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ABSTRACT
ObjectiveaaMusculoskeletal problems are more common in patients with Parkinson’s disease (PD) than in normal elderly, but 
the impact of musculoskeletal problems on health-related quality of life (HRQoL) in patients with PD is unknown.
MethodsaaFour hundred consecutive patients with PD were enrolled for the evaluation of musculoskeletal problems and HRQoL. 
HRQoL was assessed by the 36-Item Short Form Health Survey, which comprised physical health and mental health.
ResultsaaOf the total patients, 265 patients had musculoskeletal problems, and 135 patients did not have musculoskeletal 
problems. Patients with musculoskeletal problems reported lower levels of HRQoL in terms of physical health than did patients 
without musculoskeletal problems (p < 0.05). In women, all components of physical health were lower in patients with musculo-
skeletal problems than in patients without musculoskeletal problems (p < 0.05). Meanwhile, in men, only the bodily pain score of 
physical health was lower in patients with musculoskeletal problems than in patients without musculoskeletal problems. Mental 
health and physical health were negatively correlated with depression, Unified Parkinson’s Disease Rating Scale I & II scores, and 
pain severity from musculoskeletal problems, in that order (p < 0.01 for all).
ConclusionaaThese results suggest that musculoskeletal problems in patients with PD affect HRQoL significantly, mainly in 
terms of physical health rather than mental health and especially in women rather than men. Musculoskeletal problems should 
not be overlooked in the care of patients with PD.
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Musculoskeletal problems are very common (45–66.3%) in 
patients with Parkinson’s disease (PD).1,2 However, there is lim-
ited evidence for the impact of musculoskeletal problems on 
quality of life (QoL) in patients with PD.3 One paper evaluating 
48 PD patients reported that bradykinesia and musculoskeletal 
impairments are correlated with life satisfaction.4 Andreadou et 
al2 reported that even though musculoskeletal problems are the 

most common comorbidity in patients with PD, depression is 
more of a contributing factor to QoL than are musculoskeletal 
problems in patients with PD.2 In our previous paper evaluating 
musculoskeletal problems in patients with PD, 31.8% (83/263) 
of PD patients with musculoskeletal problems responded that 
musculoskeletal problems limited their activity of daily living 
more than did the PD symptoms.1
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ical function.8 The existence of current musculosk-
eletal problems was discriminated according to the 
criteria we described in our previous study.1 In addi-
tion, pain intensity (using a visual analog scale, VAS) 
related to musculoskeletal problems was evaluated.

2) Demographic factors included sex, age, age at 
onset, PD duration, the Unified Parkinson’s Disease 
Rating Scale (UPDRS) scores, the Hoehn and Yahr 
(HY) stage, and the levodopa equivalent daily dose.9

3) The Beck Depression Inventory (BDI), a self-
reported questionnaire, was used to measure the se-
verity of depression.

4) HRQoL was assessed with the SF-36 question-
naire, which is a validated questionnaire compris-
ing 36 questions. SF-36 is mainly divided into 2 cat-
egories of physical health and mental health. Physical 
health and mental health are composed of 4 dimen-
sions each; physical health includes physical func-
tioning, role-physical, bodily pain and general health, 
and mental health comprises vitality, social function-
ing, role-emotion, and mental health (range 0–100, 
higher scores indicate a better health status).10 

Statistical assessments
In the case of continuous variables, the differences 

in HRQoL or other demographic features accord-
ing to the existence of musculoskeletal problems 
were evaluated by independent t-tests. Noncontin-
uous variables were compared by chi-squared tests. To 
analyze the true effect of the MS problem on HRQoL 
(SF-36), other covariates that are not of primary in-
terest were adjusted for by analysis of covariance. In 
addition, the relationships between the pain severity 
from musculoskeletal problems and HRQoL, BDI, 
and other clinical factors were calculated with Pear-
son’s correlation coefficients. A p value of < 0.05 
was considered significant in all tests. These statisti-
cal analyses were performed with IBM SPSS statistics 
software ver. 19.0 (IBM Corp., Armonk, NY, USA).

RESULTS

The clinical profiles of the PD cohort are summa-
rized in Table 1, and all data except for the BDI 
scores were already published in our previous paper.1 
Women, older age, older onset of PD, a higher UP-
DRS part I and II summed score, and a higher BDI 
score were associated with the existence of muscu-
loskeletal problems in PD (Table 1). To evaluate 

Musculoskeletal problems are known to be the 
most common cause of physical disability in the gen-
eral population.5 In addition, musculoskeletal dis-
orders have been associated with the largest losses 
of QoL in the general population.6 Because PD usu-
ally develops in old age and has a long disease dura-
tion, musculoskeletal problems in patients with PD 
could be an important issue that cannot be ignored.7 

In this study, we estimated the impact of musculo-
skeletal problems on health-related QoL (HRQoL) 
in patients with PD, focusing on the following ques-
tions.

1) Do musculoskeletal problems affect HRQoL in 
PD patients? Which components among HRQoL 
are mainly affected?

2) What types of clinical characteristics affect mus-
culoskeletal problems in PD patients?

MATERIALS & METHODS

Subjects
This study was designed as a cross-sectional eval-

uation of musculoskeletal problems in 400 patients 
with PD. All subjects were from the PD cohort of 
the Movement Disorder Clinic of Seoul National 
University Hospital: 265 patients with musculosk-
eletal problems and 135 patients without musculo-
skeletal problems. Details of the case-finding proce-
dures and other characteristics of the musculoskeletal 
problems have been published elsewhere.1 Briefly, 
patients were enrolled consecutively in an outpatient 
clinic from October 2011 to June 2012, and their 
musculoskeletal problems were evaluated. Patients 
with atypical parkinsonism were excluded. Patients 
with severe cognitive or speech problems who could 
not explain their symptoms were excluded. This 
study was approved by the Institutional Review of 
Board at Seoul National University Hospital. Writ-
ten informed consent was obtained from all partici-
pants.

Clinical assessments
Physicians interviewed all patients using a struc-

tured format. During the interview for the musculo-
skeletal problems, the following relevant evaluations, 
including the 36-Item Short Form Health Survey 
(SF-36), were performed at the same time.

1) Musculoskeletal problems are linked anatomi-
cally by their association with pain or impaired phys-
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HRQoL between the groups with and without mus-
culoskeletal problems, the SF-36 score was adjusted 
by these significant contributing factors. Patients with 
musculoskeletal problems reported lower levels of 
QoL in terms of physical functioning, bodily pain, 
and general health (p = 0.003, p < 0.001, and p = 
0.013, respectively) than did patients without mus-
culoskeletal problems. Physical health, which is the 
mean score of physical functioning, role-physical, 
bodily pain, and general health, was also lower in pa-
tients with musculoskeletal problems than in patients 
without musculoskeletal problems (p = 0.003). How-
ever, mental health scores were not different between 
the groups (Table 1).

In women, the BDI score was the only factor that 
was different between patients with and without mus-
culoskeletal problems (p = 0.022). After adjusting for 
the BDI score, all the components of physical health 
were lower in patients with musculoskeletal prob-
lems than in patients without musculoskeletal prob-
lems (p < 0.05 for all). Mental health was not differ-
ent between the groups (Table 2). In men, older age, 
older age at onset, and higher UPDRS I & II scores 
were significantly associated with musculoskeletal 

problems (p = 0.001, p = 0.001, and p < 0.001, respec-
tively). All subscores of the SF-36 except for bodily 
pain were not different between the groups after ad-
justing for age, age at onset, and UPDRS I & II scores 
(Table 3).

In the correlation analysis between HRQoL and 
associated factors, mental health and physical health 
were more negatively correlated with the BDI score, 
UPDRS I & II scores, and pain severity from mus-
culoskeletal problems, in that order (p < 0.01) (Ta-
ble 4).

DISCUSSION

The present study has three main findings. First, 
musculoskeletal problems in PD affect HRQoL sig-
nificantly, mainly in terms of physical health. Sec-
ond, musculoskeletal problems in PD have different 
effects on QoL according to gender. Third, musculo-
skeletal problems as well as depression and UPDRS 
I & II are important factors associated with HRQoL 
in PD.

The existence of musculoskeletal problems in PD 
contributed to a poor QoL in terms of physical health. 

Table 1. Comparison of quality of life, sleep adjusted by sex, age, age at onset, UPDRS scores, and depression scores in 
all patients

PD with MS (n = 265) PD without MS (n = 135) p-value*(†)

Sex, Female, n (%) 164 (61.9) 53 (39.6) < 0.001
Diabetes, n (%) 19 (7.2) 15 (11.1) 0.181
Age (y) 66.16 ± 8.34 63.11 ± 8.90 (0.001)
Age at onset (y) 58.91 ± 9.58 55.81 ± 10.51 (0.003)
PD duration (y) 7.52 ± 5.87 7.26 ± 4.82 (0.654)
HY 2.39 ± 1.85 2.17 ±.0.70 (0.183)
UPDRS I & II 11.11 ± 8.83 7.51 ± 6.88 (< 0.001)
UPDRS III 15.65 ± 8.48 15.03 ± 8.67 (0.495)
LEDD (mg) 767.95 ± 442.637 768.83 ± 452.698 (0.985)
BDI 16.68 ± 10.72 12.93 ± 9.45 (0.001)
SF-36

Physical functioning 54.15 ± 22.93 68.26 ± 22.10 0.003
Role-physical 46.43 ± 41.72 56.98 ± 38.40 0.649 
Bodily pain 63.93 ± 23.34 78.24 ± 22.60 < 0.001
General health 46.66 ± 22.62 57.65 ± 22.13 0.013
Physical health (total) 52.79 ± 22.27 65.28 ± 22.13 0.003 
Vitality 48.67 ± 22.27 57.71 ± 21.31 0.216 
Social functioning 67.46 ± 26.16 72.02 ± 23.15 0.782 
Role-emotional 46.56 ± 43.34 53.75 ± 43.96 0.708 
Mental healthy 62.60 ± 19.63 67.08 ± 17.01 0.973 
Mental health (total) 56.32 ± 23.16 62.64 ± 21.64 0.872 
SF-36 total score 54.56 ± 21.87 63.96 ± 20.51 0.086

p-values for SF-36 scores were calculated by analysis of covariance, adjusted by sex, age, UPDRS I & II, and BDI. *chi-squared 
test, †Independent-sample t-test. PD: Parkinson’s disease, MS: musculoskeletal problems, HY: Hoehn and Yahr stage, UPDRS: the 
Unified Parkinson’s Disease Rating Scale, LEDD: levodopa equivalent daily dose, BDI: Beck Depression Inventory, SF-36: 36-Item 
Short Form Health Survey.
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factors, including UPDRS part I and II scores and 
age. In the general population, musculoskeletal prob-
lems are associated with the largest losses of QoL.6 
However, in PD, our study suggested that musculo-
skeletal problems were associated with a poor QoL 
in terms of physical health, although this association 

Regarding mental health, the existence of musculo-
skeletal problems did not have an impact on QoL. 
Although the UPDRS motor score and HY stage 
were not different based on the existence of musculo-
skeletal problems, HRQoL was poor regarding mus-
culoskeletal problems even after adjusting for other 

Table 2. Comparison of quality of life adjusted by BDI score based on the existence of musculoskeletal problems in women

PD with MS (n = 164) PD without MS (n = 53) p-value*(†)

Age (y) 65.28 ± 8.05 63.42 ± 7.93 0.142
Age at onset (y) 58.18 ± 9.32 57.47 ± 9.58 0.632
PD duration (y) 7.54 ± 6.52 5.98 ± 4.73 0.061
HY 2.29 ± 0.76 2.13 ± 0.78 0.187
UPDRS I & II 10.68 ± 8.02 8.47 ± 6.89 0.073
UPDRS III 15.66 ± 8.64 13.88 ± 8.29 0.189
LEDD (mg) 741.28 ± 405.09 684.82 ± 405.72 0.379
BDI 17.91 ± 11.33 13.89 ± 10.22 0.022
SF-36

Physical functioning 50.76 ± 23.69 63.92 ± 22.77 (0.005)
Role-physical 43.04 ± 41.65 57.50 ± 35.45 (0.029)
Bodily pain 60.76 ± 23.61 74.95 ± 23.19 (0.001)
General health 43.64 ± 23.44 54.88 ± 23.53 (0.025)
Physical health (total) 49.50 ± 22.20 62.83 ± 20.03 (0.002)
Vitality 45.98 ± 22.79 53.79 ± 21.38 (0.270)
Social functioning 64.84 ± 26.92 76.08 ± 22.37 (0.073)
Role-emotional 44.51 ± 42.83 47.33 ± 41.56 (0.689)
Mental healthy 60.56 ± 19.87 67.59 ± 16.38 (0.192)
Mental health (total) 53.97 ± 23.01 61.32 ± 20.26 (0.371)

*t-test, †analysis of covariance, SF-36 was adjusted by BDI. PD: Parkinson’s disease, MS: musculoskeletal problems, HY: Hoehn 
and Yahr stage, UPDRS: the Unified Parkinson’s Disease Rating Scale, LEDD: levodopa equivalent daily dose, BDI: Beck Depres-
sion Inventory, SF-36: 36-Item Short Form Health Survey.

Table 3. Comparison of quality of life adjusted by age, age at onset, and UPDRS scores based on the existence of mus-
culoskeletal problem in men 

PD with MS (n = 101) PD without MS (n = 82) p-value*(†)

Age 67.59 ± 8.66 62.91 ± 9.51 0.001
Age at onset 60.09 ± 9.92 54.74 ± 10.98 0.001
PD duration 7.50 ± 4.66 8.09 ± 4.72 0.398
HY 2.56 ± 2.84 2.20 ± 0.65 0.264
UPDRS I & II 11.82 ± 10.05 6.89 ± 6.85 < 0.001
UPDRS III 15.63 ± 8.25 15.78 ± 8.88 0.905
LEDD (mg) 811.27 ± 496.69 823.13 ± 475.13 0.870
BDI 14.67 ± 9.35 12.30 ± 8.92 0.085 
SF-36

Physical functioning 59.38 ± 20.78 70.25 ± 22.51 (0.068)
Role-physical 50.52 ± 41.77 56.65 ± 40.37 (0.456)
Bodily pain 68.76 ± 22.32 80.31 ± 22.11 (0.028)
General health 51.53 ± 20.33 58.83 ± 21.49 (0.097)
Physical health (total) 57.48 ± 21.63 66.45 ± 21.94 (0.263)
Vitality 52.73 ± 20.69 59.90 ± 21.02 (0.410)
Social functioning 70.88 ± 24.73 70.00 ± 23.47 (0.219)
Role-emotional 48.80 ± 44.11 57.08 ± 45.38 (0.815)
Mental healthy 65.69 ± 18.73 66.73 ± 17.29 (0.243)
Mental health (total) 59.52 ± 23.10 63.43 ± 22.39 (0.605)

Abbreviations are the same as in Table 1. *t-test, †adjusted by age, age at onset, and UPDRS scores. PD: Parkinson’s disease, 
MS: musculoskeletal problems, HY: Hoehn and Yahr stage, UPDRS: the Unified Parkinson’s Disease Rating Scale, LEDD: levodo-
pa equivalent daily dose, BDI: Beck Depression Inventory, SF-36: 36-Item Short Form Health Survey.
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was weaker than the associations of PD symptoms 
or depression with a poor QoL.

Musculoskeletal problems are more common in 
women than in men and have more significant con-
tributions to QoL in women than in men in terms of 
physical health. All components of physical health 
in women and bodily pain in men affected QoL by 
musculoskeletal problems in PD. Women are at a 
higher risk than men for musculoskeletal problems 
in the general population.8 In addition, women re-
ported neck and low back pain more frequently 
than men at the onset of PD.11 However, it is diffi-
cult to know whether this is because of the difference 
in pain severity in men and women. In this study, 
the pain severity from musculoskeletal problems 
was not different between men and women (pain 
severity assessed by VAS score; median values were 
1 and 2, and the means with SD were 1.79 ± 2.20 
and 2.01 ± 2.23 in women and men, respectively, p = 
0.347). Women with PD could be more susceptible to 
musculoskeletal problems than men with PD, which 
would have a greater impact on QoL.

Patients with musculoskeletal problems had high-
er depression scores than patients without musculo-
skeletal problems, and this was more prominent in 
the female population. In addition, depression was 
well correlated with pain severity from musculosk-
eletal problems. Musculoskeletal problems in PD 
may contribute, even partially, to depression. Anoth-
er aspect was that depression was negatively corre-
lated with QoL in both physical health and mental 
health categories. It was already reported that de-
pression is the most consistent determinant affect-
ing QoL in PD.2,12 In this study, a higher depression 
score was strongly correlated with a lower QoL score. 
Depression, compared to other factors, was a more 
important factor contributing to HRQoL in patients 
with PD.

The strength of the present study is its relatively 
large PD sample. In addition, this is the first assess-

ment of the impact of musculoskeletal problems on 
the QoL in patients with PD. This study has some 
limitations. First, musculoskeletal problems were 
assessed by physical examination and interview. 
Structured assessment tools such as imaging were 
not used, and experts in the field of musculoskeletal 
problems were not involved in the study. Second, 
this was a cross-sectional evaluation and did not in-
clude any longitudinal clinical outcomes.  

In conclusion, musculoskeletal problems in PD af-
fect HRQoL significantly, mainly in terms of physi-
cal health rather than mental health and especially in 
women rather than in men. Musculoskeletal prob-
lems should not be overlooked in the care of pa-
tients with PD.
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