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Figure 1. Flow chart showing the formulation of study population
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Table 1. Test battery used to assess neurocognitive performance in

subjects
Cognitive domain Neuropsychological test
Attention Digit span : forward / backward

Language and related Korean—-Boston Naming Test (K-BNT)
functions Reading / Writing

Visuospatial functions K-MMSE : drawing
Simple Rey figure test (SRFT) : Copy

Memory Seoul Verbal Learning Test (SVLT)
SRFT : immediate & delayed recall

/recognition

Frontal Contrasting programs / Go No-Go Test
Executive functions Fist-Edge-Palm / Luria loop
Controlled Oral Word Association Test
(COWAT) : semantic / phonemic
Korean—Color word Stroop Test (K-CWST)

Other indexes Geriatric depression scale (GDS)
Barthel Activities of Daily living (B-ADL)
Clinical Dementia Rating Scale (CDR)

7} FoY

2% AAH(Digit Span Test)?

FAE A= 7]1£9] Wechsler batteriesol] XE3FE o] & FHALRA]
S2HAQl Aoy Y & FAs] s PE E3] AR EMH
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Figure 2. Comparison of Simple Rey Figure(left) and Rey—Osterrieth

Complex Figure(right)
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Table 2. Comparison of demographic and clinical characteristics of

subjects by quartile of head circumference (N=463)

Total Q1 Q2 Q3 Q4
p-value
(N=463) (N=111) (N=120) (N=100) (N=132)
Sex !
Males 170(36.7%) 18(10.6%)  30(17.6%)  38(22.4%)  84(49.4%)
<0.000"
Females 293(63.3%) 94(32.1%)  90(30.7%)  61(20.8%)  48(16.4%)
Age (year)? 71.8+6.17 71.046.5 72.5+7.4 723+ 4.6 71.445.6 0.1977
Edu(yr)? 5.7+4.83 4.4+3.8 5.1+4.7 5.1+4.6 7.9+5.3 <0.000"
HC (cm) 54.5+1.71 52.440.9 53.940.2 54.840.3 56.6+1.0  <0.000"
Height (cm)?  156.2£8.7 150.8+7.0  154.8+7.9 156.3%8.3  161.8%7.8  <0.000
Weight (kg) 2 59.6+9.0 55.3+7.9 57.5+7.3 59.2+8.3 65.6£8.8  <0.000"
K-MMSE ? 22.5+4.9 21.4+4.9 21.645.5 22.4+5.0 24.4+3.9  <0.000"
K-GDS ? 5.4+3.8 5.3%3.7 5.6+4.0 5.4%3.6 5.3%3.9 0.909"
Alcohol 11.6£31.7
K 5.5421.0 7.0421.2  13.6%438.5 19.9£39.6 0.001
(g/day) *
Smoking(PY)?  10.1£20.9 3.6+£11.7 6.5+14.8  10.5%20.3 1874283  <0.000
ApoE !
ed (+) 85(18.4%) 25(29.4%)  26(30.6%)  19(22.4%)  15(17.6%)
0.093"
ed (=) 378(81.6%) 87(23.0%)  94(24.9%)  80(21.2%) 117(31.0%)

Q1: 1st quartile (£ 53 cm), Q2: 2nd quartile (£ 54 cm), Q3: 3rd quartile(< 55 cm) Q4: 4th

quartile (>55 cm), HC : head circumference, K-MMSE : Korean version-mini mental state

examination, K-GDS: Korean form of geriatric depression scale, T ANOVA test, iChi—square

test for trend

'N(%) , * Mean£SD
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Table 3. Performance across neurocognitive domains by quartile of

head circumference

Q1 Q2 Q3 Q4
P-value
N=111 N=120 N=100 N=132

Attention forward 4.74+1.37 4.80+1.58 4.88+1.60 5.17+1.68 0.148
Attention backward 2.59%+1.35 2.77+1.32 2.82+1.15 3.03+1.26 0.054
K-BNT 9.27+3.99 9.35+4.14 9.32+3.80 10.42+3.34 0.049
SRFT copy 13.51+3.88 14.09+3.34 14.70+2.26 14.78+2.45 0.005
SRET

10.02£5.14 10.24£4.85 11.19£4.01 11.86+£3.73 0.004
Immediate recall
SRET

9.71+4.83 9.88+5.14 10.87£4.19 11.28+4.01 0.019
delayed recall
SRFT recognition 14.50+5.31 15.10+4.30 15.42+4.27 16.34+3.30 0.009
SVLT

5.21+2.52 5.13+3.04 5.13+2.57 5.34+2.34 0.909
delayed recall
SVLT

19.8+3.20 19.03+£3.27 19.15+3.40  20.14%£2.18 0.012
Recognition
Contrasting program 2.39+1.03 2.49+0.93 2.43%+0.98 2.65+0.75 0.134
Go No-go test 1.83+£1.09 2.03+1.00 1.97+£1.02 2.11+0.99 0.206
Fist-edge-palm 2.47+1.08 2.57+0.94 2.61+0.95 2.72+0.74 0.220
COWAT 11.6+4.48 11.6+4.17 11.43+£3.98 12.69+3.65 0.059
Stroop — Word 72.5+45.50 79.45+42.11 80.11+43.53 87.63+38.04 0.051
Stroop - Color 10.13+6.87 10.34£6.52 9.98%+6.40 10.7£5.77 0.836

One way ANOVA, K-BNT : Korean version of Boston Naming Test, SRFT : Simple
Rey Figure Test, SVLT : Seoul Verbal Learning Test , COWAT : Controlled Oral

Word Association Test
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Table 4. Pearson correlation of neuropsychological test measures and

HC, other characteristics
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o
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1 2 2 4 5 G

1 aze

Zoedn - 2814

3 HE - 130%% 525

4t - 253k J06k¢ S8 4%

S5 HC 021 288+ S12+k 470k

G.&lc 049 (162« 296+ 051 .153

Todm 060 (167 446+ 195 305 | 375k

B.A - 2206 285&+ 17T+ 108 177 055

9 Lan - 2834« I3« 276 213+ 140% 068 106 | F55%x

10VEF - 2024 2314+ 249+ 185  173% 003 COGE 27Tk 434

11 WM - 254k 2258k« 108+« 071 143+ - 136 - 058 L3893k 4G4k  J70%k
12 W sk - 2034« 220+ 162 1270  420% — 005 061 |, 349+«% 5S585%x  Gll#k  SG0**
13, FEF - 261%¢ 2964+  193%k 165+  148% - 015 008 4259+« S73%k 53Tk STE*  GO0%

* 1 p<0.05, **x : p<0.01

Edu : education (yrs), Ht : height(cm), Wt: weight(kg) HC: head circumference(cm),
Alc: alcohol (g), Sm : smoking(pack—year), Att : attention-Digit Span Forward, Lan :
language—-K-BNT,

VSF : visuospatial function—-S-Rey copy, VM : verbal memory-SVLT delayed Recall,
VsM : visuospatial memory—S—-Rey delayed recall, FEF : frontal executive function—

Stroop color test
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Table 5. Regression analysis on the related factor of visuo—spatial

function
SRFT SRFT SRFT SRFT
Copy Imme recall Delayed recall Recognition
beta P value beta P value beta P value beta P value
Intercept 2.05 0.765 -3.44 0.73 -2.00 0.85 7.35 045

e4 (positive vs. negative) 0.038 0.433 0.04 0.41 0.03 0.54 0.05 0.32

Sex (female vs. male) 0.11 0.16 0.03 0.75 0.03 0.72 0.03 0.68
Age (year) -0.14 0.01 -0.19 <0.0001 -0.18 0.001 -0.21 <0.000
Education level (year) 0.21 <0.0001 0.16 0.006 0.18 0.003 0.15 0.009
HC(cm) 0.08 0.16 0.18 0.002 0.15 0.01 0.08 0.16
Height(cm) 0.13 0.09 -0.03 0.69 -0.01 0.89 0.09 0.27
Current alcohol drinking
0.10 0.07 0.07 0.20 0.05 0.42 0.04 0.44
(yes vs. no)
Present smoking
-0.03 0.55 -0.04 0.41 -0.05 0.36  -0.09 0.06
(yes vs. no)
14.3 12.0 11.2 13.4
R-square
(p<0.0001) (p<0.0001) (p<0.0001) (p<0.0001)

SRFT : Simple Rey Figure Test , HC : head circumference , Imme recall :

immediate recall
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Abstract

Correlation between Head Circumference and

Visuospatial Ability in the Elderly

Kyung Ran Kim
Department of Medicine

The Graduate School, Yonser University

(Directed by Professor Byoung Hoon Oh)

Objectives: The aim of this study is to find out the correlation
between head circumference and visuospatial function of the elderly
in community.

Methods: A total of 463 subjects (170 men and 293 women) aged 60—

91 years were analyzed from preliminary data of GDEMCIS (Gwangju

Dementia and MCI Study). The study questionnaire consisted of

demographic characteristics, current and past illness history, drug
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history, K-MMSE, SNSB-D. We also measured head circumference
and examined ApoE genotype.

Results: On regression analysis, as head circumference become
smaller, visuospatial memory scores(S-Rey immediate recall &
delayed recall) decreased adjusted by age, height, sex, educational
level, ApoE ¢4 allele, current smoking and alcohol drinking (8=0.18,
p=0.002, B=0.15, p=0.01). Presence of ApoE ¢4 allele has no direct
correlation with head circumference and cognitive decline.
Conclusion: As head circumference become smaller, only visuospatial
memory scores decreased significantly. These results suggest that
visuospatial memory function might be one of the sensitive markers
of brain reserve differences.

Key Words: head circumference, visuo-spatial memory,

neuropsychological test, SNSB-D, elderly, brain reserve
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