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Background: Measurement of cognitive dysfunction in the early stages of Alzheimer’s disease
(AD) has been well studied and there are many objective tests in use for this purpose. With excep-
tion of clinical rating scales, however, there are only a few objective measures of cognition for
tracking progression in advanced AD. The Severe Impairment Battery (SIB) is a test which has
been developed taking into account the specific cognitive and behavioral features of patients
with severe dementia. Objectives: The aim of this study was to test reliability and concurrent valio-
ity of the Korean version of the Severe Impairment Battery (K-SIB). Methods: Participants included
10 normal healthy elderly and 91 patients with moderate to severe AD. The diagnosis of probable
AD was established according to National Institute for Neurological and Communicative Disor-
ders and Stroke/Alzheimer’s Disease Stroke/Alzheimer’s Disease and Related Disorders (NINCDS-
ADRDA) criteria. To obtain concurrent validity, all the participants received K-SIB, Korean ver-
sion of minimental status examination (K-MMSE) on the same day. We also tested inter-rater reli-
ability among six raters using a videotape recording and tested test-retest reliability. Results: The
mean score on the K-SIB was 68.97 £ 19.08 with a possible maximum of 100 points. The mean
scores on the three K-SIB groups (group 1: K-MMSE scores of 11-15, group 2: K-MMSE scores
of 6-10, group 3: K-MMSE scores of 0-5) were 82.49+7.70, 64.47+15.27 and 41.09+21.56.
Significant correlations were found between the K-MMSE and the K-SIB (7 =0.808), between
the Clinical Dementia Rating (CDR) and the K-SIB (7 =-0.72) between Sum of Box of the CDR
(CDR-SB) and the K-SIB (7 =-0.70), between Global Deterioration Scale (GDS) and the K-SIB
(7 =-0.580), between Baylor Profound Mental Status Examination (BPMSE) and the K-SIB (7 =
0.83), between Barthel Activities of Daily Living (B-ADL) and the K-SIB (7 =0.53), Korean Instru-
mental ADL (K-IADL) and the K-SIB (7 =-0.38), between Functional Assessment Staging (FAST)
and the K-SIB (7 =-0.560). Significant correlations were found between K-SIB and other cogni-
tive and non-cognitive scores (p<0.01). The correlation coefficients were high for interrater relia-
bility (¥ =0.99) and tolerable for test-retest reliability (7 =0.51). Conclusions: The Korean version
of SIB appears to be a reliable and valid tool as a staging measure for severe dementia patients.
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Table 1. Demographic data of the subjects

Control (N=10) Patient (N=91) o
Mean  SD Mean  SD value

Age (yrs) 7670 523 7736  7.01 0.77*
Education (yrs) 9.80 4.92 5.59 5.35 0.02*
Social interaction 6.00 0.00 552 097 <0.01*
Memory 13.50 0.71 6.97 354  <0.01"
Orientation 5.60 0.97 2.82 107 <0.01*
Language 45.20 114 3321 946  <0.01"
Attention 5.80 0.42 459 181  <0.01*
Praxis 7.60 0.70 4.82 266  <0.01*
Visuospatial ability 8.00 0.00 6.26 248  <0.01"
Construction 4.00 0.00 3.29 123  <0.01*
Orientatingtoname 200  0.00 148 056 <0.01*
K-SIB 97.70 236 6897 19.08 <0.01"
K-MMSE total 26.20 2.49 9.87 358  <0.01"

SD, Standard Deviation; K-SIB, Korean version of Severe Impairment
Battery; K-MMSE, Korean version of Mini-Mental Status Examination;
N, Number of patients.

*Statistically significant difference, 'Student T-test.
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Table 2. Multiple regression analysis

Mean SD Beta Tolerance p-value
Sex
Male 23 25.3 0156 0924 0.129"
Female 68 74.7
Age (yrs) 77.36 701 0323 0935 0002
Education (yrs) 5.59 535 0259 0815 0.006*
Onset (yrs) 4.63 219 0292 0893 0.019"

SD, Standard Deviation.
*, Statistically significant difference; ', Multiple regression analysis.
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Table 3. Coefficients of correlation between the variables

K-SIB K-MMSE CDR GDS  FAST
Social interaction 057  046* -034* -0.28 -0.31*
Memory 0.82* 067 -057* 0517 -042*
Orientation 043 054 -046* 039 -026
Language 0.95* 075 -067* -053° -0.50*
Attention 0.76* 058 -057* -036* -0.40*
Praxis 067 058 -047 -040° -0.48*
Visuospatial ability o077 057 -057 0477 -0.54*
Construction 0.71*  056* -057* -038 -037*
Orientatingtoname ~ 0.44*  040¢ -0.34* -032* -041*
K-SIB 0.81* -0.72* -058° -0.56*
K-MMSE -0.71*  -059* -0.51*
CDR 0.80*  0.66"
GDS 0.64*
FAST

K-SIB, Korean version of Severe Impairment Battery; K-MMSE, Korean
version of Mini-Mental Status Examination; CDR, Clinical Dementia Rating;
GDS, Global Deterioration Scale; FAST, Functional Assessment Staging.
*Statistically significant difference.
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Table 4. Neuropsychological characteristics according to the K-MMSE

11-15% 6-10d 0-54 Scheffe<] thsH]w
p-value
Mean SD Mean SD Mean SD 11-15%8 6108 058

Number of patients 37 43 11
Social interaction 5.81 0.46 553 0.85 4.45 1.75 <0.01* b b a
Memory 9.22 2.58 5.98 323 3.27 272 <0.01* c b a
Orientation 357 1.07 2.33 0.57 2.27 1.19 <0.01*' b a a
Language 39.41 5.02 30.79 8.27 21.82 10.85 <0.01*" c b a
Attention 5.32 1.11 4.63 1.60 2.00 2.19 <0.01* b b a
Praxis 6.24 1.89 4.47 2.44 1.45 2.25 <0.01*' [ b a
Visuospatial ability 7.32 1.47 6.21 2.30 291 298 <0.01* b b a
Construction 3.92 0.36 3.09 1.25 1.91 1.70 <0.01* [ b a
Orientating to name 1.68 0.47 1.44 0.55 1.00 0.63 0.01* b b a
K-SIB 82.49 7.70 64.47 15.27 41.09 21.56 <0.01* c b a
K-MMSE 3.55 1.81 8.51 1.44 13.32 1.42 <0.01* [¢] b a
CDR 33 0.67 2.65 0.65 1.84 0.55 <0.01*' [ b a

K-SIB, Korean version of Severe Impairment Battery; K-MMSE, Korean version of Mini-Mental Status Examination; CDR, Clinical Dementia Rating; GDS,

Global Deterioration Scale; FAST, Functional Assessment Staging.
*Statistically significant difference; 'One way ANOVA.
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Fig. 1. Box-Plots of the K-SIB Stratified by Three K-MMSE groups.

Table 5. Neuropsychological characteristics according to CDR
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Fig. 2. Box-Plots of the K-SIB Stratified by Four CDR groups.

COR 1 2 3 4 o Scheffe<] thsHla
Mean SD Mean SD Mean SD Mean SD Vaue 4 o 3 4

Number of patients 9 45 28 9
Social interaction 5.78 0.67 5.82 0.53 514 1.24 4.89 1.36 0.003*' a a a a
Memory 10.00 1.94 8.18 2.77 5.36 3.63 2.89 209 <0.01* c bc ab a
Origntation 4.00 1.12 2.96 1.02 254 0.84 1.89 078 <0.01* c bc b a
Language 41.22 4.09 37.27 6.14 28.75 7.28 18.78 1166 <0.01 C b a a
Attention 5.67 0.71 5.24 1.17 414 1.90 1.67 158  <0.01* b a a a
Praxis 6.44 1.01 5.58 2.31 4.07 2.68 1.78 249  <0.01* b ab a a
Visuospatial ability 7.56 0.88 7.22 1.46 557 2.81 2.33 206 <0.01" b a a a
Construction 3.78 0.67 3.80 0.46 2.96 1.37 1.22 148  <0.01" b a a a
Orientating to name 144 0.53 1.71 0.51 1.29 0.53 1.00 050 <0.01* b b a ab

K-SIB 85.89 440 77.78 9.67 50.82 1666 3644 1954 <0.01" c b a a

K-SIB, Korean version of Severe Impairment Battery; K-MMSE, Korean version of Mini-Mental Status Examination; CDR, Clinical Dementia Rating;

GDS, Global Deterioration Scale; FAST, Functional Assessment Staging.

*Statistically significant difference; 'One way ANOVA.

Table 6. Interrater and Test-retest reliability correlation coeffici-
ents for total score and subscales of the Korean version of Severe
Impairment Battery (K-SIB)

Interrater Test-retest
correlation (N*=10) correlation (N*=12)
Total K-SIB score 0.99 0.51
Social interaction 0.99 0.70
Memory 0.99 0.43
Orientation 0.99 0.92
Language 0.99 0.90
Attention 0.99 0.38
Praxis 0.99 0.75
Visuospatial ability 0.99 0.63
Construction 0.99 -0.16
Orientating to name 0.99 0.93

All pvalues <0.01 (Pearson’s rank correlation). *N, Number of patients.
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