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ABSTRACT

Received: 20 Dec 2017 During life, many factors cause functional impairment and imbalance in body balance process.

Accepted: 30 Jun 2018 i One of these disabilities and functional impairment is Parkinson's Disease. Therefore, the purpose of this
Available Online:01Apr2020  :  study was to investigate the effect of attentional instructions and exercise with resistance socks on the
¢ static and dynamic balance of Parkinson's patients.

In order to investigate this, 25 females (MeanSD: 62.20+2.31) were purposefully
selected among the patients with Parkinson's disease with over 60 years of age in Shahrood City and were
randomly assigned into five experimental groups: 1. External attentional instruction group along with
exercise with resistance socks; 2. Internal attentional instruction group along with exercise with resistance
socks; 3. External attentional instruction group along with exercise without resistance socks; 4. Internal
attentional instruction group along with resistance exercise without socks; and 5. Resistance exercises
group without socks and without justifying instructions. The training protocol of present study was 90
minutes, three times a week for 8 weeks in a state of exercises in water for each of the five groups of
resistance and non-resistance training. The static and dynamic balance of participants was recorded in
the pretest-posttest phases.
[(ESTE The findings of One-way Covariance Analysis (ANCOVA) showed that the external attentional in-
struction group along with exercise with resistance socks performed better than other groups in the static
equilibrium index, only in the open eye conditions (P= 0.04, n?=0.31). These findings were repeated in the
dynamic equilibrium index (P=0.02, n?= 0.44).

Key words: ¢ [STTITERT According to the findings of present study, it is suggested to coaches and therapists to use
Resistance training, external attentional instructions along with exercise with resistance socks during their training and modi-
Attention, Parkinson's fying interventions in the water to improve the patient's static and dynamic equilibrium. However, future
Disease, Balance supplementary studies are suggested.
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Extended Abstract

1. Introduction

hroughout life, many factors cause the body’s

balance processes to face disorders and func-

tional defects. One of these disorders and

functional defects is Parkinson disease [1].

In this disease, due to disorders in the brain,
symptoms such as tremor, gait disturbance, movement, im-
balance and lack of coordination are caused [2]. Therefore,
the study of factors and methods affecting the improvement
of balance in these patients can be of great importance to
improve the quality of life of these people.

Although previous research has examined the effect of
factors such as attention instructions and resistance training
separately on improving the balance of the elderly, how-
ever, no research has been conducted to investigate the ef-
fect of attention instructions along with resistance training,
especially with the use of resistance socks on improving the
balance of Parkinson patients. So, the aim of this study was
to investigate the collective effect of attention instructions
and water resistance training on improving the balance of
Parkinson patients.

2. Methods & Materials

The method of the present study was quasi-experimental.
The statistical population of this study consisted of female
patients over 60 years of age with Parkinson disease in
Shahroud City. All participants signed the informed con-
sent form and the present study was approved by the re-
search committee of Ferdowsi University of Mashhad. A
total of 25 women with a mean age of 62.20+£2.31 years,
mean weight of 67.92+2.98, mean body mass index of
29.87+3.75, and balance confidence of 13.57+4.62 were
purposefully selected and they were randomly assigned to
five experimental groups.

The present study consisted of pre-test and post-test stag-
es. In the pre-test stage, participants first filled out a ques-
tionnaire of personal information and confidence in bal-
ance, then participated in some tests such as static balance
(in open and closed eyes) and dynamic balance (in open
eyes only). The training protocol of the present study was
90 minutes of water exercise for all 5 groups, in the form of
resistance and non-resistance exercises three times a week
for 8 weeks. Training protocols included 90 minutes of wa-
ter exercise with 15 minutes of warm-up and flexibility, 60
minutes of resistance training and walking in the water, and
15 minutes of cooling.
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In the first week, warm-up, stretching, and walking in wa-
ter were performed forward, sideways, and backward with
an intensity of 50-60% of heart rate. In the second week,
complex exercises, including rehabilitation, abdominal
twisting, and elbow to knee, were performed in addition to
the first week protocol and with an intensity of 60-65% of
the heart rate in water. In the third week, resistance exercise
was performed with abdominal muscles such as knee rota-
tion, knee holding and forward kicking in addition to the
second week protocol and with an intensity of 65-75% of
heart rate in water.

During the fourth to eighth weeks, the protocol of the third
week and walking with long steps, abdominal twisting,
kicking forward and rehabilitation were followed with an
intensity of 65-70% of heart rate in water. Participants wore
resistance socks designed to create more resistance while
walking in the water during resistance training. Immedi-
ately after the training sessions, participants in the post-test
phase participated in static and dynamic balance tests and
their scores were recorded.

3. Results

According to the results of One-way Analysis of Cova-
riance (ANCOVA) for comparing experimental groups in
the post-test stage with control of covariance variable (data
related to experimental groups in the pre-test stage), it can
be concluded that the static postural sways index in open
eye conditions showed a significant difference between the
experimental groups (Table 1).

According to the results of LSD follow-up tests, it was
found that there was a significant difference between the
external attention group with resistance socks and other
groups except the external attention group without resis-
tance socks (P=0.04). In other words, according to the
amount of effect size reported this difference was sig-
nificant. There was no significant difference between the
groups in other indicators related to static postural sways.
There was a significant difference between the experimen-
tal groups in the index related to dynamic postural sways.

According to the results of LSD follow-up test, it was
found that there was a significant difference between the
external attention group using resistance socks, with the
control group, and also the external attention group with-
out resistance socks (P=0.027). Also, the internal attention
group -regardless of whether or not to wear resistance socks
- was different from the control group. There was no signifi-
cant difference between the other groups.
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Table 1. Results of One-way Analysis of Covariance (ANCOVA) with pretest control

Statistics
Source of Changes
Degrees of Freedom F P Effect Size
General 4 0.34 0.84 0.07
Static postural sways in open eye Anterior posterior 4 2.22 0.04* 031
conditions
Lateral middle 4 0.52 0.72 0.10
General 4 0.34 0.84 0.07
Sty PEsiel SRR T Elise Anterior posterior 4 043 0.78 0.08
eye conditions
Lateral middle 4 1.73 0.18 0.27
Dynamic postural sways General 4 3.54 0.027* 0.44
SALMAND

* P<0.05
4. Conclusion

In general, it can be concluded that using these socks
while walking in the water and in other water sports, drift
and water resistance are used, which is normally performed
by the elderly and can be useful.

In general, according to the results of this study, it is rec-
ommended that during their exercises and corrective in-
terventions in water, educators and therapists use external
attention instructions and resistance training with resistance
socks to improve the static and dynamic balance of their
patients, especially patients with Parkinson who suffer from
balance problems. This method can have positive effects to
improve balance.

Due to the low sample size in the present study and other
possible limitations, this method could not be prescribed
with high accuracy for all Parkinson patients, so the need
for similar and complementary studies is still felt.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles are considered in this article. The
participants were informed about the purpose of the re-
search and its implementation stages; they were also
assured about the confidentiality of their information;
moreover, they were free to leave the study whenever
they wished, and if desired, the research results would be
available to them.

IRANIAN JOURNAL OF AGEING

Funding

The paper was extracted from the PhD. thesis or ex-
tracted from a research project of the first author, Fatemeh
Khodaei, Department of Motor Behavior and Sports Man-
agement, Faculty of Sports Sciences, Ferdowsi University
of Mashhad.

Authors' contributions

Conceptualization, Writing — review & editing: Fatemeh
Khodaei, Hamidreza Taheri, Mehdi Sohrabi; Methodology:
Hamidreza Taheri, Mehdi Sohrabi; Investigation: Fatemeh
Khodaei, Hamid Reza Taheri, Mehdi Sohrabi, Mohammad
Salari Zare; Supervision: Hamidreza Taheri, Mehdi Sohrabi,
Mohammad Salari Zare; Supervision: Fatemeh Khodaei,
Hamidreza Taheri; Funding Acquisition: Fatemeh Khodaei.

Conflicts of interest

The authors declared no conflict of interest.

Khudaei F, et al. Attention Instructions and Training with Resistance Socks on Static and Dynamic Balance in Patients. Iranian Journal of Ageing. 2020; 15(1):68-81.

—
70




Y o Loy VO 0590 Y44 Hly e 2’&! I[! “!

(S g 0l lowt 5l g1 g bamntl S35 i gl 92 (2 303 9 2 95 (S Sl s S
T 113 6Vl dozmo I ol e (g0 (T 5 Ml L yuses® (O s anbld
Ol el st sy 901y chiptin (g3 o2 23359 pole 0ASLAMS (23359 St yride 9 (5 12 155, 09,5 () p9 St ke 9 (IS 2 I8 (655 (gl )

Q‘ﬁ.‘ PAYR-V PRV ‘5..;5.3)5 olKasls s‘;f:)’)j f,lc PRUERE c‘s.:l)’)j o pdo g ‘5."5)? )b.:!) 05; Wbl
ol 09,0l 09 0L glo s Clens o (i3 pole oLl Sy 0aSLtils ( 558)g 95 s pole 09,5 jlaokiul Y

WaF 3T YA il s o

TR

9 SIS Gl 5l (S S 00 50, Shas Ak g Pl |y Sy (olss sloanal b gl Jolge (S Jobo o EIEE
cstoslio g s 52703 5 otz 5 (518 Joallygisd 3l gy eyl (25 Bt I sl yguniaS (6 o5 Lot sl

sl (gt )y lons Slags 9 e Jolos s
ey 0 Jlons Y0098l (s e Jlw £+ VL (yguniaS s 40 De (Lo e e5050 0l () 2 St L ETEETITEE
olyo &y (Sig s (795 Joslgis 09,5) (siialejl 09,5 iy 53 Bk oo oy 5 S iedin & g0 4y PYIV VTN (i
ol o &1 (92 (755 Joall s 09,5 Saglin ljo2 s (52 yoT ol yo s 59,0 st 5 ol g 09,5+ Shaglite 92 L o5
O (stagliin Sz 105 095 9 g2y (Laglie Sl yo oy 4y 59,0 (st 5 Joallygiund 09 Sels92 (g (Siaglie i o3
osiagliio pd g (Shaglie (2103 09,5 O 18 () ol 320 (giy po5 S0 i3S Sl (25 S Jesll s g 5 ez
Jolye 30 A ES 18 glgy g Liw) JolaT .9 aZim A oo 4y g aie 40 )l dw aiBo Ar 0l jo )55, Sl pad Ssj50 4

WAY 5 Qi bpds gl
IYAR (2059,8 VY sl oo s

o 2l oga3lm 9 0993l
08,5 il ptiz Laslyh )0 g5 iyl Jolss sl 4 45 oo oLt (ANCOVA) dolSy il s el sloazily
oaidly ¢l "=+ 1FY g P=+/-F) 5,5 Jas Wog,S plu 31 33 (Raglio Silys2 b o o5 ol o 4y (SS9 (o425 Joall g

=85 P=o [+ V) W S5 55 gy Jolas Lasls o Lo jlgunls’

el 50 295 (Mol cDlSan 5 iy yo5 (a2 b 295 o0 405 )iy 5 (s o e Brioss (o sloaiily 4y args LIFIIEDE Ao o Saglie (2 yo
ol Bz oai >yl (Laglie iz L (e olred 4y (g (75 slaealligins Sl low Shigy g Ll JolaS 0gge OgataS )l s lens
g o g 00T Lo lallas plosle U ks iy Joles

29 %lisn 9979 4 il S polaw ;0 Ygems pal cnl dodde

LT a2 oo sy 9,10 4y O yaiay IS > sl s lwals B>

CodeSy (&5 > Slacaly S9ua b alally ;5 Jolai 9929 3o
130 [ F] Consl 00528,085 (550l (yguaniaS, il 0 (S5
Oltess crl 5o JolaS ogute )-f§-° S by g Jalse oy
)1 (@b Coonl BT (S5 S 00 Yo (51
@by &5l oy &5 Oles (Jols Laa
[0] S oo hmogi (0ldl 5l (g pSal 0 1) oy el
Jhsl b altese (liime azgi 5,50 Jolse 3l S
ely J5uS g Jole g p Blidee oyl (gloasliy
ol @by Ban b Gl (] o ls 0 sl o2y
Kigy 30,5 935 ol by g 55, 5 0 ,Skac (gla gyl

4 (Jolas (6laayl)5 (T35 yn (b 4 (ks Jole
SIS Gl 3l (K0S (00 59 ,Shes a9 Pl Jlzro ],
otliIT 5l g e gt ) (o g0 S (sl a5
g ge ALl pras low (n FRlS Gl 4 gtk
4 oo (e g jhe 10 P s 4 g lows cl 5[N]
oy LS e85 9z (soBle (JBL 3l Ko (sraaly g3 ol
Y] 098 g0 Slomy]  oalod pac g Jolas pac S > o053
O 9 o O3 L duglie 1o (yguntaS )y 4 e o131
&S5 2 S 23U (39,95 e b il A cguniaS
Sk oo ] Yl il iy 9 WS 0 25 ) Jolas pac by

(0509 S e 9 (55 > i) 09,5 (o339 pole 2uSLAlS wgta (gugd B olS2lls cgptes 1 LES

+AA (A1) YIVAYY)Y cals
hamidtaheri@um.ac.ir : (Sig S Cony




st sl Joal g % R 4 i o (YY)

G guli.anzsls y (Jolas oSl oy g 9y 9 (5958
ks &5 Comd Sgpm a5 Lyl jo o3l a8 ols lis Ly
ol DIV s oo it 995 5l (6 g0 Jolss al,
b Josdlgiws 635 230 58 (GemiaS )l hlow o S
PO D) len 57500 e onS (gail 4y azss
S92 9 59° 7P Sdesllgind Sl (o) p 4 s
o, T (gloazdly aazslo y SguutaS )y less Jolos 05u2 52
Sor 4y Lulyd 18 (SguisS )l llew Jolas a5 0lo (Lad
stz Joallyghud (90 5 (Sigy0 ax g bl 5l 50 il ety
3929 (saBlise guli liores aia) cpl 1o Jo 24y [V ] 09
Gaizg 8 (VoY) o)) Sen 5 (50b] K55 cJlio (glp 1)l
Ohles Jolss 2 (298 slodaadlyginss Sl gy & 095
81,3 a8 ol ol Loy dalllas ol 9 axxsls,s  SgaminS )b
2 ol gl lee sl e 40 gl Solom g
i job 2 555 (90 42 Slg e dx s Ll yh s o
Ao oxl 5o yidion Olias plonil 4y LS ol by sais )57 e

TVO] sy o0 515 4 ) (lizren

Olas

lad o by gl gy 9 Joo3 L ¢ Sy 53]
ol 3k 45 ol iailes Bl SIS (55,00 ol &
31,81 45 05354 Jalad cyl sl gMae~ sras olKiwd oduzey
A5 sl a3 L 5 S5y 5 algisn (sipmeS o
Syt 2 Jole e S il o o lale 1 S [V]
el Jolai 0 Slae dgnp o] ezrga 4 5 (e (590
3 @oanie Slalllas [VV] cal 3,08 iy el g Do
5 sl b (s3lpn @l po ¢ 08 iy yed 8l L bl
AV ol oad alonil Jolas Sguge (S5 8y (32 p05 1pas]
Hlown 4 GEdios j0 lKes 5 5050 (Jie sl VA
Joled 39 9 Dlae yad 4 (08 Ol yel Aldacuie
Loy T amtlae oyl oo y il i (Lo a0 oy
Sl yod yo ailfaiz clal (g jlew b ol 3l <8, a7 ols yliss
JUs 4 g Al (lae 0508 e 4 Wi e (Slie
5 oz [VA] 09 ,ouie LQOT Sl o Slos dguge OT
Ol o5 0,90 S 5ol (g 0 42 S0 (S 10 35 o Ken
08 6 yeS et 5 0331 165 9 Jol aget 5 el
4 e (U Jolos haw Wlgi oo (Sieglie (205 iy &5
5 Sp08 i3l ol IVV] sty Sgage |y AlBitiz s
Gk 5 gl Jolss agm o Jlss 42 9 plasells eaglie
(Jloppas ol Cooal Bl Jlas (ol (o pe5 slagsd,
Ol Wige g Staslhe el slaghy; x5,
A aitialy 5 500 ot

b Gelge b pwyp 4 aR2SS Olidios Wiz e

6. Landers

Y o ol N 0 90 .1YAR Lo

losls plxil (solyy (o A ¢ 25, WS cl 0l
(SS9 (P o Sles s slagty, S
5 ol [Pl cod g sloarllygios ) eslid
Jsb 3 1) stz s sldeadlygiws (ul aiiles oo b Sl
shere sladodl) yig oz Gln o olul
38 5 a4 bossSTl Kaler oSl drwgs (gl
5 LS s b o5 ailgi e bo,Siles 5 cleye 10 [V]
(ATF B S lpe 4 (oW b Jeallygrns Sile
O)lee 9 lSS I (pol> Gl |y ossST 2l 4z
) olas o8kee o5 Jlis 4y g 00,5 35 pete 2l by

I5] s 1,3 it cou

argi o) gy dzgi (gilS y iTie (gloJenllygis y
P 988 oo Sshas |2l o) 05 o p (85 p5b i) 395
Laya o &S o S 3 3T g e drsi plS o e Jilio
aio) ol 50 oaliplol Cladod oaes [F] gl g0 35 yeie
azg bulyd & S (Jgym dx g gl Sblie o Slirios
sl 87 g (ou S Aal8l i loasli 1o S 9 Sg 50
434S gy, L5 ol S, 3 s L7 Al wlazils uST o8
b Belon oo Fayd Az Jlie 0 (Somdr s S n TS
6‘;3 Q:DU sa%‘c)s Q‘i‘ wL.u‘ » [‘\] Conl rod&bjm J—o-ﬁ
(59° 4y S Joallygins S5 4 o5 o ailalsT s
6)15‘55"'6[“"‘3:’.55)“&;&3435'@ o,ml)@fyw
ol 40 blhe 0 08 oo JpS ) CS o aS 05 o0
42 5) &S o Sl Bl a4y 0 (9,5 Bglare § &S > Sl 4z
2 Sl 605 3 SeS 4 b a3 00 03l s 41 (G395
3550 (S [0 098 Tolaslungz oS53 ols  (slaval 9
O3l s (Som 429 O S 2 4 &S aladliags
9 O‘ﬁb 9 C)‘)J Sleds! Ls‘)'.’ éjl.n&'.a Lg)‘..\fdf QSL“W
3979 Joe 9 Syl sl S ytie (glasily dlavly S (pizeen
s 3 0 L s 5 ol sloas ) Gubo 45700
Selg5 ¢ STyl solo 4y wiilei o0 (S (7 9) 293 Lol
bl 5 a5 092 walgs 5350 oy Joo (e g Lado
ansgs 428,50 j90 (gl ity [V 0] 05 (53, 5o dmts
S o SiloiaS sloodls (g 3l 90l 2 b a3
DNV ond cylas ,Slas 5

2 kzy il gy 595l 4 b g0 Sliios
e g 55 5 o Jlie (gly ilaiSls yy  Jolas glao Sloe

1. Internal focus of attention

2. External focus of attention

3. Constrained action hypothesis
4. Self- organized

5. Prinz’s common coding theory

SpisS3ly olows (SUgt 9 ] IS5 i Roglio Ol y9 U (0503 9 (h2g? S Sonllygiwd pi oot g (a1 debold

\Al




Y o Loy N0 0490 VY44 Ly

I

oS ol 4y ol Buion Cprizres 10,8 Ladl | asillas o
4 Slozel dai w5y Sgedue (g 8 olStils o2img3y
oledo ol o solail Jolas &y oleiel et (gl Jolas
&S dgd oo diwlss 0aiS TS, 3l gl 465 VP ()
P oy Ve JalS slaiel oy « sloiel pac) |) 095 sloiel]
WS ol (Sady als, slacdlad I glasels gl ol
Laays (solod slooyod JS' oz psleiio (nl 5o (9031 0509
(s 4 0B 003 (3392 YL Cunsliy oS SlasS o
Ol sy S Sy el Jolas & slael (o9 VL
b STl e Glasedlis 51,85 ¥0A (595 9 olnl 5o delifinsy
el el o s oy b ol b
55 03 o ol o o S i st 5 2251
913 &g S T IAY dazma (ygail (g3l 59y ok
LVVT 02 (5155 < TAD (laiedoygy (Siwrad o po

PV oEXIFY s paSilen by 5 Y0 55 o dmalr e §
0L uSiles PVIRVEVIAA (339 (S0lee (ruizron 5 JLs
GIVOVER/PY Jolas 4 slazel o YUAVENVD iy 095
stalos 09) gy o (SHolai yob 4 g sl widun 50
roglie iy poi ol yed 4 gy (o7 g Joalljgns 09)5)
Sl po3 olpon 4y (J9)0 (795 Joall gt 09,5 «lygx L
oy & (o (47 Jorlligiws 095 cOlygzr b (Jaglia
sty Joalligius 09,5 ligz g (aglie Sl el
Sy e 09,5 9 gz gy (Sreglie Sl e ol ye 4y gy
Sz (g sladealgins G9m 9 Shgz g (Jaglie
Oluds saled o BFauscs b syl Laas (gl 08§
sl |y Zd o 5 4 boipe (pol SIS 3doee o3
B8 o Fauscs b geles

292 3ol 9 o9l Ao g Jald il Gados

A 4l Ml EALST S 1905 sty o 0
acyge;l By o dalol 13.058,8 3 1,y Jolas 4y slazel 5 59,3
S 3 (i iy i a9 ] Jo ol
el JSgn oS CS 20 Gl pier Lulpd 0 leS) Ly
09,5 O 1o (lp Ol 0 39 iyl ©j90 4 pilo ricw
4 42in 50 )b duw g 4iBo A+ Saglia el g (Jaglie (p ye
B3y linyed Jald (g0l (sla Sy, 092 daan A Sane
Ol ol 9 90,5 p)5 aaBo VO L aads - a4y ol o
gl 1o ) oy g (hoglio Sliy a3 4B £ g iy Sllasi
ol 9 GRS (0055 05 o Jg) 4id 13091 252 s 4232 VO
ey 0oy F 5 B by e g glag ool o T 0 535,
¢ Soi3k aloz 3l oz Sl o (pgd asan 10 0 plowl 3
Proadlg Jolaaim JSSgy odle ol 41l 5 S0 U
B39 ey 43i8 50 0l plonil O 0 B lips wo o PO L
O8J g g3l (il &S5 egily (A2 Joo oS e b (gl
oy YO L PO Gul by g pgo aian JSTgy 1 ogdle gl 4y 405

2o e pel 4 B Jg cslazslsyy lasadl Jolss Sguge 5
Ol yoi LS 0 p2s8 laJandlygiws ;S0 gy Bon by
0’53943 d=>=97 Sgufs 4 ‘5’2.45&.4 9‘)5? )" solazl lg LY LS:“’BLEA
az g5 byl 0auits plomil yguicS b (6 5lews jlao lasedles jo
ied o Al3loe £a5 98 opl orez (608,50 Jlaxs! &
sy e pole Baiod Bus i) ol jo (aBlie guls 0g2g
2l 3 (Staglio Oy o3 9 (st 95 SloJoalljgiws (oxoz 3L

392 (SgmiaS )y hilont Sligs 9 Lol Jolos 39140 2

andllae (g9,

3l )8 (styddens Dladiod oye o polo dalllas g,
9 S [ 9° ATY ‘SL“J‘-‘-“)P:’ sz flol p oS
Ohbem Sligy 9 Lnal Jolas S 12 ©f 55 (Staglie Sy o3
 Geid ol ilel ansler ol 0sd (guspr (FgmisS
998 (ylias s Jlo £+ (YL (ygmataS )l 40 5 3 slos
03,5 dszlye liw,ed Sloys 351w 4 aF Sl o JuSas
ol [ Y+] asliten lalllae ool s (3o ol 5 ings
s oalitul (g )lors Al ye (hmias sl ") g ol elia )
g s 4 (Sl hlom eosbedie cnl il 2 [YV]
Dgeue yilae g Slatel LB (Suiypannds G 4 Ligd oo s
«88,8 Slaseios o glali sy 3l ookl b anlsl 43 098 co
a8 SNl 5 08 55 lar Ladigas Jolas 4y slazel g (5 Lo
Lol e5lou il ¢ Sy 0095 (AP (g ¢ Cumir
Sl s 4y Jolas 4 olazel g 6 po

‘)‘é sJéL&‘:‘ J”bﬁ 6[@6)14.:.3 PAE cé.:.’é.?ﬁ 4.3 65)5 Rﬂ-‘

akd 3955 (izren 9 )b g Ol e YUY mhaw (09
S5 00l L) 092 (GFguiaS )k hles o Sl plail gae
B ere ilen s (AL ES b | Sy (aatite
IS ‘sal.o.’{..),.g ey e 0 6 Ko ay C)..“.&L\S Jebeos caslllas
1 an b 1S 1l nns debha s b and 53
OB Ngiyg03] as ¢ pol anlllae M llasDlo 423,5 Hhas
anlys Bl aile oee cadons Cledlbl a5 wd ools ol
b Gl o Bauses b sl sl 5l oy g aile
Oliiors .Jigds Jieo po OB @L’:’J )| G CAB; M‘y )|)§
b g Wog B,k o g Golo daosls (5y5lanz Jolye plos jo
lloe gg,d 3l b8 00,8 0595 ol 2ol b BaS'eS b
2l g ogas 5 pY Slopdg (Bauses s 4
Loyl s g o0l alesl 4 999 g1z 5k )90 3,90 9 <D
A o] B (s yoT Aaliy j0 S0 a5l oy ylieds
alalST cols, o Bauses b ales.aile, aalyss byl

7. Hoehn & Yahr

Syl ol ylowt (Sligg 9 Wun] JSET yi (Aoglie Sy b (909 5 (k29 SWSoallygiurd 55T o)y K02 g 15 debld




[YY] o)) on g 1yguils .l oo al58 (6 50lioS™ lajcnaie
el (gl dhonsy S Glgie 4 1) Slpgz Gl VeV Jlo o
ool QI)L“‘..J S99 ‘.\3.))5 ‘5‘>|J.la g,:i)é Ls:.ojl.s.a CAL.)JAJ
L Bize Jawgd dliwg oyl oolainl 5,90 dduud (yuiored (o
3945 Sl g obwl cud yloslus 40 < YFVFY /AR 6 Lo

LI PRVORIRLIN PV

el s b g 4l S igye 55 05 59
SBALE & alhe gz SaS b siaglie olizyes
el Sludz (oo 0 il glao LS (59, oad paseiie
b dialgs- S35l 9,0 4z g5 09,5 50 ¢ ilhe 50 .S 5S o3
09° 8 oy iy ya3 plondl (> o Lty SIS > (5, b
ol ot (52 703 09,5 95 4y 0lyil 09,5 95 (il .igdh 3 seka ol
oglie Sligz (adisy e 9 sreslie Slygx dedsy b
09,5 (g 41 ooy 09,5 LSS (2 705 4y 9 WD (oS
09 Oeiead 9 2 Joallyghuns sy &l f g J 215

A ol J0 g pe Ay Seglie S ye 5l eoliul

Geizs 3 Bjloges iy 9 )lel (slaaloighy o0

45 EXCEL Jli8le 5 g V¥ a5eud SPSS Jf38le 5 )0 s 5y
0992 Jloy 99050 audsl (gla gy 3l g - plosl Vo NP
3 Btz slrodls dcgezme jl iy slaosls B> g Laosls
log,§ dulin gl 421,55 (ANCOVA) Luily lsS Julos
Dilped uiie J5uS L ol yen (y905l s al>pe 1 ctules]
(o305l Al e 50 (stalesl sloog 5 4y bogype (slaosls)
dulio glp 65 Lsng,yo)‘T 3 oeored s oolaswl
3 osesliie Alye 50 oy S oled .o ool Laog,S
I S R
2 809,89 Widgy prdans S p0 Jolas 4 slazel g Sy
g atd ()55 (5o siae gl AigS e ba el ol

Y o ol N 0 90 .1YAR Lo

Joél> &.ﬁaa)o solazul Oy94 ‘S‘Z.A’Lan s,:bg? Al roal

ot U oz (slaazin Job 0.0 plowl f o B 0
O oSS Qb il slapls L (23 ol 5 pou atin IS5y
Js ol o ao s Ve 80 Gas b g Jloish g ol & (495
Sl e 53 e goglie (a3 dail o O S 80l
szl sly (sloauds LS"‘)L ‘S:.ABLB.A ez 3l cg,:i 30 Sl pod
ol 350,5 o solizl O o (28, oy cpasm 40 yidoy Canglie
9")gulS (goleiitoy )b SaS Ly Sl o (ileal, 3
logles o+ FEVEY cllAR 0 lat 45 0z Lo [YY] o am
3 o alolB sl by o 4y yauST SHl g Sl oS
2 0983lm Al ye 5 JEWLS S b ¢ G a3 Ll ol
byl hilel 5 0,5 €555 Ligy g Ll Jolbai' slogygas)

MW RLIN

95 05 3 ol gangl (V ojlads pigad) (Jioglie g
# 4>l 0 &5 (lS- JlusS S iz L o bl
«hez LS 4l 0 95800 olaS L S5k Sy dawgs
4 058y oly e 0 45 8l )13 Byb 90 10 SsS S 90
Sz ol oobdl oz ay sl g o S Ol po s 5l
gl g0 0,9 &S >
Ol oy 45 05l s 50laS wilas gl 5 kS ol
Gl K5 08 ity 5 RS ol 095 s0 Sl o] J5-o
B oo g0 455 095 50 iy ooy o Sy JB L1, ol
398 5 ol g amo adlsl 128 ol 4y 0,8 (5 yidy Ceaglio by
o= 3R 3 3L e elr )0 dnS 98 (wizeen
9,0k Az 39 g0 Cuaglie 0l Joocte gley 5| oﬁg ol
S (o0 Sboml Ol plp 50 (5 e Cuglie Sz (I b ol o
208 G opplS g Jobes Lk ) JLio 4 9 20508 0904

8. Katsura

SpisS3ly olows (SUgt 9 ] IS5 i Roglio Ol y9 U (0503 9 (h2g? S Sonllygiwd pi oot g (a1 debold

\Ag




Y o Loy N0 0490 VY44 Ly

I

csoglie gz (9 (S axgS 09)5 2 ey S ulu by
O ojled loged) «P=+/+F) o)l 3929 (5,0 sine Cglis
Joaz 40 eads 5 5T 3l ojlail e 4y az g5 ¢ Koo Leay
Lgs o sloasls s 15 and dorgi B glis eyl ¥ ot
0d30 Wog,8 y (5l0 gine gl dliy] SolB by 4y
$loog)S G cligy (Sald Slilugi & bgyye (asld o ais
azxgi L. (Y o lods Jgaz) ol 0ayd (5 o sine aglds  dslo;l
dzrgi 09,8 (e o5 b (aseitin LSD (69,8 (i9e5] @l &
09)5 (rizped 3 S 09,5 Lt (oglie Olyg2 b olyen (S
979 Sl sire Solds «(staglie Sligz (9 (Foym 4zg5
3979 5| Jaid o (H90 Az g 09,5 (uizred (P21 YY) 8l
2l G tls Sglis S 09,5 b (aglie Sy poe 4

(Y o jlods Jlogad) auid 00y (510 sine glis Lnog )5

3

AP

-

stz s Sdeallygins 186 guyp Baa b pol> Gudos
Sllwgs s (teglie Olygz 3l eolazul b eglie oliy yas o

gy [+ 0 il 50 ol g 1 (g lobine

sl

Lol gol8 liluvgs (glo o &y bogy o (Srogs (slaasdly

(MeantSD) s Jasliadcdl ol 5 eSiles yg0 4 Ly 5
LQJS» O.;‘ 5 ol 00 ‘\jU Y 9 ) O)Lo.fb LS‘LQJB» 5
stalo3 gloog,F (rg03lms 5 1905l Sy yelis (oD
Oeired g Ll Jolas (gl diy w2y g 5L pter il 50
el o S3 gy Jolos (sl 5k etz b (rao Ll 3o
solin gl 48l (ANCOVA) LS Julos

e J7S b olyen (903l Al pe po (ctalejl sloeg S
A>ye o oiolejl (gloeg)S a4 bogye slresk) ilyen
J9az 30 008355 gl bl 1.0l ool ((yge3l st
U] 008 lilargs Lt 10 450 8 i g o P Lo
Gl e Sglis ctalojl (sloog ) oy il i Laily o
LSD 53,5 slapges] gl 4 dzgi L 05 o0 canlis
eglie Slig Lol yon gy 4255 09,5 (e 45 A aSeiie

Bl (a8 il 3o (5o peicin 3 Joilid LBl o0 g (el ) Sk

CR\RE L0 P PES) SRS Y
A i e Lol
DS gad bl Joled yad Ll W5 gad b L5 yad L -
Sl bl S gl g PWosle W eale sl
@l Fle (AL olad @l Fle S lad
YIYELSIPY  BINVEVYE VoA« [fY Ve IARENVES  WWAYEVEY Wia 2074 oselote  bomed
;,‘l 09> )’1 odlasul
VISVEAY  IfSENSY VVE-/¥ BIFVES] Y FIASEY/E) Voo l¥Y a9l siaglio
FIVEEVNVE  VISSEY/-s VY- [5) NOEDIDY  FINOEFAA VAXEISY gt L g ey
oy 3 ealizl
FNEEYND  OANEY/Y V¥V /0] VIEALY/FD VIVSLE/AE VIYAL-I$Y o9l cshegtie
YIAYEVFD  BIFREYYY VIYAEIYS DISFEYIM  YIVYEF/Y VDA ogalote g ey
gl 09> )‘1 edlsiul
YIPEEVY OJOAEY/N FAVEAY AAR=2 AN DIABES] Y VYVE-I£1 S9ilome (sheglie
FloSEOIfD  VISVEFIM VAYE /A VAYEVAY  VSVEYVY  YYEAD I g dag
Hyga 3l eolizul
/A7 AR 717V o[ANE- /¥R WAYENYD  WYIVSEVIVE AR S9eilome (sieglie
YIVENAL SISVEYIE VYV /¥ YIEVE/YY VIYES o VIYAE-ISA RS i
Jrs
VIOSE A O/OREYTA VY- I£Y YIAVEY/ 4 VIY\ES] 5 VEVE-IPA a9eilom

Syl ol ylowt (Sligg 9 Wun] JSET yi (Aoglie Sy b (909 5 (k29 SWSoallygiurd 55T o)y K02 g 15 debld




Y o ol N 0 90 .1YAR Lo

Loy siold bl yusie o bl B jouil g uSSlea .Y Jour

3 )lusliw! B poeitt paSilao
Time and Go ¢yge3f &1 yes 0955
wa ua&l.s
VO/VEEA/YY oseilote
] stegliie Slygx 5l oalil b Syt 4295
WY +V/50 o903l
: soglie Sl jlodlitul b (9> 295
Vo082 N/$0 a9eilorm
VFIYOE VAD 9ot
cstaglia g jloslizal gy oy 428
W/ ALYV 903l
WAE AN oeilute
) csioglio g 3l oslitul gty Sy dgs
Vel o\toIAS gz
N/ARESTAVS owoilbe
) Js
o351t J7S b 401,55 (ANCOVA) (il 55 Julows gulis ¥ Jgoior
lhb)la‘
Ol o
Slajll p F EHEES
YA <IN oIv¥ ¥ s
AR ofo¥* YIvY ¥ S (olB 3 et Ll 5 Ll 208 llusgs
AR -Ivy -loy ¥ Sl ol>
Y <IN -Ive f o
[+A /YA -I¥Y ¥ 2l (oolaB sy el oyl 50 Lyl il blgs
-Iyv /A vy ¥ She il
-I¥§ +-yy* Ylo¥ ¥ o Lgs s2el8 cliluogs

(S92 42 5509 )5 (S 0D (asein LSD (68,5 slacyge;
o 4295 09,5 52 Wwog)S plu by (Raglie Oy L ol en
R0k 0,10 929 (5,18 Shre Cagld ¢ Shaglie ol g2 (y9s
Sl Jorll s S 45 ol ot Lt ol csloazily
seglio Ol ygz sleoliiul b (Leglio iy po3 g (S92 (k29
e GamtnS )b ol ilan (sliwnl Jolad Sgags 43 ol atidlys
aS ols lis 5w bgy Sllug 4y bogspe slacols Joulox .ogus
stz sloJeall g 55,580 5 stolesl slaeg S
Ly sold Sllugs p Seglie Olys b (Saglie iy po

ol 3 gixo PS/+ 0 pelan jo*

45 355 008 b 5255 ) 40 b plov Ui 5 Ul 2el5
00licusl by 902 4255 (51209,5) sl ilisea (gloog 5 (s
(Soglie gz sl odlitl b (Fg)8 4295 Seglie g2
G990 Az 55 e Shaglie Sl yo2 jloolin] (g (g a8
(sl 8 i 5 (LS 5 glhie gz 3 oo
o bl 53 (IS 3 il ol lor il 5L
S99 gl (FgmainS )y o Slagy Sllusgs g a9
09,5 Sleil puti dayl s o a8 0lo Lt 5800 glaasdly .ol
G azgi bcwl o gime byl sl calad lilugs ol jo

SpisS3ly olows (SUgt 9 ] IS5 i Roglio Ol y9 U (0503 9 (h2g? S Sonllygiwd pi oot g (a1 debold

\44




Y o Loy N0 0490 VY44 Ly

G ol Ul gs

Jolad a2l

Shapbsimias

ENTN s

Shsz jl eslitnl b Jieglie Sliy pod b ol pod (Sg e (4295
s[ﬁ] U‘)&‘"b 9 s..ﬁ.]jj oé..::éjm J.o..ﬁ 4.3..0).9 )" “_5:.403[5.0
SMlST 58 s G50 e 6 gl ol 3038 g0 glo
kS:SPW‘Ls;S)b 4?-93 GLDM|)9MQJQQGQSP
S - 45 09 50 55095 (sl ] B 5l gile g 03 5 2900
Bglane 9 &5 > jlaz g (0,5 )90 e e 0005 00 J 35,
o3l o 4y (g o,s)gffobﬂwa&l&o;
g3 3l 5 slais) )3 40 yiion (6505 10 ST b ass oo
90, 5doc dgups 4y i Slojlusdss 1yl g 0o 0o ylojlusss
& G WNEALEs b o ol 4o [Ac VO] 09 35 > (sly2]
4 il o)l b (59, () cemzn (il O30
S92 4295 (e il Yo -Y) (gary Cawd b Cwwd K 03l
B ASCS 18 oS Jlojy Cd)F ases gl oo I 0l Jlosl
WIS 35 pelle 093 (e Sl 4 (S SLALES ), 095 4z
9IS 11553 JS095 slanal b 5 1) (5 5o tas il o0

gl lae)l 411y (5 5ing 8 S T Jlio 4

i (6103 )Sog) plo b Geizean Badod ol slaazily
GISAS ayLkai [YP] ailldgr iloy oBags ula

9. Conscious processing hypothesis

10
8
6
4
2
0

b ras o P_/J'—“:‘))""“)" BECECTE RS

JENTTN

lesl sl og ¥

slagygail 4 azgi b So leas.o o 0925 (5 o sine Siglis
b olyon (3900 4295 09,5 (2 45 0d aseiue LSD (59 5y
(So 425 09,5 (pizred 9 S5 09,8 b (Seglie Olygx
Oz 1300 3929 (5l Stre SldS ¢ Seglie Sligz (y9
b Geglie Slysz poe g 3929 5l a0 gy axgF 0g)F

s glis S 09,5

Slooallygind (65 2 sie Geko )| G (al slaazdly
Slagiod odes i ligy 9 Liwal Jolsd S5 39 (Foe 2
O‘)&&j JJSS sJL’LA 6‘)‘““"‘“’&""‘)["“ Aoy O‘.’.l 5° omﬂz:‘
lows Jolss 59y k295 sodollyginss il oy b
Slas (005 F g 0pe Vo) anndls bgduw ail a5 JguuinS )L
O 33 (6 508" gl s (S A2 g8 (S S5 4S il
09,5 5 $92° 429 ool Ll b alie o oflen
@ OHen g oyaid Ko b (0 [VF] 0ad o0 J S
bl ‘5;3)"" 50595 stz Sl odllygins b g
QB 5 ey Lo ailus a5 SguinS |l Lo el
4....4“&4 5 ‘5:3).:.3 4>54 Q}JL{ J.o.l.“)}..mo as wols QL..: 9
Olegs o J7US 09,5 5 (S50 4255 095 Josllygws b
IV F] 855 0 (5 y2aS

Jodd )95 (5 p p (see 32825 3| u cpl slaazdly

st el Slilugi

14

12

(o) glajona
o
[} 00

IS

N

Sloga b Sy s

NN NN

[}

S lbSsras s osmsioniay S o dirias

U RPN

el sla g

(09031 ome 1) (46) (3o cam 1 Loy (B Sililiogs ¥ Hlogwd

Syl ol ylowt (Sligg 9 Wun] JSET yi (Aoglie Sy b (909 5 (k29 SWSoallygiurd 55T o)y K02 g 15 debld




K4l s gladoddlgise doggesl @zt e 0
65 LSS 2 bl (el 53 45 o 82585
sl | stezrs sledesllygiws (g p08 Slud> (b 0
7 Joallystus L8 Genr el 39y 9 9 “3‘5;'
Crigred Budiond | o ol gl aisls plaxil |y Jolas yge]
Olgzanl oy)Kem 5 (puy0i 9 o)) Ken 5 55155 Olidss Ly
Ohless a5 iols Lis 0g5 Budow jo oyl [V Fe YF] el
arg bl 4 G (Sgp axg lulpd 50 (GewiSl
ol (Jlasmt Yo 5l (ol s S Joe Sy (g0
Jolss i Sglite sla bs, 5 aslital o ailize gl
Sllugi b bgy Jolas (homins (sl pol> Baiios ;0. 08k Lgy
9 ot 9 O )Sen 5 Cilgy Sliins B gy (e
£5 clplts 148 00lil TUG g, 51 1 Fe YE] o Kan
bl lacglas cpl 3929 41 (Judo Wilgs o Joles hoeiw

(S92 45 09,5 45 0ld (LS (yizren (3adod (pl slaaidly
oS o haglie Slyg> b (Shaglie by pod 5 asliciul LS 5
azg 09,5 (Juo sl iyl Wog)S plu I gyt sbigy
09,5 5 JruS 09)5 & Comad (Shaglie Slyg Lol yer g
wdly cpl cudls 655 (staglie Sgr Ged (Fom 4z
b ot gz Sl oslita b (Shogliio Sliyya3 0979 5502
S 00 Sl Lgy Jolas Ogue 50 S 13 JoSa G plgie 4
s 6978 4 o joue 4 095 Ll sl b g
o Conglie sl S wlsi oo ol 9 95550 20 o
Obless bl Jolas 09 (g o0 1 10" oy 9,8 i
roslie Sy o975 4 (59595 |y (igaslmg alye 4o
590 000 Foym az g Jasl s 0 (655 el ailloly oo
2656 (Raglie Clig pac by g 2979 5ig)0 4zgs bl
@S Jlo o Bl GomninS )l o )low sbigy JOUS 09242
9 @0l Beod gladidly b gogu> U 3eod I (i 0l
Xols Hlias 895 35 o o] VAl Canlinsl ot (S
O y08 Oguge JUS 40 Wilg o (haglie (4 pol ASaBCLD AS
Sorie |y Al clai gjlow Jlars oloye Jolas ¢ Dlae
eglie iy yo3 (652 32 (e pl 3o (slaaidly sy
OLSe 9 (§95i5em 32 gl by haglite ol g2 5l ooliiul
|yl e s ailin e 50565 0LV V] ol gt
ey Cunglie Sl (sl (Soglie Slyg2 £95 S 3l 5
IYYT ol eolazl gJ)o by oy cpam 4o

2R (6 345 dais
ol 58y ol e b g o Slayg o Shegliie gz
AJ‘BSGA 9 AJGA oolazwl &_’T LS)BL:":" 9 d“..:b-““j)‘-\:-ﬁ )L&é )|
Jyons yobo 4 4502l plaiellis (51 (e 5 535
L@ gozmays il dude a5 o0 9 993 g0 2! haiallis Lausgs

Y o ol N 0 90 .1YAR Lo

4.:.'5)5 9 5[A5 YV] “)920&555 \))Si’) s[\‘] \S):.a:a.o
Jle 6‘)-3 ol a3 B V4] \\&»‘95-055- Lg}b.?‘o‘)
azrg Lalpd o [Y7] wl)luden (jloy ofws 4 4295 b
aalys 55 yele (Fo SNl i p oS 4295 «(Sopm
Sl mlie oo 4295 ¢ 9,0 4z g8 Laulph yo (Jg e
3 yeie s Ml gy @ilie  ailgSl 5l (g
Lyl 1o Sopm 9 (F9y0 Sledbl hlsy 1 ol anlys>
GBIy 3 ) Al b bl Wls e (Fgy0 Az s
Cdl 4y Coles o imli8l cul g 0gd e w3l s @ledbl
P (Pt 42 4 Cand (o) dzgi Lalpd p0 3 Slee
a5 09550 Jizl colFaus ol 4 azgi L [Ve] 0l dalys>
4 (o SLALL p a4 Coud N g 42 g8 S yel
(S 9 $9° sanz g jin SlSi oog Ll S
g a3l ot Sledbl (hilsy o (5,15 aladl> (b 5l580 a4y
onl0gd pmie oliles Jolas o Sloe zals 4y o JLdo 4
303 LYY YA] j9o005.8 0,85g, 4y dxg¥ U puizmon laazily
4295 b Joallygtnd 3,509, (nl el 5 Censl 42 5 B
Lo jluopald o5sy SleMbl ks Jogeud aloasg 4 (g 2
s j3 E8 > Slojlusgs sbg sla Sy «slane

A3 oo g |y (55, 0, Ses oyl JLis 4y g (S >

3G e Jgy0 axgi aS ol las leasdly Ko gem )l

S92t JFES 09,5 4 Cormd Shoglhe lygr pas | o9y
Ot 45 083 g0 Lt boadly oyl .canl IS, gy Jola
3979 S «(Som 9§90 A7F Jodllgius goi 9
S Laulpd J 7S 09,5 4 Gl 09,5 90y iy 13l
LIS 3udios b o 5l idw ol slaamdly sl
Slgie b 55 axlllas s bl [10] Castinlp o, Kon o
oS (AdSS (5T 2 azg5 (el sl Jeall g i
Jobss & )le o > iy )-:m oSl (Sibem 5
G5 58 bagl il wio 5wl 1) GguniaSly hlew 5o
A o 42 g ool ygins aled aS wiols Lt g5
Ollost Jolas dgatp 4 il 0 o1 (991 S b (y90 5]
G 3l 2 (il sladidly Sl pads 098 povie (SgmaS L
4295 4 S (Som 4295 5 ) & Clidos 5l (S b
GrST Jle (sl ol gl caisgs ools 3 ggye
9 9% Jolgd sloJonllygtws Sl s n b ol Sen 5 535
S5 (sl 59y J S Laalpd g (S ax g S Sao3
azgi byl d jo eSS b o5 wisls lid by (Jols
pae J¥o 5 (o wls [V 8o8" Joo S 395 (Sgm
OLlSe2 5 (5052 6151 Geiods L ol o glis Sy
oBauses i byl Gaiod jo a5 wil ke () [VY]

10. Constraints led approach
11. Self-invoking trigger hypothesis
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