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Background and purpose: Handicap has not been explored as a patientcentred outcome measure in Parkinson’s disease (PD). The clinical features
and medication use in late stages of PD (LS-PD) were reported previously.
Methods: Handicap, medical conditions, use of healthcare resources and the
impact of LS-PD upon caregivers were characterized in a cross-sectional study
of LS-PD stages 4 or 5 of Hoehn and Yahr (H&Y). Handicap was measured
using the London Handicap Scale (LHS: 0, maximal handicap; 1, no handicap).
Results: The mean LHS score in 50 patients was 0.33 (SD 0.15). The presence of dementia, the Uniﬁed Parkinson’s Disease Rating Scale part I score
and the H&Y stage in ‘oﬀ’ independently predicted the LHS score (adjusted
R2 = 0.62; P = 0.000). Comorbidities and past medical conditions were frequent. Thirty-ﬁve patients lived at their house. Forty-ﬁve received unpaid care.
Mean visits to the family doctor in the preceding 6 months were 2.2
(SD 3.0) and to a neurologist 1.7 (SD 1.0). Use of other health resources
was low. Unpaid caregivers spent much time with patients and reported a high
burden.
Conclusion: Handicap could be measured in LS-PD and the LHS was easily
completed by patients and caregivers. The high handicap in our cohort was
mostly driven by the presence of dementia, behavioural complaints and the
severity of non-dopaminergic motor features. Patients visited doctors infrequently and made low use of health resources, whilst unpaid caregivers
reported a high burden.

Introduction
There are few published studies on late-stage Parkinson’s disease (LS-PD) [1-4]. A hospital-based population of LS-PD has recently been reported by us [3].
These subjects were severely disabled mostly from
non-levodopa responsive problems and suﬀered frequent motor ﬂuctuations and dyskinesias.
Correspondence: M. J. Martı, Movement Disorders Unit, Neurology
Service, Hospital Clinic, University of Barcelona, Centro de
Investigacion en Red de Enfermedades Neurodegenerativas
(CIBERNED), Villaroel 170, 08036 Barcelona, Spain (tel.: +34 932
275785; fax: +34 932 275783; e-mail: MJMARTI@clinic.ub.es).
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The impact that PD has on patients has been
addressed using several outcome measures, such as
disability, interference in activities of daily living or
quality of life (QoL) [5,6]. Handicap, an outcome
measure widely used in chronic neurological or nonneurological diseases [7,8], has never been used in PD.
The WHO deﬁnes handicap as ‘. . . a disadvantage for
a given individual, resulting from an impairment or a
disability, that limits or prevents the fulﬁlment of a
role that is normal, depending on age, sex, and social
and cultural factors, for that individual’ [9], and thus
it is central to the management of patients with
chronic diseases [10]. Handicap seems a more under-
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standable concept to patients than QoL and a more
meaningful measure of the impact of disease in the
health status (HS) of an individual patient. The London Handicap Scale (LHS) is one of the most frequently used instruments to measure handicap
[8,11,12] but has never previously been used in PD. It
has proven good validity, reliability, sensitivity to
change and transcultural validation [11–14].
The results concerning handicap caused by very
advanced PD are reported. In addition, the presence
of comorbidities and past medical conditions, health
resources use and the impact of disease on caregivers
are described.

Patients and methods
Objectives

The primary objective was to quantify the handicap
of a hospital-based population of LS-PD patients and
to identify its determinants. Secondary objectives were
to determine comorbidities and past medical conditions, quantify the use of health resources and assess
the impact of disease upon the caregivers.
Study participants

The study participants were Parkinson’s disease
patients attending the movement disorders outpatient
clinics of two university hospitals, one in Barcelona,
Spain (Hospital Clınic Universitari), and the other in
Lisbon, Portugal (Hospital Santa Maria). PD was
diagnosed according to the UK Parkinson’s Disease
Society Brain Bank Criteria [15]. Patients in stage 4 or
5 of Hoehn and Yahr (H&Y) in ‘on’ were included
(stage 4, patients with severe disability but still able to
walk or stand unassisted; stage 5, wheelchair bound
or bedridden unless aided) [16]. Patients’ informal
caregivers (unpaid caregivers) were interviewed. The
study was approved by the local ethics committees
and written informed consent was obtained.

ing the patients and caregivers), a physical examination form and review of medical charts when needed.
Details of other assessments performed in this same
group of patients have been reported previously [3].
Brieﬂy, patients were evaluated using the Uniﬁed
Parkinson’s Disease Rating Scale (UPDRS) and the
Schwab and England (S&E) scale [17], and a structured questionnaire adapted from Witjas et al. [18] to
assess non-motor symptoms in three domains:
behavioural and cognition; dysautonomia; and other
(sleep, fatigue, pain, paresthesias, anorexia and drooling). Dementia and depression were diagnosed according to the DSM-IV deﬁnitions [19] and rated using
the Mini-Mental State Examination [20] and the Beck
Depression Inventory [21], respectively.
Handicap was assessed using the LHS [11,12]. This
scale was developed to determine the eﬀect of chronic
disease on a person’s functional ability [8,11–14]. It
takes around 10 min to be completed and consists of
a self-completed questionnaire, although the descriptions of questions are objective enough for completion
by a proxy. The questionnaire has six questions, one
for each domain of handicap (mobility, physical independence, occupation, social integration, orientation
and economic self-suﬃciency), and each question contains six sentences hierarchically describing the degree
of handicap; for each question, the patient must
choose the most suitable sentence. Each sentence is
assigned a scale weight. The questionnaire comprises a
matrix of scale weights which when combined give a
total score for handicap, to which a constant value of
0.456 is added; the ﬁnal score ranges from 0 (maximal
handicap) to 1 (no handicap).
Caregivers
Informal caregivers were asked to rate the impact of PD
on their life (0, no impact; 4, maximal impact) [18] and
the time per week they spent caregiving. The time allocated to caregiving was calculated by multiplying number of hours per day by the number of days per week.
Statistical analysis

Study design

This was a cross-sectional study in subjects consecutively recruited during a 24-month period.
Participants’ evaluation

Patients
Data on demographics, clinical manifestations and
disease management, comorbidities and past medical
conditions, and usage of healthcare resources were
obtained using a structured questionnaire (interview-

The software program SPSS 14.0 (SPSS, Chicago, IL,
USA) was used. A descriptive analysis was performed
of demographic data, of motor symptoms according
to UPDRS and a structured questionnaire and nonmotor symptoms according to a structured questionnaire adapted from Witjas et al., of the impact of
symptoms on perceived HS (impact on perceived HS
rated by patients: 0, no impact; 4, extreme impact)
[3], of medication use, of associated medical conditions, of patients’ residency (‘own home’, ‘relatives
home’ or ‘nursing home’) and use of health resources,

© 2014 EAN

HANDICAP IN LATE-STAGE PARKINSON’S DISEASE

and of caregiver burden according to time allocated
to caregiving and the impact of PD on caregivers’ life.
A descriptive analysis of the LHS total score and subscores was performed.
A comparison of cohorts from Lisbon and Barcelona was done. The independent samples t test and
Mann–Whitney U test were used for comparison of
continuous variables, and the Pearson chi-squared test
and Fisher’s exact test for diﬀerences in proportions.
Univariable analysis was performed, and variables
associated with the LHS score at a signiﬁcance level
of P ≤ 0.1 were entered in a multiple linear regression
analysis using the LHS total score as dependent variable. Two-tailed P values <0.05 were considered signiﬁcant.

Results
Patients

Fifty patients were studied. Results on demographics,
clinical manifestations and medication use have been
reported previously [3] and are shown in Tables 1
and 2.
Table 1 Demographics and medication use in late-stage PD patients
Characteristic

PD patients (n = 50)

Female, n (%)
Patients from Barcelona, n (%)
Patients from Lisbon, n (%)
Age (years), mean (SD)
Duration of disease (years), mean (SD)
Hoehn & Yahr stagea, n (%)
4
5
Levodopa, n (%)
Monotherapy
In combination
Daily dose of levodopa (mg), mean (SD)
Range of daily dose of levodopa (mg)
Agonists, n (%)
Amantadine, n (%)
Entacapone, n (%)
Selegiline, n (%)
Anticholinergics, n (%)
Brain surgery for PD, n (%)
Neuroleptics, n (%)
Clozapine, n (%); daily dose (mg),
mean (SD)
Quetiapine, n (%); daily dose (mg),
mean (SD)
Other, n (%)
Benzodiazepines, n (%)
Antidepressants, n (%)
Rivastigmine, n (%)
Non-neurological medication, n (%)

27 (54)
28 (56)
22 (44)
74.1 (7.0)
17.94 (6.3)

PD, Parkinson’s disease.
Scored during ‘on’ period.

a
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30 (60)
20 (40)
49 (98)
18 (36)
31 (62)
785 (318)
250–1900
25 (50)
9 (18)
6 (12)
5 (10)
1 (2)
4 (8)
25 (50)
19 (38); 56.5 (71.0)
5 (10); 125 (90.1)
1 (2)
22 (44)
14 (28)
2 (4)
32 (64)
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Table 2 Clinical manifestations in late-stage PD patients

Clinical manifestation
UPDRS motor ‘on’, mean (SD)a, b
UPDRS ADL, mean (SD)b
‘On’
‘Oﬀ’
S&E, mean (SD)c
‘On’
‘Oﬀ’
Asymmetric disease, n (%)
UPDRS limb bradykinesia items, medianb
Limb rigidity, n (%)
Rest tremor, n (%)
Postural tremor, n (%)
Postural instability, n (%)
Freezing, n (%)
Falls, n (%)
UPDRS speech, medianb
UPDRS swallowing, medianb
L-dopa-induced motor complications, n (%)
Wearing-oﬀ, n (%)
‘Oﬀ’ duration >75% of the day, n (%)
Dyskinesia, n (%)
Troublesome dyskinesias, n (%)
L-dopa-induced non-motor ﬂuctuations, n
(%)
Cognition, mood and behaviour, n (%)
Visual hallucinations, n (%)
Delusion, n (%)
Dementia (DSM-IV), n (%)
MMSE, mean (SD)
Anxiety, n (%)
Irritability, n (%)
Aggressive behaviour, n (%)
Depression (DSM-IV), n (%)
BDI, mean (SD)
Symptoms suggestive of apathy, n (%)
UPDRS part I, mean (SD)b
Dysautonomic complications, n (%)
Orthostatic hypotensiond, n (%)
Orthostatisme (item 42 of UPDRS), n (%)
Syncope, n (%)
Constipation, n (%)
Urinary dysfunction (incontinence,
urgency or retention), n (%)
Hyperhidrosis, n (%)
Sweats, n (%)
Dyspnoea, n (%)
Night sleep problems, n (%)
Diurnal somnolence, n (%)
Pain, n (%)
Drooling, n (%)

PD patients
(n = 50)
49.18 (13.0)
28.2 (6.3)
29.6 (5.8)
31.0
23.2
16
3
32
8
25
50
31
25
3
2
39
39
7
31
13
33

(78)
(78)
(14)
(62)
(26)
(66)

50
22
16
25
17.7
25
20
8
31
16.8
28
6.4
48
3
13
4
41
32

(100)
(44)
(32)
(50)
(8.1)
(50)
(40)
(16)
(62)
(5.29)
(56)
(3.9)
(96)
(6)
(26)
(8)
(82)
(64)

18
18
7
30
18
12
35

(15.7)
(14.2)
(32)
(64)
(16)
(50)
(100)
(62)
(50)

(36)
(36)
(14)
(60)
(36)
(24)
(70)

PD, Parkinson’s disease; UPDRS, Uniﬁed Parkinson’s Disease Rating Scale; ADL, activities of daily living; S&E, Schwab and England
scale; MMSE, Mini-Mental State Examination; BDI, Beck Depression Inventory.
a
Scored during ‘on’ period; bhigher numbers indicate a greater severity of impairment; chigher numbers indicate more independence in
the activities of daily living; dit was possible to measure arterial
blood pressure in 18 patients; eitem 42 of UPDRS was completed by
all patients.
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Table 3 Total and sub-scores in the six domains of the London Handicap Scale in late-stage PD patients

Total
Mean (SD)
Median
Minimum/maximum
Minimum/maximum
possible values for
total scorea and each
domain sub-scoreb

Mobility

0.338 (0.155)
0.325
0.044/0.628
0/1

0.042 (0.044)
0.036
0.108/0.038
0.108/0.071

Physical
independence

Social
integration

Occupation

0.057 (0.003)
0.057
0.061/ 0.053
0.061/0.102

0.047 (0.051)
0.035
0.350/0.099
0.060/0.099

Economic
self-suﬃciency

Orientation

0.007 (0.031)
0.007
0.041/0.063
0.041/0.063

0.004 (0.074)
0.008
0.075/0.109
0.075/0.109

0.013 (0.062)
0.033
0.111/0.100
0.111/0.100

PD, Parkinson’s disease.
In the London Handicap Scale total score, 0 indicates total disability and 1 indicates normal function; bin the London Handicap Scale subscores of the six domains, the minimum value indicates most severe disadvantage and the maximum value indicates no disadvantage.

a

Handicap
London Handicap Scale values followed a Gaussian
distribution with a mean LHS total score of 0.338
(SD 0.155) (Table 3). The most aﬀected domain was
orientation.
In simple linear regression analysis, the following
variables were signiﬁcantly correlated with the total
LHS score: dementia (DSM-IV) (P < 0.001); depression (DSM-IV) (P < 0.05); unsteadiness causing severe
or extreme impact on patients’ perceived HS
(P < 0.05); falls causing severe or extreme impact on
patients’ perceived HS (P < 0.05); hallucinations
(P < 0.05); H&Y in ‘on’ (P < 0.01); H&Y in ‘oﬀ’
(P < 0.005); patients’ residency (P < 0.05); UPDRS
part I score (P < 0.01); UPDRS part II score in ‘on’
(P < 0.01) and ‘oﬀ’ (P < 0.05); S&E score in ‘on’
(P < 0.001) and ‘oﬀ’ (P < 0.01); and wearing-oﬀ
(P < 0.05). Dementia (DSM-IV) was not correlated
with UPDRS part I.
In multiple linear regression analysis using the
backwards method, the independent variables that still
remained signiﬁcant were dementia (DSM-IV), UPDRS part I score, H&Y stage in ‘oﬀ’, S&E score in
‘on’, wearing-oﬀ, and falls. The variables that best
predicted the total score of LHS in the ﬁnal model
were presence of dementia (DSM-IV) (r = 0.66;
P < 0.000), UPDRS part I score (r = 0.57;

P < 0.000) and H&Y stage in ‘oﬀ’ (r = 0.47;
P = 0.001) (Table 4). This model explained 62% of
the variance in the total score of LHS (P = 0.000).
The Durbin–Watson test and collinearity statistics
showed lack of correlation and multicollinearity
between the independent variables.
Comorbidities and past medical conditions
Thirty-seven patients (74%) had comorbidities whilst
27 (54%) reported past medical conditions (Table 5).
No signiﬁcant diﬀerences in the mean total score of
LHS were found between patients with and without
past or concomitant medical diseases or those with
more than two past or concomitant medical diseases.
Use of health resources
Most patients lived in their home and the majority
had an informal caregiver. Patients seldom visited
doctors, as the number of visits included those to get
prescriptions only, and the use of other health
resources was low (Table 6).
Caregivers

Mean time per week spent in informal caregiving was
5 days (SD 2.57), this meaning 5 days 9 24 h/week.
Informal caregivers rated the impact of PD in their

Table 4 Multiple linear regression model for London Handicap Scale

Independent variables
Presence of dementia
(DSM-IV)
Score in UPDRS part
I
Hoehn & Yahr
staging
in ‘oﬀ’

Unstandardized
beta

Standardized
beta

SE

95% CI

P

0.125

0.408

0.037

0.200;

0.051

0.02

0.015

0.368

0.005

0.024;

0.005

0.03

0.115

0.361

0.034

0.183;

0.046

0.02

Dependent
variable
Total score
in
London
Handicap
Scale

R

R2

Adjusted
R2

P

0.8

0.65

0.62

0.000

CI, conﬁdence interval; UPDRS, Uniﬁed Parkinson’s Disease Rating Scale.
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Table 5 Comorbidities and past medical conditions in late-stage PD
patients
PD patients
(n = 50)
Comorbidities, n (%)
Patients with ≥2 comorbidities, n (%)
Musculoskeletal diseases, n (%)
Cardiovascular disease, n (%)
Benign prostate hypertrophy, n (%)
Eye cataract, n (%)
Weight loss, n (%)
Skin infection or ulceration, n (%)
Gastrostomy, n (%)
Non-skin cancer, n (%)
Skin neoplasm, n (%)
Miscellaneous, n (%)
Past diseases, n (%)
Patients with ≥2 past diseases, n (%)
Bone fractures in the previous 5 years, n (%)
Pneumonia in the previous 5 years, n (%)
Lower urinary tract infection in the
previous year, n (%)
Kidney or bladder disease (urinary
infection apart), n (%)
Stroke (ischaemic or haemorrhagic), n (%)
Skin neoplasm, n (%)
Pulmonary embolism, n (%)
Lung disease (pneumonia and embolism
apart), n (%)
Miscellaneous, n (%)

37
26
20
14
8
7
7
5
5
3
3
7
27
10
10
10
10

(74)
(52)
(40)
(28)
(16)
(14)
(14)
(10)
(10)
(6)
(6)
(14)
(54)
(20)
(20)
(20)
(20)

Discussion
Handicap was assessed in a cohort of LS-PD patients
and it was found that the LHS was useful and easy to
apply in these patients. This cohort of LS-PD patients
was highly handicapped. Handicap was strongly associated with the presence of dementia (DSM-IV), the
severity of mental problems and the severity of
parkinsonism in ‘oﬀ’. These independent variables
explained more than half of the variance in the LHS
total score. Furthermore, the patients were highly
dependent on caregivers who spent much time in care,
which resulted in a high burden for caregivers. Overall, health resources were used infrequently.
Handicap

2
1
1
1

Data about the health burden of PD obtained from
the patients’ perspective are essential to understand
the impact of disease on patients, to complement the
data obtained through observer-based instruments
and also to assess the eﬀectiveness of therapeutic
interventions. The most commonly used subjective
outcome measures in PD research have been the perceived HS, generic QoL scales and health-related QoL
[22]. The concept of handicap was explored for several
reasons [7,11]: handicap is the central aim of rehabilitation [10], which is crucial in progressive and chronic
diseases such as PD; although intimately related to
the concept of (health-related) QoL, its deﬁnition is
more objective although keeping the subjective perspective and social interaction context that (healthrelated) QoL does; it is a focused and concrete concept, easily understandable to patients and caregivers;
it is a relevant outcome despite being mostly limited
to the context of health experience. In addition, there
is good transcultural agreement on the construct of
handicap [23] and the objectivity of the concept allows
caregivers to ﬁll in the questionnaires in those cases
where patients are incapable of doing so. In our
study, LHS was easily completed by patients and caregivers. The scores had a normal distribution and no
obvious ceiling or ﬂoor eﬀects. Dementia (DSM-IV),
the severity of mental problems assessed by UPDRS
part I [24,25] and the severity of parkinsonism in ‘oﬀ’
according to the H&Y explained a major percentage
of the variance in the total LHS score. The H&Y
staging is deeply anchored on postural instability, but
it also reﬂects the severity of bilateral parkinsonism
[26]. Indeed, others have also found that postural

(4)
(2)
(2)
(2)

6 (12)

Table 6 Use of health resources in late-stage PD patients
PD patients
(n = 50)
35
7
8
45
19
14
43
3
4

(70)
(14)
(16)
(90)
(38)
(28)
(86)
(6)
(8)

2.2 (3.0)
1.7 (1.0)
0.78 (1.0)
10 (20)
3 (6)
3 (6)

PD, Parkinson’s disease.

life as high (mean score 3.5; SD 0.8), which was signiﬁcantly correlated with the LHS total score
(r = 0.5; P < 0.01). The domains of LHS that
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resulted in a statistically signiﬁcant association with
caregiver burden were mobility (r = 0.30) and orientation (r = 0.4) (P < 0.05).

3 (6)

PD, Parkinson’s disease.

Patients living in their home, n (%)
Patients living in their relatives’ home, n (%)
Patients living in a nursing home, n (%)
Patients with an informal caregiver, n (%)
Patients with a paid caregiver, n (%)
Patients with both informal and paid caregiver, n (%)
Patients visited at State-owned hospitals, n (%)
Patients visited at private clinics, n (%)
Patients visited at State-owned hospitals and private
clinics
Visits to family physician in the preceding 6 months
(includes visits to get prescription only), mean (SD)
Visits to neurologist in the preceding 6 months
(includes visits to get prescription only), mean (SD)
Hospital admissions in the preceding 12 months,
mean (SD)
Patients using a physiotherapist, n (%)
Patients using a speech therapist, n (%)
Patients using a homecare nurse, n (%)
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instability is amongst the most disabling problems in
advanced PD [1,2,27–29]. Severe disability was previously reported in these same patients using observerbased outcome measures [3] and perceived HS was
also assessed. Results showed that falls and dysautonomia were the symptoms most contributing to poor
perceived HS, closely followed by bradykinesia, freezing, bulbar symptoms, dementia (DSM-IV), apathy,
anxiety and depression (DSM-IV) [3]. Interestingly,
the symptoms most associated with handicap did not
fully overlap those most impacting on HS, suggesting
that handicap and HS are diﬀerent constructs for
patients’ perception of health states. During the revision process that led to the new WHO International
Classiﬁcation of Functioning, Disability and Health
(ICF) [30], the term handicap was replaced with participation restriction, in order to move the emphasis from
consequence of disease to functioning, health and limitation of functioning. Nevertheless, the major concept
that one’s environment inﬂuences the functioning of
an individual was still embodied in the ICF. In fact,
qualitative studies showed a strong transcultural
agreement on six domains of participation, and these
corresponded to the handicap dimensions [31]; additionally a study by Perenboom and Chorus [32] found
that two handicap scales from a pool of 11 existing
generic instruments were the ones closest to measuring
solely participation. Indeed, one of those two scales
was the LHS.
Comorbidities and past medical conditions

Parkinson’s disease is associated with signiﬁcant comorbidity [33]. However, this excess comorbidity is largely conﬁned to conditions associated with PD such as
urinary complaints or to complications of PD such as
bone fractures [33]. Similarly, the most frequent medical conditions of our patients were related to or complications of PD. In contrast to other studies [33,34],
stroke, cardiovascular disorders or diabetes were either
low or absent, suggesting that our population may
have a long survival due to the lack of potentially fatal
medical conditions. 22% of our cohort reported pneumonia in the previous 5 years, a ﬁnding in accordance
with data showing pneumonia as a major cause of
death in PD [2,33,34]. The ﬁnding that neither past
nor concomitant diseases were associated with a higher
handicap strengthens the ﬁnding of the impact of PD
symptoms on the level of handicap.
Use of health resources

A higher percentage of institutionalized patients was
expected in the light of the high UPDRS score, fre-

quent falls, dementia and hallucinations in the cohort,
all strong independent predictors of institutionalization [35]. Importantly, low income, the lack of availability of long-stay facilities within the health system
and a family-centred organization of Latin societies
may combine to explain our ﬁndings. Keeping
patients at home was accomplished at the expenses of
a heavy burden of disease on caregivers and the need
for a paid caregiver in many instances.
Our patients consulted doctors fewer times than
those in a Dutch study, where PD patients with
≥8 years of disease duration made 1.9 visits to a
neurologist and 1.1 to the family physician [36].
Admissions to hospital were few in our sample, taking into account the number of comorbidities and
the frequency of psychosis and dementia. Many of
these acute medical events might be managed in
emergency rooms which could explain the low rate
of admissions. A minority made use of other healthcare resources such as speech therapist or homecare
nurse, whereas 20% used a physiotherapist which is
a low ﬁgure in view of the degree of motor involvement [36].
Caregivers

The amount of time spent in caregiving was very high
in LS-PD. Accordingly, caregivers’ burden and mental
health status in PD has been found to correlate significantly with weekly hours of caregiving [37–39]. Two
Spanish studies found that caring for patients with
disease duration of 7.6–10 years was permanent in
86%–96.5% of the cases [37,39]. Caregiver time is
thus a hidden cost in LS-PD, and in other cultures it
would mean paid caregiver time. Caring for LS-PD
patients had a strong impact on the life of caregivers
and this was correlated with the LHS total score, in
line with others reporting an increase in caregivers’
burden with disease severity [37–40].
Shortcomings

Our low recruitment rate perhaps indicates that there
were few LS-PD cases available at the study centres,
suggesting that patients withdraw from specialized
medical care once they reach later stages of disease.
Thus, our results may not be representative for the
entire population of LS-PD. Whilst the concept of
handicap was addressed, QoL which could have
been of interest in order to compare these outcomes
of HS was not measured. More information regarding caregivers could have been gathered but our aim
was to obtain general data concerning caregivers’
burden.
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Conclusions
Handicap is an important patient-centred outcome
measure which is valuable to use in LS-PD since it
provides an overall measure of patients’ HS and gives
insight into several domains of disadvantage. The
LHS proved to be easily completed and might in the
future be explored in earlier stages of disease. Our
results show that LS-PD is associated with high handicap and caregivers’ burden, and support the notion
that cognitive and behavioural symptoms, with a special emphasis on dementia, and severity of parkinsonism, in particular falls and unsteadiness, should be the
focus of management in later stages of PD.
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