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Table 1 Characteristics of Study Groups™®

‘e Concurrent .
Characteristics Validation Reliability
Number 78 39
Age, meant 8D, years 82.2x6.8 83.4%+6.9

Range, years 69-96 71-96

Gender, female, n (%) 52(66.7) 30(76.9)
Education, mean=+SD, years 12.9£4.7 12.1+6.0

Range, years 0-19 0-19

Living alone, n (%) 15(19.2) 11(28.2)

Dementia’, n (%) 57(78.1) 27(69.2)
MMSE score, meanz=SD 16.1+£7.2 16.7+6.5
Range 0-30 3-30
HDS-R score, mean=®SD 12,2+8.3 13.0+8.4
Range 0-30 0-30

* §D=standard deviation; MMSE =Mini-Mental State Exami-
nation; HDS—R =Hasegawa’s Dementia Scale-Revised ver-

sion.
t Dementia was defined as; MMSE score =20 and HDS-R
score =20.

Y. SPSS 6.1 (Statistical Package for Social Science
Inc, Hlinois, USAM) i\ e 2 v € — XL D
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Table 2 Concurrent Validity of the Time and
Charge Test (N=78)

Reference Standard

Dementia No Dementia
Time and + 28 1 29
Charge - 29 20 49
57 21 78

Sensitivity=28/57 (49.1%)

Specificity =20/21 (95.2%)

Positive predictive value=28/29 (96.6%)
Negative predictive value=20/49 (40.8%)
Accuracy=48/78 (61.5%)

(P<0.001) TH -T2,
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B b &l X B RS #E B 1196.6%,
MR L EHM I h 2 RIS HE R ER
40.8% Th - Tzo

4. BERIFEC & DA - MET R O ROC

h—7
ROC (Receiver Operator Characteristic) # —
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Figure 1 Receiver Operator Characteristic Curve by Using Timed Cut—off points According to Reference Standard
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Table 3 Concurrent Validity of the Time and
Charge Test Compornents Scored Using Timed
Cut—off points (N=178)

Hark HALMR

= 489.

Table 4 Concurrent Validity of the Time and
Charge Test Scored Using Timed Cut—off points
(N=78)

Reference Standard

Reference Standard

Dementia  No Dementia Dementia No Dementia
Telling + 42 6 48 The Time + 50 9 59
Time’ - 15 15 30 and Change = — 7 12 19
57 21 78 57 21 78

Sensitivity=42/57 (73.7%)
Speciﬁcity=15/21 (71.4%)

Positive predictive value=42/48 (87.5%)
Negative predictive value=15/30 (50.0%)
Accuracy=57/78 (73.1%)

Sensitivity =50/57 (87.7%)
Specificity=12/21 (57.1%)

Positive predictive value=50/59 (84.7%)
Negative predictive value= 12/19 (63.2%)
Accuracy=62/78 (79.5%)

Reference Standard

Dementia No Dementia
Making + 42 4 46
Charge? — 15 17 32
57 21 78

Sensitivity =42/57 (73.7%)
Specificity=17/21 (81.0%)

Positive predictive value=42/46 (91.3%)
Negative predictive value=17/32 (53.1% )
Accuracy=59/78 (75.6%)

t Giving correct answer in =5 seconds used as cut—off
point for scoring the telling time task.

 Giving correct answer in =20 seconds used as cut-off
point for scoring the making charge task.

2 UTchEE % Table 5 K73, Test—retest D—3
#185.0% (k=0.70) TH b, Inter-observer D
—BE$89.5% (£k=0.68) THoT,

7. BERIERTE T Test—retest & Inter-observ-

er DISHRME

Bl 7 A b Tk s A, BiET A b2
WLURCEREE L bR WBACERD » 3%
B LIBEORZ - HE T A b TD Testretest
& Inter—observer D #5EHR % Table 6 IZ"F, Test—
retest D—FHF|185.0% (x=0.58) TH b, Inter-
observer D—3{#1%63.2% (£=0.20) TH o7,

8. HELARILLOBR

BREHRE L BB v & OBFR% Table 7 IR
3, MMSE (r=0.39) ¥ X 0'HDS-R (r=0.36)
EBRBEB VN EFRRBIRERD I, KX
CHIET A IR - T

t Giving correct answer in =5 seconds used as cut—off
point for scoring the telling time task.

 Giving correct answer in =20 seconds used as cut—off
point for scoring the making charge task.

Table 5 Reliability of the Time and Charge Test

Test—retest Inter—observer

No. of paired observations 20 19
Agreement, % 85.0 89.5

Concordance, K 0.70% 0.68*

Kx=kappa index of concordance.
T P<0.003
+ P<0.004

Table 6 Reliability of the Time and Charge Test
Scored Using Timed Cut—off points

Test-retest Inter—observer

No. of paired observations 20 19
Agreement, % 85.0 63.2

Concordance, K 0.587 0.20%

Kk =kappa index of concordance.
T P<0.005
+ P=0.345

9. fELPTE

SRERCH3 I - TR O SEIfiED B 7 A b DL
2T E%LL L, BHFA PO IETCERLL
7 1366.7%, SFHEIERIL125.7+26.08 CH
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2 NCTHotco BET A HCid 1 ECEM@RLL
72351360.3%, FHEIERL24.2+24. 7 Th
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Table 7 Relation between Tests and Education

level

Correlation
Coefficient

(P-value)
MMSE 0.39(0.003)
HDS-R 0.36(0.006)
The Time and Charge —0.18(0.192)
The Time and Charge —0.03(0.838)

Scored Using Timed Cut-off points

MMSE=Mini~Mental State Examination; HDS—
R =Hasegawa’s Dementia Scale-Revised version.
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SIMPLE SCREENING TEST FOR DEMENTIA IN ELDERLY PERSONS
THE TIME AND CHARGE TEST

Ryuichi KAwAMOTO*

Key words: Dementia, Screening test method, Time and charge test.

Dementia, with its associated morbidity and mortality, has emerged as a leading public health
problem with elderly persons and its early detection is of obrious importance for treatment in curable cases
and referral of patients to optimal medical facilities with education support for family members. While the
precision of detecting demented subjects by the existing screening methods has improved in recent years,
they are still complex and time consuming in practice and therefore difficult to use. We have developed an
screening method adapted for Japanese based on ‘“The Time and Charge Test’’ of Froehlich and cowor-
kers. The time test evaluates the understanding of clock hands indicating 11 : 10, and the charge test the
ability selecting 100 yen from a group of coins consisting of one 50—yen coin, seven 10—-yen coins and seven
5—yen coins. This test was conducted on 40 persons (two out of whom dropped out) living in Roken facili-
ty (a health facility for. the elderly) and another 40 visiting a day care center for the elderly, The test results
were studied using Mini-Mental State Examination and Hasegawa’s Dementia Scale-revised version.
The sensitivity of our test was 49.1%, the specificity 95.2%, the negative predictive value 40.8% , and the
positive predictive value 96.6% . When a time limit 5 seconds for completing the task for the time test and
20 seconds for the charge test, the sensitivity was 87.7%, the specificity 57.1% the negative predictive
value 63.2%, and the positive predictive value 84.79%. As for reproducibility, test—retest gave a value of
85.0%, and the inter-observer agreement was 89.59%. This simple method thus appears useful for screen-

ing for dementia.

* Department of Internal Medicine, Nomura Municipal Hospital
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