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Background: Parkinson’s disease (PD) is a progressive neurodegenerative disorder characterized by
motor and nonmotor symptoms such as cognitive impairment and neuropsychiatric symptoms. The aim
of this study was to investigate the spectrum of neuropsychiatric symptoms in PD according to cognitive
function. Methods: One hundred twenty seven patients with PD were consecutively recruited. They had
undergone an intensive interview with a neurologist and the Seoul Neuropsychological Screening Bat-
tery-dementia version, and were divided into three groups: 27 patients in PD with normal cognition (PDNC),
57 in PD with mild cognitive impairment (PDMCI), and 43 in PD with Dementia (PDD). Forty five healthy
controls without memory complaints were also recruited. The caregivers of all participants administered
the Caregiver-Administered Neuropsychiatric Inventory (CGA-NPI). Results: There were significant dif-
ferences in the CGA-NPI score (22.8 +20.9 vs. 6.4+ 10.1vs. 1.7+3.9 vs. 1.0+ 1.6, p<0.001), and the
prevalence of neuropsychiatric symptoms (100% vs. 64.9% vs. 37.0% vs. 44.4%, p<0.001) among PDD,
PDMCI, PDNC and control groups. Depression was the most common symptom (43.3%), followed by
anxiety (31.5%), apathy (26.8%), and night-time behavior (26.8%) in all PD patients. Delusion, hallucina-
tion, and aberrant motor behavior were observed frequently in PDD, but were rare in PDMCI. Conclu-
sions: Depression was the most common neuropsychiatric symptom in PD. The presence of delusion,
hallucination, or aberrant motor behavior may suggest PDD. The neuropsychiatric symptoms were not
prevalent in PD with normal cognition.
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Table 1. Clinical characteristics of the patients with dementia associated with Parkinson's disease (PPD), those with PD with mild cognitive impairment
(PDMCI), those with PD with normal cognition (PDNC), and normal controls

PDD (n=43) PDMCI (n=57) PDNC (n=27) Control (n=45) pvalue
Age (yn 723+73 69.3+96 687110 682+75 0.14
Men : women 21:22 15:42 12:15 15:30 0.10
Education (yr) 49+43 59+49 76+47 69+53 0.09
Informants
Spouse : son/daughter : relative 19:23:1 22:31:4 11:15:1 23:22:0 0.55
Living with the patient (%) 25 (58.1%) 29 (50.9%) 14 (51.9%) 33(73.3%) 011
Age of onset (yr) 663+9.1 67.0+98 66.6+10.5 095
Duration of disease (months) 67.8+529™ 253+289* 24.1+274% <0001
Hoehn and Yahr staging 28+09™ 18+06™ 13+07* <0001
K-MMSE 198460 227+55% 24737 262+29* <0001

*p<0.05 vs. PDD; 'p < 0.05 vs. PDMCI; *p < 0.05 vs. PDNG; ¢ p < 0.05 vs. Control.
K-MMSE, Korean Mini-Mental State Examination.



n7IZHofA QIX|7 IS0l WE WSHRISY

Table 2. Subscale scores of CGA-NPI in patients with PDD, PDMCI, and PDNC, and controls
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Behavioral domains Control (n=45) PDD (n=43) PDMCl (n=57) PDNC (n=27) pvalue
Delusions 00+00* 24+371 0.1+08" 00+00* <0001
Hallucinations 00+00* 29+41M# 02+09* 00+00* <0.001
Agitation 00+00* 10+18M 03+09* 00+0.2* 0.002
Depression 03+06" 21433 13+24 04+08* 003

Anxiety 04+10* 20+3.1% 10+£23 02+05* 0.009
Euphoria 00+00 02+08 00+00 00+00 0.15

Apathy 0.1+£03* 284421 08+2.1* 03+12* <0.001
Disinhibition 00£00 07£22 03+13 02+0.7 032

[rritability 00+03* 144271 03+08* 03+12* 0.003
Aberrant motor behavior 00+0.0* 16+30M 0.1+08* 00+00* <0001
Night-time behavior 02+0.7* 344401 08+22* 02+12* <0001
Eating change 0.1+05* 24+4% 14+32 02+06" 0.02

Total CGA-NPI score 10£16* 22.8+209™ 64+10.1* 17+39* <0.001

*p<0.05 vs. PDD; p < 0.05 vs. PDMCl; *#p < 0.05 vs. PDNC; $p < 0.05 vs. Control.
CGA-NPI, Caregiver-Administered Neuropsychiatric Inventory; PDD, Dementia associated with Parkinson’s disease; PDMC, Parkinson's disease with mild cognitive impairment;

PDNG, Parkinson's disease with normal cognition.
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Fig. 1. Prevalence of behavioral and psychiatric symptoms in the pa-
tients with dementia associated with Parkinson’s disease (PPD), those
with PD with mild cognitive impairment (PDMCI), those with PD with
normal cognition (PDNC), and normal controls.

*Items which were significantly different among four groups (p < 0.05).

PDMCIZ-S- PDNCIo|| H|3}0] 0-2-224(36.9% vs. 25.9%), E-0F=
AH28.1% vs. 11.1%), S-7HE(21.1% vs. 11.1%), 2= Aol (15.8% vs. 3.7%), 2]
O1RHB}H24.6% vs. 74%)0]1 4] FEE0] 2234Tk PDDFOIA & HE 3
AEolA] g 7HA] o142 eE-Alel g do] =T PDDEol|A]
= PDMCIERTE W g 4le| 545 o] RIHaI=d), 53] WA
(41.9% vs. 3.6%), B+2H(55.8% vs. 7.1%), o]*o% B2 2 AH(30.3% vs.1.8%)
o] PDMCI ol A= 10% PREe. 2 =E9)=1] PDDof| A= 30%
oAt & F51A T ITH(Table 3).
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Table 3. Prevalence of behavioral and psychiatric symptoms in patients with PDD, PDMCI, and PDNC, and controls

Syndrome Total PD (n=127) Control (n=45) PDD (n=43) PDMCl (n=57) PDNC (n=27) D
Any syndrome
Yes' 90 (70.9) 20 (44.4)* 43 (100)™$ 37 (64.9)* 10 (37.0)* <0.001
Mild® 33(26.0) 18 (40.0) 7(163) 18(31.6) 8(296)
Clinically significant™ 57 (44.9) 2(44) 36(83.7) 19(333) 2(74)
Delusions
Yes' 20(15.7) 0(0.0)* 18 (41.9)18 2(36)* 0(0.0* <0.001
Mild¥ 8(6.3) 0(0.0) 7(163) 1(18) 0(0.0)
Clinically significant™ 12(94) 0(0.0) 11(25.6) 1(1.8) 0(0.0)
Hallucinations
Yes' 28(220) 0(00* 24 (55.8)1S 71" 0(0.0)* <0001
Mild® 15(11.8) 0(0.0) 12(279) 3(53) 0(0.0)
Clinically significant™ 13(10.2) 0(0.0) 12(27.9) 1(1.8) 0(0.0)
Agitation
Yes' 22(173) 0(0.0)* 15(34.9) 6(10.6) 137) <0001
Mild¥ 17(134) 0(00) 11(25.6) 5(88) 1(3.7)
Clinically significant™ 539 0(0.0) 4(93) 1(18) 0(0.0)
Depression
Yes' 55(433) 10 (22.2)* 27 (62.8)° 21(36.9) 7(259) 0.001
Mild¥ 41(323) 10(22.2) 20 (46.5) 14 (24.6) 7(259)
Clinically significant™ 14(11.0) 0(00) 7(163) 7(123) 0(0.0)
Anxiety
Yes' 40(31.5) 7(155)* 21 (48.8)% 16 (28.1) 3(11.0)* 0.001
Mild¥ 24(189) 6(133) 12(279) 9(158) 3(11.1)
Clinically significant™ 16(12.6) 1222 9(20.9) 7(123) 0(0.0)
Euphoria
Yes' 2(16) 0(0.0) 2(4.6) 0(0.0) 0(0.0) 0.11
Mild¥ 108 0(0.0) 1(23) 0(0.0) 0(0.0)
Clinically significant™ 1008 0(00) 123) 0(0.0) 0(0.0)
Apathy
Yes' 34(26.8) 3(6.7)F 19 (44.2)8 12(21.1) 3(11.1) <0.001
Mild® 15(11.8) 3(6.7) 6(14.0) 7(123) :
Clinically significant™ 19 (15.0) 0(0.0) 13(30.2) 5(88) 137)
Disinhibition
Yes' 16 (12.6) 0(0.0) 8(186) 6(10.5) 2(74) 003
Mild¥ 10(7.9) 0(0.0) 4(93) 4(7.0) 2(74)
Clinically significant™ 6(47) 0(0.0) 4(93) 2(35) 0(0.0)
[rritability
Yes' 24(189) 122" 14 (326) 1) 2(74) 0.001
Mild¥ 16 (12.6) 1(2.2) 8(186) 7(123) 1(
Clinically significant™ 8(6.3) 0(0.0) 6(14.0) 1(18) 1¢(
Aberrant motor behavior
Yes' 14(11.0) 0(0.0)* 13 (30.3)1 1(1.8)* 0(0.0)* <0.001
Mild® 6(47) 0(0.0) 6(14.0) 0(00) 0(00)
Clinically significant™ 8(6.3) 0(0.0) 7(16.3) 1(1.8) 0(0.0)
Night-time behavior
Yes' 34(26.8) 3(6.6)* 24 (55.8)™ 9(15.8)* 136.7)* <0.001
Mild¥ 12(9.5) 244 8(186) 4(7.0) 0(0.0)
Clinically significant™ 22(17.3) 1222 16(37.2) 5(88) 1337
Eating change
Yes! 33(26.0) 244" 17 (39.6) 14 (24.6) 2(74) <0.001
Milde 15(11.8) 2(44) 6(14.0) 7(123) 2074)
Clinically significant™ 18(14.2) 0(0.0) 11(256) 7(123) 0(0.0)

*p<0.05 vs. PDD; Tp < 0.05 vs. PDMCI; p < 0.05 vs. PDNC; $p < 0.05 vs. Control; "Proportion with non-zero score; Imild: score of a subscale of CGA-NPI, 1-3; *clinically signifi-
cant: score of a subscale of CGA-NPI > 4.

Values were presented as number (percent). PDD, Dementia associated with Parkinson’s disease; PDMCI, Parkinson’s disease with mild cognitive impairment; PDNC, Parkinson's
disease with normal cognition.
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