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Patients with Parkinson’s disease suffer from a variety of motor and nonmotor symptoms (NMS), report
reduced quality of life and increased disability. Aims of this study are to assess the impact of Parkinson’s
disease on disability and quality of life, to evaluate the relationships between them and NMS prevalence.

In this cross-sectional study, adult patients were consecutively enrolled and administered the World
Health Organization Disability Assessment Schedule (WHO-DAS II), the 36-Item Short-Form Health Survey
(SF-36) and the Non Motor Symptoms Questionnaire (NMSQuest). One-sample t-test was used to compare
WHO-DAS 1I and SF-36 scores with normative value. Pearson’s correlation was performed between
NMSQuest, WHO-DAS II and SF-36 summary scales. Independent-sample t-test was used to compare
NMSQuest, WHO-DAS Il and SF-36 scores in patients with Hoehn & Yahr stage <3 and >3.In total, 96 patients
were enrolled. SF-36 and WHO-DAS Il scores were significantly worse than the normative values. Correlation
coefficients between NMSQuest, WHO-DAS II and SF-36's mental score were moderate, and were high
between WHO-DAS Il and and SF-36's physical score. Patients with Hoehn & Yahr stage > 3 reported reduced
quality of life, higher disability and more NMS.

Parkinson’s disease severity is strongly associated with reduced quality of life, increased disability and
NMS prevalence. Disability and quality of life assessment tools measure psychosocial facets that are
similar specifically with regard to physical health component of health-related quality of life, are
sensitive enough to capture differences related to disease’s progression and increased prevalence of NMS.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

disability and HRQoL decrement [5,9]. PD patients’ HRQoL is affected
in terms of physical, social and emotional functioning, and depression
was found to be the most important determinant of reduced HRQoL

Parkinson’s disease (PD) is a common progressive neurodegen-
erative disorder which generally affects persons over the age of 60
[1-3], and is characterized by a broad spectrum of motor (e.g. rest
tremor and rigidity) and non-motor features (e.g. autonomic
dysfunction, cognitive/neurobehavioral abnormalities). In later
disease stages, the progressive symptomatic load often leads PD
patients to require assistance for several activities, such as those
connected to self-care [4].

PD is associated with increased disability and reduced health-
related quality of life (HRQoL) [5,6]. The transition between Hoehn
and Yahr (HY) [7] stage Il and III, was reported as a pivotal stone in PD-
related disability [8], and axial impairment is strongly associated with
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[9,10]. In recent years presence and evaluation of nonmotor symp-
toms (NMS) captured the attention of clinicians and researchers
[11,12]. NMS such as constipation, urgency, nocturia and feeling of
sadness were reported by more than 50% of patients in a recent
international study, were significantly more prevalent among PD
patients than among age-matched controls, and correlated with
duration of disease [13,14].

Despite the relevance of disability evaluation in PD, few studies
measured it according to WHO’s International Classification of
Functioning, Disability and Health (ICF) model [15], which describes
disability as the interaction between persons’ health condition and
the environment in which they live. Acknowledging the effect of
environmental factors is relevant in long-term degenerative diseases
like PD, as clinical worsening is accompanied by an increase in
utilization of medical treatment, and by the need of relying on the
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help of other persons for daily needs [4]. In a previous paper, envi-
ronmental factors relevant to PD patients’ were identified through
a direct application of ICF categories to a sample to PD patients [16].
Results showed that medications, support from family members,
health services and device for communication (e.g. glasses) are the
most widespread factors that contribute to improve patients’
functioning.

The issue of the relationships between PD and self-report
outcome measures such as HRQoL and disability have been previ-
ously evaluated, as well as the relationships between PD and NMS. On
the contrary, little understanding exists on the relationships between
NMS, HRQoL and disability in PD patients. Therefore, in addition to
assessing the impact of PD on disability and HRQoL, and to evaluate
the relationships between them using an ICF-based disability
assessment tool, a secondary aim of this paper is to assess the rela-
tionships between NMS, disability and HRQoL, together with an
analysis of the correspondence between PD severity and NMS
prevalence.

2. Methods
2.1. Study design

The study was cross-sectional and observational, in which both inpatients and
outpatients were consecutively enrolled at the division of Neurology I — Movement
Disorders of the Neurological Institute C. Besta of Milan. Inclusion criteria were:
diagnosis of PD according to the UK Parkinson’s Disease Brain Bank criteria [17] and
age >18. Patients were excluded if they were selected for technological PD treat-
ment (e.g. surgical approaches such as deep brain stimulation, implantation of
infusion pump for duodopa or apomorphine), were enrolled in clinical trials in the
previous three years or had psychiatric comorbidities. All enrolled patients signed an
informed consent form, and the study was approved by the institute’s ethical
committee.

2.2. (linical evaluation

The stage of PD was defined by HY scale [7]. Nonmotor symptoms were evalu-
ated using the Non Motor Symptoms Questionnaire (NMSQuest) [13,14]. The
NMSQuest is composed of 30 items, which patients have to mark in case they have
the described problem. Items can be summed to define nine subscales and a general
score, which ranges between 0 and 30, with higher score reflecting more nonmotor
symptoms.

2.3. Evaluation of disability and health-related quality of life

HRQoL was measured with the 36-Item Short-Form Health Survey (SF-36) [18],
a widely used questionnaire which measures eight general health concepts
regarding physical and mental status, and whose validity has been tested in a great
amount of literature. Each scale is scored on a 0-100 scale, with higher scores
reflecting better HRQoL. Two main scores are available to summarize these scales:
Physical Composite Score (PCS) and Mental Composite Score (MCS), which are
norm-based scores (mean 50, SD 10).

Disability was measured with the WHO-DAS Il (World Health Organization
Disability Assessment Schedule, second version) [19], a 36-items disability assessment
tool that examines the difficulties experienced in the previous month due to a health
condition. Patients have to answer questions regarding how much difficulty they had
in the last thirty days: answers are rated on a five-point scale, from no problem to
complete problem. WHO-DAS II is composed of a total score and of six subscores:
Understanding and communicating; Getting around; Self care; Getting along with
people; Life activities (divided into household and work); Participation in society.
Scores range between 0 and 100, with higher scores reflecting greater disability. Its
validity and reliability in populations of patients with chronic conditions — including
PD — was recently confirmed [20], but a specific reliability analysis on PD patients only
was never performed.

2.4. Statistical analysis

The relationship between SF-36 PCS and MCS, WHO-DAS Il Summary score and
NMSQuest total score scales was evaluated using Pearson’s cross product correlation
coefficient: the normal distribution for these scales was verified by One-sample
Kolmogorov—Smirnov test. Correlations were considered weak for coefficient values
<.29, moderate for values between .30 and .59 and strong for values >.60 [21]. The
impact of PD on patients’ daily lives, in terms of HRQoL and disability, was measured in
two ways. First, by comparing WHO-DAS Il and SF-36's scores against normative Italian
scores referred to the general population [22,23] using One-sample t-test. Comparison

was not made with Life activities scale of the WHO-DAS II, because Federici and
colleagues [22] made no distinction between household and work activities. Second,
by evaluating the different disability and HRQoL profiles in patients HY stage <3
(patients without balance impairment) and those with HY stage > 3 (patients with
balance impairment). For this procedure, since dependent variables were normally
distributed, the Independent-sample t-test and Levene’s test for equality of variance
were used. The same procedure was used to evaluate the impact of PD severity on
nonmotor symptoms: NMSQuest was therefore tested comparing NMSQuest between
patients with HY stage <3 and those with HY stage > 3.

One-sample t-test was carried out also to compare the severity on nonmotor
symptoms with the scores reported by the sub-sample of Italian PD patients
(N =132, mean age 65.01, SD 10.8; mean NMSQuest total score 9.28, SD 4.3) enrolled
in a recent international study [13]. Comparison was made only with the total score,
as data referred to the single sections were not available for the Italian sub-sample.

Cronbach’s Alpha coefficient was used to test the internal consistency of WHO-
DAS II in PD patients: an alpha-value higher than 0.70 [24] is considered to report
a good internal consistency. Statistical significance was set with P < .05 and two-
tailed testing for both Pearson’s and Spearman’s correlation, One-sample t-test
and Independent-sample t-test. Data analysis was performed using SPSS 11.0.

3. Results

In total, 96 patients (64 males) were enrolled. Age ranged
between 24 and 90 (mean 64.1, SD 11.3). Most of them were
married (74%) and not employed (79.2%); 13 patients were in HY
stage I, 55 in stage II, 22 in stage Il and 6 in stage IV.

Table 1 reports means, standard deviation and comparison to
Italian normative values referred to the general population for the
SF-36 and WHO-DAS IL Significantly lower, therefore worse, values
compared to normative scores were observed in all SF-36 scales, with
the exclusion of Role Emotional and Mental Health, and wider
differences are observed for PCS compared to MCS summary scores.
With regard to the WHO-DAS 1I, values were significantly higher,
therefore worse, than normative for all scales, excluding Under-
standing and communicating and Getting along with people. WHO-
DAS II overall Conbach’s alpha coefficient was 0.84. Values observed
to the NMSQuest are reported in Table 2. No difference was observed
between total score reported in this study and total score for the
Italian sample used for comparison (mean 9.28, SD 4.3; t-test 0.96,
P=.34).

The analysis of correlation between SF-36 and WHO-DAS 1I is
reported in Table 3. A strong correlation was observed between

Table 1
One-Sample t-test between study and normative data for SF-36 and WHO-DAS II.
Mean score Normative t-test P-value
(SD) data
SF-36
Physical Functioning 72.0 (22.6) 84.46 —5.04 P <.001
Role Physical 46.9 (38.9) 78.21 —7.88 P <.001
Bodily Pain 58.9 (29.9) 73.67 —4.83 P <.001
General Health 41.2 (20.5) 65.22 —11.44 P < .001
Vitality 56.7 (20.1) 61.89 -252 P=.013
Social Functioning 69.2 (27.6) 77.43 —-2.93 P=.004
Role Emotional 68.4 (40.3) 76.16 -1.88 P=.063
Mental Health 64.6 (19.6) 66.50 -0.94 P=.350
PCS 40.0 (8.8) 50 —11.09 P < .001
MCS 46.7 (11.0) 50 —-290 P =.005
WHO-DAS II

Understanding and 12.5(14.4) 11.84 044 P=.659
communicating
Getting around 19.5(17.9) 7.07 6.80 P <.001
Self-care 20.2 (24.2) 3.53 6.73 P <.001
Getting along with people 15.3(18.9) 12.57 1.39 =.167
Household activities 22.1(24.7) NA NA NA
Work activities 25.0 (26.4) NA NA NA
Participation in society 27.6 (18.9) 12.12 8.03 P<.001
Summary score 19.3 (14.4) 12.95 410 P<.001

Note: N = 96 (d.f. = 95) for all scales, except WHO-DAS Il Work Activities (N = 24,
d.f = 23), Household Activities and Summary Score (N = 86, d.f. = 85). NA, not
applicable.
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Table 2
Descriptive statistic for NMSQuest subscale.
Mean score (SD) Range
NMSQuest

NMSQ Digestive 2.0(1.5) 0-7
NMSQ Urinary 1.1 (0.8) 0-2
NMSQ Attention and Memory 1.1(1.1) 0-3
NMSQ Hallucinations/Delusions 0.1(04) 0-2
NMSQ Depression/Anxiety 1.1 (0.8) 02
NMSQ Sexual 0.9(0.8) 0-2
NMSQ Cardiovascular 0.5 (0.7) 0-2
NMSQ Sleep 1.8 (1.3) 0-5
NMSQ Miscellany 1.3(1.1) 04
NMSQ Total 9.8 (4.9) 0-29

Note: N = 96 for all scales.

WHO-DAS II Summary score and SF-36 PCS scale, while correla-
tions with MCS and NMSQuest total score was moderate, and so
were the correlations between NMSQuest total score and SF-36
scales.

In total, 68 subjects reported HY <3 (72.1% male; mean age 63.5,
sd 11.6) and 28 HY > 3 (53.6% male; mean age 65.4, sd 10.7).
Independent-sample t-test showed that age was not significantly
different, while significant differences were observed when SF-36
composite scores, WHO-DAS II summary score and NMSQuest
total scores were compared between patients with HY <3 and
HY > 3 (Fig. 1). Compared to the group with lower HY stage, those
with higher stage reported lower PCS and MCS scores (respectively,
16.8% and 18.1% reduction), higher WHO-DAS Il and NMSQuest total
scores (respectively, 79.5% and 51.8% increase).

4. Discussion

Three main results were derived from this study. First, PD has
a strong effect on HRQoL and disability, as measured by the WHO-
DAS II and by the SF-36. In fact, scores observed at majority of SF-36
scales were significantly worse compared to normative values, in
particular with regard to the physical component of HRQoL; WHO-
DAS II summary score too was worse than normative values, and
areas connected to mobility, self-care and participation to social
situation were the significantly higher than normative values,
indicating that these areas were more impaired too among PD
patients than among the general population. Second, increased
disease severity is also connected to worsening in HRQoL and
disability: in fact patients in higher HY stages reported higher
disability and lower HRQoL than those in lower stages. In addition
to these known issues, a third conclusion on the relationships
between disability, HRQoL and prevalence of NMS can be drawn.
Disability was strongly associated to physical issues of HRQoL,
while the association with mental health issue was moderate, but
still highly significant. Similarly, prevalence of NMS was moderately
associated to increased disability and reduced HRQoL. Therefore,
this study provides evidence on the association between presence
of a high number of NMS, increased disability and reduced HRQoL.

Shulman et al. [8] reported that transition from HY stage II to III
marks a pivotal stone in PD-related disability, measured as ability in
self-care and other activities needed to function independently in

Table 3
Pearson’s correlations between WHO-DAS II, NMSQuest and SF-36 summary
measures.

SF-36's PCS SF-36's MCS NMSQuest
WHO-DAS II Summary score -.70 —.52 .65
NMSQuest —.54 —40 NA

Notes: Pearson’s correlations were all significant at P < .0001; NA, Not Applicable.
SF-36 scales: PCS, physical composite score; MCS, mental composite score. N = 86 for
all scales.
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Fig. 1. SF-36 PCS and MCS, WHO-DAS Il Summary Score and NMSQuest total score in
patients with HY <3 and HY > 3.

the environment. Our findings enlarge the value of Shulman’s
results by adding information HRQoL and NMS. We also found
a similar pattern related to disability assessed with the WHO-DAS
II. What is interesting to notice is that age was not significantly
different between patients with HY <3 and HY > 3, thus providing
a preliminary evidence on the effect of disease progression on
disability, HRQoL and prevalence of nonmotor symptoms, as also
previously reported [14,15].

Prevalence of NMS in our sample was similar to that of the
[talian sub-sample of a previous study by Martinez-Martin et al.
[13]. Consistently with that study, we found that patients with HY
<3 had significantly less NMS than those with HY > 3. Scores
observed at NMSQuest were similar too considering the group of
patients with HY <3, but were not directly comparable in higher HY
stages, since we grouped together all patients with HY > 3, while in
Martinez-Martin’s study patients with HY = 3 were divided from
those with HY >3. Moreover, we observed a significant correlations
between the total scores of NMSQuest, WHO-DAS II and SF-36
summary measures: therefore results provide emerging input and
evidence on the relationships between NMS prevalence, reduced
HRQoL and increased disability.

The association between HRQoL and disability was previously
evaluated in two studies that employed the same methodological
approach in myasthenia gravis (MG) [25] and migraine [26]. The
association between WHO-DAS Il summary score and SF-36 MCS was
similar, among PD patients the association with PCS was higher. This
is likely to reflect the fact that physical health was more severely
impaired in PD patients (PCS = 40.0), compared those with migraine
and MG (PCS 42.1 and 44.7), as well as to the older age of PD sample
(mean 64.1) compared to that of patients with migraine and MG
(mean 43.5 and 47.2 respectively). The pattern of association was
moderate to high, therefore suggesting that disability and HRQoL,
specifically in its physical component, are not completely different.

Parallel to these differences, there is one issue reported in
a similar way both in the papers on migraine and MG [25,26] and in
the present one. PD patients reported more difficulties in activities
connected to participation in social activities than in relational
situations. Scores in WHO-DAS II “Participation in society” subscale
were almost equal between the three groups of patients (25.2 for
migraineurs, 25.6 for MG and 27.6 for PD patients, while normative
[talian score was 12.1). The content of this scale reflects the diffi-
culties persons encounter to take part in society, not only as
a consequence of their inner health state, but also of the hindrances
due to other persons. In our sample, difficulties in participation
were even more pronounced than those referred to mobility. On
the contrary, reported difficulties in the area of interpersonal
relationships, which reflect the difficulties due to a health condition
in dealing with other persons, were not different compared to
normative values (15.5 for migraineurs, 8.3 for MG and 15.3 for PD
patients, while normative Italian score was 12.6). This leads to the
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conclusion that the context in which difficulties are experienced is
of primary relevance and should be considered when PD patients’
disability profiles are investigated.

The impact of PD on patients’ participation was also by Duncan
and Earhart [27], that found strong correlation between PD
severity, participation levels and overall quality of life. They
measured participation evaluating the total amount of retained
activities, i.e. instrumental activities of daily living (IADL), low and
high demanding leisure activities and also social activities. With the
exclusion of IADLs, their assessment measured involvement in
social situations, which is quite similar to our ICF-based concep-
tualization of participation restriction. Our results are consistent
with these findings and provide further inputs to the relevance of
participation restrictions in PD patients, and their strong correla-
tion with physical limitations.

The value added by the use of the WHO-DAS II to measure
disability in PD is the possibility of getting both a general disability
score as well as partial scores. In contrast to the paper of Federici and
colleagues [22], data herein reported were derived from an item
response theory-based (IRT) scoring, which allows for multiple levels
of difficulty for each WHO-DAS Il item [ 19], thus making it possible to
use these data for comparative analysis across populations or
subpopulations. Our results also show that the overall internal
consistency of WHO-DAS Il in PD patients (alpha = 0.84) is good, even
if lower compared to both Usun’s [19] and Garin’s study [20] that
respectively found an alpha = 0.95 and 0.96. Although only a minor
part of the sample completed the section on work-related difficulties,
the information reported is relevant as PD is likely to increasingly
affect people that are still employed, due to the trend towards
increased retirement age. This should not be intended as an issue of
secondary relevance, as PD is a costly disease that causes consider-
able strains on both patients and on society as a whole [28], which are
directly connected to disease’s progression.

Some limitations need to be taken into account in the interpre-
tation of these results. First, sample was composed by a limited
number of patients attending to a specialized centre, and majority
enrolled patients were in HY stage I or II: therefore, these results
should not be generalized to the whole PD patients population.
Second, the cross-sectional design does not enable to define causal
relationships. A third limitation lies in the utilization of generic
instead of disease-specific HRQoL assessment tool. This choice was
made to accommodate the need of relying on a widely used tool to
support the utilization of the WHO-DAS II, which has been used in
few papers. It should however be noted that a recent paper [29]
concluded that the SF-36 had a superior responsiveness to change
compared to PD-targeted measures. Finally, a comment should be
made on the relationship between Italian and international data of
SF-36 and WHO-DAS II. With regard to the SF-36, Italian version
appears to be a valid and reliable multidimensional questionnaire,
compared to the original U.S. data. With regard to the WHO-DAS II,
the same cannot be said, as the available Italian validation study did
not use the same scoring system used in the international validation
study which, in turn, did not report precise normative values, but
relied on a graphical representation. However, a visual comparison
enables us to say that normative values reported in Federici’s paper
are higher than WHO’s general population.

In conclusion, the findings of this study support the strong asso-
ciation between PD severity and patients’ disability profiles and
HRQoL status. The two dimensions revealed psychosocial facets that,
in particular with regard to physical health component of HRQoL are
similar. The assessment tools used are correlated and sensitive
enough to capture differences related to PD progression, and
demonstrated to be also positively related to the NMSQuest, a ques-
tionnaire for screening nonmotor symptoms in PD. Therefore, we
recommend using them in public health and clinical research on PD.

Conflict of interest
None.

Acknowledgements

The study was funded by the European Commission’s MHADIE
project (Measuring Health and Disability in Europe: supporting policy
development), Sixth Framework Programme. Contract Number:
SP24-CT-2004-513708 thematic priority ‘Scientific Support to
Policies’.

References

[

Bower JH, Maraganore DM, McDonnell SDK, Rocca WA. Incidence and distri-
bution of parkinsonism in Olmsted County, Minnesota, 1976—1990.
Neurology 1999;52:1214—20.

de Rijk MC, Breteler MM, Graveland GA, Ott A, Grobbee DE, van der Meché FG,

et al. Prevalence of Parkinson’s disease in the elderly: the Rotterdam Study.

Neurology 1995;45:2143—6.

Katzenschlager R, Head ], Schraq A, Ben-Shlomo Y, Evans A, Lees AJ. Fourteen-

year final report of the randomized PDRG-UK trial comparing three initial

treatments in PD. Neurology 2008;71:474—80.

[4] Lees AJ, Hardy ], Revesz T. Parkinson’s disease. Lancet 2009;373:2055—66.

[5] Post B, Merkus MP, de Haan R], Speelman ]JD, the CARPA Study Group. Prog-

nostic factors for the progression of Parkinson’s disease: a systematic review.

Mov Disord 2007;22:1839—51.

Weintraub D, Moberg PJ, Duda JE, Katz IR, Stern MB. Effect of psychiatric and

other nonmotor symptoms on disability in Parkinson’s disease. ] Am Geriatr

Soc 2004;52:784—8.

Hoehn MM, Yahr MD. Parkinsonism: onset, progression and mortality.

Neurology 1967;17:427—42.

Shulman LM, Gruber-Baldini AL, Andreson KE, Vaughan CG, Reich SG,

Fishman PS, et al. The evolution of disability in Parkinson disease. Mov Disord

2008;23:790—6.

Muslimovic D, Post B, Speelman JD, Schmand B, de Haan RJ, CARPA Study

Group. Determinants of disability and quality of life in mild to moderate

Parkinson disease. Neurology 2008;70:2241—7.

[10] Schrag A. Quality of life and depression in Parkinson’s disease. ] Neurol Sci
2006;248:151-7.

[11] Chaudhuri KR, Healy DG, Schapira AH. Non-motor symptoms of Parkinson’s
disease: diagnosis and management. Lancet Neurol 2006;5:235—45.

[12] The National Institute for Clinical Excellence (NICE). Clinical guideline. In: Par-
kinson’s disease, vol. 35; 2006, http://www.nice.org.uk/; 2006. Chapter 9, June.

[13] Martinez-Martin P, Schapira AH, Stocchi F, Sethi K, Odin P, MacPhee G, et al.
Prevalence of nonmotor symptoms in Parkinson’s disease in an International
setting; study using nonmotor symptoms questionnaire in 545 patients. Mov
Disord 2007;22:1623-9.

[14] Chaudhuri KR, Martinez-Martin P, Schapira AH, Stocchi F, Sethi K, Odin P, et al.
International multicentre pilot study of the first comprehensive self-
completed non motor symptoms questionnaire for Parkinson’s disease: the
NMSQuest study. Mov Disord 2006;21:916—23.

[15] World Health Organization. International classification of functioning,
disability and health. Geneva: World Health Organization; 2001.

[16] Raggi A, Leonardi M, Ajovalasit D, Carella F, Soliveri P, Albanese A, et al.
Functioning and disability in Parkinson’s disease. Disabil Rehabil 2010;32:
S33—41.

[17] Hughes AJ, Daniel SE, Kilford L, Lees AJ]. Accuracy of clinical diagnosis of
idiopathic Parkinson’s disease: a clinico-pathological study of 100 cases.
J Neurol Neurosurg Psychiatry 1992;55:181—4.

[18] Ware JE. SF-36 health survey update. Spine 2000;25:3130-9.

[19] Ustiin TB, Chatterji S, Kostanjsek N, Rehm J, Kennedy C, Epping-Jordan ], et al.
Developing the world health organization disability assessment schedule 2.0.
Bull World Health Organ 2010;88:815—23.

[20] Garin O, Ayuso-Mateos JL, Almansa ], Nieto M, Chatterji S, Vilagut G, et al. Vali-
dation of the world health organization disability assessment schedule (WHO-
DAS-2) in patients with chronic diseases. Health Qual Life Outcomes 2010;8:51.

[21] Fisk D, Brown MG, Sketris IS, Metz LM, Murray TJ, Stadnyk KJ. A comparison
of health utility measures for the evaluation of multiple sclerosis treatments.
J Neurol Neurosurg Psychiatry 2005;76:58—63.

[22] Federici S, Meloni F, Mancini A, Lauriola M, Olivetti Belardinelli M. World
health organisation disability assessment schedule II: contribution to the
Italian validation. Disabil Rehabil 2009;31:553—64.

[23] Apolone G, Mosconi P. The Italian SF-36 health survey: translation, validation
and norming. ] Clin Epidemiol 1998;51:1025—36.

[24] Cronbach LJ. Coefficent alpha and the internal structure of tests. Psychome-
trika 1951;16:297—334.

[25] Leonardi M, Raggi A, Antozzi C, Confalonieri P, Maggi L, Cornelio F, et al. The

relationship between health, disability and quality of life in Myasthenia

Gravis: results from an Italian study. ] Neurol 2010;257:98—102.

2

[3

(6

17

[8

[9


http://www.nice.org.uk/

M. Leonardi et al. / Parkinsonism and Related Disorders 18 (2012) 35—39 39

[26] Leonardi M, Raggi A, Bussone G, D’Amico D. Health-related quality of life, [28] Lindgren P, von Campenhausen S, Spottke E, Siebert U, Dodel R. Cost of Par-
disability and severity of disease in patients with migraine attending to kinson’s disease in Europe. Eur J Neurol 2005;12:68—73.
a specialty headache center. Headache 2010;50:1576—86. [29] Brown CA, Cheng EM, Hays RD, Vassar SD, Vickrey BG. SF-36 includes less
[27] Duncan RP, Earhart GM. Measuring participation in individuals with Parkin- Parkinson Disease (PD)-targeted content but is more responsive to change
son disease: relationships with disease severity, quality of life, and mobility. than two PD-targeted health-related quality of life measures. Qual Life Res

Disabil Rehabil; 2011:1440—6. 2009;18:1219-37.



	
Relationships between disability, quality of life and prevalence of nonmotor symptoms in Parkinson’s disease
	
1 Introduction
	
2 Methods
	
2.1 Study design
	
2.2 Clinical evaluation
	
2.3 Evaluation of disability and health-related quality of life
	
2.4 Statistical analysis

	
3 Results
	
4 Discussion
	
Conflict of interest
	
Acknowledgements
	
References


