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A Neurobehavioral Performance Assessment in Lacunar Infarction Case-control Study

Ham-Gyum Kim, Soung-Hoon Chang”, Sue Kyung Park?, Kun-Sei Lee”, Hyeong-Su Kim®, Wha-Sun Kim®

Department of Radiology, An-San University, Department of Preventive Medicine, College of Medicine, Konkuk University”,
-Department of Radiology, Hanyang University Hospital®

Objectives : We carried out tests for neurcbehavior by using
WHO-NCTB (neurobehavioral core test battery) and Perdue
pegboard score test to identify differences between lacunar
infarction cases and controls.

Methods : Among the subjects who undewvent MRI between
February 2001 and March 2002 in a university hospital located in
Seoul and who were diagnosed only as lacunar infarction without
any intracranial disease, 46 patients were selected as cases
(male: 21, female: 25). Controls were selected who had no
cerebrovascular disease on MR} by matching age (5 years),
gender, and education (2 years) in a ratio of 1:1. Among WHO-
NCTB, the following 5 tests and Perdue pegboard score test were
used to categorize the study subjects: digit and symbol matching,
simple reaction time, Benton visual retention, digit span, and
Pursuit aiming test.

Results : Among the above 6 tests of neurobehavior, lacunar
infarction cases showed lower score than controls except for the
simple reaction time test.

As the controlling variables of multivariate analysis in the
slepwise regression analysis, the followings were selected due to
their significant association: age, education, BMI, gender, drinking,
exercise, and systolic blood pressure. From multivariate
regression analysis, there was significant difference (p<0.05)
between lacunar infarction cases and confrols in digit and symbol
matching, Benton visual retention, digit span, pursuit aiming, and
Perdue pegboard score test, but not in the soore of simple reaction
time test.

Conclusions : We suggest that the above 5 tests for
neurobehavior, with the exception of the simple reaction time test,
might be used as the basis for recommendation of further
treatment and other neurological tests by the earlier detection for
neurological abnormality in lacunar infarction.

Korean J Prev Med 2003;36(3):255-262

Key Words: Lacunar infarction, Tests for neurobehavior, Case-
control study
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Table 1. Location of lacunar infarction (N=46, %)
Location No. of patients
Deep white matter 41(89.1)
Basal ganglia 22 (41.8)
Subcortical white matter 6(13.0)
Brain stem 3(6.5)
* A patient has one or more lesion of lacunar infarction
Table 2. The number of lacunar infarction lesion in MRI by age
No. of lesion 30-39 40-49 50-60 Total
1-2 0 4 0 4( 87
3-5 3 8 1 12( 26.1)
6- 0 12 18 30( 65.2)
Total 3 24 19 46 (100.0)
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Table 3. General characteristics of lacunar infarction cases and controls

Characteristics Units Cases(N=46) Controls(N=46)  p-value
Age (years) Mean+SD 472468 46.6+6.8 NS
- Sex Male 21 (45.7) 21457 NS
Female 25(54.3) 25 (54.3)
Education (years) Mean+SD 12.1+29 125427 NS
Body mass index (kg/m?) - Mean+SD 25422 223427 NS
Systolic blood Mean+SD 140.1+18.8 130.8+13.8 =0.04
pressure (mmHg) ean= e R p=
Diastolic blood
pressure (mmHg) Meani—SD 91.6x10.5 86.2+14.6 p=0.03
Experience in Never 31(674) 33(71.7) NS
cigarette smoking Ever 15 (32.6) 13(28.3)
Year of cigarette <20 3(20.0) 4(30.8) NS
smoking of smoker(years) 20<= 12 (80.0) 9(69.2) ‘
Daily smoking <=1 746.7) 9(69.2) NS
amount of smoker 1< 8(533) 4 (30.8)
(pack per day)
Experience in Never 21(45.7) 21(45.7) NS
alcohol drinking Ever 25 (54.3) 25 (54.3)
Year of cigarette smoking <20 8 (40.0) 6(35.3) NS
of drinker (years) 20<= 12 (60.0) 11647
Drinking amount per <=Median 3(15.0) 5(294) NS
week of drinker Median< 17 (85.0) 12(70.6)
(g of alcohol)
Personality Type A 35(76.1) 33(71.7) NS
Type B 11 (23.9) 13 (28.3)
Exercise Never 19 (41.3) . 24(522)
Sometimes NS
or Frequent' 27 (58.7) 26 (47.8)
Current illness None 16 (34.8) 30 (65.2)
status of subjects Hypertension 17 (36.9) 4( 87 —0.00
Diabetes mellitus 9 (19.6) 509) P
Other diseases 3(87) 7(15.2)

NS, Not significant

Table 4. Self-conscious symptoms during past 1 year of lacunar infarction cases

and controls (N, %)
Symptoms Cases Controls p-value
Headache* 31 (70.5%) 30 (66.7%) NS
Neck stiffness* 29 (63.0%) 26 (56.5%) NS
Loss of consciousness® 2( 4.83%) 2( 44%) NS
Aphasia or dysphasia® 1( 2.8%) 2( 4.4%) NS
Visual disturbance’ 7(152%) 4( 8.9%) NS
Speech disturbance’ 2( 4.4%) 2( 44%) NS
Apraxia* 8 (17.4%) 9 (20.0%) NS
Gait disturbance* 4( 8.7%) 8(17.8%) NS
Sensory disturbance’ 10 (21.7%) 6 (13.0%) NS
NS, Not signigicant
* present symptoms at the time of taking MRI and during past 1 year
$ present symptoms during past 1 year
pegboard score A= TFE -9 8 ¥4 Benton A1 27|93 AAY frelds&

S BARANE BATH BET7k
Aol7t felahA BEHLOH (p<0.05),

bt (p=006) BERHEAZE A4}
= 9AF xRz Aot 95
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Table 5. Neurobehavioral tests of lacunar infarction cases and controls (mean+

standard deviation)

Neurobehavioral Cases Controls p-value

performance test -
Digit and symbol test 498+ 7.2 549+ 93 p=0.004
Simple reaction time test

Mean reaction time 2849+ 407 286.1+ 404 p=0.9

Standard deviation 7701 65.1 63.0+ 270 p=0.2

Slowest reaction time 569.4+15322 582.5+188.9 p=0.7

Fastest reaction time 2012+ 25.8 2068+ 23.0 p=0.3
Benton visual retention test 87+ 13 92+ 10 p=0.045
Digit span test

Forward 98+ 20 10.7+1.6 p=0.03

Backward 53+ 12 60+ 13 p=0.01
Pursuit aiming test

Correct dot 1792+ 400 2174+ 4738 p=0.000

Wrong dot 54+ 42 17+ 23 p=0.000
Perdue pegboard score test

Dominant hand 440+ 32 473+ 31 p=0.000

Nondominant hand 373+ 27 400+ 40 p=0.000

Both hands 313+ 19 332+ 43 p=0.009

Assembly 109.2+ 9.4 1144+ 6.6 p=0.02

occupational exposure battery, WHOS}
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Table 6. Stepwise regression analysis between neurobehavioral tests and all independent variables*
Dependent variable Independent variable B SE F value pvalue  R®of Model
Digit and symbol test

Intercept 50.155 9.651 27.01 0.000
Group' 4.613 1.575 8.58 0.004
Age’ 0305 0.139 480 0.031 0.2706
Education® 0.780 0.332 552 0.021
Simple reaction time test . ‘
Mean reaction time . Intercept 0.323 0.025 166.08 0.000
Education’® 0.004 0.001 8.56 0.004 02871
Sex® 0.023 0.008 8.59 0.004 ’
Exercise® 0.016 0.008 397 0.049
Slowest reaction time Intercept 0.145 0.028 2171 0.000
Sex® 0.008 0.004 3.66 0.059
Age’ 0.001 0.000 496 0.029
Hypertension® - -0.002 0.001 371 0.057 0.3758
Education’ 0.018 0.004 16.69 0.000
Group' 0.014 0.006 5.32 0.024
Fastest reaction time Intercept 0.743 0.055 183.04 0.000 01021
Exercise® -0.109 0.034 10.23 0.002 )
Benton visual retention test
Intercept 8.466 1.145 54.64 0.000
Group' 0.406 0213 3.60 0.061 02352
Education’ 0.157 0.038 17.07 0.000 ;
BMF -0.091 0.044 439 0.039
Digit span test
Forward Intercept 9.392 1.557 36.38 0.021
Group' 0.682 © 0290 5.50 4851 04449
Education’ 0.360 0.052 1193 0.000 ’
BMI* -0.206 0.059 0.000 0.001
Backward Intercept 5.498 1.597 11.84 0.001
Group' 0.608 0.209 8.50 0.005
Age? -0.036 0.018 3.90 0.052 04493
Education® 0.188 0.045 _ 17.73 0.000 ’
BMFI -0.086 0.042 4.10 0.046
Exercise® 0.366 0.216 2.87 0.094
Pursuit aiming test
Correct Intercept 328.104 55.818 34.55 0.000
Group! 34.708 7.398 2201 0.000
Age? -2.763 0.654 17.86 0.000 - 0.4770
Education’® 3.116 1.560 399 0.049
BMF -4.045 1.512 7.16 0.009
Wrong Intercept 0.849 4.092 0.04 0.836
Group' 3212 0.740 18.82 0.000 02884
SBP* 0.039 0.022 298 0.088 )
Exercise® 1.507 0.733 423 0.043
Perdue pegboard score test .
Dominant hand Intercept 33.359 1.461 52122 0.000 )
Group' 3.074 0.558 30.31 0.000 04558
Education® 0.624 0.099 39.37 0.000
Nondominant hand Intercept 27.014 1.555 301.69 0.000
Group' 2.280 0.594 14.72 - 0.000 04109
Education’ 0.654 0.105 38.66 0.000 )
Hypertension’ -1.254 0.826 2.31 0.132
Both hands Intercept 21.924 1.743 158.20 0.3358
Group' 1.733 0.607 -8.15 0.000
Education’ : 0.447 0.110 16.40 0.000 0.005
Exercise® 1.608 0.623 6.66 0.012
Hypertension® -1.436 0.836 295 0.089
Assembly Intercept 102.211 8.600 141.25 0.000
Group' 3952 © 1495 6.98 0.010
Education® 1.348 0.264 26.10 0.000 0.3802
SBP* -0.071 0.045 252 . 0.116
Sex® 2,154 1.458 2.18 0.143

all independent variables* included Group', Age?, Educatior’, BMTF, SBF*, Sex®, Drinking’, Exercise®, Hypertension’, Group': 1=case, 2=control, Age’: continuous variable,

Education’; total year for education, continuous variable, BMI“: Body mass index, continuous variable, SBP®: systolic blood pressure, continuous variable, Sex®: 1=male,
2=femnale, Drinking’; 1=no drinking, 2=drinker, Exercise®: 1=no drinking, 2=drinker, Hypertension®: 1=hypertension, 2=no hypertension
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