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Results: The PD patients made hypometric movements, and the amplitude was further decreased when they performed the secondary task at the same time. There was no significant change for the control subjects. Conclusion: The unpaced motor task was less automatic for the PD patients than for the control subjects, and hence more subject to interference from a secondary task. We relate this to the underactivation of the supplementary motor cortex (SMA). Key Words: Parkinson’s disease-Attention-Aknesia.



Summary



Objectives: The aim was to investigate whether patients with Parkinson’s disease (PD) make movements that are of smaller amplitude when required to attend to a secondary task at the same time as performing a motor task. Methods: Thirteen patients with idiopathic Parkinson’s disease (mean age, 67.1 yrs) and 14 healthy control subjects (mean age, 66.2 yrs) were tested. The motor task was repeated opposition of the thumb and forefinger and the secondary task was a lexical decision task.



In a previous article,’ we reported that patients with Parkinson’s disease (PD) are less micrographic if they are presented with visual targets or are constantly reminded to write large letters. It was argued that these cues might act by drawing the attention of the patients to the need to produce movements of a normal amplitude. If this is so, it should be possible to show that the movements would become more hypometric if the attention of the patients was drawn to the performance of a secondary task. It is well known that PD patients are impaired if they are required to perform two motor acts at the same time. This was shown by Schwab et a1.2 who required the patients to press a bulb repeatedly while drawing with the other hand, and by Benecke et al.3 who required the patients to oppose thumb and forefinger (“squeeze”) at the same time as bending the elbow (“flex”). Recently, Morris et al.4 reported that the stride length of PD pa-



tients is reduced if the patients are required to repeat sentences or recite the days of the week backwards. In all these experiments, the patients were required to perform two motor acts simultaneously. It could therefore be argued that the findings suggest an impairment in “motor ~ l a n n i n g . ”The ~ aim of this experiment was to investigate whether the amplitude of continuous movements would be decreased if the patients were distracted by a secondary task that was not a motor task. In this experiment, the patients were required to perform a lexical decision task at the same time as performing continuous flexions and extensions of the thumb and forefinger. The lexical decision task was to identify non-words in passages of continuous prose that were presented using a loudspeaker. Continuous prose was deliberately chosen so that the pacing of the words would not entrain the pacing of the finger movements. We compared three conditions. In the “paced” condition, the subjects repeatedly opposed finger and thumb with the pacing being given by tones. In a second, “unpaced” condition, the tones only continued for 5 seconds and the subjects were then required to continue performing at the same rate. In the third, “simultaneous” con-
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that any opposing movement of these digits rotated the spindle relative to the case of the potentiometer. A voltage gradient was produced by applying a +lO-volt supply to one end of the resistive track of the potentiometer. The other end was connected to a 0-volt terminal, and the slider was connected to an analog input converter in the computer. Thus, any movement of the spindle, which was directly connected to the slider, produced a varying voltage output. In this way, a maximum change of angle of 107” produced a voltage difference of 5.44 volts. The voltage gradient of the potentiometer and the corresponding time were read into the computer every 8 msec. The apparatus was recalibrated weekly.



dition, the subjects performed the motor task unpaced, but were required to perform the lexical decision task at the same time.



METHODS Subjects We tested I3 patients with mild to moderate idiopathic Parkinson’s disease and 14 control subjects. Eleven of the 13 patients and all of the control subjects participated in the experiment described in a previous article.’ The mean age for the control group was 67.1 years (standard deviation [SD] 8.31) and for the patients 66.6 years (SD 9.16). All subjects except one patient were right-handed. Table 1 presents details of individual patients, including Webster6 scores and Hoehn and Yahr stage^.^ The patients were stable on individual drug regimens at the time of testing and none were dyskinetic. The time of testing was standardized to 2Yz to 3 hours after the last dose of dopaminergic medication. There were no differences between the patients and control subjects in three subtests of the WAISS: vocabulary, similarities, and digit span. None of the control subjects had any known neurologic impairment or were taking any medication that affects the central nervous system. All subjects gave informed consent, and ethics committee approval was obtained for the study.



Procedure The bars of the apparatus described above were attached to the index finger and thumb of the dominant hand. The subject was asked to rest the elbow on the arm of the chair, keeping the forearm upright. The task consisted of opposing the index finger and thumb at a rate of approximately two per second. When the subject was ready, the experimenter started the computer. After 2 seconds, a tone marked the beginning of the trial. There were three conditions. For each condition, the subjects made the required movements for 40 seconds. The first condition was “paced.” The computer generated tones every 500 msec for 40 seconds. The subjects were required to make a movement at each pacing tone. The second condition was ‘‘unpaced.” The computer generated tones for the first 5 seconds at the same rate as in the previous condition. The subjects were instructed to keep pace with the tones. They were also informed that the tones would stop, and that after that they should maintain approximately the same rate. The subjects



Apparatus The apparatus consisted of two metal bars connected to a standard potentiometer (10 k a ) . The bars were arranged so that one of them was rigidly fixed to the outer casing of the potentiometer and the other was connected to its spindle. During testing, one bar was attached to the index finger and the other was attached to the thumb so TABLE 1. Details Patient no
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Brad, bradykinesia; Rig, rigidity; Trem, tremor; Total, total Webster score; HY, Hoehn-Yahr staging; Voc, vocabulary (WAIS); Sim, similarities (WAIS); DS, digit span (WAIS). WAIS age-scaled scores are presented. MG, complaint and documented micrographia in everyday life.
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were told not to count mentally while performing the movements. The last condition was “simultaneous.” The motor task was the “unpaced” task but a lexical decision task was presented at the same time. In the lexical decision task, the subjects were required to report at the end of the trial the number of non-words that appeared in passages of prose. The passages were recorded on a tape recorder by an English speaker. Each passage contained 3-5 nonwords. The playback of the passages was started 5 seconds after the beginning of the trial. One passage was played on each trial. The prose passages are given elsewhere.’ Before the experiment began, there was a training session. A 10-minute break was given between the end of the training session and the beginning of the experiment. There were two trials for each condition. Each condition was tested on a different day in the order “unpaced,” “paced,” and “simultaneous.”



minima and the corresponding times were used to calculate the amplitude of the movements and their duration. Movement amplitude was the difference between the distance between the bars at the beginning of the movement (minimum) and the distance between the bars at the end of the movement (maximum) in degrees. Rate was the number of movements produced in a given time interval divided by the duration of that interval and was expressed in movements per second (mov/sec). Velocity was calculated by dividing the movement amplitude by its duration (the difference between the times corresponding to the minimum and maximum distance between the bars which delimited a movement) and was expressed in degrees per msec. The total duration of a trial was 40 seconds. Data for the initial 10 seconds of each trial were discarded because the subjects were becoming accustomed to the task. This left a 30-second test period.



RESULTS Data Analysis The raw data consisted of a succession of points expressing the distance between the two metal bars (in degrees). These points were plotted against the corresponding times, and the successive minimum and maximum distances between the two metal bars were chosen with a cursor. The first value when the distance between the bars started to increase was taken as the beginning of a movement (minimum). The first point at which the distance between the bars stopped increasing, before starting to decrease again, was taken as the maximum. The estimated error of these measurements of minima and maxima was smaller than 0.5”. The maxima and



Rate A 2 x 3 ANOVA showed that overall the patients produced movements at a slightly higher rate than the controls (F [1,25] = 12.39, p < 0.01). Whereas Figure I A shows that for the patients the rate tended to be higher in the simultaneous condition, neither the main effect of condition nor the interaction between condition and group were significant. Amplitude Overall, the patients produced smaller movements than the control group (F [1,25] = 8.80, p < 0.01). The
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FIG. 1. Results for patients (triangles) and control subjects (circles) in “unpaced” (Unp), “paced” (Pac), and “simultaneous” (Sim) (A) rate, (B) amplitude, and (C) velocity.
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HYPOMETRlA IN PARKINSON’S DISEASE main effect of condition was also significant (F [2,50] = 18.82, p < 0.001) and so was the interaction between group and condition (F [2,50] = 136.32, p < 0.02). The interaction was the result of the fact that the effect of condition was significant for the patients (F [2,24] = 24.77, p < 0.001) but not for the control group (Fig. 1B). We looked at the interaction between group and condition, including only unpaced and simultaneous, in the ANOVA. The interaction remained significant (F [ 1,251 = 7.22, p < 0.02), reflecting the fact that the difference between simultaneous and unpaced was significant for the patients (df = 12, I = 6.56, p < 0.001) but not for the control group. If only unpaced and paced were included in the ANOVA, the interaction (group versus condition) approached significance (p = 0.06). As can be seen in the graph, for the control subjects, there was a slight increase of movement size from unpaced to paced, whereas for the patients, there was a slight decrease from one condition to the other. These differences between conditions were not significant for the control subjects but approached significance for the patients (p = 0.08). All the results for amplitude were confirmed if “rate” was included as a covariate in the analysis: the differences observed in terms of amplitude are not therefore the result of simply differences in rate of movement execution.



Mean Velocity The movements were slower overall for the patients than for the control group (F [1,25] = 4.73, p < 0.05). The main effect of condition was also significant (F [2,501 = 6.51, p < O.Ol), but the interaction between group and condition was not significant. The movements were slower overall in simultaneous than in unpaced (df = 26, t = 3.19, p < O.Ol), but the difference between unpaced and paced was not significant (Fig. 1C). Lexical Decision Task The frequency of correct responses was similar in the two groups both when the lexical decision task was performed on its own and when it was performed with the motor task. When the lexical decision task was performed on its own, 69.5% of the patients and 57% of the control subjects reported the correct number of non-words. When the task was performed at the same time as the motor task, the figures were 69% of the patients and 68% of the control subjects. The differences between groups was tested for each presentation of the lexical decision task using Chi square. There were no significant differences between the groups



whether the lexical decision task was performed with the motor task or on its own. There was also no significant difference for either group between the scores when the lexical decision task was performed with the motor task or on its own.



Correlation With Severity of Disease We calculated the reduction in amplitude in the simultaneous condition compared with the unpaced condition, and correlated this reduction with the Webster scores. The correlation was 0.68 (Spearman rank difference correlation, p < 0.05).



DISCUSSION The PD patients produced hypometric movements when required to repeatedly flex and extend the thumb and forefinger. They made these movements at a slightly higher rate than the control subjects whether the task was paced or unpaced. However, the fact that the patients made movements of smaller amplitude was not simply the result of this slight increase in rate. The addition of pacing cues (paced condition) did not significantly affect either the rate or the amplitude of the movements. Georgiou et a1.” reported that, when required to make a series of choices between pairs of buttons, PD patients were quicker to choose between the next two buttons in the sequence if the movements were paced by a metronome. However, in the present experiment, the PD patients performed the movements at a slightly higher rate than the control subjects, perhaps because their movements were smaller. It is still true that the amplitude of the movements of the PD patients did not increase when external pacing cues were given. It has been shown in other studies that PD patients perform movements of normal amplitude if given external cues that specify the required amplitude,14 but there are no studies which show that the movements are normal in amplitude if they are paced. When performing the secondary task at the same time, the PD patients reduced their movements to a greater extent than did the control subjects. However, for the lexical decision task, there was no significant difference between the performance of patients and control subjects irrespective of whether the task was performed on its own or at the same time as the motor task. The greater reduction of movement amplitude for the patients when they performed the secondary task was not the result of their having a greater problem with the secondary task. These results suggest that the fact that PD patients are poor at performing two motor acts simultaneously2*3is not solely the result of a specific impairment in the planning of two movements at the same time. The patients
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are also impaired at performing one motor act when required to perform a non-motor task at the same time. The effect of distraction can be explained in terms of the distinction that psychologists draw between “automatic” and “non-automatic” or “controlled” processing.l’,’2 The degree to which a task is automatic can be measured by assessing the degree of interference shown when a secondary task is performed at the same time. For example, normal subjects are able to generate verbs at the same time as performing an overlearned motor sequence, but if they are required to generate verbs during the learning of a motor sequence, they make errors on the motor sequence task. l3 In the present experiment, the unpaced task was relatively automatic for the control subjects: the trend toward a smaller amplitude for the simultaneous compared with the unpaced condition was not significant. For the PD patients, on the other hand, there was considerable interference during dual task performance, and this implies that the task was not automatic for these patients. An alternative possibility is that the task involved controlled processing for both groups, but that the processing resources are reduced in patients with Parkinson’s disease. The fundamental cortical abnormality in PD patients is the underactivation of the supplementary motor cortex (SMA).’43’5The SMA is strongly activated in normal subjects during self-paced movementI6 and is underactivated in PD patients when they perform self-paced movements.17 Furthermore, the SMA is especially involved in “open loop” performance where a motor task is run off automatically and without external cues that specify the sequence of movement^.'^"^ Oliveira et al.’ have shown that PD patients can compensate for their poor performance if they are given visual targets to specify the correct amplitude or constant reminders that they should produce movements of large amplitude. Morris et al.4 have also reported that the patients can compensate when walking if they are shown the desired stride length, and are then required to guide their performance by constantly reminding themselves of that amplitude. These effects may occur because the patients are encouraged not to respond automatically but to respond under attentional control. The question arises as to why PD patients can not fully compensate even when they are not given external cues to direct their attention to the task. Brown and Marsden2’ have suggested that processing resources might be reduced in Parkinson’s disease, with the consequence that the patients do not attend as efficiently as normal subjects. They have shown that the reaction time of PD patients on the Stroop task was prolonged when they had to generate random numbers at the same time.20
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D’Esposito et a1.2’ reported that the anterior cingulate and dorsal prefrontal cortex are activated during dual task performance, as measured by positron emission tomography (PET). There is substantial evidence from PET that these areas are involved in a t t e n t i ~ n , ’ and ~,~~ both areas are known to be underactivated in Parkinson’s disease. 14,1?,23 Acknowledgments: This work was funded by the McDonnell Pew Foundation, Medical Research Council (England), and the Conselho Nacional de Pesquisa, CNPq (Brazil).



REFERENCES 1. Oliveira RM, Gurd JM, Nixon P, Marshall JC, Passingham RE. Micrographia in Parkinson’s disease: the effect of providing external cues. J Neurol Neurosurg Psychiatry 1997;63:429433. 2. Schwab RS, Chafetz ME, Walker S. Control of two simultaneoua motor acts in normal and in parkinsonism. Arch Neurol Psychiatry 1954;72:591-598. 3. Benecke R, Rothwell JC, Dick JPR, Day BL, Marsden CD. Performance of simultaneous movements in patients with Parkinson’s disease. Brain 1986; 109:739-757. 4. Morris ME, Iansek R, Matyas TA, Summers JJ. Stride length regulation in Parkinson’s disease: normalization strategies and underlying mechanisms. Brain 1996;119:551-568. 5. Marsden CD. The mysterious motor function of the basal ganglia: the Robeit Wartenberg Lecture. Neurology 1982;32:515-539. 6. Webster DD. Critical analysis oJ the disability in Parkinson’s disease. Mod Treat 1968;5:257-282. 7. Hoehn MM, Yahr MD. Parkinsonism: onset, progression, and mortality. Neurology 1967;17:427442. 8. Wechsler D. WAIS-R Manual. New York, NY: The Psychological Corp, 1981. 9. Oliveira RM. Hypometria in Parkinson’s Disease. Oxford University, DPhil thesis, 1994. 10. Georgiou N, Iansek R, Bradshaw JL, Phillips JG, Mattingley JB, Bradshaw JA. An evaluation of the role of internal cues in the pathogenesis of parkinsonian hypokinesia. Brain 1993; 116:15751587. 1. Norman DA, Shallice T. Attention to action. In: Davidson RJ, Schwartz GE, Shapiro D, eds. Consciousness and SelfRegulation: Advances in Research and Theory, vol4. New York, NY: Plenum Press, 1986. 2. Allport DA. Attention and performance. In: Claxton GL, ed. New Direction in Cognitive Psychology. London: Routledge, 1980. 3 . Passingham RE. Attention to action. Trans Royul Suciety 1996;351:1423-1432. 14. Playford ED, Jenkins IH, Passingham RE, Nutt .I,Frackowiak RSJ, Brooks DJ. Impaired mesial frontal and putamen activation in Parkinson’s disease: a PET study. Ann Neurol 1992;32:151-161. 15. Rascol 0, Sabatini U, Chollet F, et al. Supplementary and primary sensory motor area activity in Parkinson’s disease. Regional cerebral blood flow changes during finger movements and the effect of apomorphine. Arch Neurol 1992;49:144-148. 16. Passingham RE. Functional specialization of the supplementary motor area in monkeys and humans. In: Luders HO, ed. Supplementary Sensorimotor Area. Advances in Neurology, vol 10, 1996: 105-125. 17. Jahanshahi M, Jenkins IH, Brown RG, Marsden CD, Passingham RE, Brooks DJ. Self-initiated versus externally triggered movements. I. An investigation using measurement of regional cerebral blood flow with PET and movement related potentials in normal and Parkinson’s disease subjects. Brain 1995;118:913-933.



HYPOMETRIA IN PARKINSON’S DISEASE 18. Jcnkins IH, Brooks DJ, Nixon PD, Fmckowiak RSJ, Passingham RE. Motor sequence learning: a study with positron emission tomography. J Neurosci 1994;14:3775-3790. 19. Bwcker H, Dagher A, Ceballos-Baumann A, et al. Role of the human rostra1 supplementary motor area and the basal ganglia in motor sequencing. Submitted for publication. 20. Brown RG, Marsden CD. Dual task performance and processing resources in normal subjects and patients with Parkinson’s disease. Brain 1991;114:215-~31.



42 7



21. D’Esposito MD, Dejre JA, Alsop DC, Shin RK, Atlas S, Frossman M. The neural basis of the central executive system of‘ working memory. Nature 1995;378:279-281. 22. Posner MI, Petersen SE. The attention system of the human brain. Annu Rev Neurosci 1990;13:25-42. 23. Samuel M, Ceballos-Baumann AO, Blin J, et al. Evidence for lateral premotor and parietal overactivity in Parkinson’s disease during sequential and bimanual movements: a PET study. Bruin 1997;120:963-976.



Movement Disorders, Val. 13, N o . 3, 1998



























des documents recommandant







[image: alt]





sequencing in Parkinson's disease - Research 

Jan 14, 1993 - entire pathway was initially illuminated, and with each successive button .... software, and the patients with Parkinson's disease who gave so freely of their time. 1 ... Critical analysis of the disability in. Parkinson's disease.










 


[image: alt]





Saccadic hypometria in drug-naÃ¯ve and drug-treated ... - Research 

These results are discussed in terms of the roles of cortical dopamine and working memory .... be used to explore the pathophysiological basis of oculomotor abnormalities .... The metrics for the reflexive saccades are shown in Table 2. There.










 


[image: alt]





in patients with Parkinson's disease - Research 

response, were displayed as vertical bars on an oscilloscope screen 60 cm before the subject. ... played as two vertical bars 2 cm in length on an oscilloscope.










 


[image: alt]





Oculomotor Abnormalities in Parkinson's Disease - Research 

cal direction (Fig 2, 3). The smooth pursuit movement was found to be saccadic or stepwise in six of 18 patients examined for the horizontal direction and in 12 of ...










 


[image: alt]





Gait variability in Parkinson's disease - Research 

Oct 30, 2010 - teristics of gait variability in PD on and off medication under single and dual task conditions. Fifty people with PD were assessed twice at home ...










 


[image: alt]





movement preparation in parkinson's disease - Research 

The effects of advance information on movement planning in parkinsonism were ... subjects to initiate movement on the basis of advance information, although such ..... Also shown in Table 2 are the 'specification times' for each of the three ...










 


[image: alt]





abnormal ocular movements in parkinson's disease - Research 

Items 1 - 14 - Conversely, vestibulo-ocular function has been reported by. Reichert et al. ..... Table 2 shows the main quantitative results of the different horizontal oculographic data observed in ...... Basis of Ocular Motility Disorders. Edited b










 


[image: alt]





Response slowing in Parkinson's disease - Research 

1998; 35: 99Â±115. Mosteller F, Tukey JW. Data analysis and regression. Reading. (MA): Addison-Wesley; 1977. Mullis RJ, Holcomb PJ, Diner BC, Dykman RA.










 


[image: alt]





Parkinson's disease - Research 

Motor Behavior Laboratory, ... Temporal movement control in patients with Parkinson's disease. Materials and ... mass-lever system. ... microswitch located at 200 closed the electrical ..... of the integrated agonist EMG activity for the PD patient.










 


[image: alt]





Automatic postural responses in the cat - Research 

related to the displacement of the center of mass and ..... mass shifted tailward with respect to the feet. ..... ing EMG responses represent a more accurate pic-.










 


[image: alt]





Dive efficiency versus depth in foraging emperor ... - Inter Research 

Mar 16, 2010 - We attached time-depth recorders (Mk9, Wildlife. Computers, 6.7 Ã— 1.7 Ã— 1.7 cm, 30 g) to 3 female and 2 male penguins between 20 April and ...










 


[image: alt]





Response initiation delays in Parkinson's disease patients - Research 

the target force levels. The reaction delay was localized in the pre-motor component, suggesting that the longer response initiation time observed in PD patients ...










 


[image: alt]





cerebellum in Parkinson's disease Motor urgency is ... - Research 

Mar 20, 2008 - This article cites 42 articles, 23 of which can be accessed free at: ... the recruitment of an accessory motor pathway involving the ... Behavioural analysis ... Using CAPP software, the original emission scans in ECAT7 file.










 


[image: alt]





Research Article Disease Control in Age Structure ... - Marc Choisy 

Publications, 1992. [16] P. Rohani, X. Zhong, and A. A. King, â€œContact network structure explains the changing epidemiology of pertussis,â€�. Science, vol. 330, no.










 


[image: alt]





Peripheral constraint versus on-line programming in rapid ... - Research 

Page 1 ... Overall the data support a continuous model of processing, one in which pro- ..... mm were identified; (2) the mean and standard deviation of those values ...... were presented at the conference for the North American Society for the ...










 


[image: alt]





release of isometric force in Parkinson's disease - Research 

50- co o0. 900-. 6). 800. ,. 700- a. = |O. PDTREATED |. Â° Z o-0. 1200 as. 100-. Cu3. GENERATION ..... Parkinson's diseae. J Neurol Neurosurg Psychiatry 1984;.










 


[image: alt]





impairment of rapid movement in huntington's disease - Research 

movements and the peak frequency of finger and hand tremor were analysed as a ..... extensions (B) in a 32-yr-old male HD patient with predominantly distal .... A 30-yr-old female with Sydenham's chorea due to recurrent streptococcal.










 


[image: alt]





sequencing in parkinson's disease 

ABNORMALITIES IN PROGRAMMING AND CONTROLLING ...... the PD than the control group (F( 1,41) = 4.0, P = 0.052 and F(l,41) = 5.5, P < 0.025, ...










 


[image: alt]





CD46 in Meningococcal Disease 

Aug 18, 2008 - The title. Copyright. American Association for the Advancement of ..... Dashed entries indicate no detectable levels of bacteria in blood. wt, wild ...










 


[image: alt]





Human automatic postural responses: responses to ... - Research 

1988). Does the organization of postural responses follow the same rules in ..... amplitude. 1.0. 190 m. E. 160 o ~ g m 130 a. 100. 70. A. 220. 190. E. 160 o ~.










 


[image: alt]





maladie parkinson 

En 1817, le mÃ©decin anglais James Parkinson publie â€œEssay on Shaking. Palsyâ€� dans lequel il dÃ©crit les manifestations de la maladie qui porte maintenant son ...










 


[image: alt]





Response choice in Parkinson's disease 

The main statistical procedure was repeated-measures analysis of variance (ANOVA) ..... this precise instruction was used when explaining the nature of the task to the subjects. .... Quarterly Journal of Experimental Psychology', 4, 11â€”26.










 


[image: alt]





Jonides (?) Voluntary versus automatic control over the mind's eye's 

Additionally, for half of the subjects, the detection condition included 30 catch trials (no target presented) randomly selected from the three gaze direction cues.










 


[image: alt]





Jonides (?) Voluntary versus automatic control over the mind's eye's 

cilitated when a target appeared at the location where the eyes were looking (the cued location). This facilitation effect occurred early, was relatively short-lived, ...










 














×
Report Hypometria in Parkinson' s Disease: Automatic Versus ... - Research





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



