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Attentional Differences according to the Subcortical White Matter
Hyperintensities in Patients with Alzheimer Disease and Subcortical
Vascular Dementia using Attention Questionnaire Scale

Bon D. Ku, M.D.*, SangYun Kim, M.D.}

Department of Neurology™*, Myongji Hospital, Kwandong University College of Medicine, Goyang; Department of
Neurology", Seoul National University Bundang Hospital & Seoul National University College of Medicine,
Seongnam, Korea

Background: Attention is too difficult to measure quantification due to the numerous affected variables.
Attention Questionnaire Scale (AQS) is a newly developed scale for the evaluation of the patient’s atten-
tion. The aim of this study was to adapt AQS to evaluate the correlation between attention and subcorti-
cal hyperintensities (SH) to the patients with mild to moderate Alzheimer disease (AD) or subcortical vas-
cular dementia (SVD). Methods: Patients with mild to moderate AD or SVD were recruited from March
2008 to February 2010. On magnetic resonance imaging, deep white matter (DWM) hyperintensities
were classified into D1 (the longest diameter of DWM lesion <10 mm), D2 (10 mm<DWM<24 mm),
and D3 (25 mm <DWM). Likewise, periventricular white matter (PWM) hyperintensities were classified
into P1 (caps or rim <5 mm), P2 (between P1 and P2), and P3 (10 mm <caps or rim). The SH was di-
vided into three groups according to the combinations of DWM and PWM hyperintensities: minimal (D1P1,
D1P2, D2P1), severe (D3P3), and moderate hyperintensities group with hyperintensities of remaining
combinations. AQS, Korean version of Mini-Mental Status Examination (K-MMSE), Clinical Dementia
Rating (CDR) and Global Deterioration Scale (GDS) were performed in all the patients. Patients with mild
to moderate AD or SVD were divided into three groups according to the SH (minimal, moderate and se-
vere SH group). We evaluate AQS, K-MMSE, CDR and GDS according to the degree of SH. Results: A
total of 162 study patients were recruited (87 in minimal, 22 in moderate and 53 in severe SH group). Fe-
male was predominant in all three groups (66.7%). Mean score of K-MMSE was 17.5+5.7 and that of
the CDR was 1.3+0.9. Mean score of AQS was 17.1£7.9. The correlation between AQS and other
scales such as K-MMSE, CDR and GDS were all significant (the correlation coefficiency was 0,317, -0.474,
-0.472, respectively). Unlike other scales AQS showed significant differences between minimal and mod-
erate or severe SH group (18.77.7, 15.2+6.6, 15.4£8.6, p=0.007). Conclusions: AQS is a useful
dementia scale for the evaluation of the degree of SH in the patients with mild to moderate AD or SVD.

Key Words: Alzheimer disease, Subcortical vascular dementia, Attention Questionnaire Scale, Subcortical hyperin-
tensities
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Philips Gyroscan Intera 1.5 Tesla Nova Dual MRI (Philips Electronics,
Eindhoven, Netherlands)7 |52 AF-8-5}0] T1-weighted (TR/TE 450/12
msec,flip angle 69°, thickness 6 mm), T2-weighted (TR/TE 40200/100
msec, flip angle 90°, thickness 6 mm), FLAIR (TR/TE 11,000/140, flip
angle 90°, thickness 6 mm ), Gradient echo (TR/TE 63/23, flip angle 18°
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thickness 6 mm) & THAAS- A3 T1 coronal (TR/TE 450/12, flip
angle 69°, thickness 6 mm o

MRI Aol TSI 305} 15 9ie] Yt 23 17
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Table 1. Definition of the degree of subcortical hyperintensities

D1 (<10mm) D2(10-24mm) D3 (=25mm)

P1(<5mmin capping Minimal Minimal Moderate
and banding)

P2 (between P1and P2) Minimal Moderate Moderate

P3 (>10mmin capping Minimal Moderate Severe

or banding)

P, Periventricular white matter; D, Deep white matter.

P1:bands <5mm P2:5mm <bands <10mm P3:bands =10 mm

©

D3: DWML at semiovale
>25mm

D1: DWML at semiovale
<10mm

D2:10mm < DWMLat
semiovale <24 mm

Fig. 1. The examples of the periventricular white matter hyperintensities of frontal and occipital horn (A), periventricular white matter hyperintensities
along the lateral ventricle (B), deep white matter hyperintensities of lateral ventricle level (C) and deep white matter hyperintensities of centrum semi-

ovale level (D).



FolH UEX| M=E 018 Y=si0|mEnt nstRHgAIol Extel TIEst DS HH0| T2 FAMSHO| 10| 83

AHRH717E 7], 55, ARGl A]
(Table 2).

FoJg 2ol gigich

27 3R} 2eke] Bk KMMSES 175457, CDRE 13409, GDS
L 414110120tk AD 34} ko] 3 K-MMSE= 16.8+59, CDRE
14+ 1.0, GDS= 4.2+ 110]31L, SVD Sk} k] KMMSE= 170+
54,CDRE 14409, GDS= 42+ 1102 T Ao 2] Ak 0117
5 9 Xl F-55 2] Z}o| = §1ITH Table 2).

3. 202 M2X| e

AA Aere] AQS Ht A= 171+790]9) 31 AQSLL] HiF A=
L57+490]3 AQS29] Bt AL 69+4.00]9ck AD A} Ak
of| A= AQSEF 4= 168+ 76013101 AQIE| Bt F4==59+
4.60]111 AQ29] H 4= 6.7+ 4101k SVD SAF Ak AQSH
I 451584890 & AQSIQ] B AL 69+6.00])1 AQS29)
Bt 4= 6.6+ 3901310k AD SRR} SVD $HA} ek 7Ho] AQS Y

AQSI 3 AQS29] T 4204 F2Jt Hol = GlolTH(Table2),
Sl AQSO| AR M
AQSE QA7)0 At

S At FEEE 2505 A5

Table 2. The demographic characteristics, general cognitive profiles and
Attention Questionnaire Scale of the patients’ with Alzheimer’s disease
or subcortical vascular dementia

AD(n=118) SVD(n=44) Total (n=162) P-value
Age (yr) 750+78 743171 749+78 0.354
Gender (M:F) 34:84 18:26 52:110 0.460*
Hand (R:L:B) 115:2:1 43:1:0 158:3:1 0657*
Education (yr) 8.11+46 783+47 798+49 0533
Duration (mo) 225+182 227+180 229+184 0415
Height (cm) 1583+84 157.3+82 1579+84 0430
Weight (Kg) 585+95 59.7+93 588+9.2 0.201
K-MMSE 168+59 170+£54 175+57 0.16
CDR 14+10 14+09 13+09 0.90
GDS 42411 42+1.1 41+1.1 045
AQS 168+76 158+89 171+79 049
AQS-1 59+46 69+60 57+49 037
AQS-2 6.7+4.1 66+39 69+40 033

yr, Year; M, Male; F, Female; Hand, Handedness; R, Right; L, Left; B, Both; mo, Month;
BMI, Body mass index; AD, Alzheimer disease; SVD, Subcortical vascular dementia;
K-MMSE, Korean mini-mental status examination; CDR, Dementia rating scale; GDS,
Global Deterioration Scale; AQS, Attention Questionnaire Scale; AQS-1, AQS gives
higher points to the high attention; AQS-2, AQS gives higher points to the low at-
tention; The statistical analysis was done by the T-test, chi-square®.
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30
25
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The Score of the K-MMSE, CDR or GDS
G

0 5 10 15 20 25 30
The Score of the Attention Questionnaire Scale

Fig. 2. The Pearson correlation between Attention Questionnaire Scale
and K-MMSE (y=0.317, p<0.001), CDR (y=-0.472, p <0.001) or GDS
(y=-0.474, p<0.001). K-MMSE, Korean version of Mini-Mental Status
Examination; CDR, Clinical Dementia Rating scale; GDS, Global Deterio-
ration Scale.
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Table 3. Attention Questionnaire Scale and other general cognitive profiles in the patients with Alzheimer disease or subcortical vascular dementia ac-

cording to the subcortical ischemia

Min.HI (n=87) Mod. HI (n=22) Sev. HI(n="53) pvalue Min. HI- Mod. HI Min. HI- Sev. HI Mod.HI-Sev. HI
Age 732+83 738160 747479 0475
AQS 18777 152+66" 154+86" 0.007 0.045* 0.035° 0990
AQS-1 49+45* 63+46 70+58* 0.020 0273 0.030* 0.787
AQs-2 76+41* 57+36" 65+38 0018 0.028* 0234 0594
K-MMSE 187+77 17.1+55 162+6.2 0.064
(DR 12454 14+09 15+10 0.120
GDS 40+10 43+10 44+12 0.069

K-MMSE, Korean mini-mental status examination; CDR, Dementia rating scale; GDS, Global Deterioration Scale; AQS, Attention Questionnaire Scale; AQS-1, AQS gives higher
points to the high attention; AQS-2, AQS gives higher points to the low attention; AD, Alzheimer disease; SVD, Subcortical vascular dementia. Min. HI, Mod. HI and Sev. HI rep-
resent Minimal, moderate and severe subcortical hyperintensities groups respectively. All numerical variables were performed ANOVA with post-hoc analyses representing as
mean = standard deviation. p values < 0.05 on comparisons among three groups were italicized. p values < 0.05 by post-hoc analyses were marked and denoted with *be-

tween minimal and moderate and Tbetween minimal and severe ischemia.
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Appendex. Attention Questionnaire Scale
e A= 5
1 A Lty 012 AQS1 (Negative Question)
2 QI Al 2 d0= A2 AL 012
3 ool s = 2ot S0 012
4 Si2ta A7 Y53 skt 2471 AEH 012
5 2 CHEHE & @, A0l M 2 BOfLI7t? 012
6 ALZH0| B2 HA0| 713 A G 012
7 &5 ROME 23 Ye R AT 012
8 tistlt Y4 2E & A5 &2 Ste 87 HsH7? 012
9 Bho2] Yol A=E & gur 012 AQS2 (Positive Question)
10 FRIO|M LOojLtE Yof 2 S EYLIR 012
11 AAR D07IZ 51247 BHLIP 012
12 0j|do]| ot 2(0] WS A% St ASH7R 012
13 M22 Zof cish 2t E01E BYLI 012
14 AAL=S0 HiSE RAIE 4= ASLITN? 012
15 TVAIY A Y3E2 2 Uk 012

—
eSS

0=335{ 2% 2| §iCHnever), 1=7t5

™ CHoccasionally), 2=

et E= 20| 2% CHusually).

AQS, Attention Questionnaire Scale; AQS1, negative questions which are consisted of AQS No. 1-8;

AQS No. 9-15; AQS score =16-AQST1+AQS2.

AQS2, positive questions which are consisted of



