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Effects of Changes in Neuropsychiatric Symptoms on Cognitive
Function, Activities of Daily Living and Quality of Life Among
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Abstract The purpose of this study was to investigate the changes in the type and frequency of positive
and negative behavioral symptoms through rehabilitation treatment and their effects on cognitive
function, activities of daily living and quality of life among subacute stroke patients. The participants
were 67 people who completed a tracking survey up to three months and received inpatient treatment
for a stroke in the Department of Rehabilitation at 00 University Hospitals. The positive and negative
behavior symptoms were evaluated through the Korean version of the positive and negative syndrome
scale (K-PANSS) to compare and analyze the correlations of each item for a total of 7 indicators after
the start of the study, and 1 month and 3 months on cognitive function, activities of daily living and
quality of life. The results showed that the most common neuropsychological symptoms were negative
subtypes, and the types and frequency of positive and negative behavioral symptoms decreased after
rehabilitation treatment in stroke patients. In addition, a statistically significant improvement was
observed in cognitive function, activities of daily living and quality of life by all indices after 3 months.
However, changes in neuropsychiatric symptoms and indices showed a significant effect on negative
behavioral symptoms and cognitive function.
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o+ ZHZ(PANSS; Positive and negative symptom
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Table 1. General characteristics of the subjects

(N=67)
Spec. Number (%) or M = SD

Age, mean (years) 63.7 £ 13.5

Male 40 (59.7)
Gender Female 27 (40.3)

Total 67

Left 33 (49.3)
Affected side Right 29 (43.3)

Both 5 (7.4)
Duration (months) 1.11 £ 0.38

Infarct 54 (80.6)
Stroke type

Hemorrhage 13 (19.4)

ACA 237

MCA 31 (57.4)
o6 65

Brain stem 13 (24.0)

Multiple area 5 (93)

ACA=Anterior cerebral artery; MCA=Middle cerebral artery:
PCA=Posterior cerebral artery; DM=Diabetes mellitus:
CHD=Coronary heart disease; M=Mean: SD=Standard deviation
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Table 2. Classification of positive and negative
symptom scale according to the time

course (N=67)
o 37
Symptoms ! (after 1month) | (after 3months)
N (%) N %) N 00

Positive 9 (13.4) 3 (1.5) 1 (1.5
subtype

Negative 55 (82.1) 52 (77.6) 43 (64.2)
subtype

Ntelther 3 (4.5) 14 (20.9) 23 (34.3)
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Fig. 1. Change of positive symptom score in each
symptoms according to the time course.
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Fig. 2. Change of negative symptom score in each
symptoms according to the time course.
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Fig. 3. Change of general symptom score in each
symptoms according to the time course.
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Table 3. Changes of positive and negative symptom scale, cognitive function, activities of daily living and

quality of life according to the time course (N=67)
T(0) T(1) T() F p value BONFERRONI
Positive score 8.06 £ 2.73 7.55 + 1.27 7.31 + 0.92 6.219 * 0.026 TO) = T > TQ@)
PANSS Negative score | 11.54 + 4.58 9.81 + 2.70 9.46 + 3.83 | 13.564 | .066 | 0.001 TO) » T(1) = TQ)
General score 24.55 + 9.54 21.18 £ 5.50 20.42 + 551 | 17.088 ek 0.001 TO) > T1) = TQ)
Composite score| -3.48 + 4.27 -2.24 + 255 -2.15 + 3.59 2.0 ok 0.005 TO) < T(1) = TQ)
MMSE-K 23.67 + 5.06 25.78 + 4.30 25.84 £ 451 | 21.775 i (0.001 T©) < T(1) = TQ)
CDR 0.64 £ 0.69 0.42 £ 0.59 0.44 + 0.72 7.486 b 0.001 T©O) > T(1) = TQ)
KDSQ 14.78 + 9.78 11.48 + 8.14 10.85 £ 9.15 | 20.216 e (0.001 TO) » T(1) = TQ)
NIHSS 5.70 + 3.48 425 + 2.83 3.53 +3.09 [117.629| ** | 0.001 TO) > T() > T(2)
mRS 3.73 £ 0.85 2.92 + 0.96 2.63 + 1.10 75.458 sk 0.001 TO) > TQ) > T2
K-MBI 4579 £ 19.61 | 64.19 + 16.38 | 71.64 £+ 19.38 | 112.205 s 0.001 T©O) < T(D) < T
FAC 1.36 £ 1.26 2.59 + 1.24 3.30 + 1.41 94.862 o 0.001 TO) < TQ) < TQ)
BDI 16.01 £+ 13.11 | 11.48 + 10.97 | 10.51 £ 10.27 | 9.646 e 0.015 T©) > T(1) = TQ)
EQ-5D 11.34 £ 2.19 9.94 + 2.00 9.06 + 2.26 66.055 .099 0.001 T©O) » T(1) > T2
T() : At the onset T(1) : After 1 month T(2) : After 3 month

Each values were expressed by Mean * standard deviation.

*p<0.05 **p<0.01 **p<0.001 was analyzed by Repeated Measures ANOVA.
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Table 5. Multiple regression analysis of variables
associated with CDR.

Table 4. Multiple regression analysis of variables Uiﬁjﬁ?ﬁﬁffd S(E;Z?f?cr?elrsz
associated with MMSE-K. 5 ISud error s T |p value
Unstandardized | Standardized A After 1 month, n=67
coefficients coefficients T p value
B ‘Std error 8 PANSS-P | -0.008 0.037 -0.031 -0.209 | 0.835
4 After 1 month, n=67 PANSS-N | 0.047 0.028 0.348 1.690 0.096
PANSS-P | -0.267 | 0.259 -0.150 -1.032 | 0.306 PANSS-G | -0.005 | 0.015 -0.080 -0.359 | 0721
PANSS-N | -0.152 | 0.195 -0.157 -0.784 | 0.436 R* = 0.076, F = 1.727, p = 0.170
PANSS-G | -0.049 | 0.103 0103 | -0.475 | 0636 4 After 3 months, n=67
R? = 0.125, F = 3.004, b= 0037 PANSS-P | -0.062 0.044 -0.225 -1.417 | 0.161
4 After 3 months, n=67 PANSS-N | 0.070 0.030 0.437 2349 | 0.022
PANSS-P | -0.125 0.230 -0.084 -0.541 | 059 PANSS-G | 0.001 0.019 0.012 0.055 0.957
PANSS-N | -0.324 | 0.157 0377 | -2.066 | 0.043 R = 0.144 F=3543 p = 0019
PANSS-G | 0.003 0.102 0.006 0.026 | 0.979
R® = 0.178, F = 4556, p = 0.006 Table 504 B u}e} Z+o] QJAFA ] A% AAF
of wish 4o} oFy 9 94 S AE} Ak A
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Table 6. Multiple regression analysis of variables
associated with KDSQ.

Unstandardized | Standardized
coefficients coefficients
T p value
B Std error B
4 After 1 month, n=67
PANSS-P | 0.820 | 0.331 0.292 2.474 | 0.016
PANSS-N | 0.581 0.249 0.379 2.334 | 0.023
PANSS-G | 0.066 | 0.132 0.088 0.499 | 0.620
R* = 0.426, F = 15.602, p ( 0.001
4 After 3 months, n=67
PANSS-P | 0.099 0.359 0.035 0.276 | 0.783
PANSS-N | 0.833 0.244 0.509 3.408 | 0.001
PANSS-G | 0.154 | 0.158 0.169 0.972 | 0335
R = 0.450, F = 17.171, p ( 0.001
Table GOl Rt uig} o] gt v} A2 Ag
A Ake] wish B0k b4 W 24 FFE Mok Ut
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Table 8. Multiple regression analysis of variables

associated with FAC.

Unstandardized | Standardized
coefficients coefficients p value
B ‘Std error B
4 After 1 month, n=67
PANSS-P | 0.059 | 0.080 0.114 0.738 | 0.463
PANSS-N | -0.017 | 0.060 -0.059 -0.279 | 0.782
PANSS-G | -0.016 | 0.032 -0.117 -0.510 | 0.612
R* = 0.019, F = 0.413, p = 0.744
4 After 3 months, n=67
PANSS-P | -0.064 | 0.103 -0.102 -0.623 | 0.535
PANSS-N | -0.167 0.070 -0.458 -2.379 | 0.020
PANSS-G | 0.084 | 0.045 0.416 1.858 | 0.068
R*=0.087, F=1.997, p=0124
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Table 9. Multiple regression analysis of variables
associated with BDIL.

o o
= E”\E}' Unstandardized | Standardized
coefficients coefficients p value
B Std error B
Table 7. Multiple regression analysis of variables YT —
associated with K-MBI. ter 1 month, n=67
PANSS-P | -1.110 .609 -0.168 -1.821 | 0.073
Unstandardized | Standardized 4 ‘
coefficients coefficients T p value PANSS-N | 1.039 0.458 0.288 2208 | 0.027
B ‘Std error B PANSS-G 1.128 0.243 0.641 4.643 0.001
4 After 1 month, n=67 R = 0.648, F = 38.645, p ¢ 0.001
PANSS-P | 2.143 | 1.114 0.288 1.924 | 0.059 4 After 3 months, n=67
PANSS-N | -0.453 | 0.837 0111 | -0541 | 059 PANSS-P | -1.358 | 0.685 0282 | -1.984| 0.052
PANSS-G | -0.440 | 0.444 -0.221 -0.991 | 0.325 PANSS-N | 0.864 | 0.466 0.309 1.854 | 0.048
R* = 0.078, F = 1.789, p = 0158 PANSS-G | 0.674 0.302 0.433 2.229 | 0.029
4 After 3 months, n=67 R* = 0315, F = 9.636, p ( 0.001
PANSS-P | -1.115 1.229 -0.150 -0.907 | 0.368
PANSS-N | -1.528 0.837 -0.355 -1.826 | 0.073 Tabl Oﬂj\ﬂ [ H}-S’,]— %—]-_ ] Beck 003t 74*]—9]
—_— (o}
PANSS-G | 0.705 | 0.542 0.294 1300 | 0.198 . a qe ? o T ec -’—E]_‘} ! E;aa
3} % OFA] Wl O X ZF L X Qlul A
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Table 10. Multiple regression analysis of variables
associated with EQ-5D.

Unstandardized | Standardized
coefficients coefficients T |p value
B ‘Std error B
4 After 1 month, n=67
PANSS-P | -0.213 | 0.121 -0.244 -1.758 | 0.084
PANSS-N | 0.085 | 0.091 0.178 0933 | 0.355
PANSS-G | 0.093 | 0.048 0.398 1.925 | 0.059
R = 0.209, F = 5.537, p = 0.002
4 After 3 months, n=67
PANSS-P | -0.146 | 0.126 -0.183 -1.153 | 0.253
PANSS-N | 0.047 0.086 0.103 0.552 | 0.583
PANSS-G | 0.101 0.056 0.395 1.821 | 0.073

R’ = 0.145, F = 3.573, p = 0.019
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2.3 Discussion
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