clinical characteristics of the disease, such as its duration 
and stage (Dogan et al., 2015). In this case-control study, 
we aimed to assess the QoL in patients with PD using the 
PDQ-39 questionnaire and identify the prognostic factors 
associated with their QoL. 

2. Materials and Methods 

The present observational (case-control) study was con-
ducted in a multicenter manner after approval by the Eth-
ics Committee of Iran University of Medical Sciences. 
The cases included 211 patients with PD who had been 
referred to the Neurology Clinic of Taleghani and Rasoul 
Akram hospitals affiliated with Shahid Beheshti Univer-
sity of Medical Sciences and Iran University of Medical 
Sciences (2019-2022). The sampling method for patients 
in two centers was conducted as available among patients 
who met the study’s inclusion criteria. To control for con-
founding variables between the two groups, cases and 
controls were matched in terms of demographic charac-
teristics, including age, sex, physical profile, and comor-
bidities, using the frequency matching method.

Eligibility criteria

The inclusion criteria included a definitive diagnosis 
of PD based on clinical findings and examination by a 
neurologist, mainly based on the UK PD Society brain 
bank diagnostic criteria (Clarke et al., 2016); being alive 
at the time of follow-up; undergoing intervention with 
deep brain stimulation (DBS); at least six months had 
passed since the surgery; completeness of the file; and 
informed cooperation of the patients to participate in the 
study and complete the QoL questionnaire.

The exclusion criteria included cancer, drug and alco-
hol addiction, untreated severe depression or other neu-
ropsychiatric diseases, including multiple sclerosis (MS) 
and Alzheimer’s disease, chronic viral infection, such as 
viral hepatitis or HIV, and dead Patients.

Data gathering 

The study was conducted in two formats: Retrospec-
tive (collecting demographic, clinical, and radiographic 
information from patients’ files) and prospective (com-

pletion of a QoL questionnaire). Data were collected 
using a two-part checklist after visiting the archive de-
partment and accessing the patients’ files. The first part 
included the patient’s demographic information form 
(age, sex, body mass index (IBM), education, number 
of morbidities, and smoking history). The second part 
included clinical information (age at onset, duration, dis-
ease severity, and DBS surgery). The severity of PD was 
classified into four stages based on the Hoehn and Yahr 
index (Bhidayasiri & Tarsy, 2012). A higher stage indi-
cates a more severe disease.

The PD questionnaire (PDQ-39) was used to evaluate 
QoL. This questionnaire has eight separate dimensions: 
movement (10 questions), daily life activities (6 ques-
tions), feeling good (6 questions), stigma (4 questions), 
social support (3 questions), recognition (4 questions), 
communication (3 questions), and physical discomfort 
(3 questions). Each questionnaire question had five op-
tions on the Likert scale; only one option was marked. 
The first option is the sign of the best situation (score 0), 
and the fifth option is the sign of the worst (score 4). The 
range of scores for each dimension is reported from 0 to 
100, where zero means no problem and 100 indicates the 
worst health condition. The score of each dimension is 
calculated as follows: The sum of the raw scores of each 
dimension divided by the sum of the maximum possible 
raw score of that dimension, multiplied by 100. The av-
erage scores of these dimensions were combined to cre-
ate a single index called the PD summary index (PDSI). 
The range of the PDSI is also reported to be 0-100. The 
validity and reliability of the Persian version of this 
questionnaire for Iranian patients have been confirmed 
by Dehghan et al. (2016). The same questionnaire was 
used to evaluate QoL in the control group. After obtain-
ing consent from the patients to participate in the study, 
the patients or the researcher completed the QoL ques-
tionnaire in person (in cases where the patients were un-
able to complete the questionnaire).

Statistical analysis

Data were analyzed using SPSS software, version 
22. Descriptive statistics (frequency and %) were used 
to report qualitative variables. Quantitative variables 
were reported as Mean±SD. The normality of the dis-
tribution of quantitative variables was evaluated using 
the Shapiro-Wilk test. The chi-square test was used to 
compare qualitative variables in two groups. To compare 
the quantitative variables between two groups, a t-test 
was used when the quantitative variables had a normal 
distribution, and a Mann-Whitney test was used if the 
assumption of normality was not met. The analysis of 
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single variables in more than two groups was performed 
using a one-way variance test. To control for confound-
ing variables, all variables with a P<0.05 in the univari-
ate analysis were included in the multivariate logistic 
regression analysis using the backward model. The ef-
fect size index was reported along with the adjusted odds 
ratio and its 95% confidence interval (CI). Multivariate 
logistic regression analysis was used to estimate the pre-
dictor variables of QoL in patients with PD. A P<0.05 
was considered statistically significant.

3. Results

Demographic data

Four hundred twenty-two participants (211 cases and 
211 controls) were included in the study. The mean age of 
the patients was 59.8±13.7 years. The median age was 60 
years. One hundred twenty-eight patients (60.8%) were 
male. Regarding disease severity based on the H and Y 
stage index, most patients were in stages 2 and 3. The av-
erage duration of the disease since its onset was 4.28±3.85 
years. 86(40.8%) patients underwent DBS intervention. 
No statistically significant difference was observed for the 
demographic variables in the two groups (Table 1).

Moarrefzadeh., et al. (2025). Predictors of Quality of Life in Parkinson. BCN, 16(3), 667-676.

Table 1. Demographic characteristics and number of comorbidities 

Variables
Mean±SD/No. (%)

P*

Case Group (n=211) Control Group (n=211)

Age (y) 58.2±16.1‎ 61.4±11.3 ‎ 0.45

Gender
Female
Male

83(39.3)
128(60.7)

88(41.7)
123(58.3)

0.28

Marriage status

Married
Single

Divorced
Widowed

161(76.4)
11(5.1)
8(3.8)

31(14.7)

172(81.5)
10(4.7)
9(4.3)

20(9.5)

0.44

Educational status

Illiterate
Under diploma

Diploma
College education

20(9.5)
58(27.5)
51(24.2)
82(38.8)

30(14.3)
48(22.7)
56(26.5)
77(36.5)

0.24

Smoking history
Positive
Negative

89(42.1)
122(57.9)

61(28.9)
150(71.1)

0.073

BMI (kg/m2) ‎23.2±2.88 24.6±3.11 0.098

Number of comor-
bidities

0
1
2

>2

88(41.7)
101(47.9)

18(8.5)
4(1.9)

81(38.4)
102(48.3)

21(10)
7(3.3)

0.14

Onset of disease 60.88±3.11 - -

Disease duration (y) 4.28±3.85 - -

H and Y stage

I
II
III
IV

37(17.5)
74(35.1)
65(30.8)
35(16.6)

-
-
-
-

-

DBS
Yes 
No

86(40.8)
125(59.2)

-
-

-

BMI: Body mass index; DBS: Deep brain stimulation.

Note: P<0.05 is considered significant. 
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Comparing QoL of patients with PD compared to 
the control group

The mean PDQ-39 score in the case group was signifi-
cantly higher than that in the control group (P=0.001). 
The mean PDQ-39 score in all subscales, except for so-
cial support, was significantly lower in the control group 
than in the case group (P<0.001). The highest and lowest 
mean scores in patients with PD were 60.33±12.1 and 
31.26±20.5 for mobility and social support subscales, 
respectively (Table 2).

Comparing QoL of patients with PD based on 
DBS or non-DBS

The mean PDQ-39 score in the group of patients 
with DBS and those without DBS was 42.22±18.1 and 
53.9±21.1, respectively, and this difference was statisti-
cally significant (P<0.001). The mean QoL score in the 
sub-scales of mobility, activities of daily living, cogni-
tion, and communication in the intervention group were 
significantly better than those in the non-intervention 
group (P<0.05). Although the mean QoL score for the 

Table 2. Comparison of the PDQ-39 and sub-scales’ score 

Sub-scale
Mean±SD

P*

Case Group (n=211) Control Group (n=211)

Mobility 60.33±12.1 27.5±7.8 0.001

Activities of daily living 36.2±19.5 26.7±8.2 0.001

Emotional well-being 33.4±14.5 28.65±8.3 0.021

Stigma 50.5±20.16 25.2±7.68 0.001

Social support 31.26±20.5 29.33±8.5 0.24

Cognition 34.5±21.6 20.1±7.2 0.006

Communication 43.56±20.2 22.01±9.1 0.006

Bodily discomfort 40.1±20.1 26.08±9.2 0.001

PDQ-39 summary index 47.3±16.2 25.25±8.25 0.001

*P<0.05 is considered significant.�

Table 3. Comparison of the PDQ-39 and sub-scales’ score between the patients with and without DBS

Sub-scale
Mean±SD

P*

DBS (n=86) Non-DBS (n=125)

Mobility 50.2±18.3 67.4±15.6 0.001

Activities of daily living 28.5±13.6 43.5±14.4 0.001

Emotional well-being 30.21±19.5 36.1±23.4 0.056

Stigma 47.5±19.11 54.3±24.5 0.11

Social support 24.3±21.3 27.4±15.8 0.16

Cognition 25.36±19.6 45.2±23.1 0.001

Communication 28.1±19.66 53.6±20.22 0.006

Bodily discomfort 48.4±21.65 43.6±20.2 0.11

PDQ-39 summary index 42.22±18.1 53.9±21.1 0.023

DBS: Deep brain stimulation.

*P<0.05 is considered significant. �
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emotional well-being, stigma, social support, and bodi-
ly discomfort subscales were better in the intervention 
group, this difference was not statistically significant 
(P>0.05) (Table 3).

Comparing QoL of patients with PD based on the 
stage of the disease

The comparison of the mean QoL score and sub-scales 
showed that QoL was significantly different in stages of 
the disease (P<0.05) (Table 4).

Prognostic factors associated with their QoL in pa-
tients with PD 

The results of multivariate analysis showed that sex, 
patient age, smoking, education level, duration of dis-
ease, patient stage, and intervention with DBS were sig-
nificantly related to patients’ QoL (P<0.05) (Table 5).

4. Discussion

This study aimed to assess the QoL of patients with 
PD using the PDQ-39 and identify the prognostic fac-
tors associated with their QoL. Aside from various motor 

Table 4. Comparison of the PDQ-39 and sub-scales’ score base on stage 

Sub-scale
Mean±SD

P*

Stage I (n=37) Stage II (n=74) Stage III (n=65) Stage IV (n=35)

Mobility 28.6±17.3 56.2±17.3 60.11±22.1 62.4±20.1 0.001

Activities of daily living 18.6±19.5 30.11±20.3 34.2±19.5 40.6±19.5 0.001

Emotional well-being 26.11±14. 31.22±13.2 33.4±14.5 40.11±14.5 0.001

Stigma 28.33±22.6 47.3±16.8 51.2±18.3 62.2±22.3 0.001

Social support 13.56±23.5 25.4±21.2 28.1±16.5 40.11±25.3 0.001

Cognition 15.3± 25.3 32.12±18.5 35.6± 19.5 46.3± 21.6 0.001

Communication 23.33±22.3 39.7±19.6 44.2±21.5 53.6±22.3 0.001

Bodily discomfort 22.3±24.1 37.6±25.3 42.8±18.6 53.2±18.3 0.001

PDQ-39 summary index 25.33±20.35 38.9±18.6 47.11±20.58 56.3±16.2 0.001

�

Table 5. The multiple regression model showing the influence of patient-associated factors on health related QoL

Variables OR Adj
95% CI

P
Lower Upper 

Sex* 2.11 1.12 3.12 0.001

Age 1.09 1.02 1.18 0.013

Smoking ** 0.89 0.79 0.98 0.013

Educational level *** 0.78 0.65 0.92 0.033

Disease duration 1.11 1.02 1.22 0.025

Stage of disease**** 2.18 1.09 3.28 0.001

DBS** 0.48 0.31 0.65 0.001

Abbreviations: DBS: Deep brain stimulation; OR: Odd error; CI: Confidence interval.�

*Female vs male, **Yes vs no, *** > diploma vs < diploma), **** (>II vs <I).

Moarrefzadeh., et al. (2025). Predictors of Quality of Life in Parkinson. BCN, 16(3), 667-676.
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dysfunctions, at the neuroscience level, PD is associated 
with neuropsychological dysfunctions, such as sleep dis-
turbance, depression, fatigue, and cognitive disorders, all 
of which can adversely affect QoL (Zhao et al., 2021). 
In this study, the assessment of QoL using the PDQ-
39 questionnaire showed that the overall and sub-scale 
scores, except for social support, were significantly high-
er in the case group than in the control group. The fac-
tors most strongly associated with lower QoL in patients 
with PD, ranked in order of importance, were mobility, 
stigma, communication, bodily discomfort, activities of 
daily living, cognition, and emotional well-being. These 
results are consistent with most previous research high-
lighting PD’s negative impact on overall QoL. (Hariz & 
Forsgren, 2011; Paolucci et al., 2018; Park et al., 2020; 
Schrag et al., 2000a; Vossius et al., 2009). Similar to our 
study, Chu and Tan identified mobility as one of the di-
mensions with the highest impact on QOL in patients 
with PD, and social support did not differ significantly 
between case and control groups (Chu & Tan, 2018). In 
contrast to our study, Park et al. stated that PD patients 
had significantly lower QOL in all dimensions of the 
PDQ-39 compared to healthy controls, except for bodily 
discomfort (Park et al., 2014). 

This difference could be due to the lower mean age of 
patients with PD in our study compared to Park. With 
advancing age, even healthy individuals experience gen-
eral physical decline, increasing the likelihood of lower 
QoL due to bodily discomfort (Leplège & Hunt, 1997). 
Comparing QoL outcomes between PD patients with 
and without DBS intervention, we observed a signifi-
cant difference in the PDQ-39 summary index scores. 
Patients who underwent DBS intervention exhibited a 
significantly better QoL, as indicated by a lower PDQ-
39 summary index score, than those without DBS. This 
finding suggests that DBS positively impacts the overall 
QoL of PD patients. Consistent with numerous previ-
ous studies (Bohlega et al., 2016; Bratsos et al., 2018; 
Nijhuis et al., 2021; Perestelo-Pérez et al., 2014), our 
findings showed that DBS-recipient PD patients pre-
sented better QoL (lower PDQ-39 score). In our study, 
we examined all aspects of QoL after DBS. Since DBS 
improves the motor circuits in speech and language in 
patients with PD, it is unsurprising to see enhancements 
in indicators such as mobility, daily activities, and com-
munication (Bratsos et al., 2018; Follett et al., 2010; 
Krack et al., 2003; Weaver et al., 2012; Xie et al., 2016). 
Our study results support this improvement, consistent 
with previous studies (Baudouin et al., 2023; Follett et 
al., 2010; Perestelo-Pérez et al., 2014; Weaver et al., 
2012; Zahodne et al., 2009). In our study, social support 
scores, emotional well-being, and stigma did not signifi-

cantly differ between the two groups. According to these 
criteria, the results can vary across studies due to differ-
ences in cultural contexts. For example, receiving DBS 
may be perceived as a form of electric shock therapy in 
some countries, which could increase stigma levels. In 
contrast to our study, some results have demonstrated 
that DBS can alleviate bodily discomfort by reducing 
pain (Follett et al., 2010; Weaver et al., 2012; Xie et al., 
2016; Zahodne et al., 2009). The discrepancy may be at-
tributed to several factors, including variations in study 
populations (differences in disease severity, duration of 
PD, and comorbidities) and variations in surgical tech-
nique, target location, and stimulation parameters used 
in DBS procedures. Our results align with previous stud-
ies (Koplas et al., 1999; Park et al., 2014; Schrag et al., 
2000b), indicating a clear association between PD stage 
and QoL. As PD progressed from stage I to stage IV, we 
observed a gradual decline in QoL. The QoL was lowest 
in mobility, followed by stigma sub-scales in all stages 
of the disease. However, in some studies, a deteriorating 
trend has not yet been observed in all aspects of QoL 
(Fitzpatrick et al., 1997; Schrag et al., 2000b). 

The potential explanation for this discrepancy may 
lie in the differences in the healthcare system, such 
as variations in geriatric medicine and palliative care 
practices. According to the multiple regression results, 
female gender, older age, non-smoking status, lower 
educational level, longer disease duration, and advanced 
disease stage are the main prognostic factors associated 
with lower QoL. Among the factors considered, sex had 
the second strongest relationship with QoL. Similar to 
previous studies (Balzer-Geldsetzer et al., 2018; Dluzen 
& McDermott, 2000; Kuopio et al., 2000; Meng et al., 
2022), our results indicated that females experience a 
lower QoL. The reason behind this difference could be 
the older age of onset of PD among women due to the 
neuroprotective effect of estrogen before menopause 
(Haaxma et al., 2007). Our study, in contrast to the find-
ings of Hendred and Foster, (2016) in the USA popu-
lation, showed a negative relationship between age and 
QoL. Our results can be explained by the differences in 
retirement support and healthcare coverage in developing 
countries (Hendred & Foster, 2016; Huang et al., 2020; 
Netuveli & Blane, 2008). The positive relationship be-
tween educational level and QoL can be explained by the 
crucial role of this prognostic factor in providing indi-
viduals with access to economic resources, employment 
opportunities, and stable, supportive social relationships 
(Cubo et al., 2002; Hendred & Foster, 2016; Ross & Van 
Willigen, 1997).
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5. Conclusion

In conclusion, this study highlights the significant 
impact of DBS on PD patients’ QoL, especially in sub-
scales of mobility, daily activities, emotional well-being, 
and cognition. Moreover, identifying the main prognos-
tic factors of QoL (sex, age, smoking status, educational 
level, disease duration, and stage) can lead to avenues for 
improving the QoL for these patients.
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