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Correlation of motor and non-motor symptoms in Parkinson’s
disease: a factor-analytic convergence study
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Abstract Parkinson’s disease (PD) is clinically characterized by a variety of motor and non-motor
symptoms, including cognitive and neuropsychiatric symptoms. Integrating a large variety of
symptoms into a small number of clinical subtypes could be valuable for appropriate and early
therapeutic intervention. As a first step toward this aim, this study attempted to identify correlation
patterns among motor, cognitive and neuropsychiatric symptoms in PD without dementia. One
hundred four non-demented patients with PD underwent a comprehensive motor, neuropsychological,
and neuropsychiatric assessments. Factor analysis was performed to identify correlation patterns
among demographic, motor, cognitive and neuropsychiatric variables. The eight factors were
extracted: 1 motor-related, 3 cognitive-related and 4 neuropsychiatric factors. We indentified that
characteristics of correlation can have associated symptom pattern in the disease process of
Parkinson’s disease. The current results suggest that a broad range of motor and non-motor symptoms
in PD may be reducible to a small number of clinical parameters, which may be useful for identifying
clinical subtypes of PD for individual patients.
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o 71l wet 14379 w1EY SRS 2ASt
ek (1) B o1& 33 w23 A 7[E(United
Kingdom Parkinson’s Disease Society Brain Bank
clinical diagnostic criteria) E3 TFI&HoR
b ARH11L (2 2 9" 404 o1 (3)
Hoehn¥ Yahr®] @A(Hoehn & Yahr stage ;H&Y
stage)[12] 1~39H4; (4) o2 41484 £ A4l
Z238k9] o] gl ARY. BE A= AT AEYE
Eoto] A YA 9 X QY Y AARE Tith
o= 7]‘— O]X] 7]‘— ol A]ﬁqul]i/g—q] st ]:ﬂO]E—]_Q}-
718t 4 AEE A ArHHoE AT

14398 9] g2} 5 39749 A} vt 22 ol &
A=At 149 SAt= BHoxt EAE Qlste] A7
A5 AAF (Neuropsychiatric Inventory; NPI) <
gol E7lsto] A=k 2599 A= AR5
EFH= 4734 AAA 8o E7FsHAY HAE
FHEo] A=At HFTHOoE 2 AFoA= 1047
9] p7h mREQI 11 5 96789 SAF HE v
Y/ Ee= =09l 35AE S8t Stk 1089 ¢
A= FEUAE B8t AU 279 TR T
AE F&sta U oA QA+ A 2 IFA
B Table 10 89F=o] 9l

s YEd=
o}EHO]W A PEIT. &554Y 55
E?J'H}LL Y% (Unified Parkinson’s Disease Ratmg
Scale; UPDRS) part III F4= F4Fo & BHrlsigit.
QAA71 B7te oha 22 A AAE
Apg3te] Wtk (1) o3} 21e] 7]ol: ojulgk
22+ w2kst7] (backward digit spans)@t G F=
2]7] AAHbackward tapping spans); (2) 7198: &
zsto|myy BIFHEO doldlAt St BH7Hword
recall subtest from the Alzheimer's Disease
Assessment Scale; ADAS); (3) AIAZ75: HAX
13 AXHoverlapping figure test)[13]; (4) A¥HA o]
A 7sr GEojw Tl A A AHMini-Mental
State Examination Japanese version; MMSE-]).
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F7gsto] A&SHATHISE AA, A FH2 S
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W5 (fluctuation in cognition)& F715F4Lt.

UPDRS%} NPIOA Y &2 Foe o A4 S4S
omsiA|gt, 1 & thE BrlA9] W2 Hee B
FYEE u]gtH(Table 1).

Ol

23 A =4

E 54 4L IBM SPSS(Statistical Package
for Social Sciences) WA 23S AR&sto] $H=] et

Q91 EX(factor analysis)y& ARE-SFCH A=
AdH QRIE Atol9] ABIAE 7H85H7]
&0 Q9 EAHo&

m2mA ARSI (promax

oblique rotation)& ©]&3%t FAE EX(principal
component analysis)©] AFEEACH16). IHEE

(eigenvalues greater)o] 1ET £ Q918 F&Jct
291 29(factor loading)°] 0.4X Tt} ZAY -0.4Ect
22 A8 ot 2 0= 7tEeiglon, 0.3 AAY
-0.350 22 A9 oA Bk o /f9J3F Ao
ZHrsti

Table 1. Demographics and clinical profiles of the subjects

Mean (SD) Range Prevalence, N (%)
Age at onset (years) 60.28 (7.28) 41 - 73
Gender (male/female) 52/ 52
Education (years) 12.46 (2.24) 8- 18
Disease duration (years) 5.29 (4.26) 0-20
Levodopa equivalent dose (mg/day) 405.25 (274.05) 0 - 1050
Hoehn & Yahr stage 2.44 (0.48) 1.0 - 3.0
UPDRS: part Il 18.60 (7.79) 3-35
MMSE-J 28.02 (2.05) 22 - 30
ADAS: word recall 19.14 (4.17) 9-28
Digit span: backward 4.05 (0.93) 2-7
Tapping span: backward 4.85 (0.99) 2-7
Overlapping figures: correct response 31.36 (4.69) 15 - 40
NPI: persecutory delusions 0.14 (1.19) 0-12 3(2.8)
NPI: delusional misidentification 0.04 (0.19) 0-1 4 (3.8)
NPI: hallucinations 0.33 (1.40) 0-12 13 (12.5)
NPI: agitation 0.49 (1.65) 0-8 16 (15.3)
NPI: dysphoria 0.62 (1.36) 0-8 25 (24.0)
NPI: anxiety 0.63 (1.42) 0-8 25 (24.0)
NPI: euphoria 0.01 (0.09) 0-1 1 (0.9)
NPI: apathy 1.16 (1.94) 0-8 39 (37.5)
NPI: disinhibition 0.06 (0.23) 0-1 6 (5.7)
NPI: irritability 0.41 (1.66) 0-12 12 (11.5)
NPI: aberrant motor behavior 0.11 (0.59) 0-4 4 (3.8)
NPI: fluctuations in cognition 0.47 (1.22) 0-38 19 (18.2)

UPDRS, Unified Parkinson’s Disease Rating Scale; MMSE, Mini-Mental State Examination; NPI, Neuropsychiatry Inventory

3. g2

% dlolE B41o] 68.5%F AYste g 671A
290] %Q%q(Table 2).

891 1 (BA"(psychosis)): NPI9 3}9 %
Q"o (persecutory delusions), ,_—.]'(hallucman
ons), ZX(agitation), -&(dysphoria), &&(irrita
bility), 21A&
SE AT

29 2 (A=

H5(fluctuations in cognition)©] &

Zoll; cognitive impairment):

UPDRS part III, MMSE, ADAS word recall,
backward digit span, backward tapping span,
correct response on the overlapping figure test’}
23HE]9ick. UPDRS TE I d4E 2 Q90E% 4
Bt Q90 A4TH eSS A7) Tlel © F
e Aoz vehirh

221 3 (9-2/E3h: UPDRS part III, NPI 3F9]35
$-2(dysphoria), E%Hanxiety), #¥4(ataphy), S&
(irritability), 223t 3s{aberrant motor behavior),

012|& ¥M5(fluctuations in cognition)°] E3H=] ATt
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9] 4 (AY A& 7|17/ EETE83): dyo], (anxiety), ©9A(disinhibition), S¥(irritability),
dr 717k YR EukE-22K(levodopa equivalent dose; Q1A WB(fluctuations in cognition)o] E&= ]t

LED)o] ZAH A &1 Aol W25 49 A% 221 6 (354: impulsivity): NPI 3135 o]
710l B 41 HEey B8 &Fo] o &2 A2 PEHHeuphoria), EYA(disinhibition)7} ZHE I
LR 293 (F&/2MH 29 5 BF5FE/29) Hele

89 5 (F5FS/29): NPI Shfds 4 o)l foRt A7 AAHTable 3).

(delusional misidentifications), ZF(agitation), &2t

Table 2. Extracted factors and factor loadings of the clinical variables

. Factor2: Factor3: Factor4: Factorb: .
Factor1: " ; h Factor6:
Psvehosis Cognitive Depression Disease Stereotypy Imoulsivit
4 impairment /apathy duration/LED /misidentification P ¥
Age at onset =111 -.349 133 =023 -.058 .047
Disease duration 192 -.065 .033 .846 100 143
LED 104 -.236 .188 714 .089 138
UPDRS: Part Il 236 -.441 451 294 -.007 .009
MMSE -.011 .804 -.168 -.120 -.054 -.004
ADAS: 147 720 -257 014 106 -.020
Word recall
Digit span: -.092 699 -017 -.100 -.092 074
Backward
Tapping span: -154 580 173 077 -.084 033
Backward
Overlapping Figure: -.055 658 -135 089 138 -.059
Correct response
NPI: persecutory 939 040 069 159 an 007
delusions
NPI: delusional 269 -.129 303 063 814 053
misidentifications
NPI: hallucinations .899 -.109 .093 .082 129 -.017
NPI: agitation 778 -.092 378 261 556 290
NPI: dysphoria 431 -.023 817 .068 .300 175
NPI: anxiety .078 .043 745 -.037 460 138
NPI: euphoria .010 -.081 -.065 .064 -.018 .827
NPI: apathy 179 -.225 789 .093 29 071
NPI: disinhibition .082 194 343 172 .508 .815
NPI: irritability .882 .053 431 260 455 154
NPI: aberrant motor 246 093 466 190 822 393
behavior
NPI: fluctuations in 768 -.066 449 228 354 076
cognition
% of Variance 23.675 13.930 10.719 8.844 6.452 4.947
Cumulative % 23.675 37.606 48.325 57.169 63.621 68.568

Shaded cells indicate variables with significant factor loading.
LED, levodopa equivalent dose; UPDRS, Unified Parkinson’s Disease Rating Scale; MMSE, Mini-Mental State Examination; ADAS,
Alzheimer’s Disease Assessment Scale; NPI, Neuropsychiatric Inventory.
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Table 3. Correlations coefficients between the factors
Factor1. Factor2. Factor3. Factord. Factorb. Factor6.
Factor 1 - -.045 245 207 293 .076
Factor 2 -.045 - -124 -.016 .07 .040
Factor 3 245 -124 - 129 377 211
Factor 4 207 -.016 129 - 146 123
Factor 5 293 071 377 146 - 279
Factor 6 .076 .040 211 123 279 -
Shaded cells indicate significance.
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