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Relationship between White Matter Changes and Cognitive Dysfunction
in the Elderly with Subjective Memory Complaint
Eun Young Shin, MD,' Han Yong Jung, MD,' Yang Rae Kim, MD,? Soyoung Irene Lee, MD,' Shin Gyeom Kim, MD'

'Department of Psychiatry, Soonchunhyang University Hospital, Bucheon, Korea
ZPsychiatric Office, Kim Yang Rae Hue, Bucheon, Korea

Objectives  The purpose of this study is to evaluate the relationship between the severity of white matter changes (WMC), risk fac-
tors and cognitive domains, including executive function profiles.

Method  Forty nine subjects over 55 years with subjective memory complaints were assessed with MRI and neuropsychological
tests. The WMC were assessed by MRI T2-FLAIR images and divided into 3 groups of mild vs. moderate vs. severe and 2 groups of
mild-moderate vs. severe by using Méntyld’s criteria and Fazeka’s criteria. The risk factors were examined in hypertension, heart dis-
ease history and chemistry Lab. Medical conditions which affect to cognitive dysfunction and definite dementia were also excluded.
Results Comparing 3 groups, hypertension was identified as a risk factor of the WMC. Comparing 2 groups, total cholesterol and
LDL were identified for as the risk factor of WMC. The severity of WMC was significantly associated with cognitive disturbances and
their main effect on cognition was working memory and inhibition.

Conclusion The risk factors of the WMC in the elderly were hypertension, hyperlipidemia. The severity of WMC appears to be as-
sociated with executive dysfunction in the elderly.
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Table 1. Demographic and clinical characteristics of groups divided by severity of white matter changes

Mild Moderate Severe P
All subject, No 24 18 7
Age,y 68.4 £ 8.7 739 +7.0 70.4 £ 6.4 0.103*
Female number (%) 16 (66.7%) 14 (77.8%) 7 (100%) 0.078
Education 6.5+ 3.7 57 +34 62 £ 39 0.243
K-MMSE -1.9 £ 2.3 -2.1 +25 2.4+ 29 0.181
GDS 63+ 43 55+ 47 8.4 + 3.8 0.336

Values are expressed as mean + SD unless otherwise indicated. * : Statistically significant at p < 0.05. T : z-score. K-MMSE : Korean
Version of Mini-Mental Status Examination, GDS : Geriatric Depression Scale

Table 2. Comparison of risk factor among groups divided by severity of white matter changes

Mild Moderate Severe P
Hypertension 9 (37.5%) 10 (55.6%) 6 (85.7%) 0.025*
Heart disease 17 (29.2%) 12 (33.3%) 2 (28.6%) 0.930
Total cholesterol 177.71 + 35.68 199.06 + 39.61 200.17 £ 68.04 0.257
LDL 108.50 + 23.35 125.35 + 35.43 131.40 + 56.25 0.218
G 142.70 + 86.15 182.41 + 106.21 160.33 + 68.67 0.547
HDL 55.00 £ 12.95 52.53 + 13.78 47.83 + 10.26 0.495
Homocysteine 9.83 + 4.25 11.85 £ 5.75 9.83 + 2.41 0.408
Folic acid 9.50 + 4.48 7.78 £ 4.63 7.53 £ 2.96 0.395
Vitamin B12 753.28 + 308.87 754.44 + 354.29 904.38 + 446.28 0.712

Values are expressed as mean + SD unless otherwise indicated. = : Statistically significant at p < 0.05. LDL : low denisity lipopro-

tein, TG : triglyceride, HDL : high density lipoprotein
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Table 3. Comparison of cognitive test performance among groups divided by severity of white matter changes

Mild Moderate Severe df F p
K-BNT -0.61 + 2.23" -1.14 + 0.71 -1.31 + 1.05 2 0.281 0.758
RCFT copy score -1.68 + 2.60" -3.06 + 3.26 -3.32 £ 1.04 2 1.762 0.183
SVLT_delayed_recall —1.40 + 1.98" -1.75 + 1.03 -1.59 + 0.84 2 0.253 0.778
RCFT_delayed_recall -0.78 + 1.35" -1.90 + 0.89 -1.68 + 0.87 2 5.346 0.008
Stroop test_ Interference score -1.20 = 1.96" —3.57 £ 3.42 -5.39 £ 7.02 2 3.732 0.035*
Digit span Forward -0.87 + 1.39" -1.00 + 0.59 ~1.40 + 1.62 2 0.520 0.598
Digit span Backward -0.64 + 1.00° —1.48 + 1.43 —-2.63 + 1.92 2 6.620 0.003*
Digit span Forward-Backward -0.30 + 1.357 -0.15 £ 0.89 -0.27 + 1.31 2 0.970 0.387
COWAT animal -1.25 + 1.28" -1.81 + 1.10 —-2.00 + 1.49 2 1.531 0.227
COWAT supermarket -0.68 + 0.86" -1.81 £ 1.32 -0.86 + 1.16 2 5.642 0.007"
COWAT 1 -0.91 + 0.88" -1.80 + 0.63 —1.69 + 0.94 2 6.008 0.005"
COWAT o -0.80 + 0.83" —1.64 = 0.51 -1.12 £ 0.73 2 5.821 0.006"
COWAT ~ -1.02 + 1.10° -1.63 + 0.77 —1.66 + 0.41 2 2.124 0.134
COWAT phonetics -1.12 £ 0.99° —2.00 + 0.61 —-1.60 + 0.81 2 4.486 0.019'

« . Statistically significant at p < 0.05, T

. statistical significant but mean of moderate SVD group is lower than that of severe group,

T . z-score. K-BNT : Korean version Boston Naming Test, RCFT : Rey Complex Figure Test, SVLT : Seoul Verbal Learning Test COWAT,

Controlled Oral Word Association Test :

144

-1 . Korean alphabet for “K", o : Korean alphabet for *O", ~ : Korean Alphabet for “S”
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Table 4. Comparison of demographic variables and risk factor between mild-moderate and severe group

Mild-moderate Severe p
All subject, No 42 7
Age,y 70.69 + 8.40 70.43 + 6.40 0.644
Female number (%) 30 (71.4%) 7 (100%) 0.171
Education 6.32 + 3.68 6.15 + 3.86 0.868
K-MMSE -1.93 + 1.64" —2.38 + 2.87 0.456
Hypertension 19/23 (45.2%) 1/6 (85.7%) 0.098
Heart disease 13/29 (31.0%) 2/5 (28.6%) 0.892
Total cholesterol 187.26 + 38.50 200.17 + 68.04 0.015*
LDL 116.24 + 30.31 131.40 £ 56.25 0.017*
G 160.95 £ 111.96 160.33 + 68.67 0.280
HDL 53.68 + 13.21 47.83 + 10.26 0.477
Homocysteine 10.65 + 4.94 9.83 £ 2.41 0.233
Folic acid 8.75 = 4.57 7.53 £ 2.96 0.295
Vitamin B12 753.78 + 389.32 904.38 + 446.28 0.231
Values are expressed as mean + SD unless otherwise indicated. = : Statistically significant at p < 0.05, T : z-score. LDL : low density
lipoprotein, TG : triglyceride, HDL : high density lipoprotein
Table 5. Comparison of cognitive domains between mild-moderate and severe group

Mild-moderate Severe t p

K-BNT -0.78 + 1.88" -1.31 £ 1.05 0.471 0.492
RCFT copy score —2.27 + 2.95" -3.32 £ 1.04 0.925 0.055
SVLT_Delayed_recall —1.55 + 1.62" —-1.59 + 0.84 0.058 0.235
RCFT_delayed_recall -1.27 +1.297 —1.68 + 0.87 0.815 0.409
Stroop Test Interference score -2.16 + 2.85" -5.39 £ 7.02 1.776 0.009*
Digit span Forward -0.92 = 1.117 —1.40 + 1.62 0.986 0.241
Digit span Backward -1.00 + 1.26" —2.63 £ 1.92 2.922 0.022*
Digitspan Forward-Backward -0.10 = 1.18" —-0.27 + 1.31 0.749 0.420
COWAT animal -1.50 + 1.22" —2.00 £ 1.49 0.988 0.211
COWAT supermarket -1.18 £ 1.217 -0.86 £ 1.16 —0.634 0.716
COWAT -1.28 + 0.907 —1.69 + 0.94 0.937 0.921
COWAT o -1.16 £ 0.82" -1.12 £ 0.73 -0.094 0.939
COWAT ~ -1.28 £ 1.017 —1.66 £ 0.41 0.738 0.167
COWAT phonetics -1.52 £ 0.94" —1.60 £ 0.81 0.161 0.821

« : Statistically significant at p < 0.05, T

. z-score. K-BNT : Korean version Boston Naming Test, RCFT : Rey Complex Figure Test SVLT,

Seoul Verbal Learning Test COWAT : Controlled Oral Word Association Test : 71 : Korean alphabet for “K"”, o : Korean alphabet for

"O", ~ : Korean Alphabet for “S”
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