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Parkinson’s disease severity and motasubtype

influence physical capacity components
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Abstract—The severity of Parkinsosdisease (PD) and PEbmotor subtypes influence the components of physical
capacity The aim of this study was to investigate the impact of both PD severity and motor subtype in the
performance of these components. Thirty-six PD patients were assigned into four groups: Tremor (TD) initial and
TD mild, akinetic-rigid (AR) initial, andAR mild. Patientsstrength, balance, coordination, mobility and aerobic
capacity were evaluated and groups were compared using a twAN@VYA (severity and subtype as factors).

AR presents a poorer performance tidh in almost all testsAlso this performance was worsened with the
advance of the diseaseAR, contrary toTD. We conclude thaAR andTD subgroups are dédrent about their
performance on physical capacity components, moredkies performance worsens with the advance of the
disease of thA&R group, but not foif D.

Keywords: physical capacitarkinsors disease, motor subtype, disease stage

Resumoe—"“Agravo da doenca de Parkinson e subtipo motor influencia componentes da capacidadeAfisica.”
doenca de Parkinson (DP) é caracterizada por diferentes subtipos motores e supde-se que o desempenho dos
componentes da capacidade fisica é influenciado por esses subtipos. O objetivo desse estudo foi investigar o
impacto que a severidade e o subtipo da DP podem trazer sobre o desempenho dos componentes da capacidade
fisica. Trinta e seis pacientes com DP foram distribuidos em quarto grupos: com dominancia de tremor (TD) inicial

e TD intermediério ou acinesia (AR) inicialAR intermediarioA forg¢a, equilibrio, coordenacg&o, mobilidade e
capacidade aerdbia foram avaliaddR.apresentou um pior desempenho feem nos testes. Esse desempenho

foi pior com 0 aumento da severidade da doen¢cARpmas nao eriD. Conclui-se que os grupdfk e TD séo

diferentes em relacdo ao desempenho dos componentes da capacidade fisica, mas principalmente, esse desempenh
piora com o0 avanco da doenca &R, mas ndo enD.

Palavras-chaves: capacidade fisica, doenca de Parkinson, subtipcestatgio da doenca

Resumern—“Empeoramiento de la enfermedad de Parkinson y componentes de subtipo motor influencia la condiciéon
fisica.” La enfermedad de Parkinson (EP) se caracteriza por subtipos yse@upone que el rendimiento de los
componentes fisicos de capacidad es influenciada por aquellos subtipos. El objetivo de este estudio fue investigar
el impacto tanto de la severidade y subtipo de la PD en el rendimiento de estos componentes. Treinta y seis
pacientes con E&e distribuyeron ememblor (TD) inicial yTD suave, acinesia (AR) inicialAR suave. Fuerza,
equilibrio, coordinacién, la movilidad y la capacidad aerdbica fueron evaluaBgeesenta un desempefio mas

pobre querD en las pruebaglambién este comportamiento se agravé con el avance de la enfermesiad en
diferente que eiiD. Como conclusio@R y TD son diferentes en respecto a su rendimiento en los componentes
fisicos de capacidad, pero sobre todo, esto empeora con el aumento de avance de la enfermedad emA&t grupo de
pero no en TD.

Palabras claves: capacidad fisica, enfermedad de Parkinson, subtip@statho de la enfermedad

Introduction Vitério, Pereira, &Teixeira-Arroyo, 201; Waters, 2008).

) ] ] However since most PD patients are eldertheir
Parkinsons disease (PD) is the second most prevalentiyqependence in daily life can also be influenced by others
neurodegenerative disease among elderly (OlaB®m, &  yhysiological aging processes, such as the decline of

Sethi, 2009). PD is mainly characterized by the death Ofphysical capacity components: strength, coordination,

neurons in the substancia nigra pars compacta, leading t0 gyjance and aerobic capacity (Rantanen et al., 1999). Barbieri
series of motor impairments, such as bradikynesia, rigidity ot 5. (2012) showed the importance of evaluating these

resting tremor and postural instability (Gobbi, Barbieri, components to properly manage rehabilitation/preventive
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exercise programs for this specific population. These authord’ D are more related to the disease itself or by the aging
also showed that these components deteriorate as thprocessAs main hypothesis it is believed thaR patients
disease advances. Howeyé¢hey failed to investigate will present a lower status in the physical capacity
whether the PD motor subtype could also affect the physicacomponents, especially with the disease advance, and those
capacity components of these patients. will be more related to clinical status AR than inTD

PD is characterized by its heterogengeégd two main  patients.
motor subtypes are distinguished (Benningbees, Kollias,
Bassetti, &Waldvogel, 2009; Eggers, Kahraman, Fink,
Schmidt, & Timmermann, 2011; S. J. Lewis et al., 2005): Method
akinetic-rigidity (AR) and tremor-dominant (TD) subtypes.
AR is mainly characterized by a reduction in the movement
velocity (bradykinesia), difficulties in the initiation of Thirty-six patients participated in this study and were
movements (akinesia) and an increase in muscle tonassigned to different groups considering both PD motor
(rigidity). In another wayTD presents a resting or postural subtype (akinetic-rigidity and tremor-dominant) and disease
tremor in the head, trunk or limbs that can vary between 4-5stage (initial [Hoehn andahr scale (HY): 1 - 1.5] and mild
to 8-10Hz (Helmich, Hallett, DeuscHiloni, & Bloem, 2012). [HY scale: 2-3])Therefore, four groups were creatédR-
Patients can have either primary rigidity and bradykinesiainitial (n=10),AR-mild (n=7),TD-initial (n=10) andr D-mild
with minimal tremor or tremor with minimal rigidity (Lewis et  (n=9). Patients in all groups had similar age, height, body-
al., 2011). In some casésR patients show no tremor during mass and cognitive statuslso, AR-initial was similar to
their entire lifetime (Helmich et al., 2012). It is accepted that TD-initial for disease features (disease stage and disease
both subgroups are distinguished by different morphologicalimpairments). The same was seen for the mild groups. Patients
factors (Benninger et al., 2009XR patients present were invited to participate in the study by public
disturbances in the striatum-thalamo-cortical pathwadnjle announcements in newspapers, radio and television. Forty-
TD patients have deficits in the cerebellum-thalamo-cortical six subjects responded to the invitation, but teARGand 4
pathway (Benninger et al., 2009; Eggers et al., 2011; LewisTD) had to be excluded to maintain the similarity among all
et al., 2011). Both these groups also present differences igroups. Patients signed an informed consent form approved
non-motor symptomsAR patients have more depression, by the local ethics committee prior to the application of any
anxiety higher cognitive impairment, lower attention and procedures. The inclusion criteria included both men and
present a faster rate of disease progression (Alves, Larsewyomen who have had a clinically confirmed diagnosis of PD
Emre,Wentzel-Larsen, &arsland, 2006; Burn et al., 2012; and were able to walk independeniiie Modified Baecke
Jankovic & Kapadia, 2001). Howevebeyond the high  Questionnarie for Oldekdults (Baecke) (dorrips, Ravelli,
number of studies showing subgroups differences and theiDongelmans, Deurenbgr& Van Saveren, 1991) was used
effect on functional status, balance and cognitive domainsto identify the subjects’ physical activity level.
there is a lack of information in the literature about their  To assure clinical diagnosis, all patients were screened
influence on the physical capacity components, whichpy a full examination consisting of a general questionnaire
influence mobility as much as the disease symptoms. Sincen overall health, clinical histoyypeurological examination
AR patients have greater motor impairments and these arand were screened by a trained health professional (whose
related to the physical capacity components, it is believedwas blinded for the purpose of the experiment) to obtain the
that these components are more influenced by diseaseotal Unified Parkinsors Disease Scale (UPDRS) and the
symptoms in thé\R than in thelD groups Also, sinceAR HY scale. Patients were also screened about their cognitive
patients experience a more rapid advance of the diseasinctions using the Mini-Mental State Examination - MMSE
(Jankovic & Kapadia, 2001), it is believed that these (Folstein, Folstein, & McHugh, 1975) - no dementia signals
components worsen in this group sooner than they do forwere detected.
theTD patients. Howeveto our knowledge this is the very Patients were classified into the subgroups using the
first study to investigate the influence of both PD subtype UPRDS section Il (motor subscale): tremor was assessed
and disease stage on the performance of physical capacityy the mean of two items (20 and 21 - and their sub-items:
components. Understanding these involvements is highlytotal of seven scores) and nontremor was assessed by mean
important to both physicians and patients, since it leads twf eight items (18, 19, 22, 27, 28, 29, 30 and 31 considering
precise prescribing for rehabilitation and preventive exercisetheir sub-items: total of twelve scores). Then a ratio between
programs to meet patients’ needs. tremor and non-tremor score was determined. Patients were

In this way this study has two main objectives: i) to classified agD if presenting a score > 1.0 anddRif < 0.8
investigate in PD patients the influence of both motor (Eggers et al., 2011; Lewis et al., 2011).
subtype and progression of the disease in specific
components of physical capacity as balance, strength,
coordination and aerobic status; and also: ii) to correlateProcedues
the performance of these physical components with clinical
variables to clarify if the impairments presentedAy/and

Participants

All procedures were undertaken in a single day and
patients were in the “on” phase of their medication during
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all procedures, performed about one hour after their drug(standing up) until the next contact with the chair (sitting
intake. The physical fithess components, cognitive screeninglown). The mean value of the three trials was considered for
and clinical evaluation were assessed using tests fullystatistical analysis. (Podsiadlo & Richardson, 1991).
described elsewhere, but briefly: - Balance status (Berg Balance Scale - BBS): This scale

- Upper limb muscular strength: female participants had evaluates the individual capacity to maintain balance while
to lift a 4-Ib barbell and male participants an 8-lb barbell, executing 14 tasks of increasingfitifilty. Each task is scored
using a biceps curl motion. Patients had to perform as manyetween 0 and 4 and indicates the capacity of an individual
repetitions as possible in 30 seconds. The numbers ofo execute tasks independentytotal score of 56 is possible
repetitions was scored (Barbieri et al., 2012; Osness et al.and higher scores point to better balance status (Qutubuddin
1990). etal., 2005; Scalzo et al., 2009)

- Lower limb muscular strength: patients were seated in - Cognitive screening (Mini Mental Exam Examination -
an armless chaiftooking straight ahead, with arms crossed MMSE): a brief 30-point questionnaire to evaluate spatial
over the chest and feet on the grouldfier the examines and temporal orientation, memgrlanguage, attention,
signal, patients had to rise as quickly as possible untilability to do calculations and constructive visual capacity
achieving complete knee and back extension and then siScores under 24 means that the subject has its mental
back until their posterior thigh touches the ch&atients  capacity impaired. Scores above 24 means that the subject
had to perform as many repetitions as possible in 30 seconds mentally “intact” (Folstein et al., 1975).

(Rikli & Jones, 1999). - Attention status (Attention)The WechslerAdult

- Coordination test: this test used a homemade rectangulamntelligence Scale - Il - sub-test 1 - Searching for Symbols)
object 32cm long, 18cm wide and 5¢cm high placed in front ofwas used. This test is composed of a series of symbols
the subject (seated comfortably on a chair). In this objectarranged in groups. In each series, 2 model and 5 answer
there are two rows of small holes (10 each) 15cm distantsymbols are presented. The patient is supposed to find at
from each otherEach hole has a diameter of 1.2cm and is least one answer that matches the model symbols. In an
3.2cm distant from the next one. In the row distant from theaffirmative case (when the patient finds a model symbol in
subject, 10 small pieces of wood (1cm on diameter and 7cnthe answers) the subject says “yes”. In a negative case, the
high) is placed inside its corresponding hole. Subjects aresubject is supposed to say “no”. During the test, subjects
supposed to move the pieces of wood, one at a time, awere instructed to look for the symbols as fast as they could
quickly as possible to the row next to them. Starting with thewith a 2-minute time limit. The number of correct answers
right hand, the pieces should be moved from right to leftwas scored (Spreen & Strauss, 1998).
and vice versalime to complete the task is timeifiter a - Mental flexibility (Wisconsin Card SortinJest -
learning attempt, each subject performed three valid attempt$WCST): this test specifically assesses abstract mental
for each hand (Bryden & Rp2005).The mean of the three flexibility. An impaired abstract mental flexibility means that
attempts was considered. a subject has a lower capacity to change its behavior/strategy

- Six minutes walking test (6MWT): this test evaluates when trying to resolve a problem. In another words, the
the patients’ capacity to walk the maximum distance in 6 subject cannot realize that the strategy currently used is not
minutes. The patients walked in a 30m path without running;the best in that case. It consists of 4 stimulus cards and 128
two cones were placed at the beginning and end of the patlresponse cards that must be combined with the stimulus
They were asked to walk to a cone, turn around come backards by following the hints “right” or “wrong” provided by
to the start and then continue. They did this until the end ofthe evaluatarFrom this hint, without pre-established rules,
the 6-minute period. If required, subjects could use walkingthe participant must find the right combinations (according
aids. Throughout the task, patients were followed by theto color, shape or number). Every 10 consecutive hits, the
examiner who gave verbal encouragement and reported thevaluator changes the mix and the participant must change
time remaining only after the third minute. The entire path his/her strategyThe test continues until the participant
was marked every 3m and the total walking distance wascompletes 6 categories of combinations or completes the
obtained (“A'S statement: guidelines for the six-minute walk 128 attempts. Mental flexibility was assessed by the
test,” 2002). percentage of perseverative errors made by patients.

- Functional mobility test (Timed Up and Go test - TUG): (Heaton, Chelundlley, Kay, & Curtiss, 1993; Paoldroster
The task consisted of the participant standing up from aAxelrod, & Koller, 1995).
sitting position from an armless chair with a seat height of - Depression and anxiety level (Hospitahxiety and
46.5 cm, walking a distance of 3 m, turning around the cone Depression Scale - HADS-A and HADS-D): The test consists
returning, and sitting back down in the chaarticipants  of 14 items (seven for assessing anxietgd seven for
were instructed to perform the test as quickly as possibledepression), ranging from 0 (no problem) to 3 (severe
but without runningAt least one practice trial wasfefed problem). Scores of up to 9 points on each scale are
to the participants at the beginning of the procedure so thatepresentative of symptoms of anxiety and depression.
they could become familiar with it. Three trials were given (Zigmond & Snaith, 1983).
and performance time was measured in seconds. Time was - Unified Parkinsors disease scale (UPDRShis scale
recorded from the instant the persohuttocks left the chair ranges from 0 to 176 points and is divided in 3 subscales:
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mental (16 points), activities of daily life (52 points), motor Similarly, significant correlations were found between age
(UPDRS-III) (108 points); higher score indicates greater and tests performance only for TD.
impairment (“The Unified ParkinsosDisease Rating Scale
(UPDRS): status and recommendations,” 2003). ) ]
- HY scale: PD severity was evaluated using the modified Discussion

HY scale. This scale ranges from 0 (no signs of disease) to 5 The aim of this study was to investigate the impact of
(needing a wheelchair or bedridden unless assisted) in Ord%oth PD motor subtype and severity of disease on the

to indicate a relative level of disability (Goetz et al., 2004; performance of physical capacity componeAssthe main
Hoehn &Yahr, 1967). result we found that akinetic-rigid (AR) patients generally
have lower performance than tremor-dominant (TD),
especially when the disease severity is highéso, AR
presents a closer relationship between physical capacity
All results are expressed as mean (+SD). Statisticalcomponents and disease impairments than TD. Based on
procedures were undertaken in the Statistica 7.0 for windowsthe recent literature that TD presents lesions in brain areas
After confirm a normal data distribution (Shapiro-wilk test) other than the striato-thalamic-cortical pathway (Benninger
groups were compared for all variables using two-way et al., 2009; Helmich et al., 2012; Lewis et al., 2011) and that
ANOVAs tests (with disease stage and disease subtype a$is group presents a higher performance in the tests
factor).Also, correlations between age and clinical variablesdescribed here, mainly with the disease advance, two
(age of onset, disease time, UPRS-IIl and HY) with the hypothesis were developed to explain our results: i) the
performance in the physical capacity components testsstriato-thalamic-cortical pathway has a closer relation with
(UpperTest, Lower®st, Pegboard, 6MWTUG and BBS) the physical capacity components performance; ii) the
were conducted through the Pearson correlation test. For alhgeing process develops faste AR patients.
tests g < 0.05 was considered statistically significant. As a first result, we found a poorer performance on
physical capacity tests in the mild over the initial disease
stage. These results are in agreement with the results of
Results Barbieri et. al (2012) and seems to be obvious, since PD is a

Table 1 shows the patienwhthropometric and clinical Progressive disease, mainly characterized by the
outcomes. No difference was found for age, height, Weigh,[,development of motor symptoms. Barbieri et al. (2012) clearly

Attention. WSCT MMSE. HADS-A and HADS-D_All confirmed this hypothesis showing that performance on
participaﬁts Wer,e not er;rolled in any physical training physical capacity compo_nents_, tests is closely relgted to
program for at least 3 months - bewareAlfeinitial group disease stage :_:m_d motor Impairments. Howeaecording
presented a more active life style (higher score) noto our results this is not true for all patients: ol presents
differences were found between groups in the Baecadazleéll' a moderate to strong relationship between motor impairment
1). Otherwise, as expected for HYPDRS and UPDRS-IIl a and performance on thg physical capacity components tests.
main effect of disease stage was found. This effect was alsyere' we showed the importance of evaluating these two

observed for age of onset. No subtype effect or interactiond"OUPS separately: possibly they have different needs for

between factors was found. assst_ance and care. . .
Performance of all components of physical capacity is This resul_t coqld be explained by the recent.theorles that
shown in Figure 1A main efect of disease subtype was TDforms lesionsin strgctures other than the §tr|ato-thalamo—
found for BBS (F = 14.68 < 0.001) and 6MWT (F = 5.85; cort|f:al pathway (Benninger et aI._, 2009; Helmich et al., 2012;
= 0.02). FoifUG (F = 9.05p = 0.005), Upperdst (F = 7.76p Lewis gt al., 2011). These studles. had clearly showeq that
= 0.04), LowerBst (F = 4.28p= 0.04), SMWT(F = 27.00p < tremor is not dependent on dopamine uptake in the striatum

0.001) and BBS (F = 17.58;< 0.001) an effect of disease (Helmich, Janssen, Oyen, BIogm,T&ni, 20]1.)’ ratheritis
stage was found. Howeyeahe most interesting result is the M€ closely related to pallidal dopamine and to the
interaction between factors for Pegboard (F = 60850.01) serotonergic system (Helmich et al., 2011). Therefore, we
BBS (F = 27.44p< 0.001), Upperdst (F = 4.23p = 0.04) ana suggest that others structures are more prone to determining
6MWT (F = 12.39p = 0.(501). These results clearly show a PErformance of physical capacity components in TD.
poorer performance with the disease severif§Rawhereas ~ HOWeVer the methods used in our study cannot lead to any
in TD maintenance is seen ' confirmation of this hypothesis and it should be taken in
Table 2 expresses the results of correlation tests betweeficcount in future studies.

age, disease time, HY and UPDRS-IIl with the performance | "€ Main result of our study is that the performance of
AR patients worsens for almost all physical capacity

of physical capacities tests. It can be seen that in general, he di d h ™ "
the performance in the tests are more linked to clinical staugOMpPoNeNts as the disease advances, whereas patient

and impairments iR, whereas ifTD this link is not so performance does not. Some studies have compared the rate
evident. For TD wea,k correlations were found (~0.47), of disease progression and motor impairments in both motor

whereas foAR, these codicients ranged from 0.44 to 0.79. Subgroups, showing th#R presents a stepper clinical
’ advance than TD (Alves et al., 2006; Gray et al., 2009;

Satistical analyzes
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Table 1 Anthropometric, cognitive and clinical variables.

Akinetic-rigid Tremor-dominant Stage
il Mild  Initial Mild >898 Subtype X
Subtype
Age 6981 7200 7020 _ 73.00
(years) (4.18)  (489) (612) (552) 016 069 086
Height 1.64 152 162 162
(m) (0.10)  (0.94) (0.97) (0.62) 907 022 006
Weight 75.46 6340 7346  71.44
(kg) (15.79) (14.95) (12.95) (13.06) O 053 030
Baecke 7.59 4.86 4.05 4.02
(points) (659) (453) (2.34) (379 014 036 014
MMSE 2850 2614 2740  27.88
(points) (158)  (343) (2.01) (1.69) 0221 066 006

Attention 19.00 12.85 19.80 18.11

(absolute)  (3.36)  (6.41) (943 (571 008 018 032

WCST 50.03 5279  37.14  47.19
(%) (19.20) (12.44) (13.09) (11.66) 020 007 046
HADS-A 600 700 580 577

(points) (5.37) (341) (3.39) (356 72 060 071
HADS-D 640 628 540  6.66

(points) 451)  (3.98) (429) (342) 067 082 062
Age of

63.40 67.28 62.90 70.11

onset 0.01 0.68 0.24
oars) 474)  (5.90) (7.51)  (7.07)
HY 140 228 135 205
(points) 021) (039) (0.24) (0.16) “0:001 0.11 030

UPDRS 36.00 47.71 32.20 36.88

(points) (7.24)  (6.23) (10.06) (2.47) 0001 007 029

I‘IJIPDRS' 2010 3014 1860 2455 _ ... 0.0 a9
(points) 6.44)  (5.87)  (6.83)  (2.00) ' '

MMSE: Mini-Mental State Examination; HADS-A: HosgitAnxiety and Depression Scale — Anxiet
HADS-D: Hospital Anxiety and Depression Scale — f2sgion; HY: Hoehn and Yahr scale; UPRD.
Unified Parkinson’s disease scale; UPRDS-III: matection of UPRDS; Stage: p value of stage fact
Subtype: p value of subtype factor; Stage x Subtiypteraction between factors; Significant p valaes
bolded.
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Figure 1. Performance of all physical capacity components.
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Table 2. Correlation coitients between clinical outcomes and performance of functional capacity tests.

UpperTest LowerTest Pegboard 6MWT  TUG BBS

AR-dominant
Age
(years)

Age of onset
(years)
HY

(points)
UPDRS-III
(points)
TD-dominant
Age
(years)

Age of onset
(years)
HY

(points)
UPDRS-III
(points)

AR: akinetic-rigid subgroup; TD: tremor-dominantbguoup; For variables abbreviation see Metha
section. Significant correlations are bolded.

0.14 -0.19 0.19 0.05 0.42 -0.20

0.11 -0.08 0.22 -0.16  0.52 -0.36

-0.65 -0.56 0.44 -0.79 0.68 -0.75

-0.69 -0.39 0.65 -0.76 0.52 -0.59

0.00 -0.38 -0.04 -0.24 0.00 -0.48

0.07 -0.31 -0.29 -0.27 0.11 -0.19

-0.30 0.06 -0.03 -0.18 0.46 0.40

-0.45 0.07 0.45 -0.48 0.09 -0.02

Jankovic & Kapadia, 2001). Howevéehese studies failed to  number of lesions in the cortical areas, especially the frontal
consider some patient characteristics which are decisive t@ortex, it would be expected that they would also perform
motor performance such as age, age at the onset of diseagp®orly on the cognitive tests, since this performance is
or even UPRDS score. The subgroups in these studies wergirectly related to cortical lesions (Calabresi, Picconi,
not similar in these characteristics (Alves et al., 2006; GrayParnetti, & Di Filippo, 2006; Owen, 2004). Therefore,
et al., 2009). Thus, our study presents a different approach¢onsidering that patients in both subgroups have the same
when evaluating all groups with the same anthropometriccognitive and clinical status and are generally the same age,
and clinical characteristics (with the obvious differences yet they behave differently as the disease advances, it is
between HY and UPRDS scores for different disease stageguggested that other features are responsible for these
we assure that these features are not responsible for ouesults. Since both subgroups have different biochemical
results. profiles, one possible explanation for our results is that the
One theory raised by some researchers iNRaiatients’ factors responsible for th&R profile could accelerate the
disease evolution is steeper than TD because they havphysiological ageing process. This is supported by the
more dispersed brain lesions, affecting the frontal and motomotion that despite the development of disease earlier in
cortex (Bonnet, 2000; Helmich et al., 20150, these lesions  TD, patients of both groups have the same age at death
tend to be greater in number as the disease advanceg$lelmich et al., 2012). However this is a theory that needs to
(Helmich et al., 2012) and this was used by Barbieri et al.be investigated and therefore, no firm statements can be
(2012) to explain the poorer performance on physical capacitymade at this time.
components of patients at higher disease stages. Therefore, This study has some limitations such as the low number
in a first sense, this theory could be used to explain whyof subjects and its cross-sectional design, which in a
mild AR patients show a higher decrease in the performancdongitudinal investigation could reveal new and more precise
of physical components tests than TD. information about the progression of disease as shown by
However our results on patientgognitive status do the physical capacity components of both PD subtypes.
not confirm this hypothesis. Siné& patients have a greater However we were successful in demonstrating thiatand
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TD patients behave differently as the disease progresses. state of patients for the cliniciadournal of Psychiatric
Hence, we showed that it is highly valuable to consider both ~ Research, 1), 189-198. _ o
the disease subtype and stage in day-to-day life at the clini©obbi. L., Barbieri, E Vitorio, R., Pereira, M., &eixeira-Arroyo,

to precisely prescribe exercises fit to the needs of each C: (2011). Effects of a Multimodal Exercise Program on
patient Clinical, Functional Mobility and Cognitive Parameters of

Idiopathic Parkinsors Disease Patients. 1 Lazinica (Ed.),
Parkinson$ Diseaséd Book 6: Inech.
Goetz, C. G PoeweW., Rascol, O., Sampaio, Cte®bins, GT.,
Counsell, C., ... Seidl, L. (2004). Movement Disorder Society
Task Force report on the Hoehn afahr staging scale: status
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doi: 10.1002/mds.20213

Conclusion
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subgroups are different in the performance of some physical
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